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Foreword

B Wil S TF WE E
The family Ebenaceoe ure represented by two gemers viz. Fuclea Murr. & Diospyros L, containing
co 600 species. The genus Euclea Murr. is rather small and represented by c¢a 20 species which are
confined o Africa, Arabia and Comore Islands. Rest of the species belang to the genus Diospyros L. and
find rather wide distribution in the conbinants of Asin, Africa, Australia and North and South Awmerica.

Members of this family show peculiar distribution pattern. Species distributed in one contifinent are not
known lo occur in Dlher confinents. Probably different continental groups of species have evolved
independently. In India, Peninsuler region, North-Eastern region and Andaman & Nicobar lslands ore

the major centras of diversity, speciation and evolution.

The genus Diospyros L., with mostly dicecinus species, is highly polymorphic and individuals of a
species show great range of morphological variation, which have resulted in misidentification, misinterpretation
and recognition of several infra-generic ond infra-specific toxa. Establishment of some new taxa bosed
on the plants of one sex, male or female, has further increased taxenomic complexity in this group.

After the monumental works of A. De Candclle {1844} and Hiern {1873], selected taxonomic works
have been done in different continents. In South-East Asia, after Bakhuizen's {1934-1955} monographic
work, the contributions of Ng (1971, 1977, 1978h, 2001}, Turner (1995}, lecomie [1930), Chen
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and Kostermans' (19770, 1981) work on S Lankan Ebenoceas and Krass et ol {2003} contribution for

Myanmar region after Kurz {1877 mode significant contributions. In Indie, after Clorke's {1882)
contribution to Flora of British India, no specific work has been done exclusively on Ebenaceae, However,
attempts have been made to fill up the gap through regional and lecal Horas. The genus Diospyros L.
is represented by 66 taxa in Indie which show affinities to the Sri Lunkan elements on one hand and
to the indn-Mufuyun elements on the other. A wide gap of knuwiedge also exists in other d'isv:ipiines viZ.
embryclogy, cylology, palynology, phytochemistry, anatomy, reproductive biology et on this group,
particularly in Indion Ebenacece.

The species of Diospyros L. are the source of several important products, viz. edible fruifs,
medicines and timber — generolly calfed ‘Ebony’ Ebony tmber is among those exofic malerials that
have been highly velued for carving, musical instruments, cabirets, furniture efc, Most species of the
genus are rich in ‘diospyrin’ and have found reputed place in traditional systerns of medicine, viz.
Ayurvedic, Homeopathic and Unani systems. The drug obtained is called Tinduka or Visatinduka' The
Fuuvua of O umspyrus IIJE!‘UIILIHy!LHJ Roxb. die vuluu‘u'l FCH“ WG DTS of Cigﬁr‘eﬁes, called IJlLJ,II which has

been a good SOUITa of revenur fur the nation.
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Practically no rasopomi
genus during recent years. There has alwo been u lacuno of inFr{.:l-generit; classification wherein the
taxa from India may be occommodated. The classifications proposed for different continents [white,
1980, 1983; Hiern, 1873; Bokhuizen, 1934-1955 efc] ore rather old to classiby Indian species of
Diospyros L

The present monograph prepared by Dr. V. Singh is on outstanding contribution towards tha
advancement of Ebony systematics, particularly in Indian subcontinent. The author has described 66 taxa
from Indian region, based on gross morphological choracters ond supplemented by findings of other
workers in the feld of anctomy, emhrynlng}fr pd|}rnn|og}f, cym|ogy, phyl‘ochemis’rr}f ete. The dora from
applied disciplines have also been used os an additional too) to salve certain toxonemic problems within
the genus. Besides reviewing literatyre on diffsrent subjects and proposing o classification from family
lo infra species to accommodate Indian taxa based on constant suits of characte's, the author has also
discussed the phytogeogrophical aspects and phylogenetic and phenetic affinities to establish ralationship
ond trace the path of evolution in Ebenaceae. The multidisciplinary approach has, thus, made the work
more exhaustive. The beautiful ilustrations, photographs and maps showing distribution pattern of taxo
have further enhanced the authenticity and utility of the monograph. The nomenclatural part is upto date

and has been authenlicated by the citation of rypes.

Dr. V. Singh is an eminent scientist working in Botanical Survey of India, Minisiry of Environment
and Forests, He has done commendable work towerds the advancement of Indian betany. The
monographs ploy a vital role in the preparation of dotobase from which centres of active evolution of
the biodiversity moy be identified ond consequently preserved. After the publication of monographs on
indion subtribe Cassinae [Caesalpiniaceae} and Indion leucos R Br. {lamioceae), | congratulate
Dr. Singh for bringing cur another illustrated munogruph on on econemically importunt genus Diospyros
L. [Ebenaceoe).

Dated : 237 November, 2004 M. Sonjoppa
Oirector
Botanical SUWE}" of India
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Preface
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over-exploitation of their natural resources and shrinking fiscal beneits therefrom. For maximizing the
production from natvre without eroding the resource base, therz is an urgent need of exp|orcl‘ri0n,
inventorisation and documentation of plant resources ond subsequent sustainable utilization, as emphasized
in Biodiversity Convention. The species of Diospyros L. {Fbenaceae) cre the source of several imporkant
nraducts, particularly the fimber which is generally called Ebony Ebony timber is among those exolic
materials that have been highly volued since classic fimes. Besides edible fruits ond Ayurvedic drug,
called Tinduka or Visatinduka , obtained frem Diospyros L., some species, viz. D melanoxylon Roxb.,
ferch large revenve from its leaves used os wroppers in Bidi (Cigorette] industry.

The JFi:lr'ﬂ.ii*u' Ebenaceos, DﬂHiCUlﬂl‘lY the genus Diospyros L., are more ccmn|icmed rﬂxonamicnliv s
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range of varigtions. The delimitation of the genera within Ebenracece and species within the genus
Diospyros L. have, therefore, been variously interpreted ofter Linnceus {1753} and R. Brown (1810} by
Don {1837]), A. De Candolie (1844}, Hiern [1873), Bakhuizen {1935-1955), White (1980, 1983| efc.
The variable concepts regording the status of taxa may be credited to inconsistency in merpholegical
fetures, dicecious nature of Family ond gradual increase of knowledae in pheretic, phylogenetic and
evolutianary aspacts of this group.

The family Ebenocece are represented by fwo gemero, viz. Euvcles Murr. ond Diespyros L.,
according ko recent concepts of While {1980, 1988) end Wallnofer {2001). Phytegeographically the

genus Eucleg Murr, it restricted 1o Alrico, hrnhm and Comoro lslands. On the other hond, the genus

reathae cidn Aickeibeban il-ua. -~
T ¥ L =
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South Amermn But, there has been an cbrupt species — specific distributional demoreation between the
componenfs of the oenus Dmspyras L., as the spenez of thesa continents are confined to their
geogrophicol boundaries and de not encroach other regions. % indicotes thot continental groups of
spacies have evalved and developed independently. As such, there have been no comprehensive recent
global menographic or taxonomic works on Ebenacece und confinenral work of ene is not of much

pmcticul taxcnomic value o the others.

In Asig, the limited taxonomic works done ore on sauth-eastern regions from India and Sn lanka
enstwords to Pacific countries, which constitute chief zones of concentration of Ebenaceous components,
The main centres of speciation in $. E. Asia are Indian subcontinent and Indonesie-Malaysia, In India,
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the South India, MNorth-East India and Andaman & Micobor lslonds ore rich in diversity and constiture
major centres of speciotion and evolution (3% taxal. Inspite of diversity richness (66 taxa} and high level
endemism {17 taxa), no specific taxanomic work hos been done exclusively on Ebesnaceae after Clarke
[1882). However, scattered information on this group is ovailable in recent regional and local floras
published after Cooke {1904), Duthie {1911], Gamble {1922}, Haines {1922, Kanjilal {1939 etc by
various workers from diflerent parts of the country, The works on other applied disciplines viz. cytology,
palynology, embryclogy, anatemy, phytochemistry, reproductive biology eie are also very limited. As
such, mulidisciplinary approach o solve taxonomic problems through these tools has not been much
effective for this group to understand voriations, phylogenetic basis and evelution. Under above
circumstances, fhe outhor undertook the task of revision of Indian Fbenacess so as to odd more

evidences ko understand evolutionary sequences and synthesis of new classilication of Ebeny family.

The present monogreph on Indian Ebenacece deals with 66 taxa, Besides adopting correct valid
names for the Indian plants and providing full synonymy, the descriptions provided are based on
personol observations of the author. Phenological date along with ecological notes have been provided
te each taxen. information regording distribution of taxa in the Waerld and in ladia in particulor has also
been provided to all taxa, along with migration aspects. Important findings of other workers on the

nL\'\f‘Fﬁl"b‘lﬁl‘l‘li["m nmlﬂnminnu r\nlunn‘nnu . nlnnu nn.n‘l"nrnu I'Dnl'l"\Al IJ"‘I']UD l’\lnlnnu ore I'I.n'lJ'B L‘lﬂﬂl‘l Iltﬂrl (]

r..--,--.--_ SMISNy, SmMreiogy, POWNOIogY, ooy, anamomy, reproduchive DieiDogy o7 Nave Dedn Ul o
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taxonomic problems in this group. The keys bosed on persistent svits of characters hove been provided
trom generic level to infra-specific fevel so as lo provide a classification to delimit Indian taxa at different
taxanomic levels/categories, authenticated by types. Besides phytogeographical and conservation aspects,
the phenetic and phylogenetic offinities have been discussed in greater details. Vernacular names in
different Indion languages and dialects and English names have been provided almost to all taxa along
with economic uses and chemistry of orgons used to make the monograph usable at gross root and
global level. A number of beoutiful photographs, detailed figures and distributional maps will help in
eosy determination of the taxa and their distributional aspects. Moreover, new additions to the science
and changes in the status of some taxa will provide clear picture of the companents of Ebenacene in
Indinr, It is hoped that work will prove a milestone in the advancement of Ebony systemalics, conservation
of biodiversity and sustaincble utilization of plant resources, particularly for Asig,

The author is very grateful to the prasent ond former Directors of Botanical Survey of India for thair
ceaseless encouragement and focilities provided during the course of present study. He is also thankful
to the authorities of vorious Indian and foreign herbaria, perticularly Kew herbarium, for providing
herbarfum specimens on loan and donating photographs of plants. Thanks are also extended to the
autherities of Indian and foreign scientific libraries, including Liaison officer of Botanical Survey of Indin,
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paricularly Shri. P. J. Pormar, Deputy Director, Ms. Momka Singh, Ms. Anita Bana and Mr. A. K.
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Shrivastava, Reseorch fellows, for their help in various ways. Special thanks are extended 1o Shri R. 5

incorporated in this monegraph. The contnbulions of Mz, Rinku Sharma ore acknewledged for carrying

our alf computer work for—this monogroph.

The author gratefully ackrowledges the imvaluable suggestions from aexperts of this group which
helped hin in improvement of this ﬁ'-:-ﬂ-:-gi'uph. Thanks are also eatended to the tiguds of olfices of
different Regionol and Central offices of Botanical Survey of india whe made available herbarium
specimens, photographs ond literalure at various steps during the course of present study to moke the
work more exhaustive and authentic. It is also his pleasure to extend thanks 1 Shr. A. P. Jain, ex
Librarion of this office who tock kesn interest in search of lterature and its procurement while chairing
the office. Dr. ¥. J. Mair, cx-Scientist, Botanical Survey ot india, Coimbotore deserves thanks for
providing latin translation for new taxa.

Lastly, the thanks are axtended to Ms. Uma Jeyaraman, ex Ressarch faliow of this inshitution who
' ! . .

for wide circulation of this monoegraph in public interast also deserves thanks from the author.
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from its readers that may be valuable in the future improvement of this book.

Dated : 239 November, 2004 V. Singh
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Phete 1. Dicspyros affimis Thw, © Photo 2. Diospyres endomanica (Kurz) Bokh.

T

Phote 3. Dhospyros opicwiofo Hierm G Pholo 4. Diospyros opicufoto Hiern 57

Plate 1
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i MONOGRAPH OM INDIAM DIOSPYROS L (PERSIMMON, EBOMNY) EBEMACEAE

Photo 1. Diespyros assimilis Beddome © Photo 2. Diespyros assimilis Beddome 7

Photo 3. Diospyros atrata (Thw,) Alston o7 Photo 4. Dvospyros barber Romas, ©

Plate 2
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Pholo | I'-’.':.l;;r_'r_}-nh ’:-Erl:_;.'.'ll'l;ﬂ'h.". Bakh ';" Phate 2 Dlﬂ:j.'l'_}".'ﬂ:. tmng;hul'eﬂm Bakh. ~7

Photo 3. Dicspyros bourdillont Brandis © Photo 4. Diospyros bourdilloni Brondis 7

Plate 3
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ziv MOMOGRAPH OM IMNDIAN DIOSPYROS | [PERSIMMON, EBOMY) EBEMACEAE

Pholo 1. Diospyros buxifolio (Bl) Hiern Sterile Photo 2. Dvospyros condolleana Wight

-

Photo 3 Dvospvros comdelleana '-“-"qu‘-| L Phoio 4. Diospyros covliflora Blume

Plate 4
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Photo | D-c-m}-rm I.'.l"'.IL'lri.':'ll"llll'l"l Koxh Pholo 2 f.’.:._‘-»..‘ Iyros  chioroxyion Roxh

var. chioroxylon v Fl var, chioroxylon ; Fr

| e

Phote J. Diospyros chioroxyion Roxb Pholo 4. Diospyros chiorondon Roxh
vor. chiloroxylon 37 var. cupulosa Singt I

Plate §
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MOMOGRAPH OM INDIAN DIOSPYROS L (PERSIMMOM, EBONY)] EBEMACEAE

Photo 1. Diospyros cordifoha Roxb, 5 Photo 2. Diospyros cordifolio Roxb. o7

Photo 4 Diospyros courtollumensis Bohodur &
Photo 3 Diospyrod cowvclifolia Roxh ¢ Fr :

Lo

Plate &

BOTAMICAL SURVEY OF IMDIA



V. SINGH (2005)

a o
- A
\ \ 7

F'f'lmﬂ | DI-EI.\#:F'JL'."} CrLATHERCID lhw '_. H]DID :' I}rr:l:..]_l_yrr_h Criamanaio Tlr.ﬁ. -7

Photo 3. Diospyros discolor. Willd. ¢ Photo 4. Diospyros discolor Willd. ©Q Fe

Plate 7
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mviii MOMOGRAPH Ot INDIAN DNOSFYROS L (PERSIMMON, EBONY) EBEMACEAE

Photo 1. Diespyros ebenum Koenig & Photo 2. Dicspyros ebenum Koenig 37

1 ._ . S

3

Photo 3. Diospyros ehretioides Wall, 7 Photo 4. Diospyros elegons Clarke i

Plate B
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| Photo 1 Diospyros ferea (Willd) Bakh ‘F;-‘ Fr

Phote 3. Dicspyros loliolosa Wall. ax
A DC. QF

Photo 2. Diospyros ferrea (Willd.) Bakh. 7

Pholo 4 Diospyros lfoliolose Wall ex
A DC QF

Plate 9
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MOMOGRAPH ON INDIAN DIOSPYROS L PERSIMMOMN, EBONY) EBEMACEAE

Photo | Diospyros foliolose Wall s Photo 2. Drospyros ghaternisis Romesh &
r - |
A DC Franceschi
E I
T

i i
|"|'n'.:'- 3 Drospwros L;.'_':lll;,l'..u,'-u,j Loce Photo 4 I[}I-L‘,‘f,. Y ljldﬂdl:-'lunr LoCE

Plate 10
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Photo |, Dhvoapyros hisute L | o Photo 2. Diosoyros insignis

Plate 11
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nxii MOMOGRAPH O INDWAN NOSPYROS L (PERSIMMON, EBONY) EBEMNACEAE

Phole 1. Diospwros kika Debbarman &
- Photo 2. vospyros kurzii Hiemn

Buswans

=

Photo 3. Dvospwos kurzrr Hiemn | Photo 4. Diospyros lonceoefolioc Rozh

Plate 12
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Photo 1. Diospyros lanceoefolio Roxb ojd Phote 2, Dicspyros lotws |

- 'HID'L'I 4 Duh;lyru:. |1I|_"|-[|;Jr:l|_'|l._y.|:|_'lr:l F!q_:l_li_]

1]
' o5 lohus L ¢
Photo 3. Diospyros var. melancoxylon

Plaie 13
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MOMOGRAPH ON INDIAN DIOSPYROS

|

[PERSIMMON, EBOMNY) EBEMACEAE

Photo |, Diospyros melonoxylon  Roxb

var. mefanoxylon o7

Fhoto 2. Diospyros mﬂ.lln.lmxy.llnn Roxb

var, fupru (Buch -Ham.] Singh

Photo 3 |rJ|.'l\1|1r-rL1_ﬁ moniona Roxb

Phote 4. Diospyres moniona Roxbh

Plate 14

T
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Photo 1. Diespyros multibrocteata (Merr.) Photlo 2. Diospyros neilgerrensis [Wight)
Bokh. © Kosterm

Photo 3. Diospyros nedgerrensis (Wight)

A— 1' Photo 4 r.]'r;.’.'.-pfrm ﬂrlngnrfr:r Heowded

Plate 15
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MOMHOGRAPH O IMNDIAN ROSPYROS L [PERSIMMON, EBOMY) EBEMACEAE

:
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e = i C =
ot |, LACIpyToDs ””Uglrlfl:r Baca & i

v

Photo 3. Diospyros oocarpa Thw, 7

Photo 4. Diospyros ovalifoha ngl'lr 'I-:"

Plate 16
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Photo 1. Diospyros ovolifolio Wight 7 Photo 2. Diespyros paniculote Dolz. Q@

Phote 4. Diospyros pevegrina (Goerin )

Photo 3. Diospyros panicvlole Dolz. 7 Guke Q

Plate 17
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woviii MONOGRAPH ON INDIAM DIOSPYROS | (PERSIMMON, EBOMY] EBEMACEAE

Photo 1. Diospyros peregring (Gaerin | Pholo 2. Diospyros peregring |Gaerin.)
Gurke 7 Gurke Q@ Fi

Pholo 3 f:’so:-pr::-s pilosanthera Blanco Phaota 4. Diospyros pilosanthera Blanco
vor, helferi [Clarke) Bakh & var, helfen [Clarke) Bokh, o7

Plate 18
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wiIr .:l--l'a:-.l-'.-w- ) : andomanensis |[Jayaromon & Maoyar) Singh
u ; = LY ‘
E 3 '
-
Photo 3. Diospyros pruriens Dalz T Phola 4 J'"-'u."-g’?'-'u-u J-.n.rrﬂn_t arpa Mig y

Plate 19
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MONOGRAPH ON IMNDIAN DICSPYROS L (PERSIMMOM, EBONY] EBEMNACEAE

Photo 1. Diospyros pyrrhocarpoides Romesh

& Froncaschi © Photo 2. Diospyros racemoso Roxb, ¢ |

Phote 3. Diospyros rocemosa Roxb (7 Photo 4. Diospyros ramiflora Roxb, @

Plote 20 |
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Phota 1 Diospyros renmiflore Rexkh .'_*-F Photo 2 r?.lc‘h;}_'.'.n:u r.-rﬂu:p'. Bakh

Phote 4. [rospyros ;..._;."‘H;l_,.-'mjr).‘_'rn.-. Danniel
& "l"ﬂ|rlr\-'l.‘ilr ¥ Phote 4 lI”"rﬂ.h".'r-'t"'r saiclonhoe  Kosterm

Plate 21
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MOMNOGRAPH ON INDIAN DIOSPYROS

L

(PERSIMMON, EBONY) EBEMACEAE

P Gk

Photo 2. Diospyros siricta Roxb

|r"l..,"'1'!-r|-_-l. sulcomia Puln_lr ]

Plate 22

-1

Phota 4 Dioipyros syivatica Roxb
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Photo 1. Diespyros sylvatica Roxb. o' Photo 2. Diespyros trichophylla Alston

)

Photo 3. Diospyros fruncota Roxb
(close up) Phote 4. Dicspyros runcaio Roxb. 7

Plote 23
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MOMOGRAPH O INDIAM DIOSPYROS L (PERSIMMON, EBONY] EBEMACEAE

Photo 1

e == = —— = ! n ———

Digspyros undulato Woall, ex Phote 2. Diospyros undulota ‘Wall, ex
G. Don @ G. Don '

Phoie 3

Diospyros variegata Kyrz © Photo 4. Diespyros variegata Kurz 7

Plate 24
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The fomily Ebenacece are rather more complicated taxonomically than ether allied tamilies. Don [1837)
g A, D Landole Btd reroOgmized SNt gENera noependenty SEAAN SN e T & Xl Upto inirae
specific level known af that time. Hiern {1873}, however, followed the concept of A. De Candolle
(1844), but reduced the number of genera to five and his concept found wide recognition throughout
the World (Benthom & Hooker, 1876; Clarke, 1882; Gurke, 18%91; Bailey, 1900; King & Gamble,
1905 Mermill, 1923 Lecomte, 1930, e). Bakhuizen {1936-1255) further reduced the strength of the
Fomily to four generst by merging the genus Maba ). R. & G. Forster under Diospyros L. Recantly White
(1980, 1983} recognized only hwo genera viz. Diespyres L and Euclea Murr. under Ebenucese and
merged the genera of earlier workers under the genus Diospyvos L. The variable concepts regarding the
status of genera in Ebenaceae may be credited to inconsistency in morphological features, the dicecious
nature of the family and gradual better understanding of this group, paricularly the phenetic and

phvlogenetic affinities of its components with the components of other related families. The dicecious

spacies, particulerly in the genus Diospyros L. Further, there has been no buse to establish relationship
of such species with their counterparts if some plants of opposite sex ere searched out subsequently,
except foliage. It hos resulted in considerable addition of new taxa to the fomily. The great range of
variolions and preduction of fertile fruits by female plants, for which male plants are not known, suggest

lree inter-specific hybridization, which is probably the main source for the origin and evolution of
species ot one end, and increase in complexity in this group on the other end. However, seme such
species described on curpeﬂﬂre ar stominate p|un15 onl}f have failed to hold and deve|op bruits due to
lack of plants of epposite sex to ensure pollination and fertilization. Such species are poorly represented
in the Field and herbaria viz. D. kika Debbarman & Biswas, D. martebanica Clarke var. peflucido-
punctata {Hiern) Clarke, D. soldonhoe Kosterm.,, D. sufcote Bourd, efc. Such conditions have created
lxonomic :omplexif}r within the I:umil}-’ Ebanoceae. Several of the taxa which do not even belong to
Fbenaceae have been included in this group viz. Lissocarpe Gurke, or new specific names have been
given to already known taxo by earlier and present workers as is evident from lengthy synonymy under
some Diospyros L. species. It has happened due to inadequate information and materials in the hands
of workers while dealing with this group, great morphological variations within the texa and individuals
of ¢ taxon, along with palynclogicel and cytological consistency. The morphological variations are so
extensive, particularly in Diospyros L., that no character of taxonomic value is constant in some species
in vegetative and floral parts. Further, the inconsistency in phenotypic features increases with the range
of distribution. As such, the workers have failed in laying hard and fast boundaries between the species
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on natural principles. The classifications proposed sofar for infra-generic levels are highly unsatisfoctory
and artificial. For natural classification, particularly for establishing subsidiary groups viz. subgenera and
sections, careful and eritical examinohion of alb species is necassary to svolve persistent suiks of
characters for delimiting categories at various taxonomic levels. Further, some species within o genus
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the numberless species exisfing on the paper to avoid further confusion in the nomenciature, status and
systematic posiion of the taxa. This goal may be better achieved by confining lo monagraphic studies

on Ebenaceae of limited regions to procsed further to the composition of synopsis of the species of the
entire World,

In india, the family Ebenaceae are represented by single genus Diospyros L., containing cbout 66
species; of which about fifry per cent have originated in India and ca 45 per cent species of Indian
arigin are stll endemic to Indio. The populations of Diospyros L. grow mainly in plains rather than on
high altitudes, showing low odaptive abilily o temperote zones. There hos been great texonomic
confusion prevailing in Indian literature and herbaria through misidentification and misinterpretation of
certain taxa due lo great morphological variations in the companents of Diospyros L. and inadequate
constant marphalogical cherocters to delimit the taxa at specific and infra-specific levels. During present
study, additional clues from other disciplines viz. anatomy, cyiology, phytochemistry, embryology,
number of endemic t
like Styracaceae, Polemonioceae, Ternstroemiaceae, Myrsinaceae, Symplocaceae eic. The supporting data
from other disciplines, which may be used os @ taxenomic tool, is available for those limited number
of Indian species which show rather wide distribution in the country and World. However, | have maode
an aftempt to use ol availeble additional taxenomic clues at my disposal to provide o complete account

of the genus Diespyros L. through mullidisciphnary approach.

The genus Diospyros L. hos also been considered os one of the important groups preducing
commercial timber, called "Ebony”. Ebony differs in colour from jet black to brown-and-black variegated
and has been ucknuw?edged as an exchic material for centuries for cardngs, musical instruments,
cabiners, furniture etc. Most of the species of Diospyros L provide edibie fruits and a few of them are
cultivated on commercial scale for this purpose. Many othér species have medicinal potental and drug
obtained is colled "Minduka or Visatinduka". This drug has found wide use in Ayurvedic, Homeopathic
and Unani systems of medicine. !t is also used as an ingredient in some other herbal preparations. The
leaves of D. melfunoxylon Roxb. are valved for wrappers of Cigarettes, colled "Bidi", which have given
recognition 1o the genus Diospyros L in Indian population by the name of "Bidi Pafia”. in the States of
tMadhya Pradesh, Chhattisgarh and Orissa, Bidi PaMa is one of the sources of revenue for the
governments,

BOTAMICAL SURVEY OF IMNDIA
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Practically no infra-generic classification has been evolved for such an economically important
genus wherein all taxa from the World may be occommodated. The classifications propesed for different
continental groups of species during recent years [White, 1980, 1983) or rather old classifications
proposad by Hiern (1873), Bakhuizen {1934-1955) etc are not worth to classify Indian species of
Diospyros L. with full satisfaction. As such, an attempt has also been made in this direction in this

I-classification-inthe liaht-of eark — adclassiications.
REVIEW OF LITERATURE

Taxonomy : After the establishment of the genus Diospyros L. {1753, several workers have contributed
to the taxenamy of this genus, and Ebenccece os o whole. Among the old works, the contributions of
Brawn [1810), Don {1837), A. De Condolle {1844}, Choisy {1855), Miquel {185%), Miers (18632,
Boissier (1847), Hiern (1873, 1874, 1875, 1887), Brandis {1874), Bentham % Hocker {1874}, Kurz
(1877}, Clarke {1882), Gurke {1891) eic need menfion on the concepts of whom present taxonomic
status of Ebenaceoe is based.
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of White {1955, 1956, 1987] on central Alrica, White {1988] and White & Verdcourt {1993, 19%6)
on tropical east Africa, White {1978a} on tropical west Africa, Winter (1983), Gorden {1974 and
White {1983 on southern Africa, Letouzey & White {1970a) on Cameroon, Letouzey & White [1970b)
on Gaban, Perrier de la Bathie {1952a, 1952b} on Madagascar and Comoros, Richardsen {1981} on
Mascarene Islands, Troupin [i985) on Rwanda, 8erhaut [1975) on Senegal, Complon [1978) on
Swoziland etc. The American Ebenaceoe have been worked out by Wood & Channell (1960)-5.
E. United States, Burkart {1979)-Argentina, Cavalcante {1963a, 1943b), Lopes (1998) and Ribeirc et of.
{1999)-Brazil, Sauget & Liogier {1957-1963)-Coba, Wallnoter & Mori {2002})-French Guiana, Standley
& Williams {1966)-Guatemala, Standley {1920-1926) and Pacheco {1981)-Mexico, Pool 12001 -Nicaraguag,
White {1978b)-Panama, Machride [195%)-Peru, White {1981} ond Sothers & Berry [1998)-Guavana
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In the contirents of Europe and Awstralia, very little taxonomic waork has been done on this group.
The warks of Bailey {1900)-Queensland, Kestermans (1977b) and Harden [1990)-New South Wales
may be recognized from Australia. In Europe, Grubov (1967} has contributed to USSR Ebenaceae and
Tutin {1972) For rest Europe where this group is very poorly represented.

Maximurm Faxanomic work has been done on the Ebenaceae of 5. E. Asia. Besides Bakhuizen's
(1933, 1934-1955) monymental monogrophic works en Malaysian Ebenaceae, King & Gamble (1905)
have contributed from Malayan peninsula, Ng {1971, 1977 1978b, 2001} from Meloysia-Indonesia
and neighbouring peninsular and Pacific countries, Turner {1995) from Malaya, lecomte {1930} from
Indo-Ching {Loes, Cambodic and Viemom)], Chen {1935) ard Shu-Gang ef al [1998) from Ching,

BOTAMICAL SURVEY OF IMLAA
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Merrill {1223] from Fhilippine, Phengklai (1972, 1981) and Utsunomiya et of [1998) from Thailand and
Wright {1904}, Alston {1931} and Kostermans [1977a, 1981) from Sri Lonka. Recently, Kress et af.
[2003] have provided a list of 47 species of Dicspyros L. found in Myanmar, following Kurz (1877],
in India, after Clarke’s (1882} contribution to Flora of British India, no specific work hos been done
exclutively on Ebenocede. However, this group has been described in almest all State level, regional and
local floras dllrmn recen! years, after Cocke (9041 Dythia 1911}, Gamhble (1922} Hoines [1927]
Kanjilol {1939} elc. For the economy of space, the literature citation of dall works is not possible here,
however, the important works are those of Maheshwari {1943], Balokrishnan {1981}, Dsb {1981),

atthew Gt . oharnme achroo , manlla O an . anoarma et ol ;
Saldonha & Remesh {1984), Chowdhery (1984), Reo (1986), Bhorgaven (1987}, Heridusan & Rao
{1987), Singh {1988), Singh (1991}, Deshpande ot of [1993), Scxeno & Brohmam {1995), Hanki
{1997], Pullaiah & Moulali (1997}, Sinha [1999], Singh et of [2001], Pradhan {2001} ete.

The other sporadic ond scattered literature which was also found informative and useful in the
preparation of this monograph includes Royal {183%), Bourdilton {1908), Rao (1914}, Parkinsen {1923},
Fischer [1938), Benthall [1948), Nayor {1984), Sahni {1998) eke. Ghazankar [1978) has contributed 1o
the Ebenacece of Pakistan. The Pacific areas, though, have been included by Bakhuizen {1934-1955)
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all Pacific areas, St. John {1986} -Hawaii, White {1993a, 1993b}-New Caledonia and Yomozaki {1974}
from far eastern regions of Micronesia have further added to our knowledge about the diversity in
Pacitic Ebenaceae. Heywood's (1978) work "Flowering plants of World" was also found taxenomically
usehil in the completion of present work,

Phenclogy & Pollination : Most species of Diospyros L produce flowers and fruits between the
months of February to November. However, o few species have been noticed in which flowering srarts
a lile early ie. in the month of January viz. D. cordifolia Roxb., D. pilosivscula G. Don vor.
pilosivscule ond D. soldonhoe Kostermm. The species like 00 ghotensis Romesh & Franceschi stars
blecoming in the month of September and produces mature fruits by May. D. muftibracteata (Merr.)
Bokh., howaver, blooms in December ond kit seting is over within o short peried by May It is
interesting o record that $he number of soecies which sroduce Howers and fruits round the

IIIIUILJll“u ' | TFuifivd II1L‘I nie |'|u|'|||_P=H| [ sp“cle: W|I|.'|_|| I,_I‘l [N, LN IIUWEI; i II'L.I'II-D Tl III r"l:u] |:p \l’t,'rr

limited viz. D. nilugirico Bedd., D. oocarpa Thw., D. ovafifolio Wight, D. ridleyi Bakh. ond D. sufcata
Bourd.
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enclogical studies are ver [Rathore, s of Diospyros L.
require a definite dmught period for Howering and probably this is one of the foctors determining
disiribution of the species. 1t has been ohserved that a short dry peried is sufficient for flowering of the
species growing in wet areas. The species growing in the areas where wel and dry seasons are
distinctly seporated require a long drought period for fAower initiation.

The pollinating agents for most species of Diospyros L. are bees, wasps, butterflies ond beetles.
The male flowers of most rain forest species reach to anthesis during the night and seem to be
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nocturnal, the flowers then being shed the same night. However, in D. kaki Thunb. ex L f the mele

fowers open in the early morning, soon reaching anthesis, and are usually shed in the evening of same
day [Hegue, 19171; Namikawa ef af, 1932},

Ecology : Ebenaceoe occur mainly in fthe low lands of the rropical and to o lesser extent in
subtropical regions of the Ofd and New Worlds. The genus Diaspyros L. is pantropical. Awasthi {1990)
and Joyaraman (1992} have thrown some light on the distribution of the species of Dicspyres L. Rathoras
(1969 has worked on the distributional pattern of male and female plants in D. mefancxydon Rosb. var.
mefonoxylon.

The species of Diospyros L. are usually smoll to medium-sized trees in the forest understorey, with
an often remarkably low population density. Only few species penstrate the mountains and extra tropical
warm temperate regions (D fotws L and D. virginiana L., others are inhabitants of pericdicu”y
inundated or permanently swampy areas or in the back of mangroves [D. farrea (Willd.) Bokh.). Details

hcwe been d|5r:ussed by Ambasht {1968}, Chatha & Bir {1987} efc. Root system orchitecture in the
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Awasthi {1986) has studied the sucker regeneration in . melanoxylon Roxb. Troup (1921) has provided

ﬂWmWW—HWW
Roxb. Horhicultural aspects have olso been highlighted by Yasui {T915), McDaniel (1973}, Sharma
(1977} and Srivastava (1979). George et of. (1996) have studied the effect of cancpy an fuit set,
quality and starch contents in the fruils. Kang et al. {1998) have worked on cold hardiness of buds and
effect of temperature on seed dormancy in Diospyros L.

Modi et al. {1992} have studied the effect of pollution on Diospyros L. species and found that
avto-exhaust pollution results in foliar injury. Williems er ol [1994]) hove also studied the effect of
thermal power emissions on the species of this genus. Recently, Udgate {1997) has studied the effect of
fertilizers on leat production and found encouraging results,

pani [1973) has worked on the plant gulls developed on Diospyros L spacies. Bhondori &
Upadhyay {1986) and Kumar et of {1989} have discussed pests of Diespyros L Secoy & Smith {1983),
Yang & Tang {1988] and lester e of. {1995) have thrown light on the control and disinfestation of
pests, paricularly through plants. During recent years, the pathologicol studies have also received due
considerations on this genus {Tandon & Lal Bihari, 19é4; Naphede, 1970; Rac & Subramoniam, 197§;
Roy et al, 1983 etc). Mishra et of. {1986} have thrown light on microbial contamination in processad
leaves for Biri.

Rathore [1976) hos worked on quontitative morphology of leaf forms in £ mefanoxyfon Roxb. and
Singh et of {1982] on dry matter preduction in seedlings of D. montana Roxb. Rac et of. {1281} hove
carried out physiclegical studies on Diespyros L

Cytology : The cytological studies in oll groups have gained wide importance througheut the

World. The number of chromosomes, their gross murpholcg}rr_ meiotc behoviour ond karyotypic

EOTAMICAL SURVEY OF WM&
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differences provide geod material for delimitation of faxa uvp to the level of family and to determine
evc1u+iunury sequences. In Ebenacece, the chromosome number is very stable. An euploid series of
=30, 60, 90 and 135 allows inference of a basic number n=15. The notable contributions te the

cyro|crgy UF Indian species of Ebencceae, especially to Diospyros L., include Namikawa & Higashi
[1928), Pathak er of. (1947), Sobti & Singh {1941), Nanda (1962}, Chater{i {1944}, Fedeorev {1974,
Mehra {1976, Bir et of {1979, 1980, 1984), Bed et of {1980), Goldhatt {1981, 1¥84, 1985, 1988),
Bir & Chatha {1983, 1985), Ceschmedjiev {1983), Astanova (1984}, Chen et af. [1985), Kumar &
Subramaniom [1986), Solovyova & Omarav {1984), Goldbatt & Johnson {1990, 1991, 1994, 1996,

1998}, Gill ef af {1990}, Zhuang ef af (1990, 1992}, Tamuro et af [1996), Sugiura et al. {2000} etc.

The beasic informanion on chromosome numbers provides tool for molecular genettcs. Most species
of Diospyros L. are diploids; but D ebenum Koenig hos hexapleid populations (Fronceschi, 1993,
Yonemori et af., 2000) and D. virginiana L. hes fetra and hexoploids both {Baldwin & Culp, 1942].
Yonemori et ol {2000 reported that D kaki Thunb. ex L | hos wsyally hexaploid populations and less

frequently enneaploid ond assumad to be an allopolyploid. The other notable werks which need mention
are of Yasui {1913), Namikawa ot ol {1932}, Delay {1947, Wood & Channell (1940}, Mehra & Bowo
{1969), Chathe & Bir {1987]) and Tuo e of [1992). DNA reslriction fragment length variability in .
kaki Thunb. ex L f. haos been studied by Nakamuro & Kobayashi {1974},

Palynalogy : The pollen grains provide preservalive constant charocters to trace the evelutionary
shape of endocolpium, equatorial length ond diometer of endocolpium, exine surfoce ete together
provide index for the separation of taxa and suggest line of evolutionary sequences in Ebenacece.
Erdtman [19252) has defined pollen grains usually 3-colporate, prolate to spheroidal-prolate, with sexine
as thick as nexine or thicker, psilate or neorly so or finely warty, with obscura [subreticulate} pattern
or granulor sculpruring pattern, and ora well defined, usuclly la-longate or sometimes with indistinet
batoral ridoo [ —— Labouriou of of {1969 Avala-Migte & Ludlew-Wiechers {1983}, Reuhik &
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taoreno [1991], Fronceschi (1993}, Jones et of. [1995), Wallnofer (2001} efc hove also supported the
findings of Erdtman (1952), with considerable additions of variations in pollen morphology. Sharma &
Gupta [1979) have added to our knowledge regarding pellen morphology of Ebenaceae in relation o
phylegeny. Recently, Neir & Kothari {1985} have carried out palynolegical studies on some species of
Diospyros L. and recorded important evolutionary clues to suggest phylogenetic relationship emeng the
species and to establish affinities with allied groups like Sapotaceae and Stracacece. Accordingly,
3-colporoidate pollen bearing species viz. D. montona Roxb., D. melanoxylon Roxb. cic may be
considered to form base in evolutionary succession in Diospyros L. From these spucies, 3-colporate grain
bearing toxe have evolved in three independent lines viz. (i) with igo-longate endocolpium - e.g.
D. ococarpa Thw., L) with circular endocolpivm — eg. D. excuipta Buch.-Ham. {reduced to
D. melanoxylon Roxb. vor. tpru [Buch.-Ham) Singh in present work) and [iii} with lo-longate
endocolpium — e.g. most species of Diospyros L., especially D. peregrina (Gaertn.} Gurke, D. sylvatica
Roxb., D. melanoxylon Roxb. var. tupru (Buch.-Ham )} Singh, D. buxifolia (Bl Hiern., D. cordifolia Roxb.
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and D. ebenum Koenig. tn the last line the species may be arranged again clong the line of
evolutionary reduction on the basis of equatorial diameter of endocolpium starting from D. peregring
(Gaertn.] Gurke to D. ebenum Koenig.

Further, the uniform eccurrence of 3-colporate forms within Ebenaceae os represented by Diospyros
L. suggast its highly evolved paosition with no tendency of lurther variotions. It is apparently different from

alied family Sapotaceas in which there are alse 4 and 5-colporate forms. Again, the lack of latex in
Ebenarens as ogainst Sapofocead further supports the view that the Ebenaceae is an independent family
within Ebenales. The significance of palynclogical data in the medern taxonemy of vascular plants has
been increasingly accepted in recent yeoars. Spores and pollens offer a wide range of precisely definable
morphological features which may be used to identify and clossify the taxa with or in many cases
without the reference of other morphological data. Mohl (1834, 1835), prior to Erdiman {1952), has
stressed that based on palynclogy, trends of evolution moy be recognized within plant groups es pollens
offer stable and more conservative characters which are not altered by external influences and

whreimlmrimnl  sbatee wb imAdbadumle Sonkes (19410 1943 while working on the tmeriae af Amicolac

physiciogical shatus &r indiviguois, o0onios Yol 1Foan, whlle wornang on e spees of Apicelds,
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pﬂiynuphyiogenetic classification of the pir:mf kinguc—m but alse offers an eiegum experimental mmaterial

tor genetics and plant breeding. Bul, unfortunately, very limited palynological work has been dene on

the family Fhenacess and the genus Diospyros L in parkiculor. Some notable contributions which also
need mention cre of Guinet {1942 and Mukherjee (196%] on Indian species, Huang (1968, 1972) on
Formosan and Taiwan species, lkuse {1956] and Tokecka {1965} on Japanese, labouricu {1973) and
Labouriau et af. {1969} on the species of Cerrado, Selling (1947} on Hawaiian, Sladkov & Sameilovich
{1954) on the species of tropical and subtropical parts of Russia, Sowunmi {1974) on Nigerian, Straka
{1967) on Madagascar, Wang {1960) on Chinese, Ayala-Nieto & Ludlow-Wiechers [1983} on
Veracryz, Roubik & Morenc {1991) on Barro Colorado island and Jones ef of. {1995) on the species
of 5. E. United Stotes.

Kopp (1969) has also emphasized on the significance of pollen morphology in taxenomy and
phylogeny. Recent works on experimental control of breckdewn and restoration of pollen plants by
cu|’ruring polien grains and prclnpias? culture from pollen grains for purpose of raising a wide spectrum
of mutations efc have provided profound hepe for developing homogynous fines needed in plant
breeding, particulorly for dicecious and moncecious taxa like Ebenaceae.

Anatomy : Anatomy of seedlings of Ebenaceos, especially development of phloem and xylem,
lignification and differentiation of vasculor elements, is discussed by Wright {1904). He reported that in
the species with long-lived colyledons, each cotyleden usually possesses 2 kraces, and in the species with
short-lived colyledons, there are 3 traces. Studies of Wood & Channell {1960) revealed that in most
species of Diospyros L., the nodes possess 1 trace from 1 gap; Watson & Dallwitz [2000} described
them uni-lacunar or ti-lacunar. The peticles of distal end exhibit a solitary, crescent-shaped vascolar
strand in tronsverse section. Its ferm is species-specific and varies from open and slightly concove to
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deep with strong incurved ends. The anatemical studies on young stem of Dfospyros L. revealed that cork
15 usnally farmed irmmediately below the epidermis except in some species where it is of pericycle arigin.
The pericycle usually contains @ compaosite and conlinuoys Fing of scierenchymﬂ, sometimes alsa with
. fibres— T | b ts-devoid-of fibres. | i ,
species, Secretary cells ore cbundant in the cortex, phloem, rays and pith of many species invariably
or missing in some of thesa tissues in some species (Wright, 1904, Busch, 1913; Reinders & Stahel,
1948, tetcalfe & Chalk, 1950; Rao, 1951).

The characters of wood are remarkably constant thraughout the fomily. The notoble contributions
on wood analomy are those of Gamble [1881), Parker (1231), Metealfe & Chalk (1950), Graolf & Baas
{1974}, Pearson & Brown (1981}, Purkayastha [1982], Boas [2000) etc. They recorded that in Diospyros
L. the vessels are solitary and in radial multiples of 2, 3, 4 or sporadically mere, and with simple
perforations. Pits between vessels and betwean vessels and ray cells or parenchyma are small. Nair &
taohan Fam {19289} have siudied vesturated pits in rather details. Parenchyme is predominantly
apctracheal, scattered and in numerous uniseriate lines, sometimes forming vasicentric sheaths round the
vessels, Rays are 1 to 2-cells or rorely 3 to 4-cells wide, less than 1 mm high, heterogenous. Fibres
possess small pits, and walls thinner thon lumina. The xylem consists of o confinuous cylinder only
traversed by narrew rays. Growth rings are rather inconspicuous. Duke ef al. (1981) and Ash [1983)
have studied the growth rings in Diospyres | in relotion to rainfall Former reported wide rings to
correspond with high annual rainfall and narrow rings with adjacent low rainfall. Ash {1983}, however,
is ol opinion that typical wide rings represent @ nermal growth ssason and the occasional narrow rings
represent short additional growth period, trunk growth is not ¢ simple function of climate as predicted
by Duke et ol {1981). D cordifolic Roxk. and D. melonoxyion Roxb. var. melanoxylon have helical
thickenings on vessel element walls {Nair, 1987). Ray cells in wood in most specias contain globular
silica grains [Morton, 1994; Morton gt all, 19%7).

In most specias of Diospyros L., the sapwood is less hard, less heavy and less durable than the
heartwood {Hillis & Soencrdi, 1924); the loter is usvally hard, heovy, fine-textured, close-grained, diffuse
porcus and coloured either dirty-white, greenish, yellowish, red, blackish or jet-black {ebonised). The
ebonised waod may be uniformly jet-black or compesed of succession of darker and lighter coloured,
irregular streaks, giving it o variegated, banded or marbled appecrance. Hillis & Scenardi {1994} found
that shonised zones are often ossociated with knats, bronch stubs, decay, insect holes or injury and
concluded thet the block deposits are formed as o rasponse to infection by hungi.

The structure of the mature wood is generally considered to be more conservative than the
exomorohic leaturas and  herafors  gcmd  in dalienieat oo JF B sh L P
HOM ST IR PELRSIYe WAL, ITIRrgiarg, Jasd I ORimianen ol idmiies, HH”H‘[U urg E*}HLIHS anga n
establishing phylogenstic relationship. In woedy groups, the structure of secondary xylem may provide
aid in solving toxonomic problems. Bailey [1957) has stressed that if avidences from all parts and organs
are used, the wood anatomy may be used as o more stronger laxonomic and phylegenetic tool. The

anatomical features viz. presence of silica, crystals, different ypes of vessels, roy pitting, form of
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apotracheal parenchyma are of diagnostic interest. Furher, presence or absence of resin canals,
scalariform and minute pitting, scalariform perforation plates ete are rather more important features of

taxonamic interest in the identification of woeds. Pearson & Brown {1981) have gainfully used micro
anatemical features of the wood like diometer of vassels, width of rays, rays and vessels arrongement,

erha  RRE L IRAITIGAE R VSl =7 = rrla B

diameter of fibres, lines of zonate parenchyma efc to separate some spocies of Diospyros L.

leal-anatomy has not received due attention i India. However, warks of Elsler [1907), Stace
[1945), Ng {1971} and Ditsch & Barthlott {1997) may be cited to understand the internal morphology
of leaves. Accordingly, the cslls of epidermis differ considerably in shape and size in different species.
Their anticlinol walls are either straight, curved or undulated. Epidermal papillue oeccur on abaxial
surface in several species of Diospyros L. All epidermol cells, except those bearing a hair, have @ more
or less centrally placed coronulored popilla. The papilloe are conreded by cuticular folds, In some
species, however, papillue tend to be restricted to the cells around the sunken stomata which are
confined 1o the obaxial leafsurface. In D virginiana L stomata have also been found on cdaxial side

b forme Tas oimed aalls Aiffer amona toaciag. sl L‘Elnﬁ JPVP' with athar enidermaol callse or wlighths
of leaves. The guord cells aifter omong species, usudlly g leve er apidermal cedis or shightly
T 1 1 -l L 0 ol i ek b vemsing dmern T ke O o] than e TR sl
profruding or sunken, Tne Nuimber or Cens Grouno S8CN NOMa YONSs Trom 2 14 ¥ ana Ingy ang 1k

R
LS 1]
b

epidermal cells i.e. anomocytic condition or of ranunculocecus type. In some species, howaver, these

subsidiary cells differ in shape, size and orientafion and have straight anticlinal walls i.e. cyclocytic

condition, The cuticular waxes ore usually lacking in most Diospyros L. species. The hypodermis is usually
absent. In majority of species, yellow, sclerified, pitted cells, either selitary or in clusters and sometimes
branched are present in mesophyll and particularly in polisade fissue. The stone cells occur in
parenchymatous portion of the veins of petioles. Secretary cells are found in abundance in cortical region
and sometimes in the phloem of the peticle. Lorgs solitory crystals and cluster of crystals {calcium
oxalate) occur in idioblosts of the mesophyll of leaves {Wallnofer, 2001). Tomer st af {1996} have
carried out SEM studies on the Irichomes in persimmon (D. kaki Thunb. ex L ) leaves. The seed
morphology has been studied by Corner {1974].

Embryology : Very limited work has been done on the embryelogy of Ebenaceae and the genus
Diospyros L. in particutar. Scattered information regarding embryology, particularly embryogeny and
organogenesis, is available in the werks of Davis (1966), White {1983) and lohri et ol (1992).
Recontly, Yomazaki {1972) has contributed to the embryclogy of Ebenacese in rather details. Studies of
Yasvi {1915) revealed non-fibrous endothecium in D. kaki Thunb. ex L I. On the other hand, the studies
of Hogue (1911} and Anjaneyulu & Lakshminarayan {198%) on D. virginiana L. and D. chloroxylon
Roxb. revealed fibrous endothacium in these species and o fapetum being dual in origin and dimorphic
in nature. Yakovlev & Zhukovo ({1980} have studied the chlorophyll contents in the embryos of seeds.
A perusol of siudies carried out sofar revealed thal in most species of Diospyros L the anther wall
comprises the epidermis, the endothecium, two middle loyers and multinucleate tapetal cells. tn microspore
mothar cells simultanecus cytokinesis follows meiosis and microspors tetrads are tetrohedral, isobilateral
or decussate. The ovule is pendulous, anatropous, bitegmic, lenuinucellar, with rophe descending on the
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outer side. The testa consists of the outer integqument only. Aher ferilization, the inner integument
disintegrates, axcept for its inner epidermis which persists and behaves as iF it was the surface layer of
embryo-sac. The archesporial cell functions as megaspore mother cell, undergoes meictic divisions and
produces a linear tetrod. The cholazal megaspore develops into a Polygonum — rype of embryo-sac.
Fusion of polar nuclei does not always occur, and the three antipodal cells are small and ephemeral.
The endothelivm is well developed. The development of endosperm is of cellylar type. The embryegeny
and organogenesis probably correspond fo the polygonad type/chencpodiad variations or chenopodiad
typa {Wﬂflncfer‘ 2001

Phytochemistry : The family Ebenaceae, the genus Diospyros L. in particular, ere very characteristic
in having naphthoguinones, terpenoids, benzopyrones, polyphenols and tannins widely distributed among
species ond in different organs of the plants. Other compounds are stercids, nophthalene-based
argmahics, h:ﬁimcurbons, |ipids, amino ocids, cerotenoids and sugars (Hegnauer, 1944, 1989; Mallavesdhani
et al., 1998, 2001). The derivalives and oxidative decomposilion products of nophthoquinones are
responsible for the dark brown to black coloured tissues of the bark, heartwood, ruits end leaves
{Newvwinger, 1998). Idicblast containing tannins occur in various organs, including fruits {Utsunomiya e
al, 1998; Yonemori et of., 2000). Kolbe & John (1980} have carried out serclogical comparisons
omong the members of Ebenacece. The chemistry of different species of Diospyros L. has been carried

out by o number of workers which have been gainhully compiled in 'The Wealth of India, Vol 3’

{Anonymous, 1952). As such, many o th .
in the present work due to the economy of space. However, the important contributions which need
mention in the Feld of plant chemistry of Diospyros L. or Ebenaceoe as o family whole are those of Loder
et al {1957}, Kopil & Dhar {1961), Sundoraramaiah & Row {1963}, Gupta & Tiwari {1964), Ganguly
& Govindachari [19668), Sidhu & Prasad (1967, 1970), Sidhy & Pardhasoradhi {1947a, 1967b),
Yoshihira et al. (1967, 1970, 1971), Gupta & Mahadevan (1947 1948), Fallas & Thomson (1948,

Dhar &t af. {1968), Row et ol (1969), Gupta & Dhar {1969, Musgrave & Skoyles {1970) ete.

R SR Y [ S SR S [ |
Thdd THET TN EET] TIWYEY ] (PRl

The studias on the distribution pattern of different chemical constitvents in order to determine inter-
relaﬁunsh'rp among Specias have received much atention during the derada of eighﬂ&‘s. The importont
contributors are Misre et ol [1971), Bhakuni ot ol {1971}, Singh et ol {1971], Tezuka o of (1972},
Barclay & Eorle {1974}, Billore st of. {1976), Dhawan et of. [1977), Corer st ol {1978), Norayan et
ol {1978), Matsuura & linuma {1978, 1985), Herath ef af. {1978), Chavhan & Kumari {1978, 1980},
Chavhan et ol [1979), Pardhasaradhi & Krishnokuman {1979}, Srivastova & Omray [1979), Danief ef
of {1980}, Srivastava & Kharya [1980} efc. It is interesting to note that several of the obove cited works
are pharmacology oriented and cerain species have been found active against fungi, bocteria, viruses,
nsects, worms, termites, melluses sk, having madicinal potentiol.

The phytochemical dala has been found usehl not only in delimitation of toxa and establishing
phylogenetic affinities, but may olsc be used in braeding programmes, poriculory the protein and non-

protein amino acid profiles. The data moy alse be gainfully used for socio-economic develepment of the
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region by commercial exploitation of the species for specific compounds or products. The waorks of
Sankaram e of {1981}, Bhaoumik et of {1981}, Hozra e of. (1981, 1984), Lol & Ambasht [1981,
1982), Daulotabad & Ankalagi (1982), Jain & Snvastovo (1984], Sankoram & Reddy [1984), Srivastava
& PFitre (1985} etc need special mention. During the end of 20" century, Rastagi & Mehrotra [1993q,

Sefar | L=

1993k, 1993c) have pmciuce-d a monumental work in fh|s field by cnmp:lmg the moximum available

data and have opencd O me W
The other notable works are ’fhose of Cutillas-lturralde et ol (1993, 1998), Kang ef of, III‘?EM} F‘-::I-cmkar
et of. [1996), Jain & Yedava {1996}, Gonde et ol {1997}, Kotani ef al. (1992, 2000} and Umekawa
et al (1999) who have worked on inhibifion of eukaryotic DNA pelymerase by extract of D. kaki Thunb.
ex L F and related polyphenols.

Palecbotany : The Ebanaceas are considersd to have evolved in the Cretoceous ero in Woastern
Gondwana and have reached Eurosia and North America by Paleocene time. Fossils are known mainly
from Tertiary, with only relatively few dating back to the Cretacsous (Berry, 1923; wallnofer, 2001).

Hiern {1873 ks p.’t.‘.-“ ded oldar pg!gﬂbgﬂ col lierature in rather details. Aber Edwaords {1931}, rIurlnn
_ = TR e u = 1 B AP | M S f'| 001\ At f‘UDRH b hensn mAddad b omr malsabeboneal
| ]l yeﬂrs rrﬂncescr]l Hl ?7.}‘{ N A GF Wir. h ot e et TR R AERLAL hahed ML LT FUI‘--UHU"H"I\.H'
kﬂﬂwledger especially for Diospyros 1. Awasthi {1974) has recorded fossils of Diospyros L. in Neogene

angiospermous woods. Apart from Diospyros L. ond Euclea Murr., Diospyrocarpum, Diospyropsis,

Diospyroxylon, Ebenoxylon and Tricolporopollenites miloni tossil {extinefl form-genera belonging o
Ebenaceas have been recorded. Further, Basinger & Christophel {1985) have recorded Austrodiospyros
cryptostomat of Eocene time from Awstralia. Most of fossil records of Ebenacede are based on wood and
may need re-evaluation. The supporting evidences from leaves are lacking since the characters like
extrafloral nectaries, corenullate papillee on ebaxial leaksurfare et have not been recorded for many
taxa of Fbenacece, especially in Diospyros L

Economic uses : The Chenaceae are the source of several important products, porticularly the
edible fruits and timber which is generdlly called "Ebony". Mulliple uses of the species of Dicspyros L
are available in the works of Watt {1890}, Burkill {1 $335), Williams {1943}, Sunderargjan & Bolasubromanyam
{1959), Moheshwori & Singh {1%9635), Nayar & of. (198%), Anonymous [1%952), Jayaroman (1992} ek,

Ebony fimber is among those exofic materials that have been highly valued since classical times.
The ehony with dark strecked or jet block heartwood has wide demand in the World for musical
instruments, carved works, cabinet making, as decorative veneer for furniture, interior decoration etc. The
black materials are derivatives and decompesition products of nophthoquinones, filling the lumina. It has
high content of carbon end properfies characeristic of humic acid, giving durability and resistance to
wood against lungi and insects. Details of timber and their multiple uses are given by Gamble [1881),
Parker {1931}, Agrawal (19701, Graalt & Boos (1974], Pearson & Brown (1981), Purkayestha {1982),
Troup [1986) ete. Economically most impertant species in this respect are D. assimifis Bedd. {Malabar
ebony), D. chioroxylon Roxb. (Coromandal ebonyl, . ebenum Koenig (Ceylon ebony), D. kurzii Hiern
{Andaman Zebra wood), D. marmorata Parker [Andamon Marble wood), D. melonoxylon Roxb. var.
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melancxylon [Coramandal wood], D. mefanoxyfon Roxb. var, fupru (Buch.-Hom.] Singh {Nepal ebony)
and D. peregrina (Goerin.) Gurke {Bombay ehony).

Several species of Diospyros L provide edible fruits rich in sugar, protein ond minerals. As such,
many of them are cultivated on commercial scale like D kaki Thunb. ex L 1., D. discolor Willd., D. fotus
L., D virginiona L. etc. The fruits of many other species are of regional or local imporiance. Jayargman
& Singh {1987) have recorded about 18 species of Diospyros L. which provide edible fruits. The other
works on foed value of the fruits include Lewis (1934), Morton (1963), Singh & Aroro {1978), Roy of
al [1998) ete. Cartain Fuils are astringent and not edible. Tairc et of {1972} have devehped the
methodology for the removal of astringency from the fruits. Laurie [1945) and Sen & Ray (1971] have

- 1 .l [y | st ] r - 4 . '
UIWCUEIED INE Todder nuinnve yaiugs Or some species or ﬁ:c—spyms L.

The mast spacies of Diaspyras | hove medicinal potentinl, and the bark, leaves, weood, Fuits and
seads are the main sources of medicines. Some species are valved for Fish poisen or ingredient for
arrow-poison. The important works dealing exclusively with medicinal und poisonous aspects are those
of Dymock ef af. {1890-99], Chopra {1933], Kirikar & Basu {1935), Chopra st ol (1956, 1958, 1969,
1984), Jain [1965), Join & Taratdar (197Q), Kohli ef of (1972), Nadkerni (1974), Sotyovati e of
(1976), Kapodia et of {1977), layaweera {1980), Rec & Jemir [1982]), Hemadri & Rac {1984),
Yogenorasimhan ef of {1984}, layaraman & Singh [1988), Pondey (1988), Acharkar (1991}, lain &
Filipps {19911, Asolkar et af. {1992), Ahmed {1993), Joshi {1993}, Singh [1993], Singh & Dhar [1993),
Varier {1994), Srivastava & Rout [1994), Achiwa et &l [1997), Prajopati et of (2003 ete. The

Ayurvedic drug obtained from Dicspyros L. is colled Tinduka or Visulinduka’

Besides chove, the information about the usehilness of taxa is also widely scatered on the

L"'"“-r'ﬂ ﬂcclrllﬁf‘l roancderobls booedades dius te thair lana
g hrhl e DB el e P B W PR s Tt IR Thrd L B

L\nr-hhr;um :Iﬁaa.h- ﬁﬂrl u:H-I-u nl'nn;.-* crve b e 'u..rLi 1]
1 el or aa el Bl rTiin hril 1NN HH\. el g T u

assuciation with the forest environment. Part of such informations have been documented b:.r Jain [19645,

1991, 1991b}, Dunn [1983), Maheshwari & Singh {1965), Jain et of. {1991), Rae & Henry {1996),
Singh & Pandey {1998) etc.

The leaves of 0. melonoxylon Roxb. var. melonoxylon and var. fupry {Buch.-Ham.| Singh {Tendy)
are uklized on wide scale as wrappers for Cigarettes, called "8idi" The States of Madhya Pradesh,
Chhatisgarh and Qrissa are the main producers of Tendu leaves. The impartant contributers on Tendu
leaves and their rade ore Desorkar (1963), Rathore (i972), Hunter {1981), Dhar et of {1989), Lol &
Dave {1991} atc, Fruits of D, virginigna L ore used to brew persimmon beer [Yoyaraman, 1994), Many

species are used for dying the fishing nuts, umbrellas ond polishing the base of boats for making them

water proof,
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over-exploitation. As such, caryopreservation and in-viiro regeneration of new plants from leaf segments,
hypocotyle segments, anthers, callus stc have been experimented in some species, porticularly in D kaki
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Thunb. ex L. | it may be hoped that in fulure, new techniques will be evolved for regeneration of other

plant species through tissue culture. The nc....b!v contributions in this feld are those of Yokoyoma &
Takeuchi {1976), Tac & Sugivra [1992), Tao ef of [1992], Nakemura et of. {1998}, Choi et of [2001],
Matsumote e of (2001} ete.

SYNOPSIS OF THE PRESENT MONOGRAPH

The review of literature on the family Ebenacece R. Br. revealed that this group hes not only been
ﬁégleci&d |L:|:-u‘:lﬁn‘;:rl||l;_L:|||}-rf bui olse in the fields of a p!.EE-I diSCIP!i“EE viz. Hf%"-"‘!ﬁg ’ pu-ruﬁlﬁg‘r} ambr; }"'U"-‘H}"a

analomy, phytochemistry ete. More serious is the fact that inspite of toxonomic confusion in certain infro-
generic taxa of Diospyros L., no sincere efforts hove been made to synthesize available data from other
dimiplineg for solving the taxonomic problems upto the extent possible, Further, the present classilications
provided for infra-generic taxa are inodequate to accommodate Indian species. In the present monograph,
the author has made an attempt to collact additional clues of taxonomic interest from the available
published literature on different subjects at author’s disposal and has put them on record for providing
a multidisciplinary description to the species in order to compara them with other reloted or unrelated
taxa in different fields. As more dota on different applied aspects would be explored in Future, it would
be possible to determine phylogenetic relationship between the taxa ot different levels and path of
evolution in the genus Diospyros L. The important solient features of the present work are as under -

i, Sixdy six texo lincluding varieties) of the genus Diospyros L. have been described as against
35 taxa of Fhenaceae reported by Clarke {1882) from present Indion territory.

luded in the preseni work have been perscnally

I, The herbarium :F.ll.-.'i.lruu 15 0

examined by the auther and descriptiens provided are original which fit on the Indian plants.

ii.  Correct valid names have been adepted for the indion plonts and attempts have been made
to provide complete synonymy under each taxon to aveid taxonomic confusion.

iv.  The valid botonical names from the ronk of fomily hove been authenficated with the citation

of types upto infra-specific level.
v.  lectatypes for eight species have been designated here.
vi.  Phenological data along with ecological notes have been provided to each texon.

vil.  Distibutional aspecis of each species in Indio and other parts of globes have been discussed
in details and indicated on mops to understond the routes of migration.

vili. |mporiont kindings of other workers on chemisiry, anatomy, palynology, embryology, cytology
et¢ hove been incorporated to supplement the loxonomic description and are used as an
additional tool o solve taxonomic problems in the delimitation of cartain taxa, No such
multidisciplinary approach hos been mode ecrlier in this genus.

ix. Besides phylogenetic offinities of Ebenaceae, the phenetic affinities within the infra-generic
taxa of Diospyros L. have been discussed to understand evolutionary sequencaes.

ACTAMICAL SURVEY OF [NDIA



MOMHOGRAPH Of INOLAM HOSMYROS L {PERSIMMOH, EBOMY) EBEMACEAE

.

il

xiii.

iV,

v

A more notural classification has been provided upto infra-generic level and about 10 new
sections hove been established to accommodate indian taxa, Keys hove been provided upto
inFrﬂ-speciFic level bosed on murpl‘lc:'mgicd choracters, supp!em&nl&cl with dingnmric elette

from ather disciplines.

One new voriety hos been described and two new combinations have been made, besides
changing the toxonomic status and syslematic posiion of several toxa.

Econamic uses hove been provided along with vernorulor and English nomeas, wherever
possible, so as to make easy the resource wiilization.

Depleting and endemic toxa, cause of threat ond conservation aspects hove been discussed
in details,

Detailed illustrations for 61 taxe ond abeut 94 caloured phetographs hove been added for

sasy and perfect determination of taxa.

Literatyre on taxonomy and other disciplines hos been reviewed todate.

Thus, the present monograph on the genus Diospyros L. is authentic and more comprehensiva,

However, the author will welcome suggestions from the readers for future improvement,

ABBREVIATIONS

In the present monograph some abbrevintions have been freely used to dencte Indian languoges and
dialects, some herbaria and other pertinent and often used words. The abbreviations of various Indian
herbaria are adopted from Index Herbaricrum {1990} and other abbreviations used are in conformity
with common internationally accepted usage in batanical taxonomy and Internaticnal Code of Botanical
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T |

e [1994).
Andaman And.
Assamese Asm.
Bengoli Beng.
Bhojpuri Bhoj.
Gujarati Gujj.
Hindi Hindi
Kannado Kan.
Knngﬂ Kung_
Khasi Khas.
Malayalarm Mal.
Marethi thar.
N'E‘Igl:lll:ll‘ld ng
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Nepali MNep.
Criva Chr.
Punjalbi Pun;.
Raojasthani Ray.
Sanskrit Sans.
Tamil Tam.
Telug Tel,
Urdu Urdu
Chromosome Number Chr. No.
Distribution Distrib,
Ecology Ecol.
Exsiccata Exsiec.
Flowering and Fruiting {Phenclogy) Fl. & Fr
Herbarium Lugunde Bakovum HLR
Department of Botany, Andhra Prodesh Univarsity, Weltair WALT

CLASSIFICATION

The femily Ebenaceae were first established by Ventenat {1799, revised by Jussiev {1804) and finally
assigned by R. Brown {1810} in its present form. Don {1837 enumercied about 83 species under the
femily Ebenocece wssigned 1o 8 genera, Among 8 genera, Don {1837) also included the genus
Dicliddanthere Mort. with 2 species. However, presently this genus hos been placed ynder the family
Styracuceae. Further, a new genus Diplonema G. Don described by him has also been merged with the
genus Fueleg Murr. by the subsequent workers. The species leucoxdum buxifofium Bl, which other

wﬂl‘!{er‘l‘ imalded] i Ehommmoma wae nlarad by b 0 ieinias
A INGLOSd In EDEAOORQ8, WwWak pikbel LY mm In Rranias,

After Don (1837], A. De Candolle {1844} monogrophed the family Ebengeeoe and described 8
genera viz. Royena L. (18 spp.), Euclea Murr. (15 spp.], Gunisanthus A, DC. |1 sp), Rospidios A& DC.
{1 sp.), Macreightia A, DC. (7 spp.), Diospyros L (73 spp.), Moba ). R. & G. Forster 117 spp.] and
Corgiffir R. Br. {2 spp.). The genus Euclea Murr. was divided info two sections viz. Rymia A. DC. |7
spp-) and Orheuclea A, DC. (8 spp.). Similarly, the genus Diospyros L. was divided into four sections
viz. Tetradiospyros A, DC. {1 sp.), Otogyne A. DC. |5 spp.), Eudiospyros [LIA. DC. 166 spp.}) and
Amuxis A. DC. {1 sp.). He dealt with 134 species and cbout 26 infra-specific toxa under these 8 genera
but did net dealt with Leucoxylum buxifolivm 8l in his maonograph on Ebenaceas.

Miern {1873) preposed o rather more refined notural classification far the family £benaceos based
on A. De Candolle’s concept. He recognized only 5 genera under this family viz. Royena L {13 spp.)

Eucles Murr, (19 spp.), Maba J. R, & G. Forster [59 spp], Diospyros L. (170 ¢pp.) and one newly
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deseribed genus Tetracfis Hiern. (1 sp.). He dealt with about 262 species under these genera. The genus
Mabg J. R & G. Forster was divided inte six sections viz. Ferrecla [Koer. ex Roxb.) Hiern {24 spp.],
Macreightia (A, DC.) Hiern [9 spp.], Holochilus {Dalz.) Hiern {6 spp.), Rhipidostigma [Hassk.) Hiern {9
spp.}, Barberio Hiern (4 spp.} and sect. Trichanthera Hiern {7 spp.). Similarly, the genus Diospyros L.
was also divided inte 15 sections viz. Melonia Hiern (20 spp.), Fheaus Hiern (16 spp.), Noltia [Schum.}
Hiern {# spp.), Gunisanthus (A. DC.) Hiern (8 spp), Guaiacona Hiern [6 spp.), Cunolonia Hiern {2
spp.), Ermeflinus Hiemn (18 spp.l, Potonia Hiem (11 spp.), loucoxyfum [BL) Hiern {3 spp.), Danzleric

Hiern (15 spp] Paralea Hiern {19 spp.), Corgiflia (Br) Hiern (27 spp] Rospidios (A DC. Hiern [15
spp.}, Cavani A, DC 11 sp) He has reduced the

- e liarn [l sme | o .-’nrru u-u- i
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and the genera Corgifio R. Br., leucoxylum Bl., Nefio Schum., Guaisanthus A. DC. and Rospidios A,
DC. as sections under the genus Diospyros L,

Bentham & Hooker {1876) followed Hiern (1873) und provided o classification for Ebenaceoe
adding nothing new to the group. Gurke (1891} provided o synopsis of Asialic species. Hiern's {1873)
concept found wide recognition throughout the World fill the middle of 20" century [Miquel, 1859,
Clarke, 1882; Bailey, 1900; King & Gamble, 1905; Mearrilt, 1923; Lecomte, 1930 etc). In most of these
works, the clossification propased by Hiern {1873} has bean followed.

Recently, Bakhuizen {1936-1955) has proposed o revised clossification for Ebenacece, porticularly
for Pacific and 8. E. Asion taxa. He recogmized four genera under this family viz. Tetroclis Hiern, Royena
L., Eucfea Murr. {1 sp} ond Diospyros L. {181 spp.). His classitication differs from the classification
proposed by Hiern {1873} in a lundamental point thet he merged the genus Maba J. R. & G. Forster
under Diospyros L., since the choracters like rimerous flowers and 3 or é-celled ovary used to distinguish
the genus Maba ). R. & G. Forster from Diospyros L. don’t hold good as there have been sperimens
with 4 to 20-celled ovary and trimerous lewers. Contrary to above, both genera have more characters
in common e.g. flowers 3 to 7-merous, colyx often accrescent, corolla with contorted ovestivation,

inflorescence cymose or 1-Howered, staminodes wsuvally present in female Howers, avary 2-20 locular,
IGC[_I_IE; 1 o ? {hnllnhh nnr‘ coeds gl‘l!n_ﬁn Qor ::-Hl.h:nn-l Tl"lnlr.n r"\ﬂrnrlart ora cinnd a-r'!nllnl'- e |tﬁ|ﬁ|n r-dl-nnr
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genara of Ebenaceae from Diospyros L. except Maba ). R & G. Forster at global level. Bakhuvizen
(1936-1955) has also merged the genus Macreightic A. DC., Rospidios A. DC., Cargillio Br., and
Gunisanthus A. DC. under the genus Diospyros L. He divided the genus Diospyros L. inte 5 subgenara
wz. Cargillic (Br.] Bokh. (2 spp.), Eudiospyros (L) Bakh. {181 spp.], Hierniodendron Bakh. (3 spp.),
Maba {). R. & G. Forst) Bakh. {14 spp.} and Mabacea Bokh. {1 sp.). The subgenus Eudiospyros (L)
Bokh. wos divided into 32 sections viz. Aconthebenus Bakh. {1 sp.), Asterocalix Bakh, {1 sp.), Basithrix
Bakh. {13 spp.), Brachycylix Bakh. {32 spp.), Campanulata Bakh, {8 spp.), Cavanifleastrum Bakh. {3
, Caudifera Bakh. {2 spp.), Cloduntha Bakh. (2 spp.), Conferiiflora Bakh. {3 spp.}, Didymonthery
h. 15 spp.}, Cbenoster Bakh, (8 spp.), Ebenopsis Bakh. (6 spp.), Ebenus Bakh. {5 sop.), Eriantha
akh. (5 spp.), Evcarpon Bakh. (7 spp.), Glutinosa Bakh. {6 spp.), Kurzella Bakh. {5 spp.), Liophyfla

% r]
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Bakh. {4 spp.), Lotus Bakh. {1 sp], Nesindico Bakh. {11 spp.), Pachycyfix Bakh. (1 sp), Phydlosepals
Bukh. {2 spp.). Podophora Bakh. {3 spp), Prychocylix Bokh, {7 spp), Reflexocolix Bakh. (2 spp.,

Rigidophylla Bakh. (4 spp.), Saccocalix Bakh. (4 spp.}, Sapotanigra Bakh.
{]: e | ‘:+£I.rﬂf'f1ﬂnrhﬂ RHL’I‘\

; I on
B, Stelecha Bokh. {1 sp.),

Trisantha Bakh. {2 spp.), Truncicafix Bekh. {4 spp) ond Verruculosa
Bakh. {2 spp.). The subgenus Mobo (1 R & G. Farst.) Bakh. has been divided into 4 sections viz.
Cupulifera Fosh. |3 spp ), Ferreola {Koen. ex Roxb.) Fasb. {2 spp.), Rhipidostigma (Hassk.) Bakh. (4 spp.)

and Miguefia Bakh, {5 spp.).

el . oAl o

Recently, White [1980, 1983), while dealing with African Ebenacece proposed o new clossification.
He has recogrized only ko genera viz. Diospyros L. {91 spp.} and Euclea Murr. (12 spp.). Rest of the
gener viz. Corgiffic R. Br., Gunisanthus A. DC., Moba J. R & G, Forster, Macreightie A. DC,,
Rospidies A. DC., Royeno L. and Teirochis Hiern have been merged under the genus Diospyros |, The
latter genus has been divided into 18 sections viz, Asteropetala White {1 sp.), Brevistyla White {8 spp.,
Brevitubo White {13 spp.), Calvitiefla While (10 spp.), Dodertium White {2 spp.}, Enfia White {1 sp.J,
Erikesi White {2 spp.], Forbesia While (8 spp), Forsteric White (2 sppl, Katvda White {1 sp.,
Llagenaria White [1 sp.), Latibufum White {4 spp.], Marsuprum White {1 sp.], Myrmecaphifa ‘White (1
sp.), Noftia {Schum.) White (7 spp.), Rhaphidanthe White [1 sp.), Royena (L) White {18 spp.) and
Tabonaca White [10 spp.}.

Further, the systematic position of the genus Iissocarpe Gurke, having ca 5 species, is also
debatable. Gurke [1891) placed it in the family Lissocorpacens, Savsioinen af af {2000} considered it
a member of Rutacece in Sapindales und recently Berry et ol {2001) have argued 1o place it in
Ebenaceae os a sister group of Diospyros L., bused on plastid rbel sequence data, following the concept
of Heywoed {1978), Willis {1985) and Vasques (1993). Fer lotter concept, evidences from wood
anofomy and plastid rbek sequences have been taken inta account, besides momphological similarities in
having sympetalous flowers, biovulate carpels, pendulous ovules, fleshy fruits and seeds with bony
endosperm. Contrary to obove, | support the concept of Ng (1971}, Franceschi 11993} and Wallnofer

i \;U!I-":Hilr HHHHHHH

[2001) to consider Lissocarpacece us a monogeneric family having phylogenetic close offinities with
Ebenacece, since the genus Lissocarpa Gurke differs from Ebenaceae in several morphological chareeters
viz. bisexual flowers, flowers consistently 4-merous, inferior ovary, tubular and 8-lobed corona, seeds
with vascular system of &-12 branches that form prominent longitudingl ridges efc. Further, the vessels
in Lissocarpa Gurke have both simple and scaloriform perforation plates, whereas in Diospyros L. ond

Eucles Mure, {Ebenaceas) only simple perforation plates occur, Scaloriform  perforation plates are
considered plesiomorphic wood character in angiosperms as compared to simple ones. In the end, it may
be concluded that Ebenaceae have only two genera viz. Diospyros L. and Eucleo Murr. as per present
status of knowledge, The genus Euclea Murr. is nof represented in India. As such, Indian Ebenacege is
monogeneric and | shall deal only with the genus [Nospyros L. as represented in India in the present

monograph. The Indian Ebenaceae though show rother close affinity with Malayan region in comparison

tm AL [ voa 4 . ' IYTIRTY I | s wh;fﬂr{ I"IQF‘.["I 198 Foncamt
AFICO Clr'id New Wﬂl‘ld, }"Er, | welll pre| [OT0 MO T THS 3 (1 S, 1 Fuhd] LU O
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Toble 1 Compansan of infra-familiar and infra-generie classification of Ebenacesas
as proposed by four most impertant monographers. The number of species
acrepted by the authars is given in paranthasis
CAMDOLLE HIERM BAKHUIZEM : WHITE SIHGH
11844) (1873 (1034-1055) (1980, 1983) {proposed here)
Cargiflio I:?:I {incl. in Diospyros) -[_i.n.f:.i..min“-!E:.'Ia;#:yr;:-s]. "[incl. m [I)JII:.F,QP}"I"D!:} |:'rn;c|. in Diospyros)
Diospyros [ea 73] Diospyros {ca 170] Diospyros [co 181] Diospyros [co 711 Diospyros [ca 8]
segt Amuxis [11 soet, Amuwiz [1) svhgen, Cargiliic (2} | sect, Asteropetela (1) | sect. Aganthebenys(3)
sect. Eudiespyros (66)] sect. Cargiffia {2) subgen Eudiospyras161) | sect. Brevisnda (8) sect. Assimifis [2)
sect. Ologyne (5) sect, Cavaniflao (B) sec Aconthebenus (11| secr. Brevituba [13) soct. Atrofa (1}
sect. Tetrodiospyros]]| sect. Cunalonio (2) sect. Asterocofix [1) sect. Calvitieflo {10} soct, Borbori (1]
vect Dansleria [15) soct. Basitheie (13) sact. Dadonium [2) sact. Rosithrie 3]
sext, Efenus {18) sect fBraefiyepliz (32} 'sect. Ermticr 1) sect. Bruchyeyfic (2)
secl. Ermellinus (18] sect, Companuiota [B} " sect, Erfkes/ (2} sect Condoffeono 2]
sact. Guaiacana (6} sect. Cavanifleastrum(3)| sect. Forkesia lca 8) | sect. Companulotal5)
sect, Gunisanthus (81 sect. Coudifero {2) sect, Forsteria [2) sect, Confertifloro 11)
sect, Levcoxyfum (3} | sect. Cladantha |2} sect, Karda (1) sect, Crumenata |3
sect. Melonia {Z0) seck. Conferbffora [3) | sect. lagenaria (1) sect, Ebengster (2]
sect. Noftia {9} secl, Didymanthera (5) | sect. Latibulum [4) sect, Fbenopsis {1)
secl. Paraleo (19] sact. Ebenaster |8) sect. Marsupivm {1) sact. Fhenus {3}
secl. Potenia [11] sect. Fbenopsis (4] sact. Myrmscophila {1]| sect, Evcarpon (1)
sect. Rospidios [15) sect, Ebenus (5) seet, Noltia [7) sect. Hirsuta (1)
sect. Friontha [5) sacl. Rhaphidanthe {1} sect. fnsignis {1)
sect, Eucarpon {7) sect. Royena {18} sect, Kak/ (2
sect, Glutinosa (&) sact, Tabonoco {104 sact, Kurzeffa (1)
sect, Kurzeffa (3] sad. Liapfoefla (1)
sect, Liopfylla (4 sect. fofus [4)
sect. Lotus [1) sect, Mobe [10]
serl. MNasindica (171) : sact, Mesindica [4)
sect. Pachycylix {1} sect. Prychocyix (2]
sect. Phyllosepala 12) : sect Pyrrhocarpoided 1)
sect. Podophore {3} | sect, Stelechantho [4)
sact. Phchocix [7) sect. Syfvotica (3

sack Beflaxocalix {2]

stict. Tricfmphyﬂa {2}

Cond,
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CAMDOLLE i HIERN BAKHUIZEN iWHITE SINGH
{1644] 'tl (1873 (1934-1955) | (1980, 1983) (proposed here}
E seel. Rigidaphella (4) E
| smet. Swccecalix (4]
} sact. Sopotanigro (1) |l
i sact. Stelechantha (1] |
|I sect. Trisantha {2
I b Trrgmeienlie Al 1
. AT, (FURCICONS &)
i sect. Verrveuloso (2] |l
subgen.Hiﬂm'mrenerdE:l-
;ubgen Maohn {14} |
l sect, Cupulifera [3] |
l sect. Ferrevlo [2) |
l sact. Rhipidestigme [-4}'
sk, Mf'qus.f:'a 5
subgen. Mabacaa [1]
Evclea [15) Euclea |1Y] Eucleo (-] Euclea loa 12) Euclea |-
sect, Bymia (7]
seck. Orihevclea [8)
Gunisanihus [1} [incl. in Diospyres) lincl. in Chospyras] {incl. In Diaspyros) fincl. in Diwspyros)
Moba (17) Maba [57) linel. in Diospyrost {inel. in Diospyros) lincl. in Diospyros)
sect. Barberia [d}
sect, Farrocls (341
sact, Holechilus [8)
sect. Macrsightia 9]
sect. Rhipidostigmal?)
sl Trichantharg I?}-I
Moacreightia [7) {incl. in Mabal fincd. in Diospyros) [ linel. in Diogpyros [imel. in Diospyras)
Rospidios (1) {incl. in Diospyros) linc. in hospyros) lincl. in Diogpyros) {inci. in D;sp:m_s]u_
Roveng [18) Royena |13 Royena |-} (incl. in Diospyras) {incl. in Diospyros) .
Totraclis t” Toitraclis :"I {intl. in Dr'mp_ymsi {inc!. " Dﬁnspy]-’o;]
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Ebenacece upto generic level. For lower categories, the concepts of Bakhuizen (1938-1955) will be taken
inta account with necessary additions and amendments in characters and circumscription of the sections
propesed by Bakhuizen (1934-1955), since Bakhuizen's [1934-1955] treatment is out af dote now,
several of his species do not even belong to Ef;enaceae, many others have hod to be merged and the
characters used by him to separate certain sections overlop and do ner hold good.

EBEMNACEAE
Vent. Tab. Regne Veg. t. 443. An VIl 1799; R. Br. Prodr. ed. 1 524. 1810; Gurke in Engl. &
Prantl, Nat. PHlanzenfom. 4 (1) : 153. 1891, nem. cons. Dicspyraceae Voigr, Hort. Suburb. Cal. 343,

1845. Type : Ebenus Kuntze, non L.

Dioecious, rarely moncecious or polygomous, evergreen or deciduous frees, shrubs or geoxylic
undershrubs, rarely with spinous branches. Bark smooth or deeply scored longitudinally and transversely,
often black, charcoal-like and britle; latex absent. Trichomes generally unicellular, simple or 2-armed,
one Orm l]‘“lﬂ”"«" VF‘W ﬁhnrf ﬁnmpflmpq Irll.lh qhﬂf_‘lEd Ilhr‘P”lllnr ﬂlﬂnfll'1ﬂr I-lnqu. rﬂn"ﬁlr“nllq |r|. SR
SprECIEs, rﬂre|}' with pehu’re hairs. Leaves 5|mp|E, usuu"y alternate or splr{:”y urr{:nged, often distichous
or with an ungular divergence of 2/5%, rarely eppusite or suboppesite to pseudo-verticillate in wherls
of 3, entire or somewhat sinvous and minutely crenulate, olten revelute-margined, corioceous and
opaque, rarely membranous or chartaceoys, sometimes with extra-floral nectaries on abaxial surface near
the base, pubescent of least when young, subsequently glabrous obave or bethsides, epidermal popilloe
often present on whaxial surface, elliptic or oblong, sometimes of other shapes, obtuse to acuminate of
gpex; midrib vsually depressed on the upper surfoce; secondary wveins pinnately arranged, remote,
arehing within the margin and unua’rcmosing' tartiary vsins chscure or manifest, often ’rrcmsversa te the
midrib or in vorious directions; stipules absent, rarely sclitary and sheath-like encl
caducous; patioles usually short. Male inflorescence usuolly few-flowered cymose, fasciculate or peudo-
racemose or paniculate, peduncled or sassile, multibraclente, mastly pubescent or tomentose to ferruginous,
vsually in the axils of the young leaves or rarely extro-oxillary, sometimes with solitary flower or
occasicnally lateral and cauliflorous. Female inflorescence of solitary flowers in the mdls of leaves, rarely
fasciculate or few-Howered cymose, mulibrocteate; pedicels arficulated af the apex; bracts and bracieoles
imbricate, usually glabrous inside, semelimes tomentose on both sides. Flowers  unisexual, sometimas
structurally or Funcfionu"y hermuphrodiru, reguh'.:r, usually tri to tetra or pentarnerous, rc:re|y & or 7
merous, ranely condition of phyllomania oceyrs in which imbricated brocts give the oppecrance of Hower-
buds or fioreplenc condition eccurs i which male flowers become double by conversion of stamens info
petatoid organs; male flowers usvally with o rudimentary ovary; female flowers wsually thicker and larger
than males, with few barren stominodes on the recepiocle or epipetaloys, arranged in o single row or
staminodes oltogether absent. Disc ohsent or well developed and flashy, fimbriate or undulate. Calyx
USLIEI"}F c-::m.punuluie, 1cr|:}ec| e various Hpntht or mrJlr.hnHIv 1nhpr'|_ or huncats rmr| pnhrn sametimes
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tearing irregularly, less frequently chorisepalous; lobes often accrescent and either crect, spreading or
reflexed ond sometimes plicate in the Fuit, esfivatiun valvate, imbricate or contorted. Corolla vsually
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isomeroys  with cc||}-'x but exceeding the latter, h}rpocrurerifurm tubular, cqmpﬂnu|u‘re urceolate or

hin[‘lnsn iy its d ol leona mk ar reddish +|'\rn at ooy of wurln orsn ofton !—-;r

giobose, white, ¢ yellow, pink or reddish, open, offer

I
L

sericeoys or otherwise pubescent on both or outerside, subcoriaceous or fleshy, deciduous or marcescent;
lobes uswally sinistrorsely contorted. Stamens in male flowers all fertile, hypogynous or more commonly
inserted &t or near the base of the corolla-tube or exceptionally obout at the middle, often in two rows,
free or combined by their filaments in pairs or otherwise, the inner ones usually shorer or subequal,
hidden within the corolla-tube, rarely exserted; anthers |l:|nv:ec1|clre linear or ohlong, rorely ovale, hairy

.
e nroek e leke £ Lo e ﬂl"‘l 1160 l"irl
Lhda, '|:|r..—.-\_| GRILUIAR or  s0mgT o MLAIVOD, e

extrorse, dehiscing by longitudinal shits or by apical pores; cennectives usually produced at the apex
beyond the anthers; filaments usually fAattened, free or wnited In pairs, triads or lascicles, shorter thon
anthers, glabrous or hairy. Qvary rudimentary, non or reduced to a bunch of hairs in male Howers.
Ovary in female flowers superior, sessile, 2 to S-carpellate, subglebese, ovoid or conical, with or without

o disc, hairy or glabrous, 2 io 16-celled byt septa sometimes incomplete in the lower part; cells 1 fo
ﬂdl lII-'II [ nlﬁ.lnﬂn ﬂquw e E. Jlﬂt 1 I'! h LI LI

W bl o Ul,!iull'u‘ 1 i FUUJ I-'“_Irll-lql [IF] HUIJE 5|ru1|| UFHII\-II'E

as many os carpels and longer Than style, usually branches are counted as styles; stigmas often hifid
at apex or variously lobed. Fruils wsually a berry, fleshy or semi-woody, globose, aveid, oblong or
conical, wsually indehiscent or rarely spliting in valvate manner from the apex; pericarp 2 to 3-layered,
coriaceoys or in the edible species thin and membrancus; mesocarp thick, fleshy, spongy or fibrous,

odhering Yo the seeds. Seeds 1-16, pendulous, vsvally wedge-shaped, oblong and laterally compressed;
testa smooth, thin or coriaeceous; albumen equable or cartilaginous ruminated; embryo axile or slightly

oblique; cotyledons 2, equal, foliaceous; radicle superior, cylindrical. Fruifing calyx-tube cup-shaped or
flcttened; lobes enlarged and thickened or not, patent, reflexed or pointing downwards or enrolled,
lateral margins of lobes reflexed or not, space between the icbes sagging ofien forining large morginal
marsupial sacs.

The fomily is represented by 2 genera as per lalest concepr {White, 1980, 1983; Wallnofer,
2001). They may be segregated s under :

KEY TO THE GEMNERA

la.  Laaves usually alternate, rarely oppuosite to subopposite, entire-margined. Inflorescence cymose or fasciculate
in males; female flowers wsually solitary. Calyx acerescent in fruit. Fruits usually more than 1-seedad, very
rorely 1-seeded. Seeds elongated and usually flattened laterally, sometimes circular in cross section or
somewhat irregular in shape, usually with a persistent, distinctly raised, shroight and sometimes branched
voscular strend longitudinglly encircling it in o loop; embryo straight or slightly curved in ik own
plane. Diospyros L

b, Lsoves dlternake, opposite to subopgosila or .i" ps&l.ldc-whorh of three, enfire-margined or margins finely
crenulate. Inflorescence a simple or branched pseudo-raceme, sometimes 1-Hlowered. Calyx not accrescant
in fruit. Fruits usually 1-seeded, rarely few-seeded. Seeds subglobose, with 3 lines radioting from apex,
one consisting of o shallow, vertical groove [impression en the dislocated fruit-axis), and the other twe of
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the distal parts of the curved vascular loop; cotvledons strongly flexed out Frem the embryo-plane in
direction to the dislocated fruit axis Evclea Murr.

The genus Eucleat Murr. is confined to Alrica, Arabia, Socolra ond the Comore Islands. In India, the quih,r
Ebenaceae confain enly the genus Diospyros L., which otherwise finds pantropical distribution,

DIGSPYROS L

Sp. Al oed. 1. 1057, 1753, Type : D. Jotus L

nar Ehvﬂrﬂrnnn

r Aol O]

cpposite to suboppesite in few species, ennre-murgmed. InFloresCEnce axiflary, vsually cymose or
fasciculate in meles, rarely solitary; female Fowers usually axillory, solitary, rarely fasciculate or cymose.

F[‘D‘#Ff'; HSUBFI"I" I.-.Iclrnﬂ‘ on 'U'nllnﬂ hrﬂnf‘hpq or |F"'{q FI‘P!‘![IPHHU rﬂ_llj FI!’!r'f'“__r'S.‘l |J!5|._|n”'}|f dimf_’rphic lln Si?E' l'_'ﬂ'lcl
shupa, males usuolly smaller than females. Cu|~_f>¢ persistent and usuu“;.r accrescent in fruil, vary variable,
vsuolly 3 to 8-lobed, less frequently cup-shaped ond unlobbed or polysepalous (chorisepalous). Corella
3 to 8-lobed, very variable. Stomens 2 to co 100 in males; anthers dehiscing by lengitudingl slits.
Pistilode variable, from well developed to absent in male flowers. Staminodes present or absent, often
well developed in female Howers. Disc wall developed or nol, sometimes fimbriate. Ovary in femala
flowers globose, ovoid or conoidal, globrous or hairy, 2 to 8-campellate; 2, 3 ur 4-loculed, rarely
vnilocular, usually each locule Z-ovuled, rarely due to folse seplum originating from carpellory wall
opposite the plocentn bisect each locule, making each locule 1-ovulate, number of uniowvlate locules
per ovary varies as 4, &, B, 10, 12, 14 or 14; style branches 2-8. Fruit a 1 to 16-seeded berry. Seeds
usvally flattened laterally, but somstimes circylar in cross section or semewhat irrcgular in shape,
longitudinally encircled by o persistent, distincily raised, stroight, and sometimes brinched
vascular strand in o sort of loop; wlbumen equable or ruminated, rumination in tew species forms a
shallow ingrowth around the distal part of the radicle; embrye straight or slightly curved in its own
plane; surface of cotyledons usually oriented parallel to the median radial plane of the fruit, rorely at

right angle fo it.

The genus Diospyros L is represented by ra 800 species [Wallnoker, 2001), of whith ca 300
species occur in Asio and the Pocific area, 98 species in Maodagascar and the Comore Iskands,
P4 species in African mainiond, ca 100 species in America and 15 species in Australia, The genus is
rather peorly represented in Europe. In India, the genus Diospyros L. is represented by about &4
taxa (species and varieties). The Indian toxa belonging to Diospyros L. may be classilied into following

sechons.
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1a,

1k,

2a,
2b.
Ju.
3b.
dg,

7a.
7b.

fa.

?b.

=]

g

&

KEY¥ TO THE SECTIONS

Calyx ond corolla usually 3-lobed. Calyx-lohes valvate, Ovary 3-carpellary, 1 to 6-celled; septa betwasn
the cells incomplete if more than J-celled; cells 1 to Z-ovuled.

sect. Maba [J. R. & G, Forst] Singh comb. stat. nov.

(spp. 2, 10, 21, 22, 23, 36, 41, 42, 44, 57)

Calyx and corolle 4 or more-lobed. Calyx-lobes valvate, imbricate or contorted. Ovary 4 or mare

carpellary, 4 to mony-celled; septa complete between the cells; cells 1-ovuled 2
Calyx-lobes imbricate or contorted in both sexes or atfeast in females. 3
Calyx-lobes valvate in both sexes. 10
Calyx-lobes valvate in males, contorted or imbricate in females. 4
Calyx-lohes imbricate or contorted in both sexes. 5
Fruiting-calyx enlarged, upto as long as fruit, 1.8-4 cm across; lobes ovate or ovate-lanceolote, folioceous,
erect, spreading or reflexed. sect. fofus Gokh.

(spp. 24, 35, 40, 47)
Fruiting-calyx much shorter than fruit, 8-7 mm acrass; lobes fineor, reflexed.  sect. Confertiflore Bakh.

isp. 16)
Celyx-lobes contorted in both sexes. )
Calyx-lohes imbricate in both sexes. 7
Trunk and bronches armed with spines. Stomens 14, Staminodes 7-12. Ovary 8-colled.

sect. Acanthebenus Bokh.

(spp. 13, 14, 15}

Truncus et rami inermes. Stamino 24-36. Staminodio 4 vel absentia. Ovarium 4- vel &-cellulore. Trunk and
bronches unarmed. Stamens 24-34. Staminodes 4 or chsent. Ovary 4 or &-celled.

sect, Assimilis Singh secr. nov.

Type : D assimilis Bedd. ispp. 4, 58}
Fruiting-calyx Fat, disciform, not enclosing the fruit. 8
Fruiting-calyx cup or bowl-shaped, enclosing lower part of fruir, sect. Ebenus Bokh.
{spp. 19, 28, 44)
Staminodes absent. sech Brachycylix Bakh,
{spp. 9, 59)
Siominedes upio 10. 9
Fruit 5-10 cm in diameter, Ovary 8-celled. sect. Ebenaster Bokh.
(spp. 18, 65)
Fruits upta 3 em in diameter. Ovary 4, 6 or 10-celled, not 8-cellad, sect. Stelechanthe Bakh,
lewpms 13 A& £1 2m
SRR 1o &5, 51, &)
Corolla urceolate or campanulate. 1
Coralla tubular er hypocrateriform. 15
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24
11a. Calyces fructyum in parem inferam cupulati. Cvorivm 8-cellulare, rare #-cellutare. Fruiting-calyx cup or bowl-
shaped, encircling lower part of fruit. Ovary 8-celled, rarely é-celled. sect. Sylvatica Singh sect. nov.
Type : D sylvotica Roxb. (spp. 26, 31, &1)
11k, Fruiting-caly= flaf, not encircling the fruit. Cvory 4, 6, 8 or 10-celled. 12
120. Stamens sected on torus, Ovary 4 or 6-celled. sect. Eucarpon Bakh.
lsp. 54
12b. Stomens inserted at the base of corolla-rube. Ovory 4, 8 or 10-cefled. 13
13a. Alburmen ruminoturm Colyx eandem plantam 4-, 5- vel &-lobatus. Ovanium 8-cellulare  Albumen ruminate.
Calyx 4, 5 or &lobed on same plant. Ovary 8 celled. sect. Condofleono Singh sect. nov.
Type : D. condoffeana wight {spp. 11, 20]
13b. Albumen equable. Calyx siricily 4-lobed. Ovary 4, § or 10-celled. 14
14a. Maole cymes 5 to 15-Hlowersd. Female cymaes 3-flowered. Staminedes 4. Cvary 4-celled. Frumt uplo 2 em
in diometer. sect. Kurzella Bakh.
(sp. 33
14b. Cymas marivm 3 floratae. Flores feminei solitari, oxillares. Staminodic 8 vel absentia. Cvorium 8- vel 10-
celiulare. Fructus 3-7 <m in diom. Male cymes 3-flowered, Female flowers solitory, axillary. Staminodss B
or absent, naver 4. Ovary 8 or 10-celled. Fruit 3-7 cm in diometer. sect. Kaki Singh sect. nov,
Type : D. kaki Thunb. ex LF {spp. 30, 32)
15a. Corolla g!nbmus hothsides. 14
15b. Corolla pubescent or hairy on one or bothsides, completely or partially. 18
160, Stamens inserted an corolla-tube. Ovary B-celled. Calyx-mouth truncate; teeth small. sect. Ebenopsis Bakh.
(sp. 63}
16b. Stomens seated on torus. Ovary 4-celled. Calyx divided about half way down or more, 17
170, Cokees buchum cupulali; lobi foliccel, mullum omplificati, lobi fruchs ocequantes vel longiores, erech,
FTU'.TI:I 'ULLUerli rl'Ul"l'lE I}"'H CUP ﬁnﬂpﬂﬂ |D=:|E'5 FDLIDEBDU:‘-, mULI'l ‘.‘.'-"lufuﬂdl [*1} !ﬂ‘_l.g i3h I'I_lulll o T ii._.F_lgl_jr_|| BIreCT
concealing ke frui, sect. Barberi Singh sect. nov,
Type - D. borberi Romas. isp. &)
17b. Calyx fructi planus, disciformis: lobi foliocei, potulus vel reflexus, parus quam frucius, fructus non
absconditus. Fruiting-calyx flat, disciform; lobes foliaceous, spreading or refexed, nat enclosing the fruit,
smaller than Fruit. sect, Trichophyfla Singh sec). now,
Type : D trichophyilo Alston {spp. 7, 62}
18a. Calyx hairy outside, globrous within, 17
18b. Calyx hairy bothsides. 21
19a. Stamens inserted at the basa of coralla-hube. 20
19h. Staming in fores insidentia. Stemens seated on forus. sect. Cremenata Singh sect nov.
Type : D crumenato Thw. [spp. 17, 4%, 50)
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20a.

20b.
2o,
21hb.

2én.

22k
230,

23h.
2dn.

24b.

254,

25h.

264,

26k,

Calyces fructvum in inferom cupulati. Albumsn ruminatum. Fruiting-colyx cup or bowl-shaped, enclosing

lower port of fruir, Albumen ruminate. sect. Insignis Singh sect. nov.
Type : D insigris Thw. {sp. 29
Fruiting-calyx flat, disciform, not enclosing the fruit. Albumen equable. sect. Basithrix Bakh.
ispp. 3, 25, &4)

Stamans seoted on horus. 22

Stamens inserted of the base of corolla-tube. 25
Calyx and corolia 4-lobed. sect. Companulata Bakh.
(spp. 1, 38, 39, 52, 54

Calyx and corslla 5 or &lobed. 21
Fruiting-calyx cup or bowkshoped, enclosing lower part of fruit sact. Phychocylix Bokh.
{spp. 8, 48}

Fruiting-calyx fat, disciform, not enclosing the Fruit, 24

Stamine 20, anthera glabra. Flores feminei solitari. Staminodia 5. Ovarium 4-cellulare, Fructus od 3 ¢m
in diam. Stamens 20; anthers glabrous, Female flowers solitary. Staminodes 5. Owvary 4-celled. Fruit upio

3 em in diameler, sect. Pyrrhocarpoides Singh sech nov.
Type : £ pyrhocorpoides Ramesh & Franceschi fsp. 533
Stemens 1é; anthers pubescent. Female Howers in fascicles. Stominodes 10-12. Ovary 10 to 12-celled.
Fruit 6-7.5 ¢m in diometer. sect. Liophyfla Bokh.

{sp. 55)

lnLnd Cawnee £ 0 Cwmes 10relled Adbogmess rominses P N B O R A

[ inls OIS 0, Srrdly LRI, SODRATRRTE TWTTR TR, wital, AT S0P ~SINEN BRCT. Noy
Type : D. hirsuha L {sp. 77}
Colyx ond corolla 4-lohed. Stamens 10-22. Ovory & to B-celled. Afbumen equable, 26

Marivm et feminei infloroscentia et calyces ater pubescentia. Fruetus od 6-7 ¢m it diom. Calyres fructuum
ad 4-6 cm in diam.; lobi foliacsi, amplificati, evatus, basis subcordatus. Male and femole inflorascances
and calyx distinctly black pubescent or hairy. Fryit -7 cm in diometer. Fruiting-calyx 4-6 em in dicmester:
lshes ovate, subcordate at base, enlarged, foliocecus. sact. Atrata Singh sect. nov.
Type : D. aota {Thw.| Alston (sp. 5}
Mals and female inflorescences if pubescent or hairy, not black. Fruit upte 3.5 cm in diameter. Fruiting-
colyx upto 3 cm in diameter; lobes oblong-lanceclate, neither subcerdate ot base nor much enlarged.
sect. Mesindica Bakh.
{spp. 34, 37, 43, 64)
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In the present infro-generic clossification attempts hove been made to nccommeodate Indian taxe
under the sections proposed by Bakhuizen {1936-1955), as far os possible, with necessary emendments

in_circumscription of sections bosed on  constant diognostic chorocters. However, yse of conslont

diagnostic characters has resulted in wide sagregation of certain taxa from one section to ancther and

creation of several new sections te occommodate Indion elements for more notural ond practicol

classificotion. In the presenr work, the subgenus Maha I:J. R & . fForst.] Bakh. has been reduced to the

[N I YL S T I e | SEDING i . SR T U oy PR,
TUNR W STV Uniles g Hﬂ' s Hfuﬁp}'fu} [ '2-' P |H fn "'lb’w e Flt—'-:“:"l- Ht:l".'“"q.- LU“L'-'-:I-“ "| A LR LI U
{white, 1780, l‘?ESL . moniono Roxb. Erom sect. Acanthebenus Bakh. has been transferrad to the sect
totus Bakh. Similarly, D. peregrina [Goenin.) Gurke has also been brought under the sect. Lofus Bakh.
[ cmmt b o o Bl o o oy L L | S P IR [ SVPRUY I I T « g
I DR LCFTDNTRAL DLIRTT . T IVWEYETD, o5 KOED INJnNd, X '|- I, s osEn o TS FOm e 80T, LONFS oK.
and placed under new . Kaki Singh |type species D. koki Thunb. ex L. &} along with an indian
endemic and closely u[hed' taxon D. kika Debb. & Biswas. Bakhuizen {1936-1955) considered D.
UL SR e I . Y NPLUNL N UL 0 | I S o WU [ T S PR R . O [ TR T S U1 [
V”Hf”lf-ﬂ'lu L. GN LA, eEnirsnaniety Yy Lol. A W2, LA LU ) ris 5. LOTUs oden. i'l'q.-lwﬂ"'b'l l [ 1L IJl = )

¢lassification the former taxon lalls close to the seci. Basithrix Bakh. and latter has been accommodated

under the new sect. Candolleana Singh {ype species D. candoffeana Wight]. Similarly, D. paniculota

[N MU T N [ PR I | IL JEETY R Fu 1. | L. . R
£, Ty Ue DEIel piagued JURaer ine aect, LLI!.'-'HI.JE- D(.'IR[ TUINEr W DI ACcEfUig ORI, LT Y

whaot proposed by Bakhuizen. D. atrota [Thw.) Alston, which is considered as a forma of D. malabarica
iDesr.} Kostel. and ploced under the sect. Glutinosa Bakh. by Bakhuizen [1936-1955), hos been

L L i __________ . !
Il l}"pE :iFJBLIEh A LHFRT 1

2
4
4
i

Again, controry to Bakhuizen’s {1936-1955} concept for accommodating the taxo D. pifosiuscula
G. Don and D. pruriens Dalz. in the sect. Bosithrix Bokh. hos been found unsatistactory. As such, the
latter species has been placed under the sect. Stelechantha Bakh. and former taxen under new sect.
Crumenota Singh [type species D. crumenata Thw.). For thosa specias which could not be accommodated
in existing system, new sections have been created o moke the classification netural, simple and
precticable, based on brood constent characters. As such, apparently aliied species look widely placed
ond vice versa. The infra-generic classification in Diospyros L. has heen a very stupendous task due to
high degree of variability within the individuals of a species. As such, either we have to opt such a
broadly circumseribed classificotion or have to go further down dividing sections into series, subseries etc,
ultimately ending into individual species or individual specimens due to high degree of variability at
differant levels,

BOTAMICAL SURVEY OF IMDIA
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1h.
2.
2b.
Ja

3hb.

4a,

4b.

5n,
Sh.

6b.

Fo
7b.
8a.

8k,

10b.

Ma.
11k

ARTIFICIAL KEY TO THE SPECIES

Calyx and corofla 2-lobed. 2
Calyx and corolla 4 o 5 or more-lobed. 16
Corolla urceolate, globrous bothsides. 3

Corolla  lbulor or sabver-shoped, hoiry on one or both sides, completsly or partially.5
Petioles canaliculate above. Mala flowers in 10 to 25-Howered, axillary cymose fascicles. Stamens 8-18.
Ovary J-called and cells 2-ovvled or 6-celled and cells 1-owuled due to incomplete paititions,

22. D flosciculoso
Petioles flat chove, terste or 4-gonous, not cangliculate. Male fowers in 3 1o S-flowered,
oxillary clusters or in 7 to 15flowered, lox, dichosial cymes Stamens 12:22. Overy & or &

celled, partitions complete and cells T-ovuled. 4
Peficles 4-gonous. Male flowers in 3 to 5-Howered, axillary clusters. Stamens 12-14. Staminodes 6.
Fruits eylindric-oblong, less than 1 em in dicmeter. 57. D sahayadryensis
Peticles terete or Hot above. Male flowers in 7 1o 15-flowerad, axillary, dichasial cymes. Stamens 13-22.
Staminodes 4. Fruits globase, upte 2 cm in diomater. 1. D. sylvalica
Calyx hairy or pubescent bothsides. &
Calyx bairy or pubescent outside, glabrous within. 7

leaves $-16 x 4-6 cm, oblong-ovaie, subcordate at base. Stamens 8-% or carely 12, some connate by
filaments ond rest free; anthers opiculale due to produced  connecrives. Ovary glabrous, 8-celled: cells
1-ovuled. Fruits 3-4 x 1.5 ¢m, much longer thon broad, elliptic-oblong, 3 to 4-seeded.

2. D. endamanico
leaves 2-7.5 x 1-3 cm, elliptic-lanceclate, cuneate ot basa. Stamens %-12, free, not united by fitaments;
anthers obtusely narrewed of opex, not apiculate. Ovary hairy, 1 to  3-called; cells Z-ovuled, Fruits

almest globose, 57 mm in diam., 1 to 3-seeded. A2. D. neilgerrensis
Anthers glabrous throughout. Ovory hairy or glabrous. 8
Anthers hairy on solures, conneclives or at tip. Ovary hairy or globrous. 11

Ovary é-celled, somstimes 3 to S-cellad; cells 1-ovuled. Staminodes present, Male fowers in more than

wmior o clugkare 0
ymes or CIUETI. .

Ovary 3-celled; cells 2-ovuled. Staminodes absent. Male flowers in 1 to 3-flowered, axillary cymes. The

3-”Qurereull auillae. =
newarea axiiary <

roots contain crusgallin chemical, 23. D ferrea
Ovory 3 to S-celled. Staminodes 12-20. Bracks severol, lineor-lanceolate, 9-12 mm fong. Fruiting-calyx fat,
not clasping the fruit. Roots have no erusgallin chamical. 41. D multibracteato
Ovary é-celled. Stominades upto &. Bracts few, ovate-oblong or linear to ovate-lanceslate, 3-6 mm long
Fruifing-calyx cup-shaped, clasping lower part of fryit, 10

Maole-cymes axillary, 9 to 12-Howersd. Stamens 6-12. Femals flowers in B to 25-Fowered
racemes from old woed. Staminodes 3. Ovary hairy. 10. D. cocharensis
Male flowers in oxillary, 3 to 5-flowersd clusters. Stamens 12-14. Female Jowers axillary, soltary
Stominodes &. Owary glabrous. 57. D. sohayo d-"yﬂns:s
Stamens seated on the torus. Ovary hairy. 12

________ 1| 3
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ZH

70 Male dawers in © to 1 2-Flowerad, ax[’”nr}f rymeas. Femole Hawees in B ?A-flawered racemes on old
wond! racemes sr:.|ir|:1r}.- or fascicled. Cﬂ|}.-x divided vpta midedle in both sexes; lohes 3,
digtinet. 10. D, cachorensis

12b. Male Howers in 3 to 7-flewered, axillary cymes. Female flowers axllary, salitory or 1 to 3-together on

1éa,
16b.
17a.
174,
1 8a.
18b.
1Pa.
19h.

20

20b.

2la,

young branches. Calyx almost truncate; teeth 3 4, indistinct. 44. D oecarpa

Albwnen equable. 14

Male flawers in 3 to 4-flawered, oxillary cymes. Pistillade rudimentary or absent. Ovary glabrous. Albumen
rununate. 36. D marmorata
Calyx almost truncate; teeth 3 or 4, small. Stamens 9-14. 44, D. oocarpa
Lalyx divided upto middle or below; iobes 1, well developed, Stamens 2-172. 13
leaves subsessile, lonyg coydote-acuminate ot apex; petiolss ¢ca 2 mm long, terete. Stamens 510

21. D elegans
leaves long-peticled, shorly wecuminate ot apex; petioles 2-3 ¢m long, cancliculate above. Stomens 12,
ravely 89, 10. D. cacharensis
Calyx-lobes imbricate or contorted. 17
Calya-lobes volvate. 43
Coroll urceolate, campanulate or bell-shaped. 8
Corolle tubular or hypocrateriform. 33
Corolla completely glabrous bethsides; [obes ciliate ar nat. 19
Corolla hairy er pubescent on one or bothsides, compleiely or pontially; lobes cifiate or nor. 24
Stermens 24-84. Staminodes 5. somehimes upte 12 or obsent: in lafter case, vy ti-celled. 20
Stamens upte 20 Staminodes usunlly 8-17, rarely 4 or totally obsent; in lofter hwe cases, ovary 4-celled
or 8-cellad. 21
Calyx-lobes contorted. Anthers glabrous. Cwvary é-cellad. Staminodas absent. Fruits upto 2 em in diamatar.
Fruiting-calyx-lobes not foliacecus, reflexed, margins out-ralled. 4. D ossimilis
Calyx-lobes valvate or imbricate. Anthers hairy, Ovory §-celled. Staminedes wsually 5 or rarely upto 12,
Fruits 4-4 cm in diometer. Fruiting-calyx-lobes folisceous, erect or spreading, clasping bass of fruit,
margins fat. 47. D petegring
Stamens seoled on the torus. Pedicels of female Fowers 1.5-2.5 cm long. Staminodes cbsent. Ovary
4-celled. 24. . foliclosa
Stamens inserted on corolla-tube, epipetalous, Pedicels of female flowars upta B mm long. Stouminodss 4-
12, Cwvary 4 or 8-called. 22
Ovary 4-celled. Stamens 10-12, rarely 16-20; anthers obhuse. 16. D courtallumensis
Cvary B-celled. Stamens 14, anthers opiculate or obfuse. 23
Calyx glabrous bothsides or hary or pubescent one side only; lobes imbricate or volvate, Anthers glabrous
or hairy, apiculate, 25
Calyx pubescent or hairy bothsides; lohes contorted. Anthers glabrous, obtuse or apiculate. 24
leaves ovol-oblong or lanceslate-oblang, with rounded or cuneate hase. Ferils anthers ond staminodes
opicvlate. Stominodes 4. Fruiting-calyx-lobes woodly ovate, marging fot, not reflexed. Mesacolpium
distance in pollens ca 20 pm. 40. D.  montana
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24b. Lsaves ovate-lanceolate, with reunded or subcordate base. Ferile unthers and staminodes obhuse of apex

: [ T N [ [ e 11 | " .
ar Slighi[}f narrewed bub ot u[_u:_uluu::. Starmaneges 8-12. FrL.IITII'Ig'Cﬂi}fX'IUDEi rather narrow, retlezed,

r..mﬁ%mmﬁmmﬁmﬂ—ﬁm_—]ﬁw

25a. Male flowers in 1 1 I-fowered, oxillary cymes. Anthers hairy. Fruits upta 2.5 ¢m in diameter,

35 0 fotus
25b. Male flowsrs in axillary, many-flowsred, rocemose panicles. Anthars glabrovs. Fruits ca 5 ¢m
in diameter. 65. D variegate

26u. Calyx and corolla 5-lobed. Stamens 10-12. Stominodes 5. Chvary 10-ceffed. Fruit a truncate cone.
60. D. sulcaro

26b. Catyx and corclla 4 or 5lebed; when 5-lobed, the stamens always more than 12 and ovary less than
10-celled. Stamens usually mors than 12; if 12 or less, the leaves distichous and stominedes absent
Stamincdes usuul!y more than 5 or absent; if 5 or less, ovary upto B-celled. Ovary 4, 6 or S-celled. Fruits

glohose, ovoid, cbleng or cylindric. 27
270, Plonts armed with spines. Calyx-lobes contarted. Fertile anthers apiculate or ohtuse, g|u|::|rcl..|s. Staminedes
present, 7-12. Owvary glabrous, 8 called. g
27b. Plants wnarmed. Calyx-lobes imbricote. Fertile anthers apiculete or obtuse, glabrous or hairy. Staminodes
present or absent. Ovary 4 to 8-celled. an
28a. Fruits 2-3 em in diameter. Fruiting-colyx-lobes up to 1 cm long, reflexed, margins ofian out-rollad, Male
Howers in 3-Howered axillary eymes. Anthers obhuse. 15. D cordifolic
28b. Fruits up to 1 em in diameter. Fruiting-calyx-lobes less than 1 ¢m long, spreading horizontally, margins
not reflexed. Male Howers in 4 to 10-flowered, axillary, cymose clusters. g
2%a, Fruits 7-10 mm in diameter. Fruiting-calyx Fat, disciform, with spreading lobes not touching or anclosing
the fruit. 13. D chforaxy-'an Y. :Hnr‘axy.l'nn

29b. Fruits 5-7 mm in diameter. Fruiting-calyx cup-shaped, with erect lobes enclosing lower part of fruit
14. D chloroxylen vor. cupulose

0. Stamens 24-64. Fruits 4-6 cm in diomater. 47. D. peregrina
30b. Stomans up o 20. Fruits up o 3 ¢m in dicmeter, kR
3a. Fertile anthers obtuse, glabrous Staminedes 4, rarely 1-7. Ovary 4 to é-celled. A5 D ewvelifalia
3b. Fertile anihers apiculate, glabrous or hairy. Staminodes 810 or totally ahsent. Cvary 4 to d-celled.
3z
32a. Female flowers in rocemsose ponices on old wend Staminodes 8-10. Freits 1.5:-1.8 em in diam., oveid-
alobess. Fruiting-caly» flat; lobes reflexed. Fertile anthers hairy, 12 0. couvliflom
3%b. Femgle Heowers axillory, solitary. Staminades abeont. Fruits 4-8 mm in diam., eylindric or gbl{,ng_ feuifing-
calyx flat; lobes spreading. Fartile onthers glabrous. ® D Buxifolia
33a. Cﬂ'}-’x and coralla 5-lobed. 34
33b. Calyx and corolla 4-lobed. 6
345, Siamens 10-12. Stominodes 5. Ovary 10-celled. Fruiting-calyx flat, not enclesing the fruit.

60. L sulcola
34b. Stumens 15-20. Staminodss more than 5 or totally absent. Ovary 4 or 6-cefled. Fruiting-calyx cup-shaped,

enclosing lower part of fruit, 35
350. Ovary &-celled. Staminedes 11. Stamens 16, inserted at the base of corolla-tubs, epipetalous; anthers
hairy. 28. D. haoleana

BOTARICAL SURVEY OF IMOLA
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35h. Owvary 4-celled. Stamincdes obsent. Stamens 15 or 20, sested on the tarus or at the base of the corells-

hvbe; anthers glabrous. 44, D. ponicvlefa
36b. Leal-base rounded, oblyse o cunsola. Staminedes 4 or more or even absénl. 38

37a. Calyx-lobes imbricate in bud in both sexes, distincly nerved parficularly in female plants. Pedicels of
femate flowers B-12 mm long. Seeds oblong. Corolla pubescent within in female plants, globrous in males,
hairy outside in both sexes, Medullary rays 2 or 3 eells in tangential width, 5. D. pruriens
37b  Calyx-lobes contorted in bud in both sexes, not nerved. Pedicels of famale flowers upto 4 mm long. Seads
pear-shoped. Coralla glabrous within, howry oubside in both sexes.  Medullary roys one cell in tangential

width. 58 D soldanhoe
6o Male cymes 3 to 4-flowered, borne directly in the axils of leaves. Stamens inserted ot the base of corolla-
be, epipetalous, Ovary 6 or S-cellad. Fruits up to 3 ¢m in diamater. 39

38h. ttale cymes 1 o 3-Hlowered, borne subspicately or racemosely on a common axillory peduncle. Stamens
seated on the torus and/or at base of corolla-tube. Ovary d-celled ond fruits up te 2.5 em in diom. or

8-celled and fruits 5-10 am in diameter. 41
3%a. Anthers hairy. Cvary &-celled, hoiry. 28. D. holeono
3%h. Anthers globrous. Ovory & or 3-celled, glabrous, 40
400, Calyx pubsscent outsides, glabrous within; lobes contorred. Staminodes absent. Overy 4-celled. Fruiting-
calyx flat, not enclosing Fruit. 4. 0. assimilis
40h. Calyx glabrous bothsides or hairy within in lower holf; lobes imbricate, Stamincdes 8-16. Cvary 8-csllad.
Fruiting-calyx eup-shaped, enclosing lower part of fruit. 1¢. D. ebenum
dla Meole eymes J-Hawered, orranged in rocemes an upks 17 5 om leng peduncles. Stamans 24-48; anthers
apiculate. C}var}f 3-celled, hairy. Fruits 5-10 cm in diameter. 18. D, discolar
A1k, Male cymes 1 to 2-flowered, arranged rocemesely or subspicately on wp to 5 cm long paduncles. Stamans
1314 ﬂr-"'Hers ocyte, aol ﬂpicu!ﬂ?e Creary Ai-ce!!ed Fruils up to 2.5 cm in diamster 42
42a. Caolyxlobes distinctly nerved. Corolla-lobes imbricate in males, conterted in fermales. Maly infloresconce 1

or 2-flowered, flowers borne racemesely on @ comman axillary, 3-5 em long peduncle.  Stamens 13-14,
seated on torus. Ovary hairy. Fruiting calyx more than 1.5 cm in diameter. Medullary reys with 2 or 3
cell in tongential width. 51. D. pruriens
A2b. Calyx-lubes ol veined, Corolla-lobes cuntorted in buth sexes. Mole flowers in 1 to 3-Howered cymose
closters orranged subspicotely on @ common oxillary, 5-7 mm long peduncle. Stomens 16 or rarely 14,
in two rows, one row seated on torus and other one an corolla-bose. Ovary glabrous. Fruiting-calyx

8-10 mm in diameter. Medullary rays one cell in tangential width. 59. D. stricta
43a. Corolla urceolate or somewhat hubular-urceclate or campanulate. 44
43h. Corolla clearky nbular, solver-shaped or hypocroteriform. &2
44a. Coroila glabrous bothsides. 45
44h, Corolla hairy or pubescent bathsides or ane side, complstely or parfially. 52
450, Colyx pubescent or haoiry on one side, sithar oubside or within, Ovary globrous, except ot apex ar hase,
44
45b. Calyx either glabrous or pubescent ko hairy bothsides. Ovary hairy or glabrous. 50
4éa. Stomens seated on torus. Stominodes 4 or absent; if 4, the ovary J-celled or & to B-celled, never 4-cellad.
47

GOTAMICAL IURYEY OF IMDCAA
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44k Stamens inserted un corolla-tube, epipem]ous. Staminodes 4-12, i 4, the ovary 4-celled, othorwise 8-

47h,

celled. 48

iy, cymose fascicles. Stamens & 18,
COvary usually 3-celled and cells 2-ovuled; sometimes ovary 6-celled and cells 1-ovuled due to incomplete
pottitions. Amb of pollens almest triangular. 22. D. fasciculesa
Petioles flat above, not candliculote. Male flowers in 7 to 15-Powered, lax, dichasial cymes. Stamens
18-20, rarely 13-22. Ovary & or B-celled, porfitions complete and cells 1-ovuled. Amb of pollens

48a,

48h.
49q,

495,

50,
50k

51n.

23u.
53k,
Sda.
Sdh.
Sha.
S8k,

Sén,

subcircular. 81. D sybatico
Orvary A-called. Staminodes 4. Fruifing-caf}-’x &-F mm ocross, Hu:.'llr disciform, with 5preqding or reflexed
lobes, not enclosing the fruit. Stamens wsually 1012, somefimeas 14-20; anthers obtuse, glabraus.

14. D. couvrigllumensis
Ovary 8-celled. Staminodes 5-12. Fruiting-calyx 1-6 em oeross. Stamens 16-64; anthers apiculale, hairy,

A%
Froits 1.4-2.5 cm in diamstar. Frui’ring-mb’x Hul, 1-1.8 ¢m aerass: lobes fc}|ia<:Eﬂus, not clasping the fruit.
Male cymes 3-flowersd. Male calyx pubescent within, glabrous outside. Stamens 14 35. U fotus

Fruits ond fruiting-calyx 4-6 em in diam.; lobes of latter foliaceous, clusping lower part of fruit. Male
cymes 2 to 7-flowsred. Male calyx pubescent outside, glabreus within. Stamens 24-44.

47 D. peregrina
Fermale calyx-lobes imbricake Chary 4A-relled, heairy. Staminodes absent. Stomens sacted an torue

24, D folialosa
Femalg zalyx-lobes contorted or imbricate. Cvary 8-celled, hairy ar glabrous. Staminedes 4 or 8. Stamens
inserted at the base of corolla-tube, epipetalous, 51
Plants often armed with spines. Calys-lobes contorred in female flowers, valvate in males. Staminodas

A 1:4_l1¢ __.J_ S T O Y I - | Ry i e A

S0 TRIIE QIIHTSFS QIaRiauld, Widwin rings maisnindT. AU, LY meniand
Planis unarmed. Cul)rpq-lube:, inbricate in female fowers, valvate in males. Stominodes B Fertile anthers
hmr}r, Growth rings demarcated b}r dark-coloured latewood fibres. 35 1. lots

. Calyx ond corolle  5-lobed. Stominodes 5. Ovary 4 or 10-celled, hairy throughout. 53
. Calyx and corolla 4-lobed; somatimes calyx 5 or é-lobed, but coralio 4-iobed. Qvary 4 or 8-celled, hairy

or glabroys; sometimes ovary 10-celled but glabrous. Staminodes more than §; iF 5 or less. the ovary
glabrous throughout or hairy at opex or base only. 54
Leaves hairy beneath. Calyx divided up te middle. Ovary 4-celled. Wood diffuse porous.

11, I candelleano
Leaves globroys bothsides, Calyx deeply divided bolow the middle, Cvory 10-celled. Wood with numercus

pores in rodial fines. 0. N suicoto
Anthers globrous, Fruiting-calyx flat or Eup-shﬂped. 55
Anthers hairy, Freiting-calyx flat or cup-shaped. 58
Stamens 12:-16. Owary 4 or B-celled, globrous or hairy at apex enly. Albumen squabile. 56
Starmens mere than 16 Owvory 4 to b-celled, hairy Ihrcughum and albumen equable; it B-celled and
g'n’nmus, the albumen ruminote. ¥
Male cymes 5 to 15-flowered. Owvary d-called. Calyx-lubes not nerved in both sexes. Fruiting caly= flat, not
enclesing the fruit; folies Foliocosus. 33 5 hursii
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56b. Male cymes 3-Howered. Ovary B-celled. Calyx-lebes distinctly nerved. Fruiting-calyx cup-shoped, enclosing
lovrer part of fruit: labes aot faliaceous. 31. D kﬂnfﬂ'aﬁ
370 Stamens seated on torus. Owary hairy, 4 to é-celled. Albumen equoble. Medullary rays 2 or 3 cells in
tangential width. 54. D. rgcemoso
537k Stemens inserted on corolla-tube, epipetalous. Ovary glabrous, B-celled. Albumen ruminate. Medullary rays
1 eell in fangential width. 20. D. ehretivides
SBo. Stomens inserked on carollu-tube, epipetaleus Ovory glabrous excepr of base sometimes Fruiting-calyx flat
or cup-shaped; lobes foliaceous or not, geute or subacuminate. 59
58b. Stamens seated on torus. Ovary hairy. Fruiting-calyx cup-shoped, eaclosing lower part of fruit; lobas
folioceous, long-acuminate, 26. D. glanduvlaso
5%a. Staminodes 5, rarely up to 12, Ovary 8-celled, glabrous or with @ bosal ring of hairs, Fruiting-calyx flat;
lobes falisceous, acute or ohiuse, become erect ond clasping lower part of fruit. Male eymes 3 to 7-
Howered. Starmens 24-64, ysually 40. 47. D. peregrina
5%b. Stominedes B. Ovory B to 10-celled, glabrous. Fruiting-calyx enclosing lower part of kit or nat; in former
cose, the calyx is cup-shaped, but not os in D, peregring. Maole cymes 3-flowered. Stamens 16-24. 60
40a. Calyx-lobes polmately 5 to 7-nerved, nerves converging towards apex. Fruits yp to 2.5 cm in digmeter,
Fruiting-calyx cup-shaped, enclosing lower part of fruit. 3. D. kanjilali
&0b. Calyx-lobes not nerved. Fruits 3-7 em in diometer. Fruiting-calyx flat, not enclosing the fruit. &)
Ala. leaves 10:-15 x 310 cm; petiolss 0.52 em fong. Male ralyx pubescent suiside, globrous within,
Staminodes 8. Ovary B-celled. Fruiting-calyx 2.5-5 em in diom., flat, not enclosing fruit. 30, D kaki
&1b. leaves 2.5-2.5 x 1-2 cm; petioles 3-5 mm lony Male colyx tomentose bothsides. Femole plonts
nat known. 32. D kika
$2a. Corolla glebrous bethsides, 63
62b. Corclla pubescent or hairy bothsides or one side, completely or partially. &6
63a. Stomens seated on torus. Staminodes 4. Owary 4-celled, pubescent or hairy, &5
63k, Stamens inserted on corolla-tube, epipetalous. Staminodes 8-14. Ovary 6 or B-cellsd, globrous. 64
640, Stominodes 8-10. Ovary 8-celled. Calyx glabrous bothsides; mouth truncate, teeth small.  43. D. truacota
64b. Staminodes 16. Ovary é-celled. Colyx hoiry bothsides, divided half way down. 64. D. unduloto
650. Mole cymes 2 to 3-flowered. Male calyx-mouth almost truncate; teeth much smaller thon tube. Anthers
apiculate. Fruiting-calyx cup-shaped, much enlarged, completely enclasing the fruit or larger; tube distinet;
lobes kliaceous, erect or spreading. 4. D. barberi
45b. Male cymes 3 o S-flowered. Mole calyx divided holf weay down; lobes about as long as tube. Anthers
obtuse or acute, not apiculate. Fruiting-calyx flor, not enclosing fruit; lobes foliaceous, reflexed.
7. D. benghalensis
b6a. Calyx giobrous bothsides or hairy outside only, ciliate or net. 467
6%b. Calyx hairy or pubescent bothsides, ciliate or not. 81
670, Colyx hairy or pubescent oubside, globrous within; margins of lobes ciliate or nar, 48
47b. Colyx glabrous bothsides; margins of fobes cifiate. 62 0. trichophylla
68a. Stomens inserted on corclla-tube, epipetalous; anthers glabrous or hairy. CQvary hairy or
glabraus, 69
88b. Stomens seatad on lorus; onthers globrous or hairy. Ovary hairy. 76
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4%

ol

70k,
Zla.
71h.
7ia.
72b.
T3a.
73k,

7da.

74b.

75a.

75b.

FAa,

76h,

f7a

77k,

COwvary glabroys, 4-celled. Fertile anthers obluse, ocute or apiculate. 70
Cwary hairy or pubescent, particufarly when young, 4, 6 or 8-celted. Fertile anthers subacute, obtuse or
apiculate. 71

. Midrb of leaves flat above, not conolicuiote. Stamens 16-17; anthers obruse or acute. Fermale fiowers

axillary, solitary. Stominodss more thon 4 or  absent Fruits co 2.5 em in diometer. 25, D. ghotensis
Midrib of leaves canacliculate above, Stamens 12-14; anthers apiculate. Female flowers in 3-Howered,

uxillary cymes. Staminodes 4. Fruits upte 2 cm in diameter. 33. D kurzii
Cwvary 4-celled. Staminodes é or more. Fruiting-calyx flat, not clasping the fruit. Albumen equable. Stamens
4-7, sometimes 12 onthers subacute or chhyse. 3. D apiculato
Cvary 4, & or 8-celled. Staminodes 3-5. Fruiting-calyx flat ar cup-shaped. Albumen equable sr ruminate.
Stamens 9-20; anthers apiculote, 72
tala cymes 1 to I-llowered. Fruits with 4 depressed lines running down from apex. 64 D, virginiona
Male cymes or clusters 3 to 20-Aowered. Fruits without dapressed visible lines. 73
Cvary 4-celled. Male cymes 3 to 20-flowered. Anthers glabrous. 74

Ovary & or 8-celled. Male cymes 3 to 7-flowered, with anthers hairy, or the male cymes 3 to
20-Howered and anthers glabrous. 75

leaves 7-35 x 2.5-15 cm; petioles 5-20 mm long. Male flowers in 3 to 20-Howered, sessile, axillary
clusters. Stomens 14-20. Female flowers in 1 1o &-flowered, axillary, sessile clusters. Ovary pubescent
throughout Fruits 3-4 cm in diameter, Fruiting-calyx cup-shoped, enclosing lower port of fruit. Albumen
ruminate. Medullary rays 2-3 cells in tangential width. 29. D insignis
Lleaves 4.5-9 x 1.8:3.5 cm; pelioles up to 5 mm long. Male flowers in 5 to 15-Fowared, axillary,
dichasial, pedunculate cymes up to 1.5 cm long. Stamens 12-16. Femals Rowers in 3-flowered, pedunculate,
axillary cymes. Ovary hairy ot opex only. Fruits 1.5-1.8 em in diameter, Fruiting-calyx flat, nat enclosing
the fruit. Albumen equable. Medullary rays 1 cell in tangential width. 33. O hurzii
Colyx almest truncate at mouth; testh small. Male cymes axillary, 3 ko 7-flowered. Stamens 9-14; onthers
hairy ot fip. Staminodes 3. Fruits ovoid-oblong, ¢a 3.5 x 2.3 tm. Albumen equable, 44. D. ococarpa
Calyx divided holf way down; lobes about os long as tube. Male cymose clusters xillary, 3 to 20-

flowered. Stamens 14-20; anthers glabroys. Staminodes 4-5, Fruits 3-4 om in diameter. Albumen
ruminate. 29. D insignis
Male flowers in 3 to 4-flowered, axillary racemes or cymes aranged in racemose manner on a commen
peduncle. Ovary 4-celled. 77
Mals lowers in 1 to 12-lowered, axillary cymes. Ovary & or 8-called. 79

Mals fowers in 3 1o 4-flowersd, axillory rocemes; pedicels 1-2 mm long. Staminodes 5 or mere. Calyx
deeply divided upto base, no hubs; fobes glabrous bathsides, ciliate. Corolla hairy within,
62. D. wichophylia

Male flowers in axillary, racemose cymes; pedicels 7-10 mm long. Staminodes absent. Calyx campanulate,

e distingt; tube and lobes pubescent outside, globrous within. Corella glabrous within, 7B
Young branches Fu!vous-pubeacenf. leaves B-17.5 x 1.5-4.5 cm; peﬂcle:- 57 mm iang Fruit'rng-pedicﬂfs
510 mm long. 492. . pilosivscula var. pifosivscula
. Young branches Piiﬂsa with lang, fine, srsreading hairs. Lsaves 1.5-7 x 1.5-2 em; pehicles 2-5 mm iong,
Fruiting-pedicels 2-2.5 ¢m long. 50. . pilosivscula var. andamanensis
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14
7%a. Male cymes axillory, 1 1o 3-flowered. Stamens 14, Fruiting-calyx flat, not enclosing fruit.  Albumen
aquable. 4. [ virginiong
7%, Male cymes axillary, 3 to 7-flowered. Stamans 8-14. Fruiting-calyx Bat or cup-shaped. Albumen equable
o ruminare. a0
80u, Anthers co 1.5 nm |l:|r1g, ovate, hastute or cordute at buse, huiry at tip, g|ubrl:|u5 ar pubescenf uiung
connactives. Staminodes 3. Fruits 1-seeded. Fruiing-calyx cup-shaped, enclosing lower part of fruit.
Albumen equab'le. Endocolpiuvm of pollens le-longate. tMedullary rays ong cell in tangential width.
44. D. cocarpa
80b. Anthers co 3 mm long, linear, bass rounded, fofally glabrous. Staminedes 8-12. Fruits & to 8-seeded,
Fruiting-caly= flat, not enclasing fruit. Albumen rumincte. Endocelpium of pollens lu-longate. Medullary rays
2 or 3-cells in tangential width. 17. D. crumenocio
81c. Stamens seated on torus, Ovary 4 ro 12-called. 82
81b. Stamens inserted on corclla-tube, epipetalous. Owvary 4 to 12-celled. 100
82a. Calyx and covolla 4-lohed, 83
82h. Calyx and corolla 5 or é-lohad. o0
83a. Anthers hairy. Ovary 4 to 10-celled. 84
33b. Anthers glabrous. Cvary 4 to 10-celled. 87
Sda. Male flowers subsessile, in shortly pedunculate, axillary cymes. Stomens 12-15. Staminodes 4-5. Fruits 5-
& cm in diameter, Albumen equable. Corclla-lebes imbricate in males, contorted in females.

52. D pyrrhecorpa
84b, Male flowers pedicelled, in axillary cymes. Stamens 8-14, rarely 18. Staminodes more than 5. Fruits up
to 3 em in digmeter. Albumen ruminate. Corclla-iobes contorted in both sexes, 85
850, Young bronches globrous or thinly puberulous. Male cymes glabrate. Stamens 12, Calyx distinclly veined,

hoiry with middle-bxed hairs in both sexes. Female flowers pedicelled. Cvary &-celled, rarely 8-celled.
1. D affinis
g5h. Young branches farrugmnus- tomanfose. Maole cymas tomentose. Stamens &, 12, 14 o 18, Calyx ast
veined, hairy with basifixed hairs in both sexes. Female fowers subsessile. Ovory 4 to 5 or B-celled
Bé
Béo, Secondary veins and reficulotion distinctly impressed on the upper surface of leaves, giving @ wrinkled
shape. Staminodes &-9 or absent. Ovary 4 to 5-celled. Ectocolpium of pollens crustate.
3?2. D. melonoxylon var. tupry
8éb. Secondary veins ond reticulation raised or obscure on the upper surlace of leaves, no wrinkled shape.
Staminodes 8-10. Ovary 4 or 8-celled. Ectorelpium of pollens tenvimarginate,
38. D melanoxylon war. melenciylon
870, Stomens 814 Owory 4, 8 or 10-celled Albumen ruminate. A8
87b. Stumens 18-33. Ovary 4 or &-celled. Albumen eqguable. 54. D. racemosa
B8a. Young branches and leaves giahmua. hala cymes up o 3-flowersd or rl:lrefy 5 ta 7-Howared; padunc'es
upto 5 mm long. Ovary 8 or 10-celled. B?
88b. Young hranches tomantose, laeaves pubsascent to tomentose. Male cymes dichasial, more than 3-flowersd;
peduncles ca 1.5 ¢m long. Ovary 4 or 8-celled, 38. D. melanoxylon wur. melonoxylon
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49h.

O
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Female FHawers subsessibe; padicels. 1-2 mm |ang. Fruits 5-8 em in diameter, Fruiking _cq|p: 3-2.5 cm

across, 5-8 mm thick woody, Male colvy tomentoss bothsides, Stamens 12 anthors
L 2 m Mgk, waaody h sdes, afamens 12; anbhiers

ccube o obe
=} I Ul wMUae,
Female flowers pedicelled; pediccls 5-7 mm long. Fruils 3-5 em in dismeber. Fruifing-calyx cg 2.5 em
acress, neither tick, nor woody. Male calyx tementose outside, glabrous within. Stamens 8-14; anthers
apiculate. Medullry roys 2 or 3-cells in tangential width. 17. D. crumenaoio

. Female flowers in compound cymes, punicles, raceénes or fascicles of 2 or more flowers on eid wood or

i the axils of leaves. Anthers apiculate or uhiuse, globrous or hairy. 71

90b. Female flowers solitary, axillary or on old wood. Anthers apiculete or obtuse, glabrous or hairy. 94
?la. Male Fewers in fascides or in 1.5-2.5 em long racemes on rother old, leafless, woody branches or
sometimes in the axils of leaves. Stameans 16; anthers apiculote, hairy ot fip. Fruits 7.5 cm in diametar.
Albumen ruminate. 55 D. ramiflara
?1b. Male flowers in axillary cymes or clusters, Stamens 10-18; wnthers obtuse or apiculate. Fruits up to 5 ¢m
in diameter. Albumen equable. 97
%20, Femals flowers in compeund cymes on old wood. Starinodes 10. Fruits subglobose, 7-7.5 x 3-5 cm.
Anthers obtuse, globrous. 8. D. bourdillon
92b. Female flowers in fascicles of 2-5-flowers on old wood or in the oxils of lsavas, rarely solitary. Staminodes
4-6. Fruits upto 2.6 ¢m in diometer, Anthers opiculate, globrous or hairy. 93
930. Fruit o truncate cone, 0.8-0.7 x 2.3-2.6 om. Fruiting-calyx flat, not enclosing the fruit; margins of lobes
undulate. Stamens 10-12. No black heartwood. &0, D. sulcaig
?3b. Fruit ovoid or subglobose, 22 5 em in diameter. Fruiting-calyx foliaceous, plicate, auriculated at base,
¢lasping base of frui; margins of lobes strongly undulate. Stamens usually 15-18, semetimes 12-15 or
8-10. Heartwood block, with brewnish or reddish streaks. 48. 0. pilosanthera var. helferi
Pda. Albumen equable. Anthers glabrous or hairy, cbtuse, acute or apiculate. 55
?db. Albumen ruminate. Anthers glabrous ar hairy, obtuse, acute or apiulute, o8
5a. Skamens 20. Chary 4-celted. 53 0 pyrrhocarpnides
“5b. Stomens B-18. Cvary 8 or 10-celled. 94
76a. Peduncles of male cymes ca 1 em long. Stamens 12-15; anthers hairy af lip, apiculate o sometimes acute.
Staminodes 4-5. Fruits 5-6 em in diometer. 52. D. pyrrhocarpa
?6b. Peduncles of mala cymes co 5 mm long. Stamens 8-18; anthers apiculate, hairy or globrous. Staminodas
4-6. Fruits vp Yo 2.6 cm in diamater. o7
970. Male fowers pedicelled, in oxillary cymes; pedicels co 2 mm long. Stamens usually 15-18, somstimes 12-
15 or 810, Fruits oveid-subglobose, 2-2.5 em in diameter. Fruiting-calyx cup-shaped, plicate. auriculated
at base, enclosing lower part of Iuit; lobes strongly undulate, appearing curled. Heartwood block, with
brownish or reddish streaks. 48. D. pilosanthera vor. halferi
97b. Male Howers subsessile, in axillary clusters. Stomens 10-12. Fruit o truncate cone, upte 0.9 ¥ 2.4 om,
Fruiting-calyx flat, not enclesing fruit: lobes undulate-margined. No block heorwaed. 40, D. sulcato
?8a. Peduncles of male cymes ca 1.5 cm long. Stamens 8-18; anthers apiculate. Fruits 2-3 em in diometer.
Fruiting-calyx 2-2.5 cm ocross, semiwoody, not thickened. vle)
?8b. Peduncles of mals cymes ca 5 mm long. Stamens 12; anthers acute or ebtuse. Fruits 5-8 em in diamster

Fruiﬁnh-rnluu AR Fen LT T S e Ilﬂlur‘lr u.rnn.riu L4 oy -1 -
Fru grodmyx S-J4.5 omoacreis, 2-F mm Mg weDody, Sa. ordieyi
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P barrvas  with ]mpre;xed VEIMG nncl veinlets on the Upper 5|_|rFﬂf-r¢‘-.| nnnpnrlnn mer—'-rl Male CYrmes

3-Aorwerad. Stamens 1218 Slun‘linnr:]re; &9 or c:!jseni'. G\rn:rr}r 4 or S'CE“ECF, Ech:u:n!pmm cl-F pu”ens

crusterte. 39. D melanoxylon var. kpru
$9b.  Leaves withaut imprassed veins and veinlsts above, not wrinkled; vains and veinlets raised or chscura. Male
cymes dichosial, mere than 3-flowered. Stamens 8, 12 or 14 Stominedes 3-10. Ovary 4 or B-cclled.
Ectocolpivm of pollens tenvimarginate. 38. D. melanosylan var, melanaxylon
100a. tale and female inflorescences and calyx distincily black pubescent or hairy. Stamens 20 22 ar maore.
Fruits 5-7 em in diameter. 5. 0. oirata
100b. Male and temale inflorescences and calys globrous or pubescent re hairy bul not black. Samens vplo 20
Freiis 1.5 — 4.5 i in diometer. 10t
10ta. Calyx and cerolla 5-lobed. 102
(b Calyx and corolla 4-lebed. 105
1020, Petioles 3-12 mm long. Ovary 4-celled. Stamens 10; anthers globreus. 11. & candolleano
102b. Peticles 5-8 mm long. Ovory § to 10-celled. Stomens lass than 10; it 10 or more, the petioles upte 2.5
cm long. 103
| O4a. Leaves huir}r bothsides at least when young, Stamens 3-8. Albymen ruminats. 27. D, kirsuia
103b. Leaves glabrous bothsides or pubescent beneath and giabrovs above. Stamens 10-16. Albumen equable.
104
104a. leaves glabrous bothsides, tapering ot base. Male flowers in many-Howersd, oxillary, cymose clusters.
Stamens 10-12. Ovary 1celled. Fruit o huncate cone, co 0.9 x 2.6 em. 60. D. suvicaa
104b, leoves pole pubsscent beneath, reunded or subcordate at bose. Male flowers in 1 1o 3-flowersd, axillary
cymes. Stamens 16, Ovory B-celled. Fruits subglobote, 2.5-4.5 ¢cm in diometer. &4, D. virginiana
105a.Male cymes axillary, wsually 3-flowered, rarely up to 9-flowered. Stomens 10-16; anthers apiculate.
Staminodes 16, Ovary é-celled, glabrous. é4. D undviaia

1056 Mals cymes axillary, usvally 3 to 5-Flowered, rarely 1-Howered or many-flowered or arranged racemosely
on a common, axillary peduncle. Stamans 12-20; anthsrs opiculate, ocute or obtuse. Stominedes upto 10,

Cwvary 8-celled, hairy, 104
1064, Leaves pellucid-punctate. Male cymes depaupsrated, arranged in subracemose manner in the axils of
lecives. Stamens 12-16; anthers obtuse or acute. Albumen ruminate. 37. D. mortabanica

var. pellucido-punciata

106b. Leaves not pellucid-punctate. Male fowers in 1 lo many-flowerad, axillary cymes. Stamens 14-20; anthers
apiculate. Albumen equable. 107

1070 Mature  leaves glabrous bothsides, except somatimas midrib. Male cymes 1-flowered or more then
A-Hernweres . Steminodas B-10 Fr|_|jring-:nlyx r.up-shnlr:ad, en:ln:ing lrer nert of Fruit. 108

107h. Mature leaves pale pubescent beneoth, including midrib, glabrous abave. Maole cymes 1 to 3-flowesred.

Steminodss absent or less than 8 Fruiting-calyx Hat, not enclasing fruit, &, D. virginiana

10Ba. Male cymes 3 te S-flowared, rarely 1-flowered. Bracks hairy outside, glabrous within. Stamens 14-20.

Corolla-lsbes imbricote in femole planks, contoricd in males. Lebes of fruiting-coby erect, touthing and
ar of Lyl 24 D lonregefsl

enclasios the logeee o o
eniGsng Mo gwer ponm o it L5 F T L A = e e
108b. Male eymes mare thon 5-flowered. Bracts hairy bothsides. Stamans 16, Corclla-lobes contorted in both
sexer. Lobes of Fruifing c::|;rx spre-uding or reflesed. not h:ruv:hing the Fruit. 43. D nifagfrfcn
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ENUMERATION OF SPECIES
1 Diospyros offinis Thw. Enum. Pl. Zeyl. 179 1880; Hiern in Trans. Cambr. Philos. Soc.

12 : 169, 1873; Clarke in Hook, f. Fl. Brit. India 3 : 546. 1882; Kostermans, Rev. Handb. Fi. Ceylon
3 471981

Vernaculor names @ Kan.. Kunchiganamera; Mol lllacciviceo, Kattuthovara; Tam.: Semelpanachesi,
Chinnathuvarai,

Evergreen, dicecious and pelygameous, unarmed trees, upto 20 m high, with glabrous or thinly
puberulous branchlets and fissured-ridged mature bark paeling off in thick flakes. Leaves alternate,

"'.'l_"l [ [ YT FAY N
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io obluse of apex, thinly
corinceous, pellucid-punctate, glabrous on maturity, when youny with scatiered medifixed hairs; midrib
canaliculate above, prominent and raised beneath; lateral nerves 8-10 pairs, thin, not very prominent,
reficulating nerves thin, net very prominent; some of the leaves oblong or cblanceclate-oblong, kuncate
and retuse of opex and cuneate at base; petioles 3-10 mm fong, semiterste, canaliculate ahove,
reunded beneath, puberulous when young. Male flowers in 5 to 10-flowered, axillary, glubrate cymes.
Bracts co 1 cm long, green, piless, caducous. Calyx 3-4 mm long, campanulate-tubular, distinctly veined,
shortly 4-toothed, hairy bothsides with middle fixed hairs; Iobes ovate, ncute, valvaie. Cerofla co 8 mm
long, hy
Stemens 12, hypogynous, sealed on the torus, soma or all in pairs, filoments glabrous; anthers linear,
conneclives fulvous pilose below on the back and shorly produced of the apex. In polygamous hees the
bisexucl flowers lika males, but with smaller fruits than females. Female flowers solitary, exillary,
pedicelled. Calyx 6-8 mm long, hairy with middle fixed hairs bothsides, 4-lobed; lfobes abruptly
acuminate, valvate, Corolla 8-10 mm long, tubular, hairy outside, glabrous within, narmowed ot mouth;
lobes 4, ovate, mucronate, fulvous lomentose cutside, contorted. Staminodes 8. Ovary appressed hairy,
é-celled {rarely 8-celled), cells 1-ovuled; stvles 4. Fruits upto 2.5 em in diam., globose, apiculate, densely
appressed hairy when young, glabrous with age, 4-seeded. Fruiting-calyx enlarged, aimost flat, deeply
lobed, not thickened, discoid, no distinet tube, without internal elevated rim; labas folioceous, naither
constricted at basc nor with intarsagmen’rul pDUChES, hips of lobas shorﬂy qcuminnta-upicufu’re, pressed
against bruit in young stage and spreading to patont invmature fruit, distinctly veined outside, densely
pubescent bothsides, margins not rellexed; fruiting-pedicels 5-& mm long, pubescent, thickened and
arficulated with calyx base. Seeds 4, ovate-wedge-shaped, 1.2-1.5 x 0.8 cm; cotyledons ovate, obtuse
ot apex, rounded ot base; albumen strongly ruminate [Fig.-1; Plate 1/1).
Holotype : Ceylon Plants, Thwaites 2924 ¢ [FDA) fsotype : (KL

e N dw] L] I
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f : —~ S Lo
L& Fr.: June — October, rarely Iruifi

Eeol.; Usually seattered along dry stream beds in dry deciducus or semi-deciduous forests, upto
1000 m. The germination of seeds is epigeal and the cotyledons get detachad at an early stage.

Distrib.: This species is confined fo South India, particulerly ko Karnotaka ond Tamit Nadu, and
extends to Sr lanka further south (Map-1].
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Fig.-1. Diospyros affinis Thw.

Female : 0. habit, b. young fruit, c. mature fruit with calyx,
d. fruiting-colyx, e. immature seed.
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Anatomy : Each colyledon has three fraces and sylem of lateral troces splits in to variable number
of groups. The epicokyledonary ace is one in each leal passing inte hypocotyl ond root tWright, 1904),

The coloured heartwood is uswally small and colouring matter is abundant even in sapwood. The
fibre cells are high in nymber and possess norrow fumina. The vessels of the twigs are ca 0.22 mm leng
and 2 mm in radial and tungential diameter. The sapwood, however, bears vessels ca Q.45 mm long
with 0.12 mm radial diameter and 0.08 mm Tungenfiﬂf diomater. It is interesting ho record that the radial
and tangential diameter of twig vessels is almost identical. The tangential line of wood parenchyma ara
¢-celled in rodial thickness and are occasionally grouped in the middle of o patch of fibres. The length
of wood parenchyma cells in sapwoed is about 0.0% mm, with 0.016 mm radiol diameter. The radial
diameter of vertical medullory ray cells is 0.02 mm, tongential ca 0.017 mm, with 0.048 verfical length,
The radial digmeter of horizontal compenents is (.08 mm, fangeniial cao 0.015 mm, with vertical length

about 0.018 mm [Wright, 1904).

Uses : The timber is used for funcy works and considered equal to the best woods from ornamental
point of view, since it has high amount of colouring matter even in sapwood. The timber is also suitgble
for building works. Pulp of the fruits is sweet and edible.

Notes : The intermittently grey and black fissures and ridges of the bark are very striking in this
species. Kostermaons {1981) described strongly reflexed fruiting calyx in Sri Lankan plants, but in oyr
material, in young fruiting stage, the fruiting-calyx shows patent or spreading tendency. The margins of
calyx-lobes are also not raflexed in our materioal,

Further, part of callection of Cevlon Plants Thwaites 2924 (FDA) has been segregated by Clarke
11882} and described as D. opaco Clarke ~ o 3i Lonkan species, differing in texrure, nervation and
indumentum of leaves, very deeply lobed male corolla and 14 stamens. It resembles to D wolker [Wighn
Gurke {considered synonymous to D. unduloia Wall. ex G. Don in present work], but loteral nerves on

the wpper surface are prominulous.

Exsice.; KARNATAKA - Mysore, Kollegal division, Madeshwaramaloi R. F., B. R. Romesh 1230
(HIFFY; Near Odayarapalya, Edyarhalli R. F., 8. R Ramesh 705 (HIFP); TAMIL NADYU - Tirunelveli,
Kodomalai, 200 m, 9" Qct. 1992, R. Gopalan 99443 © (MH),

2. Diespyros andamanica [Kurz) Bakh, in Bull. Jard, Bot. Buitz, Ser. 3. 15 (2] ; 74. 1937, Ng
In Malays, For. 40 (4) : 2111977, Mabo sumatrano Miq. Plont. Jungh. 1 204. 1852, non D.
sumatrana Mig. 1852, Macreightio ondoemanica Kurz, Report Veget. Andaman Isl. ed. 2. 42, 1870,
nom. nud. Moba punctata Hiern in Trans. Cambr. Philos. Soc. 12 : 134, 1873, non Diespyros punctate
Decne. 1834, M. andamanica Kurz in I Asial. Soc. Bengal 45 (2) : 138, 1875, Clarke in Heok. [
FIl. Briv. India 3 : 551 1882, excl. syn. Ebenys andomanica (Kurz) O. Kize. 1891, M. racemose Ridi.
Fl. Maluy Penin. Suppl. 5 . 320. 1925, non Diospyros rocemosa Roxb. 1824. M, carpinifolia Ridl. in
Kew Bull. 2+ 73. 1926, Diospyros corpinifolia (Ridl.] Bakh. in Gard. Bull. Str. Setl. 7 : 162, 1933 &

Bull. Jard. Bet. Buitz. Ser. 3. 15 (2] : 72, 1937. D. tahanensis Bakh, in Gard. Bull. Str. Settl. 7 153,
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Fig.-2. Diesgyros ondemanica (Kurz) Bokh.

Female © @, habit, b, brogt. e, fruiting-coly:,

. Trgit with wolyx, e sesd.

.
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1933 & Bull. Jard. Bot. Buitz. Ser. 3. 15 (2) : 6%. 1937, D mafoyana Bokh. in Gord. Bull. Str. Setl.
72163, 1933 & Bull. Jard. Bot Buitz. Ser. 3. 15 (2) : 75. 1937, D. longipedunculaia Kosterm. in

Blumea 23 : 462, 1977

Shrubs or small ees, 1.5-7 m high, with rusty tementose branchlets with short and long hairs.
leaves alternate, 9-16 x 4-6 cm, oblong-ovote, subcordate at base, abruptly subocuminate ot apex,
pilose with long setaceous hairs when young, soon glabrescent except with scattered long hairs on the

veins and veinlets ond densely so in the conoliculate midrib on the upper surface, dark green glossy
above, yellowish rough beneath, not pellucid-puncrate; midrib hairy bothsides, canaliculate above,
raised beneath; lateral narves B-12 pairs, distant, conspicuous benedath; peficles 3-4 mm long, hairy,
terete, not conoliculate obove, Male flowers in oxillary cymes, 3-mercus. Calyx companulate, hairy
bothsides; lobes 3, 8-% mm long, ccute, valvate. Corolla fulvous hairy; lobes 3, contorted, Stamens 8-
9, rarely 12, some connate by the filaments, rest free, unequal, hypogynous, inserted on the torys:
anthers ovate-oblong or lanceolate, apiculate, glabrous. Rudimentary ovary hairy. Femafe flowers axillary,
solitary, pedicellate, bractecte. Bracts 3-4 x 1.5 mm, lanceolate or ovate-lanceolate, acuminate, densely
hairy, situcted at the base of pedicels, persistent in the kruit. Calyx 6-7 mm long, camponulate, densely

hairy bothsides, deeply 3-lobed; lobes ovate, acute, vulw’r!a. Corella-tube broad; lobes 3, oblong, acute,
contorted. Staminodes obsent. Ovary 3-camellary, superior, é-celled, globroys, cells 1-ovuled. Fryits
3-4 x 1.5 em, clliptic-oblong, beaked ot apex, beck slightly curved and mucronate, glabrous except wilh
few scattered long hairs, 3 lo 4-seeded, pericarp tuberculate. Fruiting-calyx embracing the fruit ot base;
tube cup-shaped, 2-3 mm deep; lobes 3, ovate, appressed 1o the fruit, valvate, 5-7 x 3-4 mm, not much
enlarged, not thickened on the margins; fruiting-pedicels hairy, 3-5 mm long, not swollen af the top,
subtended by the brocts. Seeds elliptic, 3-ganous, 2-3 x 0.3-0.4 om, pointed at bath ends or somewhat
becked at the apex, testa hard and splits into 2-halves making the beak 2-fid, black-brown: albumen

equable {Fig.-2; Plate 1/2).
Type : Leciotype among ihree sheeis from Andaomans is to be selecred [K].
H & Fr.. April — August,
Ecol.: Scottered in wet evergreen tropical forests, upte 100 m.

Distrib.: This species was considered endemic to India, confined to Andoman lslands. Recantly,
Turner {1995} has reperted it from Maley Peninsvla (Map-1).

Uses ; Timber is bluish-grey in colour, hard and durable, chiefly used for agricultural equipments,

Notes : The oldest available epither is andomanica from Mucreightia andamanica Kurz {1870
which is nom. nud. and cannet be accepted as basionym. Kuez (in J. As. Soc. Bengal 40 : 74. 1871]
again ysed this nome with a note that M. andamanica Kurz is the female plant of Maba sumatrana
Miq., but again without diagnostic description. It wes in 1876 {). As. Soc. Bengol 45 [2} : 138) when

Kurz provided a full description to this taxen under the nome Meabo endomanice Kurz, As such the
r P wOHHWALTTEITLL RWUTE, RS U, TNe
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for basionym.
Further, as regord typificotion, Novara 148 ond Jefinck 105 were cited as types by Kurz, but none

of them is traceable of Kew herborium. However, there are three sheets in Kew without number brom
Andomans, which are probobly conspecific with the fypes. As such, lecfofype is fa be selected among
these specimens (Ng, 1977}

Coreiimm AR B MICSOAD o €l
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Aprit 1978, M. G. Nair 6931 @ !PBL} tount Ford, Along Ghas- Nu”uh 22"‘4 Jan. 1982, M. K
Vosudeva Roo BAS7 © (PBL); Baratang Island, 50 m, 21" Jan. 19?5, N. Bhargava 2465 ¢ {PBL);
Andamans, 17" Apiit 1916, €. E. Porkinson 1197 © |CD).
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3. Diospyros apiculata Hiern in Trons. Cambr. Philos. Sec. 12 : 186, 1873; Clarke in Hook.
F.Fl Brit, lndia 3 ; 553. 1882 & in J. Asiat. Soc. Bengol 74 : 213, 1905; Bakhuizen in Gard. Bull,

Ste. Settl. 7 : 146, 1933 & Bull. Jord. Bot. Buitz. Ser. 3. 15 {2} : 170. 1937. D. pahangensis Bakh.
in Gard. Bull. Sk Settl, 7 ;. 179 1933 & Bull. Jard. Bot. Buitz. Ser. 2. 15 (2] : 185 1937.

Dioecious frees, upta 5 m high, with slender sfem; young branches ferruginously pilose-hispid with
vpto 5 mm long, shft hairs. Leaves alternate, bifarious, 8-12 x 3-4.5 cm {6-20 x 2.5-7 ¢m Bakhuizen,
1937), obiong or elliptic-oblong, subcaudate-ocuminate at apex, rounded at base, thinly subcoriac: aus,
hispid beneath especially on the midrik, lateral veins and veinlets, glabrescent above except midrib,
margins slightly reflexsd and strongly cliote with cilia upto 3 mm long; midrib canaliculate above, raised
beneath, hairy bothsides but more so beneath; lateral veins 8-12 pairs, parollel, arcuating towards apex
near margins, depressed obove, raised beneath, reticulation parollel between the lateral veins; pelioles
2-3 mm long, terete, densefy hispid. Male flowers axillary, uvsually solitary, rarely 1 to 4-together in
fascicles, subsessile, densely hispid, bracteate; pedicels less than 1 mm long, pilose. Bracts ovate, small,
finely hispid outside, glabrous within, caducous. Calyx 6-7 mm long, subcampenulate, pilose outside,
glabrous within; tube ca 1 mm 10ng; lobes 4 {-5), knear-lanceolate, acute-ucuminete, long-ciliate, valvate.
Corolic 810 mm long, Wbulor, pilose outside, glabrous within; lobes 4 {-5), oval-eliiphc, obtusely
pointed of upex, sinistrorsely imbricate. Stamens wswally 6-7, rarely 12, subequal, glabrous, in pairs,
united at the base by filoments, inserted at the bose of corolla-tube; anthers co 2 mm long, glabrouys,
linear-oblong, subacute or obluse at apex, not epiculate. Pistillode pubescent, rudimentary. Female
flowers in 1 to 3-flowered, short, cuxiffary, F[nel}r hispid cymes. Colyx and corolla as in males but litle
larger. Staminodes é or more, glabrous, inserted of the base of corolla-tube. Ovary ferruginously hirsute,
4-celled, cells 1-ovuled; styles 2. Fruits solitary, subsessile, ovoid-conical, 2.5-3 x 1.2-2 cm, apiculate at
apex by 2 style remains, finely ferruginous-setose especially vpwards but not so densely in lower part
and subsequently subgfabrescent in lower pant. Fruiting-calyx 1-1.5 cm in diam., flat, disciform, no tube,
fruit seated on the disc; lobes oblong-linear, divided nearly 1o the hose, acute-ocuminate, 7-10 x 2-3

mm, rulous-pilose, spreading or reflexed, not touching the fruit. Seeds 4, ¢a 1.5 cm long, eblong-elliptic,
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depressed on lateral foces, convex dorsally; albumen somewhat forinaceous-equabls, not ruminate

{Fig.-3; Plate 1/3 & 4]
Holofype : Malaysia : Penang, Govt. Hill, Maingay 1514 9 (K},
Fl. & Fr.- November - Apnl.

Eral - Bars  in avearmrean el Faracke im0 riebh eaile
B wr® T ™Al BN} r Therl it P LT | 1w P or BN} [ TN} T JARE-

Distrib.: In India, this species finds distribution in Assam which forms the western limits of iis
distribution from its nolive home Malayan peninsula through Myanmaor (Map-1).

MNotes - This taxon resembles 0. pruriens Dalz. but bas subsessile flowers, lesser number of
epipetalous stamens, depressed lateral merves on the upper surface, truncate-rounded leaf-base ond
shorter petiolas. Our specimens differ from those described by Hiern {1873) in the characters that
leaf-base is truncate-rounded, not cordate, solitary and 4-merous flowers, calyx being pilose outside only
and corolla pilose outside, not glabrous,

Exsicc.: ASSAM © Janakmukh, 19" Dec. 1911, I H. Burkilf 37246 &7 {CAL); Reugging, 17" Feb.
1912, 1. H. Burkilf 36636 2 (CAL},

4. Diospyros ossimilis Beddome, Report Ind, For. Madras 1864-67 : 20. t. 1 1867; Clarke in
Hook. f. Fi. Brit. India 3 : 558. 1882, D. migricans Dalz, in Hook, Kew J. Bot. 4 : 110, 1852, non
Wall. ex A DC 1844, nec. Beddome 1871.

English name . Molabar Ebony.

Vernacular names @ Hindi: Abnus, Ebans, Tendu: Kon.: Kari, Karamaran, Kare, Koremaro,
Karikhanmara;, Maf: Karu, Mishatumpi, Mushtimbi; Mer: Kero, Malya; O Kendu; Tom.: Acha,
Korundali, Karinthali, Kerintkatte, Koka-tati, Karunkali, Shengutam, Tai, Tumbi; Tef: Nalluti, Tuki.

Lterge rees, with globrous branches, unamed. Lleaves dlternate, 4.4-11.5 x 1.8-4.5 cm, thin,
oblong or elliptic, abruptly acuminate, cuneate ot base, glabrous; midrib candliculate above and raised
below: 1ateral nerves 4-9 pairs, more prominsnt henaath, reficulate venation rhomboid and abscurer
pefioles 3-7 mm long, almost flat above, rounded beneoth, glabrous. Male flowers in short-peduncled,
axillary, 3-lowered, pubescent cymes; cymes solitary or few tagsther. Calyx 3-4 mm long, campanulate,
divided almost to the middle, densely pubescent outside, glabrous within; lebes 4, broadly ovate fo
subarbicvlar, subacute, ciliote, pubescent outside, glabrows within, contorted. Corolla 4-8 mm long,
tubular, glabrows bothsides; lobes 4, ovare-oblong, contorted. Stamens 24-36 (30 in our plonts), unequal
of three different sizes, free, paired or 3 o 4-together attached on o common filament at the base,
inserted ot the base of corolla-tube; filaments upte 1.25 mm long, sparsely hairy or glabrous due to
'FI:I"ing of hairs; anthers linaar, upto 2 mm long, globrous, sherly apiculate due to Ir_\mr_'ll_lr:'ed connactivas,
Pistillode globote, with somewhat flattened top, ca 1 x 1 mm, glabrous. Female Rowers axillary, solitary,
pedicellate; pedicets upte 3 mm long, pubescent, orticulated with the calyx base, somewhat swollen ut
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tip. Calyx as in males but litle lerger. Corolla glabrous, divided more than half way down, tube cupulor;
lobes 4, acute, contorted. Staminodes cbsent. Ovary globrous, é-celled, cells 1-ovuled; shle 1, short;
stigna 1 Fruits globose-oblong, 1.5-2 x 1.3-1.7 cm, glabrous, pointed ot tip. Fruiting-calyx-tube
woody, dense|y uppressed hﬂir)r inside, glabrous outside, Hat, circvlar, disc-like, fruit seated on the
disc, with an internal not much elevated rim; lobes reflexed, not constricted ot base, margins

or somewhat concave on one side, 7-10 x 3-5 mm, rounded ar both ends, g1ubmu5, albumen equable
Fig.-4; Piate 2/1 & 2}

lectotype : Indm . Karnataka, South Cenara, Beddome s.n. [BM.

F=4) [ =

Fi. & Fr.. February — June.
Feol.: Occasionally feund in the mountain forests, upta 900 m.

Distriby.: This species is endemic to Indig, chieﬂ}r confined to Maharashira, Karnatoka, Kerala and
Tamil Madu {Map-1).

Uses : Wood is valuable for furniture, rumery, cabinet work, piano keys, backs of brushes, chop-
sticks, opium pipes and carved work. |t is also considered astringent, attenuant and lithontriptic {Rao,
1914),

Notes : Hiern {1873] ond Bakhuizen {1938} have considered this species conspecific o D ehenum
Koenig. However, the two taxa differ as delimited in the key of present monograph. In weod strycture
this spacias shows close affinity with Necgene fossil wood of Ebenoxylon arcofense Awasthi {Awasthi,
1974).

Exsicc.: KARNATAKA : Mysore, Shimoga, Hulical ghat, 239 March 1964, R 8. Raghvan 97125
5" IBSI); Norh Kanara, 7" March 1896, W. A. Tolbor 3559 {f‘ [CAL; Kanara, Devimani, May 1939

B Bar TTEEY 3 MY WEDATA - Trommm o heves, 8% Feb. 18%4 T F Bourd: n’f.-.,-. FEF ctarila
T dma LWt 1 0 odiind :F )y BaSES o TR, n|~..|uunu1ru_|. u 1ot FhF, P - LAl el L= =)

(DD}; TAMIL NADU : Tirunebveli, Kannikatii, 875 m, 177 July 1989, R. Gopalan 20579 ¢ {MH).
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Ceylon J. Sci, {Biol. Sci.) 12 [2) : 92, 1976 & Rev. Handb. Fl. Ceylon 3 : 26. 1781, D, embryopleris
Pers. var. atrate Thw. Enum. Pl. Zeyl 178. 1860; Hiern in Trans. Cambr. Philos. Soc. 12 : 259, 1873,
D. molobarica (Desr.) Kostel forma afrota (Thw) Bakh. in Bull. Jord. Bet. Buitz. Ser. 3. 15
(3) - 329, 1938.

Yernacular nomes ; Tam.: Gusvakendu; Tel: Tumika.
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smmfh i:lm:k peeling off in plates. Leaves alternate, 8-17 x 3-7 cm, cblong or elliptic-oblong, broedly
subacuminate or obtuse ot opex, narrowed and subcuneote ot base appearing decurrent into peticles,
glubrous bothsides, chartaceous or subcoriacaous; midrib glabrous, canalicvlole above, rounded and
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raised beneath; fateral nerves 5-9 pairs, arcuate rowards apex, reticulation lux, conspicyously prominent
beneath; petioles 1-1.5 cm long, flat or canaliculate above, glabrous. Male flowers pinkish-white or
white, shorlly pedicellate, in uxillary, 3 to 8-flowered, densely block pubescent cymes; primary and
secondary peduncles upte 3 mm long, densely black pubescent, secondary peduncies articulated with the
Howers. Bracks oblong, 5-7 % 4-5 mm, boat-shaped, subacute, black pubescent bothsides, inserted aF the
base of secondary peduncles, deciducus. Flower-buds globose, enclosing corclla in initial stage, later

corolla protrude conically but hardly exceeding calyx-lobes. Calyx 4-5 x 5:6 mm, broader than long,

M long; -trigaguler,

obrse or subacute, volvate. Corolla pinkish-white, whbolar, 8-12 x 10-12 mm; tube short, Heshy,

shape qiry oolhsi
ureeolate-tubular, glabrous bothsides except at the junclion with labes outside; lobes 4, 3-4 mm long,
Heshy, ovale, acute, glabrous within, slightly black pubescent outside, contorted. Stamens 20-22, rarely
numeroys {Kostermans, 1981), inserted at the base of coralla-tube; filaments short, 1-2 mm long, hairy;
anthers [inenr-nbbng, 4-5 mm fong, almost Bquu| in sze, hﬂir}r, paired, apex narrowed and {:pi::u|nte
in soms and obtuse in others. Pistillode rudimentary, hairy. Female flowers oxillary, solitary or few
together on short pedicels, black pubescent like males. Calyx and corolla as in males but fittle larger.
Staminodes 5 to 12, epipetalous. Cvary globose, tomentose, 8-celled, cells 1-avuled; styles 4. Fruits upto
7 ¢m in dmm globose, with rusty brown scurvy tomentum. Fruiting-calyx En|ﬂrged densely black-haired
i - wering female calyx, deeply 4-lobed, no df ;

Seeds co 2.5 x 1.5 cm; albumen equable (Fig.-5; Plate 2/3.
Holotype - Ceylon Plants, Thwoites 2731 {FDA].
FI. & Fr.. March — September.

Ecol: Rore, in mixed forests, upto 1200 m.

Distrib.: This spacies finds rather restricted distribution in India, chiefly in Andhra Pradesh, Tamil
Nadu and Kerala. This also extends further south 1o Sri tanka — its native home {Map-1).

Uses : The fruils possess o lorge quantity of gum and tannin which are used os @ ton metericl
for fishing nets and for the planks of boats. The leaves are somefimes cooked and eaten as vegetable.
The timber is cccasionally used for masts and yards for small boats.

The seeds are a rich source of ail, which is extracted by boiling and s wsually used in native
medicinss far .-I reanbory ond diarchoea. The bark and fruits both possess ashringant and hasmso
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roat sores, The bark is also renrlrugﬂl it is used Errez:hvely

Notes : Kostermans {1981} doubls obout its occurrence in India, However, Gamble 11922) has
reported it from Kerala based on T. F. Bourdillen’s collection from Travancore. During present study, |
come across @ specimen collected by C. E. C. Fischer 3704 [CAL} from Anaimalai hills {Tamil Naduj
which is undoubtedly D. atrata (Thw.] Alston. It is usvally confused For D. paregring {Gaertn.] Gurke,

BOTAMCAL SURVEY OF [MONA



4

PECHEDGRAPH G IMDAR DROATERDES L [PERSMMCR. ERORY) SBEMATESE

Fig.-5. Diaspyros otrate {Thve] Alston
Mafe ; o, habit, b broct, ¢ flower-bud, d. cober, el stomens, g. pistiliade,
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Distrib. Sketch Mop — 1
® Diospyros offinis Thw.; & Diospyros ondamoniea {Kuizp Bokh.;
B Digipyros apicelate Hiern; O Diospyros assimnbis Bedd ;
x Diospyros olrota {Thw.) Alston
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but reflexed calyx-lobes under the fruit and black haired inflorescence and calyx best distinguish it

from |atrer

Exsicc.: TAMIL NADU : Manjaitithu shole, Ancimalai hills, 1110 m, 3@ April 1914, C £ C
Fischar 3704 7 {CAI).

6. Diospyros barberi Romas. in J. Asiat, Soc, Bengal [New Series) 10 (2] : 47. 1 3 & 4. 1914,
Vernacular names : Tam.: Karinthovarai, Karinthali,

Trees, with pubescent hranchlats and grayish black, rough bark. leaves alternate, closely et
3-8 x 1-3 o, oblong or oblong-lanceolate, oblusely caudeate-ocuminate at apex, enkre, cuneate or
rounded al base, puncticulate on the upper surlace, coriacecus; midrib conaliculete cbove; lateral nerves
6-% pairs, oblique; pefiofes 7-9 mm long, cancliculale above, wrinkled. Male flowers 2 to 3-together,
almost sessile, fascicled on short axillary peduncles. Calyx 3-4 mm long, campanulate-tubular, rugulose,
aimost tryncate; teeth 4, hairy outside, obtuse, ciliolate, valvate. Corolle ca é mm long, twbular, globrous;
iobes 4, fleshy, hwisted to right Stamens 18, hypogynous, inserted on torus, poired; anthers linear,
glabrous, opiculote, connectives produced. Female flowers axillary, solitary, pedicellate, pedicels thickened
and wlicululed af the top. Cuhm [.UIIIPL:II'L:IH\I'EI}I' |i.]rgE|' than males,  craterilonn; lobes 4, bruud|y
trichgular, obruptly acute, valvate. Corolla twbuiar, glabrous; Iobes 4, twisted to right. Staminodes 4,
thickened rowards top. Ovary concealed by the calyx, 4-celled, covered with brown powdery excrescence
when young, ovule 1 in each locule; style 1; stigmas 4. Fruits subglobose. Fruiting-calyx cupular,
occrescent, much enlarged, as long as fruit or longer; Whe distinct; lobes foliacecus, acute, not thickened,

distinetly palminerved, erect or spraading (Fig.-4: Plate 2/4)
F ol ™~ = e | r I r

A = A

tectotype : India, Tomil Naduy, Tirunelveli hills, Kannikatti, 750 m, May 1901, Borber 2951 Q,
Acc. no. 2B223Z, {EAl-designﬂ'fEd here): lectosyntvpe : Barber 2960 A, Acc. no. 282235 [CAL.

Fl. & Fr.. March - May.
Ecol: On the hills and in humid rain forests, from sea level to 1300 m.

Distrib.: This species is endamic to India, confined to Tamil Nady ond Andomen and Micebar

lslonds {Map-2].

Notes: This species occupies an intermediate position between D. fofioloss Wall. ex A, DC. and
D ebenum Koenig, but may be distinguished from 0. foliolosa Wall. ex A. DC. by its sessile, small male
Foweers which are fascicled on short peduncles and by its breadly croteriform calyx with much shorter
and brooder triangulor lobes. It may, however, be distinguished from D. sbenum Koenig by its larger,
pedicelied female Howers, 4-cefled and 4-ovuled ovary and in the form and deposition of lobes of the
froiting-calyx.

BOTARICAL SURVEY OF IMDIA,
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fig.-6. Diospyros borberi Ramos,
Male : o habit, b, flower-bud, < corola within with stemens, d. stamens, e. onther.
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Fig.-7. Diospyros benghalensis Bakh.
Male : a. habit, b. inflorescencs, ¢. bract, d. flower-bud, e-f. stamens, g. pistilleds.
Female : h. habit, i, Fruit, ;. Fuiting-calyx, k. seed.
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Exsicc.; ANDAMAN & NICOBAR : Arong, Car-Nicobar, 31 May 1975, N. G. Nair 2629 (PCM);
: . A Ty

T.h}ulll hl.ﬁ.nll B T | -
IL [} i, wgnagr CL7ad

T aloalr kil L.l ds  SOAR
P i ] AL L ITUNEIYEI I Fl

L7440 I,LELIDS}I"[‘I[}I"FJE' PCM), 2960
SYRIype 7 Kannikati, ' T, m, Hooper omaswam

{Lectosyntype  PCMJ.
7. Diospyros benghalensis Bekh. in Bull. Jard. Betb. Buitz. Ser. 3. 15 {2) ; 29 1937 D. iNgricans

}2 ofAnhvT 1077 ™ 1T

x Fliern in Trans. Cambr, Philes. Soc. - 207, 1873, non Dulz. 1852, nec Beddome 1871;

ke Hook. f. FiBrir Ingia 3 . 2
Vernacylar name - Asm.: Rangkeli.

Trees, upte 20 m high, with grey pubsscent branchlets, Leaves alternale, 4.513 x 2-4.2 cm,
elliptic-lanceclate, cavdate-acuminate ot apex, narrowed and cuneate ot base, thinly pubescent bothsides,
glabrous on maturity except the midrib baneath, margins rather thick and somewhat revolyte, membranous
ar chartaccous; midrib canaliculate above, raised beneath, thinly pubescent; lateral veins rather bold than
infermediaie reticulaiion; pelluiu: 2-5 mm o ng, cenaliculate obove, rounded neneum m|n|_ng|}r PIJDESEEHT
Male flowers in 3 to &-flowered, subsessile, short, axillary, puberulous cymes; pedum:ies ca Z mm long,
ferruginously hairy. Bracts oval-oblong, boat-shaped, 2-3 mm long, obtuse, densely pubescent hothsides,
euch subtending o flower, imbricated. Calyx 3-4 mm long, companulate, ferruginously puberuloys
outside, glabrous within, divided hall way down; lobes 4, ovale, valvate. Corolla &-8 mm long, tubular,
deepl}c 4-lobed, glabrous bothsides; lobes contorted. Stamens usually 16 frorely 32, Hiern, 1873,
unequal, united in pairs by the filaments in lower region, hypogynous, seated on the rorus; filaments 1.5-
2 mm long, globrous; anthers 1.25-2 mm long, globrous, arrow-shaped, acule or ohtuse ar opex,
dehiscing through apico-lateral pores, connectives much broader at bose and not produced at apex.
Pistillode ca 1 mm in diam., globose, somewhat 4-angular, glabrous, pointed at apex. Female flowers
solitary, exillary; pedicels upto 3 mm long, stout, densely pubescent. Bracts unilateral, persistent. Calyx
and corolla as in males but fille larger. Staminodes 4. Ovary 4-celled, thinly pubescent, cells 1-ovuled.
Fruits ovoid or glabose, 1.5-2 ecm in diam., apiculate at apex, 4-celled, 4-seeded, globrous ar with few
scatterad hoirs. Fruifing-calyx flat, disciferm, it seated on the dise, no distinet tube, 4-lobed nearly to
the base: lohes foligcecus, ovate, acute, reflexed, not touching the fruit. Seeds 10-13 x 5 mm , obleng,
two lateral faces fat, outer face convex, glabrous; albumen equable (Fig.-7; Plare 3/1 & 2,

Holotype - Bangladesh : Sylhet, Wallich Cat. Ne. 6351 (K.
Fl & Fr: Apri| — MNovember.

Fcol - Found in wel evergreen or semi-evergreen forests, upto 600 m,

Disirib.. The species finds distribution in W. Bengal, Assom and Meghdlaye in Indic. Probably
cultivated/plonted in Maharashtre. It alse occurs in Bangladesh — probable native home {Map-2),

Poflen : Pollen grains 3-colporate, prolate-spheroidal {31.5 x 27.5 pim), range 30-34 x 25-30 pm.
Amb almost circular. Colpi long, thin, running from pele to pole with psilate membrane. Maximum width

BOTAMICAL SURVEY OF |NLKa
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of colpus about 1.5 m. Ora la-longate [2 x & (), with psilate membrane. Exine about 1.5 Lm thick.

Sexine as thick os nexine. Sexine puttern psilate (Sharma & Gupta, 1979).

Notes : The name D. nigricans Wall. [nem. nud.) was proposed by Wallich [1828-32) and was
os such adopted by A De Candolle {1844) without previding any description ete. Though it is an early
homonym of D. nigricans Dalzell [1852) and Beddome {1871) but a nom. nud and cannot be accepted.
It was validated by Hiern {1873) a3 D nigricans Wall. ex Hiern [1873), which hos been a |ater
homonym of Dalzell (1852) and Beddome {1871). As such, Bokhuvizen {1937) rightly proposed o new
nurme O benghufeum's Bukli, for this taxon. Yery Ltht"I}l‘ allied v D candolfeuna Wig||1.

Exsice.; ASSAM : Kamrup, Norak, 177 April 1915, U Kanjifef 5486 & [ASSAMI; Sibsogar,
Barpathar, 81 m, Seph. 1914, U Kanjilal 4189 1 (DD); B1 m, April 1914, U. Kanjilel 4189 ¢ (DD},
Jarauguri, 90 m, 24" April 1210, U. Kenjilal 1591 sterile (DD); Lakhimpur, Jippum, 14" Feb, 1914, U,
Kanjifal 3402 sterile {DD); North Cachar hills, Borail Reserve, 195 m, 15* may 19135, U. Kanjilal 5705
7 (DD, 5703 Q (DDf; MAHARASHTRA : Pune, Matheran, 3 Dec. 1903, G. A, Gammie 16682 skenle
{BSI}; MEGHALAYA : Khasia & Jointia hills, Tharia forest, 5" July 1940, G. K Deka 19605 ¢
[ASSAM).

8. Diospyros bourdilloni Brandis, Ind, Trees 435, 1904; Bourdillen, For. Trees Trovancere 254,
1908,

English nome : Ebony.

Vernacular nomes : Mol: Karimaran, Karinthuvara, Kedal, Kotal, Terika, Kan; Tom.: Karinthovarai,
Karuncatiyam, Karunduvarai, Karunchatthi.

Dicecicus trees, upte 20 m high, with sirigose young branchlets with appressed rusty hairs; hairs
affixed in the middle. Berk scaly, buttressed, black. Leaves alernate, 5-15.5 x 2.5-7 cm, broadly elliptic-
oblong, shortly abruptly-ocuminate, coriaceous, plabrous bothsides; midrib roised beneath, conaliculate
obove; loterol nerves 8-12 pairs, not prominent; peticles 3-8 mm Jong, glabrous, canaliculate above,
rounded henaoth. Malae flowers upto 1 em long, white, shortly pedicellate, in short, rusty tomentnse,
axillary, bracteate cymes; pedicels upte 2.5 mm long, rusty tomentese. Bracts ovete, acute, ca 1.5 » 1
mm, rusty fomenhass, p|c.|ca::| at the bose of pediceh. Ccr'yx vpte & mm |nng, campunuhf&r rushy
tomentase bothsides, divided not beyond the middle, 5-lobed; lobes niangulur-ovate, ocute, erect, rusky
tomentose bothsides, valvate. Corolia-tube ovoid-tubuiar, 4-8 mm long, glabrous within, tomentose
outside; lobes 5, spreading, one-third the length of tube, velvely on bothsides, contorted. Stamens
12-18, subequal, hypogynous, seated on the torus; filaments upte 2 mm long, glabrous; anthers linear-
lanceolate, glabrovs, connectives not produced. Female flowers in compound, rusty tomentose, bracteate
cymes on old wood; pedicels upto 1.3 ¢m long, much longer than the calyx. Calyx and corolla a5 in
malas byt larger; calyx as brood as eng or broader than long. Steminodes 10, linear-ohlang, glabreus,
with rather short filoments, Ovary 9 ko 10-colled, globose, rusty tomentese, cells 1-ovuled; stvle 1,
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Fin.-8. Dipspyras bovrdilloni Brandis
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short, stout, hairy; stigmas 0s many as locules, oblong, as long as style, closely placed together, densely
hairy. Froits 7-7.5 x 3-5 ¢m, subglobose, hord, woedy. Fruiting-ealyx  hord, woedy, tomentose,
globular in young stoge and completely enclosing the Fruit, on maturity becoming broad, pentagonal,
howt shaped, 3-5 em across, appres&ed to the basal part of the fruit: lobes Hat, nat thickened on
the margins, appressed to the fruit, not reflexed. Seeds oblong-oval, glabrous; albumen equable

(Fig.-8; Plote 3/3 & 4},
Holotype © Anamalais and Tinnevelli Ghots, Beddome s. n. [BM].

I & Fr.. February  Mevember; fruits hang on the tree for a year and ripen during June

f 1
Seprember.

Ecol: In evergresn forests, upto 1000 m. Plants usually grow on windward side of the hills. The
sapwood is suscephible to dry wood borer — Stromativm barbatum.

Distrrh.: This SPECies 15 endemic to India, chisﬂy confined fo Kornaloka, Tomil Nodu ond Keralo
{Map-2].

Polfers . Pollen grains 3-colperate, sub-prolate {37.2 x 32.3 lm), range 36-40 x 27-35 Um. Amb
almost triangular. Colpi membrane almost psilate. Apocolpium diameter about 5 |im ond mesocolpium
distonce about 15 Um. Ora la-longate, thin, small {1.5 x 6 Um] ond membrare psilate. Exine about
1.5 pum thick. Sexine thinner than nexine. Nexine obout two times thicker than sexine. Sexine pattern
obseure {Sharma & Gupta, 1979).

Anotomny : Sapwood is greyish or pinkish white, tuming light greyish brown with ege. Heartwood
small, black, often strecked with comparatively thin light-celoured bands, straight-grained and fine-
textured. Growth rings indistinct. Vessels small, arronged in short or long radial multiples of 2-6 or more,
evenly distributed, filled with dork-coloured deposits in the heartwood; vessel lines indistinct, Parenchyma

NPy g |} i AR Ry (R, G, SR I 1 S | TR & Ao alacall maad oaawl s -
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Exsicc.; KARNATAKA, : Kanara, May 1939, M. L Bor 11603 © (DD Kudqgu, Kodamoka! R. F.,
Sempaje range, B R Romesh 1018, 1334 [HIFF), De franceschii 1B9 [HIFP): Mukut Forest, De
Franceschii 219 {HIFP); KERALA : Koruthode, 200 m, 7% March 1994, Jony Avgustine 13481 7 (KFRI),
F’u|ghu’r, Mukkali Forest, 550 m, 7" Maorch 1975, £ Vajmvall'u 46219 1 [MH); Vataparai R, F,
Siruvani western slope, 3™ April 1984, £, Vajravefy 80503 7 MH); Vattaparai to Inchikuzhi, 675 m,
29" May 1979, E. Vojravely 62879 ' (CAL; Trichur, Vazhachal Reserve, 250 m, 13" April 1977,
K. Ramomurthy 49313 Q (MH); Travancore, Colatoorpolay, 20" April 1903, T. F. Bowrdillon 1074
{OD); Forests of Travancors, 7. F. Bourdiflon 831 Q, 1354 7 {K}.

2. Diospyros buxifolia (Bl.) Hiern in Trans. Cambr., FPhiles, Soc, 12 ; 218, 1873; Bakh. in Bull.
Jord. Bot. Buitz. Ser. 3. 15 {2} : 97 1937. levcoxylum buxifolium Bl Bijdr. FI. Ned. Ind. 116%. 1826,
non Moba buxifolia (Roth.) A Jyss. 1804, Diospyros vaecinioides Wall. ex Voigr, Hort. Suburb. 345
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1845, non Lindl. 1825, Vaccinium frograns Wall. ex Voigt, Hort. Suburb. 345 1845. Diospyros
microphyfla Bedd. k. Pl Ind. Or. 7 : 27, 1. 133, 1871; Clorke in Hook. F. Fl. Brit. India 3 : 559
1882. D. parvifofio Hiern in Trans, Cambr. Fhilos. Soc. 12 : 217, 1873 D sphenophylla Hiern in
1. Bot, 62, 1925. D. efegantfssima Bokh. in Gard. Bull. Str. Settl. 7 - 149, 1933 & Bull. Jard. Bot Buitz,

er, 3. 15 (2) . 103, 1937,

Yernaculor nomes : Kan.: Kunchiganamara; Mal.: llluccivicea, Elicheviccha, Katlutuvara, Katiuthavara
r

— Thovarakari, Tuvarokkori, Corakkeri; Mar: Thokarakeri, Anecola; Or.: Guoakeli; Tom.: Chinnattuvara
Chorakkari, Maligaituvarai, Molaghuthuvarei, Chinnathuvarai, irumpalei; Tel: UF.

large, dioecious trees, with glabrescent old branches and hirsute with dense, long, pale heirs on
young branchlets. Leaves distichous, close together, subsessile, 1-3.5 x 0.5-1.5 am, elliptic, ovate- elliptic
or lanceolate with norrow ends, acule at apex, globrous cbove and sparsely hirsute beneath when
young, becoming globrate with age except on midrib and margins; midrib canaliculate above and
slightly raised beneath, hirsute bothsides with long hairs; lateral vains 3-5 pairs, inconspicvous bothsides:
petioles absent or less than 1 mm long, terste, hirsute. Male flowers subsessile, in 3-flowered, short,
axillary, densely hairy, bracteate cymes or 3 to 4-together in axillary fascicles. Brocts upto 1 mm long,

ovate, ocute, ciliate, hairy outside, glabrous within, eoch subtending o flower. Calyx campanulate, 1.5
2 mm long, mouth about as wide, divided upto m|dc]|e or behw the middle, hairy outside, giabrous
; roadly ute, ciliahe, f abrous within, imbricofe {2 insice, 2

outsice). Eomiia urceslate or Eeii-shuped,‘ tube 2-2.5 mm iong, about as leng as calyx or litle exserted,
globrous within, hairy along middle line of lobes outide; lobes 4, ca 1.5 mm long, sub-rounded,
apiculate, reflexed, glabrous within, hairy along the middle line, contorted. Stamens 10-16 {16 in our
material), in two rows, attached at the base of corolla-tube, united in pairs by filoments, globrous;
liloments upto 1 mm lang, the inner ones shorter; anthers 1-1.5 mm long, subequal, ovate or oblong,
glabrous, apiculate, dehiscing at apex, connectives very shartly produced. Rudimentary ovary globose, ca
! mm in diam., with flai top, Lluiijr‘. Female Tlowers subse essile, ﬁ?‘.i”ﬁr}r, sulrii{:lr:f, bractecte. Bracts 1-1.5
mm |long, ovate, acute, ciliate, pubescent on the back, glabrous within, oftached at the base of flowers.
Calyx and corolle exactly like male flowers. Staminodes absent. Ovary ellipsoid, ce 1.5 mm long,
pubescent in upper region, glabrous below, 4-celled, cells 1-ovuled; style 1, stout, short, less than 1 mm
long, thinly pubsscent; stigmas 2, glabrous. Fruits cylindrical or oblong, ID.E!- 2.1 x 0.4-0.8 ¢m, conical
at apex, 1-celled, 1 or 2-seeded, glabrows and shining or sub-glabrous to pubascent o opex, Fruiting.
calyx flat, disciform, frvit seated on the dise; lobes 4, spreading, not touching the fruil, pubescent
outside, ciliate. Albumen certilaginous equable; cotyleduns abouyt aqua”ing the radicle. | have net seen

the frvit and the characters regarding have been borrowed from Hiern {1873

[Fig.-9; Plate 4/1).
Holotype : Java, Blume s.n. (L)
Fl. & Fr.. March  Scptember.

| N T A S,
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Fig.-9. Diospyros buxifolia Bl) Hiern

a. hakit, b. braet, ¢ flower-bud, d Hower with bract,
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Male -

Femate : b. habit, i, Aower-bud with bracts, j. flower, k. gynoeciom.
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fcof: Found in evergreen forests on different kinds of soils, upto 1000 m. Stromatiom

ol &
bﬂrbr_‘:_ﬂjm - 8 borer itz ranarted to infest thit emacies, b is olin atocbsd b o TR,
L o porer, 15 reported o nfest s species, It 15 aiso aftacked by while ants.

Distreib.: In India, this species is found in Goo, Maharashtra, Karnatoka, Tamil Nady and Kerala.
Beyond Indian territory, the taxon is reported from Madegascar, Myanmar, Borreo, Bali, Java, indenesia,
Singapore, Malaoysia {native home), Laos, Combodia, Vietnam, Molucea, Philippines and New Guinea
[Map-2).

Pollen : Groins 3-zonocolporate: ectocolpium  membrans crustate:  endocolnirm lgu!r_\ngﬂre‘l

Anatomy : The wood is diffuse-porous. Pores large, often subdivided, obliquely orranged. Growth
rings indistinct. Vessels very small, evenly distributed but with o tendency 1o be aligned rodially, mostly
in short or long radial multiples of 2-5; vessel lines distinct. Parenchyma diffuse 1o diffuse-in-aggregates
sometimes as ciosely spnced thin lines or forming a network with rays. Rays distinct, fine, closely spaced
and unifermly distribured. The iransverse bars narow, close and frequent, cancentric, The heartwood and
supwood are indistinct, siraight-grainad, fine-textured {Gomble, 1881; Purkayastha, 19832).

Phytochemistry : The sapwood of this species yields a blue pigment 2, 2"-binaphthyl-1, 1"-quinene.
It is closely related to manegakinene ibinaphthyldiquinone) present in D fotus L. [Musgrave & Skoyles,
1970). According to Rastegi & Mehrotra {1993b, 1993¢}, the blue pigment of wood is digsindige — A
The plants also contain |3 sitostercl, betulinic acid, lupsol and betulin [Rostogi & Mehrotra, 1993b).

-

ot - Tho e table for maich boxes ai o
Uses ; The wood is svitable for maich boxes and splinis. Branches of young piants are used for

|
Wﬂlkrng sticks. Fruits ore edible. it is oiso plonted as an ornamental tree.

Notes = During present study, it wos observed thet the specimens identified as D. buxifolio {Bl.)
Hiern in Indian herbario actuclly belong to D. ferrea {(Willd.) 8akh. Further, the specimens identified s
Maba buxifolia (Rotth.] A. Juss. have alse been placed under the same cover of . buxifolia (B} Hiern.
This misconception has probably developed due to consideration of Maba buxifolio {Rotth.] A. Juss. as
synonymous to D. buxifofia {BL] Hiern due to identical specific epithets. Hiern (1873) has, however,
bosed his D. buxifofia |Bl.) Hiern on teucoxylum buxifofium Bl. which differs from Maba buxifafig [Rottb.)
A Juss. (basionym Pisoniar buxifolia Ratth.) in the characters of leaf, hairiness, number of flaral parts,
aestivation, fruit shape and seed characters. Maba buxifolia [Roitb.} A, Juss. is synenymous to D. ferrea
{Willd.} Bakh. without any doubt. Further, it is also confirmed here that D, microphylla Bedd. is
synonymous to D, buxifolia (8] Hiem as poinied out by Beddome {1871) himself,

tMollam, Awodam, 18" March )

aity s ke iate ] ’

7 dur & R C. Gaur 2660
Y [DD); KAR (¥ Morth Konara, March 1883, W A Tafbor 375 o [CAL), KERALA
Travancere, Aug.-Sept. 1‘}’13 C. C. Colder & M. 5. Ramaswami 270 sterile {CAL): Topsup, 750 m,
Oct. 1949, R. L. Awasthi 35 ¢ (DD); Kullachickera, 16" Feb. 1987, G. S Puri 15163 sterile (BSI).

MAHARASHTRA Ye”upur, 25" Apr” 1932 N L Bor 9834 sterila (DD},
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10. Diospyros cocharensis {Das & Kanj. E} Naithani in Ind. For. 106 {8} : 583 f 1. 1930;
Jayoraman in Bull. Bot. Surv. lndia 34 {1-4) : 231. 1992, Mabo cacharonsis Das & Kanj. b in Assam
Fotle. Rec. 1 : 5.0, 7. 1934 & in Xonj. et ol Fl. Assom 3 : 207, 1937,

Decidvous, dicecious trees, $-12 m high, with pilose branchlets. Bark black or dork brown. Leaves
bifutious, 3.5-17.5 x 0.75-5 tm, lancevlule or oblong-lunceclale, rounded at base, apex acuminate,
papery, entire, ciliate, pilose bothsides especially along the nerves, not pellucid-punctate;  midrib
canoliculate abeve; loteral nerves 7-14 pairs, subarcuate, prominent beneath; petioles 2-3 ¢m long,
pilose, depressed or candliculated above. Male flowers in 2 to 12-Howered, axiilary, pedunculate cymes,
3-merous. Brocts and broctecles linaar to ovate-lanceclate, subpersistent. Calyx-lobes 3, piloss eutside,
globrous within; lobes broodly ovate, volvate. Corolla tubular; lubes 3, deeply divided, broadly wvate,
subequal, pilose owside, contorted. Stamens 12, rarely &-9. Pistillode hairy. Female flewers ca 1T em
long, in 8 to 25-flowered, fascicled or solitary racemes from old wood, 3-merous. Bracks lanceolate-
subulate, 3-5 mm long, subpersistent; pedicels stout, 2-3 mm long. Calyx persistent, 3-lobed, pilose
outside, globrous within; [obes 2-3 mm long, suborkiculor or broadly ovate, acute, valvate. Corcllo
tubular, 3-iobed, dull white, co 5 mm long, thinly pilose on the back; lobes ca 2.5 mm wide, recurved,
contoried. Staminodes 3, co 2.5 mm long. Ovary densely pilose, é-celled, celis 1-ovuled; style 3-fid at
apex; shigmos somewhat lacinicte. Fruits 3-4 x 2.5-3 em, ovoid, shortly beaked, globrous, with persistent
calyx at base. Albumen equable (Fig.-10).

Holotype : Indie @ Assam, North Cachar hills, Boreil Reserve, U N. Konjilol 5716 ©, Acc. no.
281785 (CAlL).

Fl. & Fr.. April — November,
Ecol.: Cecasionally found in semi-evergreen rain forests, upto 1500 m,

Distrib.. This specios was considered endemic to iIndia, chiefly confined o Arunachal Pradesh,
Assam and Meghaloya, Recently, Jayaromon {1992) hos reporfed s occurrence in Burma bosed on
Fischer's collection ne. 5426, 74285 (DD} {Map-2).

Notes : The characters of male plants have been borrowed from Jayaraman [1922), based on C.
E. C. Fischer’s collection no. 5426 ', 74285 & {OD) collected from Burma {Bodechg, Nomma Reo,

227 m, 4" May 1927). | couldn’t examine the said specimens.

Exciss.: ARUNACHAL PRADESH : Siang, Ukhabali, 800 m, 4* May 1977, H. B. Noithoni 951 9
(DD); ASSAM : Cachar, Borail Reserve, A. Dos 10548 @ [Syntype — ASSAM]; Lakhimpur, Duleng
Reserve, UL N. Konjilol 3653 Q [Syntype — ASSAM; Khasi hills, Nongkhlow, 1150 m, C B. Clarke
18115 ¢ (Syntype — CAL).
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Fig.-10. Diospyros cacharensis {Dos & Konj. £} Naithoni
Femola : a. hobit, b. inflorescence, ¢, calyx {top view),
d. gynoecium with calyx, e. fruit.
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Distnb, Sketch Mop — 2
& Diospyros bharheri Romas.; a Miospyros hﬂngﬁnfﬂn;js Rakh -
m Diospyros boourdilani Brandis; o Diospyros buxifefia (Bl | Hiern;
* Dicspyros cocharensis (Dos & Konj, ) Maithani
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11 Diospyres candolleana Wight, Ic. 4 (1} 9.+ 1221, 1222, 1850, non Thw. 1860; Clarke
in Hook, f. Fl. Brir. India 3 : 566. 1882 D. hirsuto L. . forma candoffeana {Wt) Hiemn in Trons.

Cambr. Philos, Soc. 12 : 144, 1873
English neme : Ebony.

Vernacular nomes : Kan.: Karemaro, Kari; Mol: Kari, Kerimaran;, Mar.: Karameran;
Cr.: Keduameriyo; Sans.: Milavriksa; Tom.: Karimarom, Korikkattoi; Tef.: Tadar, tagolaganti,

Medium-sized tress, with thinly fubous pubescent bronchlets. Laaves allernate, 6-18 x 3.57.5 cm,
ovate-clliptic or elliptic, cuneate to rounded at base, sub-acuminale at apex, coriacecus, adpressed
fubvaus huir}r beneath when young, soon HFU]ﬂFEhCEI_H iI:ILJIIIhIUHb midrib raised benea'rh, canoliculate
above; lateral nerves 8-15 pairs, not very conspicuous, venation reficulate towards marging and parallel
on either side of the midrib; peticles 3-12 mm long, canaliculate above, rounded benenth, Male Howers
sessile, in axillary demse clusters on short fulvous tomentose peduncles. Calyx 4-6 x 2-2.5 mm,
campanulate, fulvous-tomentose bothsides, 5-lobed, divided half way down; lobes triangular, obtuse,
fulvous-tomentose bothsides, valvate, Corolla-tube 5-7 mm leng, tubular, constricted about the middle in
bud, tomentase outside, globrous within; lobes 5, ovate, ocute, tomentose outside, glabrays within,
contorted. Stamens 10, glabrous, inserted at the base of corella-tube, in two rows, outer anes larger with

e o s lone Elom to imner e .rmr-“nr wal +|-| 'I : T PR an abom, | 1
T3 ana Ws Wiy T men Ay TTRIIG il A0 I nig anfners oang Cgo|omm

|Dng filoments, the smaller and longer stomens united ot base by their filoments in pairs; anthers
narrowly ovate, glabrous, long apiculate. Pistillode ovoid, densely hairy with long hairs. Female Howers
sessile, in oxillary, bracteate clusters of few Flowers. Bracts ovate, ca 2 x 1.5 mm, hairy bothsides,
attached te the buse of the colyx. Calyx-tube breadly campanulate, ca 3 mm long, hairy bothsides,
mouth ca & mm wide; lobes 5, longer than Whe, co 4 mm long, ovate, subccuminate, tip curved
backside, margins rolled outside, valvate. Corolla urceolate; lobes 5, contorted. Staminedes 5, glabrous,

attached at the base of corolla-tube. Ovary hairy, 4-celled, cells 1-ovuled; style simple; stigma bilobed.
Fruits n|n|'mm or tnhn|n1-u-w.ﬁ 253 cmoin [‘IIEII'ﬂ ﬂlahr‘nus na|e Maoture ¥ru|hnn rﬁ|u~r Hpﬂnlu lobed, ﬂg{r

wnhcur tube at buse, lobes spreading, rigid, not embracing the fruit, not vemed, margins rollecl outside,
not dilated. tn young fruits, however, the calyx is shallowly bowl-shaped, enclesing the lower part of huit
with eract lobes having outwardly rolled margins showing tendency of downward reflection. Seeds 4,

ovate-oblong, ¢a 3 x 0.8 em, sub-compressed, smooth; clbumen ruminate {Fig.-11; Plate 4/2 & 3}
Holotype : Peninsulor Indice Orientalis, Courtallum, Herb. Wight 1715 (K).

FIl. & Fr.: Februar}f - June,

EFeol.: In evergreen forests along the coosts and foot of Ghats, upto 2000 m. The plants moy be
propagated through seeds and vegetative methods {Prajapati et af, 2003). The timber is susceptible to

drywood barers.

Distrib.: in India, the species is confined to Goa, Maharashira, Karmatoka, Kerala and Tamit Nodu.
It is also repored from Nepal, which indicates disjunct distribution in highly varieble climatic zones

[(Map-3].
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d. calyx within with pistilode, e, stomens.

fig.-11. Dicspyres condoifeana Wight

b, Howerbud, ¢ Hower,

: b hobif, g broct, b, Hower

a. habir,

Male :

-bud, b flower, |-k stominodes,

. immoture bruit with calys,
s inature froid with calyx, n, buiting-colyw (dorsal viewl, o, seed,

Fernole
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Paffen : Pallen grains 3-calporate, sub-prolate (36.3 x 30.0 lim), range 335-38 x 25-32.5 pm.
Angulo-aperturate. Amb triangular. Colpi fong, thin, running from pole to pole. Membrans psilate.
Apocolpium indistinet and mesocolpium distance about 12 pm. Ora le-longate, smoll. Exine ahout
1.5 um thick. Sexine thinmer than nexine. Sexine pattern cbscure (Shama & Gupta, 1979).

Anatomy : The wood is diffuse-poroys, Pores small 1o moderate-sized, scanty, subdivided, Growth
fings indistinet. Vessels very small, evenly distributed but with a tendency to be aligned radially, mostly
in_short or long radial multiples of 2-5; vessel lines distinct. Parenchyma diffuse to diffuse-in-aggregates
aced thin lines or forming a network with rays. Rays distinct, fing, closely spaced
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Phytochenistry : Stem and bark contain beivlin, betulinic acid ond lupecl. Prajopati et af. [2003)
have reported B-sitosterol, 7-mathyliuglone and diespyrin from the stem-bark and isodiospyrin and
frinaphthaquinene xylopyrin from the wood. The leaves contain taraxerol [Asclkar er of, 1992). Roots
have also been reported to contain diospyrin, besides betulin and betylinic acids,

ses : The powder or decoction of the root-bark is used in rheumatism and swellings in

& Singh, 1988].
Wi, - Hiern 11873 Lo inkth: citad 1 croMionn Mio ex Thw [18&0) conspacihc 1o
Somes - MIern  jlosay 1ida |$Hl|_r ilehr -1 [ h [ei=i Ll L
Clia {12872 concept ..L. P P Y [P PRFPRFR Y | T N | S
() ooLarpa Ihw contrary fo LIa 5 L1 Q0L] LLMILERI CONSGETSq 7 Fynuiymods W O CONaalieanc
It

Wight, Further, Wight (1850} hus spelt the specific epithet as "caondolfiona" in the protologue.

Exsice.: GOA - North Goa, Valpei Range, Karusol, 22" March 1972, K. N. Bohadur & R C
Gaur 2852 ¢ (DD); South Goa, Sanguem Range, Juna-Sange Road, 19" March 1971, K N. Bohodur
& R C Gaur 2737 ¢ {DD); Butpal, Conacanna, 21 March 1971, K. N. Bohadur & R. C. Gaur 2762
O (DD} Volpoi-Pacet Range, 8" May 1976, Peerzada 94971 Q (LWG);, KARNATAKA : Mysore,
Galingudda, Agumbe, 13" May 1962, R. 5. Raghwan B054% 7 |B3I); MNorth Kanara, Karwar, Agril
1918, Sedgwick 3874 ©Q [DD); KERALA Agasthyamalai, Neyyar, 500 m, 29" Sept. 1993,
N. Mohanan 11555 © {TBGT); Kﬂsurc:gocj, Mulleria, 300 m, 87 May 1982, V. ) Nar 71076 S
{#H}; Trovancore, Arqoukaru, 15" July 1898, T. F. Bourdifion 1482 ¢ (DD]; Connanore, Manjeswer,
50 m, 27 July 1980, R Ansari 67961 2 [MH]; Falghat, Pathenthede, Way to Silent valley, 750 m, 10"
Aprl 1978, N C Nair 56718 ¢ (MHL iddukki, Valara water falls, 1800 m, 24" Sept. 1982,
K. Ramamurthy 74799 Q (CAL) MAHARSHTRA - Nadguem-Butpal Read, 24™ April 1946, John Cheriom

109045 9 [RHMD); Ratnagiri, Norur, Dukanwad, 7% April 1971, B. G. Kulkarni 128766 7 (BSY).

12. Diaspyros cavliflera Blume, Bijdr. FI. Ned. Ind. 668. 1825, non Hasselt ex Hassk. 1848, nec
Mart, ex Migq 1856; A. DC in DC. Prodr. 8 : 23B. 1844; Hiern in Trans. Cambr. Philos. Soc.

BOTANICAL SURVEY DOF (NOIA
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Fig.-12. Bicspyros couiiffora Blume
: o. hobit, b, ledaf, ¢, inflorescence with immature Fruits boerno on old branch,
o. matere Fruit with calys, 8 Fuiting-cobex (vantral viaw).
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12+ 234. 1873; Bakh. in 8ull. lard. Bot. Buitz. Ser. 3. 15 {2} : 134, 1937; Rav in J. Econ. Taxon.
Bot, 7 (3} : 292, 1985 0. ZDJ'IJIJIHQE.I‘f Hierr in Trons. Cambr. Philes. Soc. 12 @ 222 1873, D. pergamena
Hiern in Trans, Cambr. Philes. Sec. 12 1 234, 1873, D. perforate Hiern in Trans. Cambr, Philes. Soc.
12 : 243. 1873. D. caliginosa Ridley in Trans. Linn. Sec. 3 [2): 318 1873, D. perganaces Hiern ex
oerl, Handi. FI. Med. Ind. 2 : . . D freootf : . ; ice. T4C D iruncitiora
Ridley in 1. Str. Br. Royl. Asiat. Sec. 57 : 67. 1910. Rinorea pulgarensis Elm. in teafl. Phil. Bot, 5 :
1849. 1913, Diospyros fasciculifiora Merr. in Phil. J. 5ci. @ : 334, 1914, D. urdanetensis Elm. in Leaft.

Phil Bot. 7 : 2424 1915. D. pulgarensis [Elm.} Merr. in Phil. J. Sci. 12 : 286, 1917. D. refracts Hiern

in J. Bot, 5upp|. 63 1 63, 1925

Dioecious trees, 3-7 m high. Bork blackish-grey, cracked, sporssly lenticelled, glabrescent. Leaves
dhternate, 10-40 x 2.5-12 cm, elliptic or oblong-lanceciate, attenuated at both ends, gradually acuminate
at apax, margins somewhat revolute, glabrous on malurity, shining; midrib depressed-canaliculate above,
raised beneath: lateral nerves distantly plnced, 12 to 18 pairs, prominent beneath, inconspicuous abeve,

arcuately anastomasing near margins, kertiary venation rebiculate, prominent heneath; peholes 5-10 mm
long, half-terete, depressed or grooved above, rounded beneath. Male flowers in axillary eymes. Calyx
urceolate or campanulate, hairy outside, glabrous within; lobes 4, ovete-deltoid, ciliate, imbricate. Corolle
urceolate, rufous tomentose outside, glabrous within; lobes 4, ovale, acute, contorted. Stamens 14,
unegual, in poirs, pubescent, inserted at the base of corolla-tube; anthers pubescent on the back,

crowded in dense, lateral, 3 to 5-flowered, racemose panicles on the older wood; peduncles ca 2.5 em
igngf thickened upwurds; pedice|s bractcate. CG[}-‘X cumpanukﬂe, deeply 4 to 5-lobad, tomentose
bothsides; lobes narrow, undulate-margined, reflexed. tumning black, imbricate. Corolla urceolate; tuke
much consiricted ot the top, 4-gonal, with black hairs on the angles; lobes 4, pale-yellow, contorted.
Staminodes 8-1Q, inserted ot the base of corolla-tube. Ovary subglobose, tomentose, 4 to &-celled, cells
1-ovuled. Fruits fleshy, ovoid or globose, 2-2.5 x 1.5-1.8 cm, gradually norowed at apex into o beak
upto 5 mm long, brewn or red tornentose when young, turning black en maturity and glabrescent, 4 to
d-celled, cells 1-seeded each, some imperfect, pericarp longitudinally wrinkled in dry fruits, Fruiting-calyx

enlarged, upto 1.5 cm in diam., accrescent, no tube; lobes 4, 4-5 mm long, ovate, imbricate, reflexed,

dehiscing widely on bothsides downwards from apex, connectives praduced, apiculate. Female Howers

not embracing the fruit, woolly tomentos e bothsides. Seeds usually 4, ovate-oblong, flottened on two
sides, convex on one side, ca 1.5 x 1 ¢m, smooth, white; albumen equable and radiatly striate, not
ruminated; embryo turning yellow [Fig.-12; Plate 4/4).

Helotpe : Java, Blume sn. (L.
Fi & Fr. ; Morch — October.

Ecol.: Rare, recontly invaded tropical rain forests, mosty neor streams.

Distrib.: In India, this species is known from Andomon & Nicobar Islands. Sometimes cultivated in
Uttar Pradesh. Further eastwards it extends o Myanmar, Thailand {Siom}, Sumatra, Java, Borneo,

ROTAMICAL SURVEY CF (MDA
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iombok, Bali, Malova (native hame), Philipnines

Vietnam {Map-3).

A 1 r 1A , e = AR r o B LAY L i)}

Anaforny © Utsunomiva et of. [1998] have studied the tannin cells in the mesocarp of the fruit and
reported that they occupy 30-50 per cent area of the mesocarp.

Uses @ Fruits are eaten by the Shompen tribes in Great Nicobor Island. They are used lor dyeing
in Thailand {(Utsunemiya et of, 1998).

Fasice.: ANDAMAN & NICOBAR : South Nicobar, Greot Nicobur Island, Jhoy nallah, 30" Ot
1984, V. Roo & T. Chakraborty 10261 [PBL), Gulathen river bank, 17" Oet. 1979, DL K. Hore 7223
¢ {PBL); Campbell bay to Chengappa bay, Sea level, 27" Jly 1976, M. P. Balokrishnan 4042 < (PBU);
LUTTAR PRADESH - Luu:.knr:ﬂ.-.rr MNational Botanical Garden, 1 June 1965, Mohd. Asfam & Puiifal 20225

G ILWG).

13, Diospyros chioroxylon Roxb. Fi. Cor. 1 : 38. t. 4%, 1795 A. DC.in DT, Prodre, § : 230,
1844; Hiern in Trans. Cambr. Philas, Sec. 12 233, 1873; Clorke in Hook. +. FL. Brt. India 3 540,
1882, D. glauea Rottl. in Gesell. Naturf. Freunde zu Berin, Neue 3chrift. 4 : 221 1803. D. tomentosa
Poir. in lam. Encycl. 5 : 434. 1804, non Roxb. 1832, nec Jeannenay 1922, D. capifvloio Wight, lc.
4 01} - 9t 1224, 1850.

var. chioroxylon

English numes : Green Ebeony Persimmen, Coremandel Ebomy.

Vernacular noames Beng. Anduli; Guj.; Timru, Neenye, Ninai; Hindi: Pankophan; Kon.:
Karugarinthumars;, Mar.: NMensi, Ninai, Niani; Or.: Kosei, Kasse, Ondodi, Aduli, Koshayo, Gaurkaso;
fam.: Karuva-vokkanai, Komvokkunai, Periyulingi, Vokkenai; Tel: lllindg, llinthe, Yellintha, Ulling,
Ullinda, Aulanche, Yalinda, MNelle ulimira, Vullinda, Vullingi, Kayakimany, Peddavulindi, Tellavulimidi,
Tori, Togariks, Wimera, Ulanta, Yellinkachetiu, Allipaluchetu, Nellowoolymera.

Trees or shrubs, with spreading ferruginous young branches; branches ofen spincus. Bark
scobrous, dork rusk-coloured. Leaves alternate, 1-7.5 x 0.8-4 cm, oval-cblong to obovate-rhemboid,
reunded to subcunecte ot base, rounded, obtuse or mucronate at apex, coriaceous, villeus hairy when
youny, becuming pubescent o glabrate with uge; midrib prominent and roised beneath, not cunaliculute
above; lateral veins inconspicuous bothsides; petioles 2-6 mm long, terete, hairy, nor eanaliculare above.
Male flowers while, sessile or subsessile, 4 to 10-together, clustered on short, axillary, hairy peduncles;
peduncles vpto 2 mm long. Bracts oval, small, attached at the base of calyx. Calyx 2-3 mm long,
campanulate, suddenly narrowed of base inte o short stalk, mouth as wide as tbe, densely hairy
outside, globrovs within, 4-lobed nearly to the base; lobes ohovate, densely hairy oubside, glabrous
within, rounded of apex, contorted. Corolla urceolote, not much exserted frem the calyx, pubescent
outsides -:||i:lng the middle line of lobes 4:|n|}r; lcbes 4, ovaote-lancealate, contorted. Stamens 14, pnir@dx
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glabroys, unequal in pairs, in 2 rews, inserted ot the base of corolla-tube; anthers dimarphic, outer ones
"

o 1 - [ 1 rl N 1 [ 1] o
larger, oblong, apiculate, 0.75-1 mm long, with ca 5 mm long filaments, inner ones smailer, ovate,

apicylate, upte 0.75 x 0.5 mm, with ca 0.2 mm lang filements, all gicbrous, opening by subapical slits,
connectives apiculate. Pistillode glabrous, Femnale flowers sessile, oxillary, soltary. Brocts longer than
males. Calyx 2-3 mm long ond obout os wide, densely hairy outside, glabrous within, somewhat shortly
t base, deaply 4-lobed; lobes broadly ovate, 2-3 mm long, apiculate,

n.u:iL It nl‘\ﬁﬂ‘ hl]je i }
YiTO ey enait
u

abic contorted. Corolla urceolate, pubescent having 4 hoiry lines outside down
the middle of lobes only, like males; lobes 4, ovate-lanceolate, conterted. Staminodes 7-8, rarely 9,
inserted within the corolla-tube or appressed to the ovary. Ovary Hask-shaped, ca 3 mm long, glabrous,
T o - . ol R Ml e e i
B-celled, 1-ovuled in each loculs; styles 4, £a 1.0 mm long, gladrous; stigmas Z-iobed. Fruits globose,
g|abmu5, 710 mm in diam., ﬂpiculule, pl:l|e-ﬂ|ivE'C¢|DLll‘Ed. Fruiting-calyx flat, disc-like, 7-2 mm in
diam., fruit seated on the disc, no tube, not thickened, no internal elevated rim; lobes 4, spreading,
coriacesus, margins flok, neither thickened nor revolute.  Seeds 2-3, usuolly 1 or 2 mature and rest
abeortive, mature seed globular if one or flat &r conceve on the inner face and convex on the outer face

if two matyre, 4-5 wmm long and chout as wide, the abortive seads trigonous or otherwise; albumen
equable (Fig.-13; Plate 5/1, 2 & 3.
Holotype : Roxburgh  Plate 49, Pl. Cor. (K).

Fl. & Fr.. April — Aogust.

Ecol: Common in dry evergreen and mixed deciduous forests, upto 1000 m. Plonts prefer laterite
and sandstone soils. The seeds germinate early in the miny season ond seedlings can withstand

1 N | 1 -l | [T S S EY W
conyiderable shiocde. TNe DOorer <SHOrrroiiliin SRdr Duiuig

res ﬁrlhrl r in;n.d thie e
T arasia TR NSt Wi

epor! s spec
have carried out physiological studies on the relationship of cuticle and epicuticular wox thickness and
rate of transpiration. The study revealed no correlotion between them; the higher rates of transpiration
are associated with greater level of fatty acids, and the higher levels of aldehydes and alcohols in the
wax ore possibly correlated with lower rates of cuticulor transpiration, Thus, physiclogical characters
override acological features in successhul adaptation of this species in semi-arid environment,

tee Bom oo ol (10074
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Distrib.: This species is commonly found in Uttar Pradesh, Jharkhand, West Bangal, Assam,
Meghalaya, Orissa, Guiaral, Chhattisgarh, Madhya Pradesh, Mcharashira, Andhra Pradesh, Karnataka
and Tarmi| Nadu, Seuthwards, it extends o Sri Lanke and eastwards to Myarmar through Bangladesh

{Map-3}.

Pollen - Pollen grains 3-colpurate, prolate-spheroidal {32.5 x 25.0 [Um]. Anguloaperturate. Amb
subrtriongular. Colpi long, thin, running almost from pole fo pole. Membrane ernamentally granulete.
Maximum width of colpus ca 1.5 Jm. Apccolpivm ca 3 [im and mesocolpium ca 12 um. Ora
la-longats, 2.5 x 10 [m. Exine ca 2 [im thick. Sexines slightly thinner than nexine. Sexine pattern
granulate [Sharma & Gupta, 1979).
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Fig-13. Digspyros oloroxylon Rosh. var. chloroxylon
Mole : o, hobit, b. Howerbud, €. eolyx within with pistilode, d. stomens.
Female : e. habit, { cobx enclasing gynoecium, g. coly=-fabe (ventral view),
h. cobyx-lobe [dorsal view), i. staminode, |. gynoeeiom, k. Fruit,
|. fruiling-cabyx {dorsal view), m. seed {concava convex], n, seed {globose).

BROTARICA] TUEVTT OF INCIR



¥ SINGH (2008 7i

Anotomy: The seeds develop mainly from the enlarged chalazal end of the ovule. The free port of
tasta is confined bo the conical micropylar end. The tegmen disappears soon. Ruminations are as slight
ridges from the chalazal part of the seed-coat [Periasamy, 19606),

Phyiochemisiry : Sidhe & Prusad {1967, 1970} hove isolated four compounds from the wood and
bork, besides diospyrin. These are l) isodicspyrin — the first optically active binaphthaquinone; {ii)
xylospyrin — the first trinaphthalene quinone; {in} 8-dimethoxy-2, 7-dihydroxy, 3-methyl naphthalene and
li 1, 2 7 8-tetramethoxy-3-methyl naphthalene. The fruits contain lupeal, betulin, betvlinic acid and
oo & Mehrotra, 19930,

——
S
1
+
=)

™

Usas : Ripe fruits are sweet, vary palatable and edible. Sometimes the leaves ore also eaten
by the natives as vegetable {layaramon, 1996). They also sarve o good fodder for cattle. Stem-bark is
used medicinally for bone frocture by Konda, Reddis and Valmikis in Eastern Ghats [Andhra Pradesh).
For this, the stem-bark is ground with the bark of Holoptefen integrifofia {Roxb.) Planch., roots
of  Plumbage zeylanica L., Allum sativum L. {Garlic] and Syzygium aromaticum (L) Morrill & Perry
[Clove) and the paste of above is made into pills which are taken orally twice a day fill cure. The
Chenchus tribals of this area toke 2 spoonful juice of laaves fwice o day to cure diarrhoea and menstual
diserders {Rao & Henry, 19%6).

WWM—GWW
particularly for ploughs, combs, furniture and tool handles, Wood is alo used for fuel, especially for
moking charcoal.

e ]

Exsicc.: ANDHRA PRADESH : Cudidapat, Baleipalle hills, 450 m, Feb. 1883, J 5 Gomble 11
¢ (DD} Kurmool, C. N. Road-Chelama, 365 m, &" July 1963, J. L. Elis 16777 Q (MH]; Owk R,
27+ Feb. 1984, R. R. V. Raju 3030 @ (CAL); Chidoor, Mordana forest neer Palamaner, 12* Dec. 1987,
D R Charyulv 1932 Q {CAL); Karimnagar, Nimmuagodem, 36 km from Mahadevpur, Chintakani Range,
b4t Feb. 1973, §. L. Kapoor & Party 70906 @ (LWG), Mohadevpur, Near Regulagu-dem, 200 m, 13"
Feb. 1984, N. Roma Roo & T. Ravi Shankar 83179 Q (MH); Mchadevpur, 10" Feb. 1973, S. L
Kopoor 70814 ¢ {(LWG); Monnarur, 237 Nov, 1948, Singh & Pary 1915 ¢ {CDRI); Eost Geodavari,
Devipatanam, 200 m, 26* June 1965, G. V. Subbaroc 24451 7 [MB); West Godavan, Korutury,
Polowaram, 108 m, 24t June 19283, M. Romz Roo F6E829 07‘ {MH), CHHATTISGARH - Bastar, ton.

1 1
[N

oy
Fin |
F

'

1943 H Mooy 152 stanle (DD JHARKHAND : Chota Nagpur, Jan, 1881, £ S Gambfle 710%
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St BT ™ 1o0n ok Tembhfa 3FRT etecle (D MADHYA POADESH « blirear Chanded
U—‘JU]I‘ Fﬂ|ﬂmﬂug UE—E_ |QDU|I N [ AL TR B WA il e gLy TPLAYRAR B DS B DA e bR - (B TLERL LA P RE I RLE ) B |
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HUHQE; 1208, £, O Wit 1190 ¢ (DL Lhoanda, £o7 Jan. 17Y0, L F Dufie 7207 % (LU

MAHARASHTRA : Chandrapur, Katejari, Plat No. 119, 27" Feb. 1971, 8. M. Wadhwa 133526 © (BS1);
MEGHALAYA - Garo hills, T. D. Srinivasan 1 ¥ {CAL), ORISSA : Ganjar, lan, 1884, ) 5. Gamble
13761 © {DD); Puri, Nobinchagh, 6" Aug. 1917, H. H. Haines Acc. No. 18516 sterile {DD}; 19* April
1914, H. H. Haines 4856 % [DB);, Angul, 130 m, 5% Dac, 1902, J H. loce 2548 Q@ (DD]; TAMIL
NADU : North Arcot, Mantharokultai, Kavalur, 650 m, 18" Morch 1978, E. Vojravely 53483 © [CAL;
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Fig.-14. Diospyros chloroxylon Roxb, var. cupulosa Singh
Female : o. habit, b, fruit with calyx, c. seed.
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UTTAR PRADESH : Gorakhpur, Near Chowk, 4™ Moy 1898, Horsukh 22320 O (DD, Bahraich,
Kakardassi, 20" aApril 1900, hayat 23706 7 (DD

14. Diospyros chloroxylon Roxb. var. evpulosa Singh, V. var, nov.

D. chloroxylon Roxb. var. chloroxylon arte affinis sad fructibus ad 7 mm in diam., vhi maturos
atris, calycibus fructuum cupuliformibus, ca 8 mm in diem., ad 1/3 fructoum includentibus, lobis srectis

differt.

Usuolly shrubs, upte 2 m high, bronches armed with shqrp spines. Fruits upto 7 mm in diom.,
globose, apiculate with the remains of styles, black on maturity. Fruiting-calyx cupuliferm, upto 8 mm in
diom., deeply 4-lobed, enclosing lower one-third to half part of the Fruit; lobes eract, touching the Fruit,
Seeds 3 per fruit, rhomboid-oblong or obovate-cblong, ca 3.5 x 2.25 mm, concave on one face and

tonvex on the other (Fig.-14; Plate 5/4).

Holotype : India : Karnatake, Kolor, Malempallis forest, 4" Sept. 1974, N. P, Singh 133262 Q
{BSI).

F. & Fr.; July — October.

Fcol ; Rare, found in the forests,

Disirib - Endemic totndieconbned to Karnaioka EMHF.QH
= I L

Notes : In Indian herbaria, this texon has been placed within the covers of Diospyros chloroxylon
Roxb. proper, probebly due to solitary, axillary, sessile fowers, oval-obiong leaves, globular smail fruits
ond armed bronches. However, in 0. chloroxylon Roxb. proper, the Fruits are rather kerge in size
{7-10 mm in diom.} and fruiting calyx is Rat, disciform with spreading lobes, fivit is seated on the disc,
the lobes do wot touch the fruit in any way. In vor. cupuloso, on the other hand, the Fruits are smaller
[5-7 mm in diam.), the fruihng-calyx is cup-shaped with eract lobes touching the fruit, one-third to holf
lower part is enclased within the calyx. The fruits of this faxon resembles more closely to young fruits
of D. ferrea {Willd.] Bakh. and mature cnes of D. neilgerrensis [Wight) Kosterm., rother than to the
proper D, chioroxylon Roxb., in shape and cupular fruiting-calyx. But, the fruiting-calyces of D forrea
(Willd.) Bakh. and D. neilgerrensis {Wight} Kosterm. ore 3-lobed and plants are unarmed. Further, in
D. chloroxylon Roxb. var. cupulosa Singh the aestivation of fruiting-calyx lobes is contorted, like proper

var, chloroxylon, instead of valvate as found in above menticned hwo species,

Exsicc.: KARNATAKA : Kolor, Mallompalli forest, 4* Sept. 1974 N. P Singh 133242 3 [BSI.

15. Dhospyros cordifolio Roxb. Pl Cor. 1 : 3B 1. 50. 1795, A, DC. in DC. Prodr. 8 : 230,
1844. D. rugulose R, Br. ex Steud. Nom. Bot. ed. 1. 279. 1821; A, DC. in DC. Predr. 3 : 229 1844,
D. punciofa Decne. in Nouv. Ann. Mus. Hist. Nobk 3 @ 407, 1834, non Korth ex Hiern 1873; A, DC.
in DC. Prodr. 8 ; 230. 1844, D. waldemarii Klotz. in Waldemar, Reise 101 | 55. 1842 D montane
Roxb. var. cordifelicc {Roxb.) Hiern in Trans. Cambr. Philes. Soc. 12 1 222, 1873; 8akh. in Bull Jard,
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Fig.-15. Diospyros cordifolia Roxb.
Male : a. hobit, b. inflorescanca, ¢ bract, d. calyx, e. stamens, T. pistillode.

Female : g habit, h. Hower, i corolla within with staminodes, j-k. stominodes,

| calyx within with gynoecium, m. gynoecium, n. huit with calyx,
o. fruiting-calyx {dorsal view], p. seed.
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Bot. Buitz. Ser. 3. 15 (3) : 203. 1938. D montana Clarke in Hook. £ FL Brit, Indic 3 : 555 1882,
pro parte, non Roxb. 1795

English name : Ebony.

Vernacylar names :; Asm.: Choproka; Beng.: Moishkenda, Bangaub; Hindi © Kendu, Bistendu,
Kalarukha, Kolatendy, Lohari, Sedw; Mar.: Goindu; Or.: Bhodrike; Sans.: Tumela; Tom.: Kettati,
Veakkanattan, Yalkonai, ali; Tef: Vockana, Kokovulimidi, Kakwoohmera, Keka-ulim

Small trees, with spreading branches, irregutar trunk, rust-coloured bark and streng thorns. Leaves
alterncte, highly variable in shape, size end pubescence, 1-12 x 0.4-4.5 em, ovate-lonceolate, abicng-
lanceolate, ovate-oblong, lanceslate-elliptic or elliptic-oblong, usually acuminate, sometimes obtuse,
rﬁunded, reluse or acute dat apex, usuu"y submrdﬂre, sometimes rounded  or  truncate ot I:nr:se,
somefimes different types of leaves on the same plant, thinly pubescent to densely pubescant bothsides
or glabrous obove and pubescent beneath, glabrote with age except the veins and wveinlets; midrib flat
or subcanaliculate obove and raised beneath, pubescent bothsides or glabrous above; lateral veins 5-9
pairs, very inconspicuous; peficles 2-8 mm long, pubescent, Hat or subcancliculate above, rounded
benecth. Male flowers in bracteate, axillary, densely pubescent, 3-flowerad cymes. Calyx 6-8 mm long,
companulate, divided below the middle, 4-lobed, pubescent hothsides; lobes evate, subacute, contorted.
Corolla urceolate, glabrous; lobes 4, contorted. Stamens 16, wnited in pairs by their filaments, inserted

at the base of carolla-tube, glabrous; anthers oblong, glabrous, narrowed ot apex like a nedk, obiuse,
not apiculate, connectivos not produced. Fistillode glabrous, conicel-pointed ot apex. Female flowers
axillary, sclitary; pedicels 6-8 mm long, further extending in fruil, articulated with the flowers, densely
pubescent. Calyx 7-10 mm long, campanulate, pubescent bothsides, deeply divided nearly to the base;
tube 1-2 mm long; lokes 4, ovate, acule, contorted. Corolla urceolate, 8-10 mm long, glabrous or thinly
pubescent outside in upper region; lube narrowed at apex; lobes 4, elliphe-oblang, about helf s long
as tbe, reflexed, contorted. Staminedes vsually 8-10, rarely 12 (Hiern, 1873; Gamble, 1922
Bakhuizen, 1938), insartad at the base of corolla-tubs, glabrous or thinly pubescent ot fip; Klements 1-
1.5 mm long; sterile anthers 1.5-2 mm long, equal or unecuet in size, norrowed like o neck and curved
Ik

bone ot mrodieed  Fhoeee
AR Figp

s P
NGT Proqucad. Yary 4 1 T

e aidle iawie . P .
52, wWiTH Qislibet aiternele 6 grooves

outwairds of the opex, obiuse, connect
and ridges, glabroys, 8-celled, cells 1-ovuled; styles d; stigmas 2-fid. Fruits globose, 2-3 em in diam.,
globrous; pedicels 5-13 mm long, pubescent. Fruiting-calyx flat, 4-angular-disciform, pubescent, disc
1-1.5 em in diam., fruit seated on the disc, no tube; lobes upto 1 ¢m long, reflexed, margins sometimes
folded outwards. Seeds usually 4-5, somefimes upte 8, elliptic-eblong or wedge-shaped, 7-9 x 5-& mm,

dark brown, alobrous; albumen equable [Fig.-15; Plate 671, 2 & ).
Holotype . Roxhurgh Plate 50, Pl Cor. (K
Chr. No.: 2n=30 (Bedi e ol, 1980); n=15 (Bir et al, 1984; Mehra, 1974).

fi. & Fr.: January — June,
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Ecol.: Found in wastclonds and dry deciduous or semi-evergreen fordsts. If the trees are given
annually o kght pruning treatment by cutting branches at a cerfain height above the ground, they may
give o beautiful look of clipped bushes for ernamental purposes. This species may grow even in highly
eroded and unstable habitats. Under such ecological conditions, usually reproductive buds are developed
on the exposed roots for vegelative reproduction [Ambasht, 1988),

Drstrib.; The spacies finds wide distnbution in india, including north-sastern parts. The main States
af its concentration are Himachal Frndesh, I:}-E-“HiI F’uniub, Haryona, Uttar Pradash, Unhranchal, Bihar,
W, Bengal, Assam, Manipur, Tripura, Orissa, Modhya Prodesh, Rajosthan, Gujerat, Moharashtra,

it LH Tnmll Mnr‘l | nnr‘t ﬁﬂf‘]ﬂl‘ﬂﬂh 2 hllr' lorie rclnnrlt Rﬂ\mnrl InA:nn torreho e l‘L\:t twon nv+nnr‘|r_ [ Fa
SrnTand, LB NG ARGOMan &0 ™MICLOON WGRGI. DOYONS NGIAn Talmiiery, NIz 1000 BXiencs o

-

1
A o I IO Sy . LR S I | . [ S P | 1] [N L ¥ W P, | |
naona (a2amy, Nil::ll.l::l}fu pfdrllnsl..llu Gnod iNOfn. Ausirgia {mape-.a).

i Lunka, Myanmar,

(5]

Folfen: Grains 3-zoneeolporate; endocolpivm lo-longate, dumb-bellshoped, 2 x 7 Jm, Exine
surface Faimt OL, Size 29-33 x 22-30 {m {Nair & Kothari, 1985). Sharma & Gupta [1979) have,
hewever, provided detailed momphology of pollen grains as 3-colporate, prolate {40.5 x 28.5 pmi, range
35-42.5 x 25325 pm. Parasyncolpate. Colpi long, membrane psilate. Apocolpium diameter about
4 m and mesocolpium distance oboyt 12 Um. Ora lo-longate. Exine abour 1.5 pm thick. Sexine
thinner than nexine and sexine pattern clmost obscure.

Anatomy : The woed is pale brown, diffuse-porous. Growth rings indistinct. Vessels very small,
evenly distributed but with o tendency to be aligned radially, mostly in shert or long redial multiples of
2-5; vestel lines distinct. Porenchymo diffuse to diffuse-in-aggregates sometimes as closely 5pucec| thin

Lras or fapming o mokvoeh el - 3 distinet, fime, dosely soocad ord unilermly distributed, The
H (" B NR-IRLATIN Sl TN |ura |'\.L|J'|I ulallilhl.l |J|IE.| \-luacl} JHU‘.GU 40 1A UIIIIUIIIII?‘ (S iR=T1 R ) ELE) nig
heartwood and sopwood ore indisfinet, straight-grained, Ffine-texrured [Wright, 1904; P 'Im}rﬂsh

1782). The timber is suscephble to dry wood borer.

Phyfochemisity @ Stem yields lupeol, diospyrin and its derivatives und related compounds.
Tetrohydrodiospyrin has been isololed from the bark. The leaves contain dihydrodiospyrin, diospyrin,
lupeol and betulic acid. The fruit-pulp yislds triterpencids and esters of a-amyrin, ursolic acid, oleandlic
acid and betulinic acid. Belulinic acid has also been isolated from the seeds (Asolkar of af., 1992). The
phytochemical survay corried out by Daniel of of [1980) also revealed the presence of sapenins in the

stem and alkaleids and saponins in the leaves. Flowers are lacking these constituents in this species.

Uses : Alcoholic extract of bark has CNS depressant effect as indicated by alexia finability to co-
ordinate), decreasad locomotor activity and loss of righling reflex in mice and rats. It also has
spasmolytic activity on rabbit and guinea pig ileum and produces bradycardia {slowness of heart beat]
and hypotension in ancesthetised dogs {Singh et al, 1971). The extroct also indicates potent anti-
inﬁammarcry activiky and antipyretic affect n rats and analgesic effect in mice [Kohli ot af, 1972
Rostogi & mehrotra, 1993b). The plants are used in fever, dysuria, gravel, neurclgio, diarrhoea and as
an anlidote against spider-bite poison. The plant is also used as an insecticide [Secoy & Smith, 1983,

BOTAMICAL SURVEY OF INDIA
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Recently, experiments conducted by Prasad & Simlot {1982} heave revealed anfifungal activity of fruits
against Fusarium species and Helminthosporium turcicum.

Notes : D, moniana Roxb. and . cordifolia Roxb. ore very closely related specios ond have been
variously inferpreted. Gamble {1922) kept them separate and stressed the difference as D montana
Roxb. has larger fruits than those of O. cordifofia Roxb. Hiern (1873) transferred D. cordifolio Roxb. 1o
the rank of voriety under . montana Rexb. Bakhuizen [1938) also followed Hiern's {1873 concept and

addder twp more voriehes to LY pontong RoxD, v Wi el onvila Yy o ¥ o,
Horiansis EnLl—l thisl mrn hecounr  pot recanmizoble im0 Indian o cbeesmdimend Kankaces o 1710374

LA s Ll NS, ShASgEISRALEE i L o T L= NASFEFTIIN: 11701
[P U E L TN JUNE [ NN, JU Y A SR S 1 TN | L
SUTHTUNY o OUWYE YVIEYs LUrkalleleld Inerre oaiige= TP RTHL TR, MuyweyYeEl, ng ﬂgrEE‘ﬁ. WITH Two
r —

with larger fruits corresponding to D. montana Roxb., which occurs in different areas. The present study
revealed that the two taxa may be easily distinguished as under :

Diospyres montana Roxb. Diospyros cordifolic Roxb.
leaves are generolly oval-oblang or Leaves are generally ovate-lonceslate, some aileast
lancealate-ohlong with rounded or cuneote base. with subcordate base and rest rounded.

Anthers in male plants ond staminodes in females Anthers in male plants and staminades in femalss

are distinelly apiculate due to produced connectives.| are obtuse of apex er slightly narrowed like a
nE‘Ek_. net apicu‘|ufe due io produr;g_] connectives,

[ S

Stominodes invariably 4 in femole plants. Staminodes vary from 8 jo 12 in female plants.
Froiting calyx-lobes broadly ovate, horizontally Fruiting calyx-lobes rather narrow, almostriangular
spreading or reflexed, morgins not rolled any side. | in shope, usually reflexed, with out- roled maorgins.

Mesocolpium distance in pollens is ca 20 [em. Mesocolpium distance in pollens is ca 12 pm.

Further, the character of smaller fruits in D. cordifolia Roxb. than D. montane Roxb. does not
hold good in Indian plants and the distribution of the two dlse overlaps in India. However, D. cordifolia
Roxb. may be easily disinguished from D. montana Roxb. by the characters pointed out in the
present work.

Exsice.: ANDAMAN & NICOBAR : South Andamans, Rangochang to Chidiyatapu, Sea level, 14%
March 1980, T A Rao & 5. Chokroborthy 7638 Q (FBUL; 29" May 1974, K. Thothathari & N. . MNair
1085 < (PBL; Litorale forest, Sea level, 8% April 1973, N. P. Bolokrishnan 82 ¢ (PBLY; Henry
Lowrance hill range, 35 m, 12" Oct. 1985, Barin Ghosh 11594 Q {PBL}; South Nicobor, Great Nicobar,
Galathea river bank, Mear Satish bridge, 17% Qct. 1979, D. K. Horg 7223 @ (PBL); Compbell Bay 1o
Chengapps, Sea level, 27 July 1976, N. P. Bolakrishnan 4042 9 {PBL); DELHI : Zoo Garden areq,
16" May 1993 B. [ Naithani B1968 & {BSR); Karnal road, 23 miles, 22 June 1945, K. N Kauf

& Party 22946 o' (LWG): Quatla area, 127 May 1993, B. D. Noithani 81939 ¢ (BSD). HARYANA

ROTARICAL SURYEY OF INGraA
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. Hissar, Hansi, 29" Nov. 19261, N C. Noir 18720 9 (BSD); 25" April 1962, V. 1 Nair 19947 ¢
{BSD); Jind, Between Jind and Hansi, 17" Oct. 1962, N C. Nofr 24815 © {BSD); Kamal, 7* May
1963, M. C. Nair 26490A T, 264908 7 [BSD); 15" Oct. 1962, M. & MNair 20604 2 (BSD); Rewori,
Sidrauli, 187 March 1942, N. C Nair 20805 &7, 20804 £ (B5D); Sonipat, Murthal farest, 157 Aug,
1962, V. [ Nair 23322 sterile {BSD); Gurgaon, Sohna, 277 Dec. 1959, T. A. Roe 11075 ¢ (BSDY;
HIMACHAL PRADESH : Una, 10™ April 1972, Q. P. Mishra 45828 < {BSD); Near Rest House Bihry,
267 July 1977, B. P. Univel 61217 < (BSD}); Dhundla, 23 July I‘??? B. P. Uniyal 61191 {BSD);

Kedarpur, Near Yomuna rivar bank, 29"‘ April 1986, 1. P. Sharma 79381 © [BSD), MADHYA PRADESH
o Jabalpur, 10 miles before Katni, 31" Dec. 1942, G. Ponigrohi 4496 © [RSA); Sagor, Civil Station,
16" April 1914, Dourell Acc. No. 12390 ¢ {DD); Indore, 6" April 1991, W. Biscoe 2765 (' {DD);
PURUAR : Bhatinda, Nathana, 237 March 1968, N € Nair 26738 o {BSD); Hashiarpur, 14" June
1¥28, Proin Acc. No. 53426 (DD); Jaijon, 8" July 1971, O. P. Mishra 44379 ¢ (BSD); Uno Road, 24"
Aug. 1977, 4 N. Vohra & P. Danief 60396 Q (BSD); Gurdaspur, Dinanogar, 28" Aug. 1969, U. C
Bhetacharyye 39353 Q (BSDY; Talwara, 19" Seqt. 1979, P Daniel 47525 Q2 (BSD); 14" 3ept, 1970,
P Mishrn 41814 Q {BSD); Sidhchelerh, 190 July 1971, O P Mishra 44589 > (BSD}; Brindaban,
200 ppril 1972 O P. Mishra 47180 o {BSD), Paticla, March 1948, Kirat Ram Acc. Mo 103033
4 {DD); RAIASTHAN : Chittorgarh, 18" Sept. 1948, K. K. Singh 1481 ¢ (RHMD); Jaipur, Bairat forest,
20" Dec. 1965, B. M. Wadhwa 3377 © [CALL; Udaipur, Benki, 9" Feb. 1957, K. C. MNautiyal 25444
¢ (DD} TRIPURA : Kailoshaher, 30 m, 1% Dec. 1956, M. K Endow Acc. No. 121346 ¢ (DD);
UTTRANCHAL : Dehra Dun, Mohan Iron Bridge, RNP, 12" April 1998, K. K. Singh & Anand Prokosh
216321 <2 {LWG); Badshahi Bagh, 13* Jan. 1900, U N. Kanjifof Ace. No. 38705 © [ASSAM); Near
Tnlc.nknna Exchange, §50 m, 17" April 1949, U, C Bhatacharyya 37772 © (BSD); Forest Scheol Pork,

He =L Tiage, e Ll g Sk aE e | e

450 m, 2&% ﬁ.plli 1904, U N Kunpfc.rf 1236 &7 [DD); New Tues, Aprlr 1"?3"?, M. B. Ruieada Acc.
No. 8027% ¢ {DD); Barivada R. F., RNP, 29" April 1993, Anand Prokash 210452 7 (LWG); UTTAR
PRADESH : Bulondshahr, Daultabad, 28" April 1963, N. P. Singh 27458 Q@ {BSD); Siyana, 200 m, 28"
Aug. 1964, N. P. Singh 33575 (BSD); Mainpuri, Tisauli village, 14 km on way to Kurcoli, 18" Qch.
1995, Maliva & Party Acc. No, 2154438 9 (LWG); Etawah, Achhalda, 10" Feb, 1995, Tarig Husain
& B. Do 219957 1 {LWG); Sitopur, Gayraia forest, 247 April 1956, H. laf & 5. [ Kapeer 26845
T {LWEC); Lucknow, NBRI, 18" Dec. 1969, H. O Soxena 82259 9 {IWG); Mohanlalganj, 8" March
1958, 4. G. Srivostava 46991 Q (WG], Lucknow Cantt, Dec. 1969, N, Singh Acc. No. 81959 ¢
(IWG); Viiyara village, 18™ June 1958, S G. Sivestaove & Hira lol 841918 ' [WWG); Foizabad,
Maniparvat, 8" Aug. 195%, Y. K Sarin 8986 @ {BSD); Bijnor, south of Nojibobod towards Railway
Station, 57 Nav. 1979, £ P Shama 67192 ¢ (BSDY; Saharanpur, Bodshahi Bagh, 300 m, 19" April
1904, UM J‘Can;nl'af 1241 7, 1242 ¢ (DD}; Meerut, Hastingpur, March 1953, R M. Singh Ace. Ne,

T12EL™ M. WAEET BERIMAL o Deaan e (ot B s oo TR Lo WM W O TADn
L ) u ||I.-"I.!h ¥t LIkl Yitdfal IIU‘F‘FIUIIF NN STanie ULIIL.IUFII, It JUTIR L, ¥, U’”IHH (IR A=

{BSJO). Also examined Bangladesh : Sylhet, Chhatak Syampora, 19* Nov. 1943, G. K. Deko 21823
W {ASSAM),

BOTAMNICAL SURVEY OF INDI&
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16, Diospyros covrtolfumensis Bahadur & Gaur in Purkoyosthe, Ind. Woods 5 : 124 19872
D. orixensis Wight ex Hiern in Trans, Cambr. Philos. Soc. 12 : 264, 1873, non Klein ex Willd. 1805;
Clarke in Hook. F Fl. Brit. india 3 : 571 1882, D humilis Bourd. in J. Bombay Nat, Hist Soc. 12 -
332t & 18%98, non {R. Br) F. v. Muell 1847

English nome : Ebony.

Yernacular nomes : Mol Meruvalan, Maruvatan, Velleithuvarai: Tom.: Velleithuvarai, Mukkane.

Dicecious frees, 6-12 m high, with pubescent young branchlets. Bark smooth, 56 mm thick,
blackish brown, that of branchlets without lozenge-shaped striations. leaves alternate, 2.5-9.5 « 1.5-4

cm, elliptic, abrupty shortly or well obtusely acuminate, reunded at base, coriaceous, fulvous pubescent
bothsides when young and on the midrib bnihsidES or atleast beneath in malure stoge; midrib ronsed

canthuhte obove, Male Howers suhsesaﬂe in many-flowered, foscicled cymes. Calyx campoaulare, 4-
lobed, hairy outside in bud stage, subsequently glabrous, glabrous within; lobes broudly ovate, acure,
valvate, ciliate. Corclla urceolate, g|ubraus bothsides; lobes 4, contorted. Stamens vsually 10-12, rarely
16-20, unequal, united in pairs at their boses through filamenis, inseried at the base of corolla-tube;

anthers obmse u]nbmus nat ::lmcu]me Pistillode ﬂ|u|::ruus. with short 4 5’rmrnm Fomale Hewors ,-.},‘,IIGJ.-},rr

solitary; pedicels equolling the peticles, hulvous hairy. Brocts caducous, Calyx 4-lobed. cleft half way
down, hairy outside in young stage, subsequently glabrous, glabrous within, lobes broadly ovate, acure,
ciliate, contorted. Corolla urceolate or oveid, glabrous; lobes 4, conterted. Staminodes 4. Cvary
glabrous, 4-celled, cells 1-ovuled; stigmas 4, black. Fruits oblong or chlong-globose, 1.3-2 x 0.9-1.5 cm,
thinly hairy ot base near the place of insertion ot thalamus, distinctly padicellate: pedicels 3-4 mm long,

pilose. Fruiting cnlyx not enlarged, é-7 mm across, much shorter than fruit, flat, disciform, Fruit

s i) Hat=3m=H |f IR hfir o -y, urlvw | i
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{Fig.-16; Plate 6/4).
Holotype : india : Tomil Nodu, Courtallum Wight 5. n. (K-Wight Hb.).

I m

- Ly I
FI. & Fr.: March — lune.

Ecol: Found in evergreen forests, chiefly on the eastern slopes of Western Ghats, between
600-1100 m. The fimber is suscephible to dry wood borer.

Distrib.: Endemic to India, confined chiefy to Tami! Nadu and Kerala [Map-3}

Anatomy : The wood is diffuse-porous. Pores smoll, subdivided or in short radial lines of 2-3 which
are very distant and arranged obliquely or in achelon. Growth rings indistinet. Vessels very small, svenly
distributed byt with o tendency to be aligned radially, mostly in short or long radial rnﬁ|tip|es of ?-f;,'
vessel lines distinct. Parenchyma diffuse to diﬁu;e-in-aggrega’res sometimes as closaly spaced thin lines
or forming a network with rays. Rays distinct, fine, closaly spaced and uniformly distributed. The

BOTAMICAL SURYVEY OF INIHA
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Male :

a. hobit, b, hobir [type), ¢. flower, d. cobyx within with pistllode, o-f stomens.

Femofe : g. hobit, h. fruit with calyx, i fruiting-calyx [dorsal view).

Fig.-16. Diospyros courtallumensis Bahadur & Gaur

BOTAMICAL SURVEY OF TRDHA
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Distrib. Skerch Mop - 3
@ Diospyros candolleana Wight: 4 Diospyres cauliffors Blume;
n Diespyros  chloraxylon Resb. vor. chioroxylon;

n Mocnwrn: shlorowddon Boubs wer eroou fherr Sinch:
Lhospyros o ¥ yowr, oo Singh;

=2 SRR

x Diospyras condifeliv Foxb, » Dicspyios covrfoffumansis Behadur & Gaur
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Fig.-17. Diospyros crumenata Thw.
Male - a. habit, b, Hower-bud, <. flowar, d. calyx within, e. stamen.
Famale : . hebit, g. fowerbud, k. eorolfa within with stominodes,

i ehormirieeds 3 PibcwEesieT
ka Ldh LR . L] j- ur-'vﬂ"-l“”--
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Iransverse bars conspicuous, [oined with regular, wavy, concentric but very narrow belts. The hegrtwood
and sapwood are indistinet, straighi-grained, fine-toxtured,

Nofes : This species is closely dllied to D montono Roxb., to the extent that Bakhuizen {1928)
considered ils conspecific taxe D. orixensis Wt ex Hiern ond 0. fomifis Bourd. synonymous to
D. montana Roxbs. Bur, the shape of Fruiti ng-calyx, 4-celled ovary and uncleft stigmas best distinguish it
from D. montana Roxb. During present study, | have examined few buds of male Howers and found that

_ the mumber of stamens varies from 10-12 and not 16-20 os mentioned in e prowclogue. However,

e range in the number of stomens since encugh material was not available

[ 3w vy I Tw) Faaviig

iy e o LI

. . LN #L rak

- I W alte only @ or 10 stamans have heen ilustrated
I me. In fhe figurg PrOVIGED WITH ! i sl

| Aerar e T

Exsice - KERALA - Trivandrum, Agaﬂhyumu'ui, Athirumala, 1000 m, 1* April 1989, N. Mohanan

5530 1 {TBGT) TAMIL NADU - Tirunelvel, Way to Kanthaporai, 850 m, $* July 1964, A. N. Henry
& M. Chandrabose 19827 © [MH); Kannikath, May 1901, C. A. Barber 2959 sterile {MH].

17. Diospyros crumencht Thv. Enum. Pl Zeyl. 17%. 1868; Hiern in Trans. Cambr. Philos. Soc.
12 . 169, 1873: Beddome, le, Pl Ind. Orient. 26. F. 126, 1874; Clarke in Hook. f. Fl. Brit. India
3 . 567. 1882 Kostermans, Rev. Handb. Fl. Ceylon 3 © 51. 1981

English name : Ebony

Vernacular names : Kan.: Kantumri, Karitumari; Mar.; Muliyo; Tom.: Chemelpaniche,

-

= . . . T N |
Evergreen, dioecious frees, with scaly bar
R S e Iy - LI M + L.
I ] Uluhﬂlr LUnNeUaTe Qi QOae,

7-12 x 2.5-5 em, elliptic or elliptic-oblong, obtusely narrow
obtusely abruptly subocuminate at apex, coriaceous, totally glabrous, shining hothsides, pale-grey cbove,
light brown beneath in dry specimens; midrib candliculate above particularly in lower half, slightly raised
beneath, glabrous bothsides; lateral nerves many pairs, thin, inconspicuous, mixed with reticulation;
peficles 7-13 mm long, canaliculate above, rounded beneath, glabrous, Male Howers ysudlly in 3, rarely
5 to 7-Howered, axillery, hairy cymes bent downwards, borna on young branches, when leaves fall down
branches give on appecrance of rocemase cyme inflorescence; primary and secondary peduncles
pubescent, 3-4 mm long; pedicels 1-1.5 mm long, pubescent, not thickened. Colyx 546 mm long,
campanulate, sublomentose oulside, glabrous within, obscurely 4-tcothed; teeth ca 1 mm long, kangular,
aoute, valvate, Corolla yellow, 10-12 mm long, whbular; tube narrowed of apex, fubvous-tomentose
outsida; glabrous within; lobes 4, ovate, acute, urdulate-margined, spreading, tomentese bothsides,
conforted. Stamens 8-14, almast equal in size, free, hypogynous, seated on ihe torus; anthers linear, co

Rl R i

g

3 mm long, gradually narrowed towards apex, globrous, apiculate. Pistiflode hairy, rudimentary. Female
flowers axillary, solitary; pedicels 57 mm long, thickened upwards, densely lementose, orticulated with
the Aowers. Calyx breadly or openly cup-shaped, 810 mm long and about as wide at mouth, tomentose
bothsides, 4-lobed, divided upto middle; lobes almost roundad, tomentose bothsides, acute at apex,
margins folded outwards, lobes slightly pushed downwards of base ferming dilated marsupio between the

BOTAMICAL SURYEY OF INDIA
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lohes, valvate, Carolla 10-13 mm long, exceading the calyx, wbular; hibe farruginaus tomentose outside,

glabrous within, 4-lebed; lobes ellipfic-oblong, undulate-margined, tomentose bothsides, conterted. Staminodes
vsually 8, rarely upto 12, subequal in length, arranged in bvo rows vpposite ond dlternole with corolla-
lobes, inserted af the base of coralla-tube, globrous; filaments 1.5-2 mm long; sterile anthers 2.5:3 mm
long, almost flat. Ovary 8B-celled, densely tomentose, cells 1-ovyled; styles 4, densely tomentose; sligmas
4, Heshy, shert, Fruits 3-5 em in diom., globose, & to B-seceded, apiculate, glabrous. Fruiting-calyx
flatened, not thickened, discoid or intersegmental areas straightened forming the calyx tetrchedral,
without internal elevated rim, fruit seated on the disc; lohes somewhat constnicted af base, not thickened,
spreading, not reflexed. Seeds HoHened, upte 2.5 cm long, elliptic, black, shining: olbumen ruminate
iFig.-17; Plate 7/1 & 2}

Holotype : Ceylon Plants, Thwoites 2438 < ({PDA); fsotype : (K.
Fi. & Fr.- march — Oclobaer.

Ecol; Usually metwith in moist, semi-evergreen forests, upto 1200 m. The germingtion of seeds is
epigeal and cotvledons get detached of an eorly stage.

Distrib.. The main zones of its concentration in India ore Maharashtra, karnataka, Tamil Nady and
Andoman & Nicobar Islands. It extends further southwards to Sri Lanka — ifs native home, and Myanmoar
{Map-4).

Polfen : Pullen yroins J-colporale, profule (45 x 37.5 Wm). Colpi long, running from pole to pole
with psilate membrane. Ora more or less circulor. Exine about 2 Um thick. Sexine thinner than nexine.
Sexine pattern almost obscure {Sharmo & Gupta, 1977).

Anatomy : There are three vascular traces in each catylodon and xylem splits much in collet area.
Each epicotyledonary leal possesses one trace, passing into rook, rarely showing spliting of xylem
{wright, 1904).

The wood is dilfuse POFOUS, red-coloured which intensifies from outward to inwords with local black
strancls here and there. The hearwood is usually small, containing a fair percentoge of fibres of narrow
lurmon. The growth rings are indistinet. Vessels small to very small, evenly distributed but with o tendency
lo be dligned radially, mostly in short o long radial mulliples of 2-5; vessel lines disting to
inconspicuous. The vessels of twigs ca 0.27 mm long, with 0.05 mm ond 0.04 mm radial and tangential
diameter. lhe sapwood, however, bears vessels having 0.16 mm rodial and U.10 mm tangential
diometer. The parenchyma is distingt, dittyse to diffuse-in-oggregates sometimes as closely spared thin
ines or lorming o network with the reys. The length of wood parenchyma cells in sopwood varies from
0.06 mm to 0.12 mm, with 0.016 mm radial diemeter. The radial diamster of weed fibres in sapwood
and heartwoed is about 0.01 mm. The medullary rays ore fine, closely spoced and uniformly distributed.
The rodial diameter of vertical medullory ray cells is 0.019 mm and tangential §.02 mm, with verticel
length ca 0.0 mm. The radial diameter of herizontal components is 0.05 mm and tangential 0.012 mm,
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with vertical length ce¢ 0.02 mm. The meduliery rays occur as radial rows of cells throughout the
secondary xylem. In most of species of Diospyros L. there is only one cell in tangential width, bur it is
interesting ‘o note hwo or thres cells in width in this species. In this respect it shows close affinity with

|||||| alinily I TR

D racemoso Roxb., 0. insignis Thw. and D. pruriens Dalz. (wright, 1904; Purkayastha, 1982)

Uses - Mature fruits are edible. The timber is of medium quality, used for making tools for
agricullure and for house hold arficles.

Nojes - In Indian herbaria, the specimens of this species are somefimes mixed with or confused
for D. ridfayi Bakh., However, two foa may be distinguished an the basis of number and size of
siamens, size of female pedicel, size of Fruit ond texture of Futting-calyx etc.

Exsice: ANDAMAN & NICOBAR : long slands, Juby 1915, C. E Porkinson 666, Acc. Mo,

282691, 282692 Q [CAL), Without locality, 127 Get. 1970, Without Coflector Acc. No. 125289 sterile
[RHMD): KARNATAKA : North Kanaro, March 1896, W. A Talbot 3560 ' {DD).

1B. Diospyros discolor Willd. Sp. Fl. 4 (2} : 1108. 1806, nom. cons. prop., non Wall, ex King
& Gomble 1905; A. DC. in DC. Prodr. 8 : 235. 1844; Hiern in Jrans. Carbr. Philos. Soc. 12 : 2480,
1873; Bakh. in Bull Jard. Bot. Buitz, Ser. 3. 15 (2} : 145. 1937, Cavanillea phifippensis Desr. in Lem,
Encyd. 3 (2} : 643. 1792. C mabelo Poir. in Llom. Rec. Planch. Bot. Encycl. 2 : L 454, 1797
Diospyras embryopteris Pers. Syn. Pl. 2 : 424. 1807, pro parte; Spreng. Syst. Veg. 2 : 203, 1825, non
Fernand-Vilar 1880. . mabolo {Foir.) Rexb. ex lindley in Bot. Reg. t 1139. 1828, nom. ilegit
D. embryopteris Boj. Hert. Mavrit, 200. 1837, non Pers. 1807, nec Spreng. 1325‘, nec Fernand-Villar
1880. Embryopteris discolor iwilld.) G. Don, Gen. Syst. 4 : 41, 1837, Diospyros kaki Blanco, Fl. Fifip.
ed. 1. 302. 1837, non Thunb. ex L . 1781 Mabola edulis Rofin. Syba Tellur. 11. 1838. Diospyros
blancoi A DC. in DT, Prodr. 8 : 237. 1844, D. molacapai A, DC. in DC. Prodr. 8 : 237. 1844; Hiern
in Trans. Carmbr. Philos. Soc. 12 : 247. 1873, D. embryopteris Blanco, Fl. Filip. ad. 2. 209 1845, non
Pers. 1807, nac Spreng. 1825, nec Boj. 1837, nec Fernand-Villar 1880. D. melanide Sieber ex Hiern
in Trans, Cambr. Philes. Swc. 12 : 261, 1873, non {Commers.] Peir. 1804, nec Neraud. ex A. BC,
1844. D, philippensis {Desr.) Gurke in Engl. & Prantl, PHanzenfam. 4 {1} : 164, 1891, nom. rej.
homonym of Diospyros philippinensis A, DC. 1844, nec Diefr. 1852, nec. Naves & Villar 1880. D. utifi
Hemsl. in Ann. Bot. @ (33 : 154. 1895 D merillii Elmer, Leafl. Philippine Bot 5 : 1775, 1913.

English nemes : Mabola Ebony, Butter Fruir, Comogen Ebony, Brazil Nut, Fhilippine Persimmon,
Mabola Tree, Mabola-date-plum, Velver Apple, Velvet Persimmon.

Vernaeular nome : Hindi ; Biloyali Gab,

Moderate-sized trees, with fulvous-sericecus young branchlets. Bark longitudinally rugose  Leaves
alternare, 12-28 x 5-10 em, oblong, acuminate, rounded ot base, glabroys above, sparsely pilose
beneath when young, glabrous with age, glandular beneath, coriaceous; midrib very prominently raised
beneath, pilose in young leaves, glabrous with age, candliculate ond glabrous above; lateral nerves
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Fig.-18. Diaspyros discolor Wilkd.
Female : a. hobit, b. flower with brocts, ¢ broct, d. fruiting-calys, &, colys-loba [ventral view),
f. staminades within torofio-tbe, g gynoaciem, h. Fuit with calyx,

-
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several, inconspicuous; peficles 0.6-1.8 cm long, fulvous-pilose when younp, globrous with age,
canaliculate above, rounded beneath, rugose. Axillary buds triangulor. Male Howers subsessile, in
3-Howered, fulvo-sericecus cymes arranged in termingl and axillary, ca 17.5 em long racemes. Bracts
delioid, acute. Calyx turbinate-campanulete, ca 1 <m long, deeply 4-lobed; iobes silky outside, imbricate.
Corolla funnel-shaped, 4-lobed; lobes hwisted. Stamens 24-48, hypogynous or inserted ot the bose of
corolla-tube, sometimes both, united in peirs, nearly equal, glabrous; anthers linear, apiculate due to
produced cennectives, dehisce laterally. Pishllode hairy, rudimentary. Female flowers almost sessile,
solitary, axillary, bracteate. Bracts 2, attached of the base of calyx, ca 5 mm long ond as brood,
broadly ovate to suborbicular, acute, nubescent outside, with prominent midrib, persistent. Calyx
campanulate, deeply 4-lobed, no distinct tube; lubes broadly avate to suborbicular, acure, 1-1.3 x 1-1.2

cm, imbricate, pubescent and glandular outside. Corolla-tube slightly constricted at the cpex, silky cutside

_ upwords, 1-1.5 cm long; [obes 4, ovate, about half the length of tube, sitky hairy cutside, imbricate,

Stominodes 4-5 or 8-10, altemating with corolla-lobes; filaments co 4 mm long, attached in the lower
part of corolla-tube for about their two-third length; sterile anthers linear, ca 3 mm long. Ovary ca 5
x 7 mm, almost globular, narrowed at apex, pilose-silky, 8-celled, cells 1-ovuled; styles 4, not cleft at
opex, pilose except in the shgmalic region; stigmas 4, somewhat flartish, glebrous. Fruits globose, 5-10
cm in diam., densely velvety, reddish, 4 to &-seeded [usuolly -:5-5eededl_, with renzains of styles at opex,
Fruiting-calyx flat, no tube, not much dcerescent, about two times as large as flowering female calyx,
disciform. fruit seated on the disc; lobes 4, ovate-obleng, spreading, touching the bose of fruit, thinly
PUbescan:r outside, glabraus within, Seeds ellipsoid-plancconvex, two fuces fiat ond one face convex,

glabrous, 2.5-4 x 1.5-2.5 ¢m, horolate-coloured, with a pule or creem colovred lire from hilum 1o
. Z. 52

T | 1 [ N | nnnnl’\le I'Fi_.n;‘_ﬂ.‘ _F!lll‘!’g F IB B ,&_1_

micropylar end on convex 1O hibumen equatie (g ; 7 1

Hcforype : Cul’rivu’red; Waholo ver Fi|ippinc:s”, Herb. Lamarck No. 568 IP-Lurn,,' IDEC microhiche
AZ4-17
424170

Chr. No.: 2n=20 [Namikawa et al, 1932; Chatterii, 1964; Zhuang et ol., 1990; Chen, 1993,
Chen et af., 1985).

Ff & Fr.: February — April.

Ecol.: Rare, found dlong the foet of hills, upta 800 m. Often cultivated as an avenus tree along
the roads and in the gardens for its ornamental foliage and showy fruits, The plant is propagated by
the seeds or by graffing on seedling stock. It can olso be uwsed s o stock For grafting D. koki Thunkb.
ex L F

Distrib.- In India, the species grows wild in Bihar, W. Bengal, Assam ond Kerala; culivated
slsawhara. The other zones of concentration beyond the eastern boundary of the country are Myanmar
Taiwan, Fhilippines, Malay Peninsula {nafive " o United St
America end Singapore [Map-4).
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Anatormy: The lower epidermis of the leaves bear coronulate papillae {Metcolfe & Chalk, 1950,
Yakovlev & Zhukova [1980) hove reporled presence of a chlorophyllous embrye in this species,

Phytochemistry - The fruits contoin protein, crude fibre, fat, reducing suger ond other carbohydrutes,

esides phylin [Anonymous, —berglin, betulinic ocid and Prsitosterct have been isolated from the
bruits and wood [Rastogr & Mehrotra, 1993a). Recently, o € C,, nalkanes have alse been reported
krem the bruits [Rastogi & Mehrotra, 1993¢). Join & Srivastava [I?Bai]' have isclated o giycoside 3, J'-
di-O-methylellagic  acid-4-O-[-D-xylopyranosyl-{1 —4)-B-D-glucopyrancside {l} from the stem-bark of
this species, besides betulin, betulinic acid and lupecl as the trikerpencidal constituents. Srivastava & Pitre
[1985) have isolated a new anthraquinone glyeoside (1, 3, 5 trthydroxy-é-methoxy-2-methyl anthraquinone

8-O-B-D-glucopyrancside) from the stem-bark.

Uses : lhe quince-like fruits are eaten after removing hairs and skin. lhe pulp is rather hard and
aromatic fike clave probably dus ke considerable percentage of phytin. The natives relish the sweet and
aromatic pulp during December-February, Recently, this species has been cultivated at many places and
seedless cultivars have been developed. Wood furnishes a hard, compact ebony of deep black colour,
used for making combs.

MNotes : Kanjilal on the herbarium sheet no. 5452 sterile [DD} has mentioned 20 stamens in the
male Howers. However, the specimens examined by me have 24-48 stamens.

Willdnow propossd the name Diespyres discolor Willd. in 1806 and cited Cavanillea phifippensis
Desr. (1792]) in synonymy, making D, discofor Willd. a superfluous and illegitimate name. C. phiippansis
Desr. wus fermully transferred to Diospyros L by Guike {1871} to pruvide nomenclaturally comect name.
Bur, this name (D. phifippensis (Desr.) Gurke) was completely ignered upto quite recent, probably dus
to confusoble name with Drospyros philippinensis A, DC. (1844), an erthographic variant, given for a
Philippine endemic species. The homanymic potential of two epithets has recently alse been admitted by
General Committee of JAPT under the Art. 53. 5 of the ICBN {Knopp & Gilbert in Taxon 53 : 798.
2002}, In such conditions, the next earliest ovailable nome is D. mabolo {Poir} Roxb. ex Lindley {1828)
based on Covanillea mobole Poir. {1797, not D. blancei A. DC. {1844 us proposed by Howaord
{1971). But, this name has also not been token up since ils original publication. As such, Knapp &

Gilkart {2002] have proposerd the conservation of the name 0. discolor Willd. which has been most
f‘ﬁmmnnlu n:ﬂd |'1||l' 1% |||ﬂr1|hmnl'n In H'm nrnmnf wnrlr ’rl'm rovncart ﬁl: Knaoo & GI“"!FI'I‘" f?nn?] l'u'lt. l"iFIPn

N o R rr
followed with the heope ‘ha! the name D. discolor Willd. will be conserved againgt homohypic D,
S A Pasr Y Cuike B mabols Poic)!) Raxk. &x Undley ord 0 blancol A DO o siohilize the
I;JrIHIFPI.‘:H.‘H.‘r L~ LY | \.ﬂ.llh:l, LA PRI WL RldALL, GA LITTWIG Y It L LALLM LA, T 2l e
nomenclature of this wide | cultivated spECies.

Exsicc.: ASSAM . Kamrup, Burdwara, 10" April 1915, . N Kanjifol 5452 sterile [ASSAMY;
KFRAIA : Palghat, Kallamalai area, 575 m, 13" March 1975, £ Vajrovely 46292 O {RHMD, MH);
UTTAR PRADESH : Lucknow, NBRI, 16" Moy 1949, D, Awosthi 368 ©Q [LWG);, WEST BENGAL .
{lowrah, Indian Botanic Garden, Comportment Ne. 24, 13% June 2002, V. an-gh 10282 ¢ (BSJOL
Darjeeling, 10" April 1932, £ V. Shebbeare Acc. No. 58938 Q (DD).

BOTAMICAL SURVEY OF IMDL4,
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19. Diospyros ebenum Koenig in Lund Physiegr. Salsk. Handl. 1 : 176, 1776, non Filst 1859,

nec Kize. 1898: A DC. in DC. Prodr. 8 : 234.1844; Hiern in Trans. Cambr. Philos. Soc. 12 : 208
1876, aro porte, excl. D assimilis Bﬁddamp & D pigricans Dalz; Clarke in Hook. . Fl Brit. Indig
3 ; 558, 1882; Bakh. in Bull. Jord, Bot Buitz. Ser. 3. 15 (3} : 214, 1238; Howard & MNorlindh in
1o Ar, Arh. 43 : 94-108, 1962; Kostermans, Rev. Handb. Fl. Ceylon 2 1 14, 1981, Fhenum glaberrima
L. . Suppl. Syst. PL ed. 13. 440. 1781. Diaspyros glaberrima [L. I] Roftb. Nye Saml. Kong. Dansk.
Vidensk. Selsk. Skr. 2 . 540 1. 5. 1783, D. ebenasier Retz. Obs. Bol. 5 ¢ 31, 1789; Roxb. Fl. tnd
2 . 529 1832; Spoch, Hist. Nat, Veg. © : 407 1840 & r. 135, 1844; A. DC. in DC. Predr, 8

2351844 D. mefonoxylon Willd. Sp. Pl 4 © 1109, 1805, non Roxb, 1795. D. reficulata Wall Cat,
A1IE. 182R8-3%2 nom nud non willd 1805 D shanum Koonio var ﬂ.rn;\nlrr'-mr- H F} Belh in Hull.

e A L R e L L R Y it kS e b=

Jard, Bot, Buitz. Ser. 3. 15 (3) : 216, 1938

English nomes : Ebony, Eaost Indian Ebony, Ceylon Ebony, Black Sapote, Persimmon Ebony.

Vernaculor nemes | Hindi : Abnus, Ebans, Tendu; Kan.: Balemara, Dumbi, Kari, Karemara, Bale,
Kari, Kare, Mallai; Mol Karu, Korimaran, Mishatumbi, Veyari, Karimarem, Mushtimbi, Mushtympi;
ar.: Abaus, Mushtimbi, Tai, Tendu; Or.: Kendu, Khenda; Tom.: Acha, Tai, Shengutam, Calam, Cull,
Kakkayttali, Karai, Karunkali, Karunthali, Karunthovorai, Karungele, Karundeli, Tumbi, Valaibatiram,

Kaka-tati, Sclakarimaram; Tef: Nolluti, Nalloti, Nallovaludu, Tumiki, Tumuki, Tuki, Tumbi.

Dioerious, polygamous or rorely moncecious ress, upte 30 m high, with glabrous branchiets,
wnarmed. Bark black or grey black, peeling off in srrn::ﬂ re-::mngulcr pieces, leaves dlternate,

S 17T R . 1 &, j [ o, ” i me gm bl e, .rcu-J Fsls I'i nLo P | P | L lopmone bR bomoo mm o
ST E LT O, BN OF SohONg, DO in DY lwur.r e & e oas8 Gppedrs

somewhat rounded, obtusely acuminate or rounded- ra’rus.a at apex, thinly coriaceous, glabrous; midrib
raised beneath, cancliculate above, glabrous; lateral nerves 5-8 pairs, not very prominent byt conspicuous
bathsides, reticulate riervetion hexagonal; peticles 3-8 mm long, glabrous, semiterete, flat or subcanaliculete
above, rounded beneath, Male flowers subsessile, in 3-flowered, shori, thinly pubescent, axillary cymes,
Cymes :?.1::+|i!f|::'r';,»r or few mgelher; pedunc]es upte 4 mm long, pubescent. Flower-buds 4-10 mm long,
linear-conical. Brocts 1.5-2 mm leng, broadly ovate, acute, pubescent, ciliote, attached ot the base of

U I 1 Lotz e Ila bumcbs oabrachad b dhe bhaen Af cado. ool Lol oo 1 m
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long, glabrous outside, thinly hairy within particularly in lower half, shallowly 4-lobed i.e. not exceeding
the middle of the tube; lobes broadly oblong-ovate, apiculate, ciliate on the margins, globrous outside,
imbricate. Corolla tubular; tube 4-8 mm long, namowed above the middle, glabrous, yellowish-white,
d-lobed; lobes broadly elliptic, 3.5-6 x 2-2.5 mm, obhyse, glabrous bethsides, with distinctly keeled
midrib beneath, spreading or sub-erect, contorted. Stamens vsually 16, unequal, in pairs, or ranging to
32 on 8 filaments in voriable numbers, inserted at the bose of corolla-tube; filaments 0.75-2 mm iong,

oy T I
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l“lmun:.uy puclse, onthers knear, 1.52 mm long, gl
glabroys, Femele flowers subsessile, solitory, axillary; pedicels short, co 2 mm long, with 2 basal bracts.
Calyx-tube cypvler, ca 3 mm long; lobes 4, 8- mm long, acute, imbricate, after ferfilization the
calyx-lobes get reflexed or spreading forming an elevated marginal rim. Corolla tubular; fube 12-15 mm
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Fig.-19. Diospyros ebenum Koenig
Male : . hobit, b broct, e Hower-bud with broct, d. Howar,
e. calyx within with pistillode, f-g. stamens.
Female : h. habit, i. flower-bud, |. flower, k, staminodes, |. gynoecium,
m. fruit with calyx, n-o. seeds.
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long, with wide mouth, glabrous; lobes 4, breadly elliptic, obtuse, 82 mm long. Steminodes 8 or 14,
in peirs, oppesite and allenate with corclla-lobes; sterile anthers deltoid, apiculate, piloss ot apex;
fitaments glabrous, ca 2 mm long. Ovary globrous, B-celled, cells 1-ovuled; sivle 1, long; stigmas
4, Fruits globose or subglobose, 1.25-2 em in diam,, glabrous, lipped with style remains. Fruiting-calyx
1.5:2 em in diam., enlarged; tube deep saucer-shaped or shallow bowl-shaped, circulor or angled,
encireling the basal part of the fruit, globrous bothsides; lobes spreadingly reflaxed from the point
of junction with tube, f-orm[ng an internal slevated rim, not constricted at base, coriaceows, margins

rehexed outside. Seeds usually 4, rarely 2-8, elliphc or wedge-shapea, convex on one face and concave
on the other, smooth, black; cotyledons ovate, tapering at epex, brood ot base; albumen equable
{Fig.-19; Plate 8/1 & 2}

Lectotype : Fruit bearing specimen, Koenig s.n. (Rottboell — hb.-C); Syn-lectotype : Male fiower
specimen, Koepig s.n. {C]. For detail nate on the typitication, see Howard and Norindh {1942},

Chr. No.: 2n=%0 [Delay, 1947; Franceschi, 1993; Yonemori et of , 2000} n=15 + Q0 - 2B (Bir
& Chatha, 1985; Chatha & Bir, 1987).

Fl. & Fr.: March — October.

Ecol: It usually occurs in dry evergreen forests and extend o coastal and rainfed areas, upto

1000 m. Plants olso grow well in well drained rocky soils and in sondy loam with gocd subsoil
drainaga. # is nrﬂnaanred thrnuoh seeds and SEEdIJrIE‘I van withstand shade. The totally dry tpeu-lt with
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act as photosynthetic organ until epu:ofylednnu
is very slow. It is a very slow growing tree.

Distrib.: |n Indiq, the spacies finds distribution in Assam, Crissa, Karnataka, Andhra Pradesh, Tomil
Nodu, Kerola and Andomon & Nicobar Ilands; culfivated elsewhere. Its occurrence in Bangladesh,
Myonmor, Japan, Sumatra, Sri lanka, Molucco, Timor, Celebes, New Guinmea, New Coledonia ond
sometimes in Australio and Central Americe indicates its wide global distribution. Howaver, Ng {1977}
reported fhis species under cultivation in Maloya and totally absent in Philippines. According to him, the
main renge of distribution of this species moy be divided into two widely seporated regions viz. Indic
and Sri lanka forming one region ond Molucca, Timor, New Guineo elc forming the other region
(Mnn-4)

Pollen: Grains 3-zonocolporate; ectocalpium membrane crustate; endocolpium la-longate, dumb-beli-
shoped, 2.3 x é [m. Exine surface smooth. Size 29-34 x 19-25 Um. (Nair & Kothari, 1985). Sharma
& Gupta {1979) described pollen grains in details as 3-colporate, sub-prolate {32 x 24 um). Calpi long,
thin, running from pele ta pole, with psilate membrane. Ora la-longate, with psilate membrane. Exine
obout 2 um thick. Sexine thinner than nexine. Sexina pattern obscure.

BOTAMICAL SLURWEY OF MDA,
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Anatomy © There are two vascular fraces in each cotyledon and cotyledonary xylem may or mety
not become diffused. The cotyledonary traces are prelonged inte the primary root and the epicotyledonary
leaf possesses 1 trace which dies away immedictely below the cotyiedonary node {Wright, 1904},

The seed anatomy of this spacies revealed that the testa is 5-7 cells thick. The outer epidermal layer
ts made up of a palisade of thin-walled cells; the outer walt of calls is slightly thickened and browaish,
with colourless rather watery contents but with tonnin, facets variously elongated and gyrose. Mesephyll
imiddle layers) is composed of compact layers of small, thin-wolled, cuboid cells with flange-like
thickenings an tha rodial walls, not lignified, without crystals. Endasperm is mode vp of very thick-walled
cells [Corner, 1978}

The ftimber is jet block, hard and heavy, with very high density. The rings of growth are
inconspicuous. However, in ine sapwood a zoned structure of light and dark bands is present and area
between two dark bonds is variable radially. The dark band possesses thick-walled wood fibres
completely filled with dark matter; the wood porenchyma travarse these bands of wood fibres withaut

recluction in size; the tracheal elements are equally abundant [Wright, 1904; Metcalfe & Chalk, 1950},

The vessals are madium thick-walted, runcate or alenuate-tailed at the ends. Pedorations simp|e,
necrly horizontal to oblique. Infervesse! pits numerous, minute, orbicular to oval or polygonal through
crowding, with broad border and rounded punerate orifice; pits leading ko rontiguous rays numereus to
each ray cell, orbicular, oval or polygonal; tylases locking. The vessels of twig are about 0.31 mm long,
0.045 mm in redial diometer and Q.034 mm in tangential diameter. However, the |eng'rh of vessels of
sapwood is obout 0.45 mm, rodial diometer ca 0.085 mm and tongential diemeter ca 0.081 mm.,
Parenchyma 5 to many-rowed paratrochecl and 3 to S-rowed metatracheal, in combiform rows along the
groin. The paratrachecl parenchyma sparse, restricted to a few cells which are mostly contiguous te the
tangential walls of the vessels, Aattened to conform to the vessel wall. The metatracheat parenchyma very
abundant, partly diffused through the fibre tract, most part in concentric, clese, 1 ke 2-serate more or
less undulote lines separated by 5-20 fibres. The cells of metatracheal parenchyma angular and flattened

in the tangential plane. Ocrasionally, thera oceurs brownish blark or black gummy inkikerstion in both
types of parenchyma in sapwood; howover, it is copious in hoarwood. Crystals lacking and starch
deposits occur occasionally in outer sapwood. The length of wood porenchyma cells in the sapweod
varies from 0.03 to 0.12 mm, with 0.015 mm radicl diometer. The Fbres are libriform, fine, angled,
smaller than parenchyne cells, aligned in radial rows in concentric, undulate, 5 to 20-seriate bends
which dlternate with the narrow lines of zonate parenchyma. Inter fibre pits numerous, abundant on
raciol walls, bordered with very small court and slit-like orifice. Lumina in heartwood is filled with the
deposits of brownish block or black gum. The radicl diometer of wood fibres in sapwood and hearweod

is 0.013 mm. The medullary roys are very fine, appearing as narrow whitish lines in the heartwood,

separcded by 1-8 fbres, frequently contiguous to the vessels. The rays of sopwood sometimes hove

gummy infilteration; however, it is copious in heartwood ray-cells. The rodial vertical diometer of

medullary ray cells is about 0.015 mm ond tangential ca 0.02 mm, with vertical length co 0.06 mu.
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The radiol diometer of horizontal medullary roy cells is G.06 mm, tangenticl 0.012 mm, with vertical
length co 0.035 mm [Wright, 1904; Pearson & Brown, 1981; Purkayastha, 1982}

Phytochemistry : The wood yields lignin, penfosons, cellulose, xylose, mannose, galactose and humic
acid {Anonymous, 1952}, The heartwoad also contains Gi-amyrencns, C-aryrin, betulin, ceryl alcohol,
baverencl, sigmasterol, ursolic acid ond betolinic acid {Gupte & Mahadeven, 1967; Asolkar et of,
1992). Gupta & Dhar {1969) hove also isolated &-hydroxy-4, 5-dimethoxy-2-naphthoic acid and its

Y ~ hearhwooo- - Datyln alon 4 alalln B Ly Miclen ] B ne
dleohel C_H_O, m. p. 230-232° from leaves have alse been isoloted (Gupta & Mchodevan, 1948,
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significant B-nephthyl-1, 4-naphthagquinone derivativa, hos besn isolated from the stem bark by Sankaram
& Reddy {1984).

Uses : This species yields best kind of ebony, generally jet black streaked with yellow or brown.
It is not afiacked by the insects and fungi. The heartwood is very heavy, close and even-grained. It tokes
good polish. The sapwood is white, close-grained and strong, but not durable, The jet black wood is
mainly expeorted to China for making furniture, chop sticks and opium pipes and to Europe as a fancy
wood, In India, it is used for making piane keys, musical instruments, walking sticks, sports goods,

HMH%%MM and cabinet work, gymnostic apparatys, mathematical
Ed r

instruments, pedestals of statues, tobwcco-pipss, caskets efc.

The muln of fruits is edible but in less quantity. Natives have experienced lathal or harmful effects
when emeln ;Iln_ huge quantity. It is also used as a fish poison. The Greek physicions used the fruits of
D. ebenum Koenig as asiringent and attenuant {Kirtikar & Basy, 1935). Tha fruits are also lithontriptic,
used to dissolve blodder stones. This vesicant property is due te the presence of lupeol group of
Iriterpencids. The gum obtained from the bark is used for removing obsfructions in vision due to any
cause. The shony shavings mixed with Terminafia chebula Refz., alum and other substances are boiled
in water ond used as a remedy for toothache. The ebony dust with sulphur is put in dog's feed as o

remedy for mange. Wood is astringent, ottenvant and |i'fhcrnfr'|pﬁc [Raa, 1914).

Notes : The auther’s citation of this species is someiimes referred as Koenig ex Reiz., not Koenig.
Retzius although translated German text of Keenig into Swedish and litlle improved the Latin description,
He has also added a foot note of some comments on the article end gove an eulogy on the work and
endeavours of Koenig. This clearly indicates that Koenig was the author. As such, | consider that
corect citation should he oscribed to Koenig as proposed by Kostermans {1977a) ond not to Koenig ex

i H Tinrnl LEEE L RS e

Retz. as suggested by Howord & MNorindh [J. Arn. Arb. 43 : 94-108. 1942}

Bakhuizen {1938) recognized @ variety globerrima (L 1) Bakh. based on Ebenum globerrima L f.
[1781), characterized with totally glabrous and small leaves. He has not given the size of smaller leaves
in the variety. The present study revealed the combination of characters does not hold good and
there occur even rather lorger leaves with glabrous nalure. As such, it is proposed to merge the varisty
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glaberrima {L. I.) Bakh. under proper species to avoid taxonomic confusion. Probably, Bakhuizen
(1938} has referred typical variely by the nome of var. glaberrima (L f) Bakh. as evident from the
mitokian wharain fypicu| variety has been indicated cunspe:ific ter o, gf-:lberrimc: {L. F} Bakh. Furlher,
var. #moriana [A, DC.) Bakh, {=D. tmoriana (A, DC.) Miq., D chenoster Retz., D. reficelata Willd. var.
-'”“UI"J'U”U H I.-'"t...-] WIHLITI L}I”E‘rh FTUITI Ilflﬂ' E.JlUI..JU‘f 5PULIE} HI ]IU'I’IIIH fUIhlﬁi lulH’-‘:l IWTE’} WllfLI SCaiEd ':-".]I
appressed hairs on the veins and the veinlets and lorge pilose fruits is confined to Timer, Celebes and
Malayan Peninsula, not found in Indio. Henee, it is not possible to comment on the taxonomic stotus of
latter. However, the readers are advised to go through the notes on Ceylonese ebony trees published by
Kostermans {1977a) on correct citation of 2. ebenum Koenig, typification and synonymy, particularly the
stetus of D, ebenosfer Retz. The lotter has been considered as an obscure species by Kostermons
11977a). However, til} the problem is sclved, | consider it beher to treat it under presenr species. The
Indian plants belong te proper species.

Exsice.. ANDHRA PRADESH : Cuddupoh Seuth, Balapalli, Qcr. 1927, Range Officer Acc. No,
44712 © [DD); 240 m, 25™ March 1922, C. E. C. Fischer 4735, Acc. No. 282221 7 (CAL); Chiltgor,
Woay to Paponasanam, 1000 m, 4" March 1959, K. Subromonyam 7883 7 [MH);, KERALA : Polghat,
Dhani R. F., Newr Dhoni river, 125 m, 27" May 1964, L. Vajavelu 19104 ¢ {MH], ORIS3A : Pun,
April 1919, H. H. Haines 2510A ¢ (DB); Angul, 28" March 1917, H. H. Hoines 25108 5 1DB);
Kutgoan Khel, 375 m, H, F, Mooney 25874 Q [OD); TAMIL NADU : Tiruchi, Thuraiyor, Pachaimaleis,
Sohanapuram, 250 m, 20" March 1978, K. M. Mafthew 12563 &' (RHT, CAL); Nilgin, Moyar river
bank, 550 m, 19" April 1971, M. C. Rathakrishnan 37980 o (RHMD, MH|; Anng, Kodaikanal hills,
Kodovanat MHEP area, 400 m, 17* June 1984, K. Romamuthy 83801 2 |CAL); Tirunalveli, Kodomalai
Ronge, 5" Qct. 1926, Forest Officer Acc. No. 42602 ¢ (DD).

20. Diospyros chrotioides Wall. ex G. Don, Gon. Hist. Dichl. Pl. 4 : 40. 1837; Hiern in Trans.
Cambr, Philos. Soc. 12 : 162, 1873; Clarke in Hook. f.  Fl. Brit. India 3 ' 55%. 1882. D. mollis Wall.
ex Steud. Nom. Bot ed. 2. 1 ¢ 514, 1840, non Griff. 1844, nec Gurke 189, nec Gunisanthus mollis
Kurz 1873.

Trees, upto 20 m high, with ferruginous pubescent young branchlets becoming glabrute to glabrous
with age, vnarmed. Lleaves dlternate, 523 x 3-13 «em, broadly efliptic, obtusely-apiculale at opex,
rounded or cuneate-rhomboid ot base, submembrancus or coriacecus, glabrous bothsides or thinly
pubescent beneath sespecially on the veins when young, green or slaty brown above, reddish brown
bensath; midrib canaliculate above especially in lower region, raised baneath; lateral nerves 3-8 pairs,
distant, more prominent towards hase, reficulole venation prominent; petioles 0.5-2 ¢m long, conaliculate
above, reunded beneath, glabrous or thinly pubescent in young leaves. Male flowers sessile, articulated

u.r||"|"| +I'\.n n.u.rluﬁrlnt n fﬁrﬂﬁ.ﬁunfl irlr!'\ﬁi-ﬁmﬁ e cameshs I-qa-.—.ﬁa-nl- Iﬁv Uy W 4 om I.nn.n
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CyTas suh'fary or several h:lge#hen usuu"}r on young branches. Bracts ovate-lanceclate, acute, reflexed al
apex, pubescent outside, deciduous. Flower-buds globase, pubescent. Calyx campanulate in bud, soon
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takes the shope of an umbrella due to widely separated lobes in flower; lube 1.5-2 mm long, suddenly
narrcwed at base, widened ypwards, mouth 4-5 mm wiﬂle pubescent outside, glabrous within; lohes 4,

S or é on the soma n|nn+ or even in the same inflorescence, divided about half WTy Amu.-. 152 mm

long and abaut as wude, triangular-ovate or narrorwly irmnguhr when the number of cnlyx-labes is &,
obtuse, ciliate, pubescent outside, glabrous within, widely separoted, valvate. Corolla campanulate or
vreeolate, 5-6 mm fong, about one ond haif times os long as coyx, pubescent outside, glabrous within:
lobes 4, aolmest suborbiculor, erect, margins reflexed outside, glabrous within, pubescent outside,
contorted. Stamens 22-29 (20-23 in our material), distinct, subequal, inserted ot the base of corolia-tybe;
filaments 0.5-1.25 mm fong, glabrous; onthers 1.5-2.25 mm long, ovole-lonceclate, apiculate dve to
Drﬂc‘]urw{ ronnectives, rjlnhrnus dBI’HSEII'ICI bv apico- lateral sfits 91t&nd‘mn upfe bhalf wory denan, Bichliods

globose, densely pubescent. Ferm|e Howers axillory, solitary, on young branches; pedrce}s 5-6 mm Inng,

cm in diam., globose, glabrous. Frumng cobyx Fluﬁened discoid or onguler, 1.5-1.8 em in diam.,
pubescent c:uts.lde, lobes recurved, not thickened, margins flat, not rolled. Albumen ruminate. | could not
see the female plant ond the charocters given here have been borrowed from the literature cited

{Fig.-20; Plate 8/3).

| I N PR . JONN | 7 P i Tmiimer
JIUWT‘YPE . DUTITHE [W'l-}’url"l"-”; |

FI. & Fr.. November — April,
Ecol.: Oceasionally found in deciduous forests; usually cultivated in the gardens. Plants can tolercte
drought conditions for quite @ longer period.

Distrib.: Native of Myanmar. In India, it is reported under cullivation in Wast Bengal Utsunomiya
et ol {1998) have reported its occurrence in Thoilond also [Map-4},

Poflen : Pollen grains 3-colporate, sub-prolate {40 x 33.5 Um}, range 37.5-45 x 30-37.5 um. Amb
sub-circular. Colpi long, thin, running from pole to pole. Colpi membrane uneven ond ormamented.
Apocolpium diameter not distinct and mesocolpium distance obout 18 pum. Ore la-longote
IE? x 7.0 Um) with irregu|c|r margins, mambrane p5i|ute. Exine about 2 IWm thick. Sexine paktern

e TR L T ke 10O
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Anatomy : The testa of seeds is 7-11 cells thick. The outer epidermal layer is composad of
thick-wolled, fignified, fibriform, obliquely longitudinal cells. Mesophyll is thin-walled, collopsed, some
cells with o lorge telrahedral crystal especially near the hilum and round the micropyl. The inner layer
of testa is incomspicuous, some cells with o erystal. Tegmen crushed except for the narrow sclerciic
endostome and ifs inner layer is composed of small rectangular calls with slightly thickened brownish
walls, not lignified except round the endostome. Endostomne wholly lignified; the outer and inner layers
with thick-walled scierctic cells; the 1-2 intervening layers of cells with thin walls. Endocarp forms o thin
pellicle round ecch seed. It is composed of o lew layers of small thin-wolled cells with inner layer of more
or less transversely elongoted calls having mucilaginous walls, not o5 a palisade, not lignified {Corner
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Fig.-20. DNospyras ehreficides Wall. ex G. Don
: a haobit, b, broor [dorsa! view], ¢d. Aowerbuds, e flower,
Fh. calyx with pisillode [4, 5 & &-lobed), vj. stamens.
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1976). Utsunomivo et of. {1798} have recarded sparscly distributed tannin cells in the mesocarp of the

r . - _ T . . [ Y v Y
fruit and the size of tannin cells is like rest purenchyma or sighfly larger.

Sapwood yellowish whits, conrse-grained and rather hard. The heartwoed rather heavy, brittle,
ClDSE'Q!‘DinEd, brown or beuuliFu”}r white and black mottled (Kurz, 1877). Growth rings are absent or
very hardly visible and delimited by somewhat derser fibres tissue in the outer portion of the ring, with
strongly sinuate margins. Vessels lorge to medium-sized or smoll, the lorgest in the central portion of the

ring, the smallest towards the outer margin of the ring, open, with configuous rays on one or bothsides
forming broad, conspicuous, rather distant straight vessel lines along the grain, The vessels are made up
of salitary radial rows of 2 to 4 cells or somefimes cells in double rows or in a number of porallel rows
united into a radially aligned cluster. Vessel segments medium thin-walled, truncate or attenuate-tailed at
the ends, with horizenhal to oblique perfcru'riun. Inter-vassel pits numerous, arbicular ar oval or polygonal,
with broad border and short lenticular orifice having 4-6 mm diameter. Fits numerous in each rey-cell,
orbicular, oval or polygonal due to crowding, having semi-border and short lenticular orifice of 4-5 mm

diemeter. Deposits of citron-yellow or brownish-yellow gum are found very cccasionally.

Paratrocheal perenchyma is made up of few, low brood cells which are mostly contiguous to the
tangential walls of the vessels, Melatracheal parenchyma is abundant, in part diffused through the fibres
‘rr::lcufs, with angled calls flartened in tangential plane. No erystals and no starch have been reported and
yellow or yallowish brown gummy infilieration is also sconty.

Fibres are libriform or semi-libriform, fine, more or less angled, smaller than parenchyma cells in
transverse section, aligned in radial rows in concentric, undulate, 4 to 8-sericle bands which alternate
with the narrow lines of zonale parenchyma. The fibra-cells borne towards outer margin of rings are
rather thick-walled, nen-gelatinous, nan  septate. Inter-ibre pits are obundant on the radial walls,
bordered, with small court and slit-like, cblique orifice. Fibre-lumina fs usually emply.

Rays are very fine, appearing os narrow lines, close, separnted by 1-4 libres, fraquently conkiguous
to the vessels. Pils |eading to configuous vessels numerous to each ray cell, arbicular to oval or pc|ygonut
with broad semi-barder and short lenticular orifice of maximum 4-5 mm diameter, Gummy infilteration
is very scanfy in the form of globules; crystols obundant, solitary and large [Pearson & Brown, 1981},

Vessels of wood are medium-sized, with vasicentric shecth of parenchyma round the vessels. Rays
usually 2-cell wide [Mefcalfe & Chalk, 1950).

mymcnemrsn}r The mesn oexiQizunie [ mEnfuent NOn allulsspige
which is ossumed fo be the octive principle effactive as an -::lnr|'|e|m|n*u: ‘:’crs|" hira &t ar’ [1987] and

loder e of. {1957} recorded the presence of tetrahydroxydimethyl — 2, 2'- binaphthyl compound from
the feuits. Tezuka ef ol {1973} have recorded the occurrence of mamsgakinone and effiptinene from
the dr}r froits.
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For house pasts. The fruits arc used for fish poisoning in Thailand (Ursunomiya et af., 1998). Flanks yield
o good quality of gum (layaraman, 1296},

Notes : The wood structure of this species shows close alfinity with the neogene fossil wood of
Ebanoxylon kartikcherriense Frakash & Tripathi {Awasthi, 1974).

Exsicc.. WEST BENGAL : Howrah, Botanic gﬂrden, April, 1918, G I lane 4683 7 (CALL

21. Diospyros elagans Clarke in Mook f. Fl. Brit. India 3 : 571 1882, non Maba elegans Ridley
1915. D efegans Clarke var. hookeri Clarke in Hook. f. Fl Brit. India 3 : 571 1882

b S I I
in ong, setaceous

Large shrubs or small trees; branchlets raither wiry, persisiently densely hirsuie wi
erecto-spreading hairs mixed with short ordinary hairs; older branches giabrate le glabrous with age,
leaves alternate, subsessile, ionceclote, 3-10 x 0.4-3 cm {upto 14 x 4 cm in protologue), gradually long
coudale acuminate ot apex, narrowed or subrounded ot base, densely ciliate with long setoceous hairs,
sparsely hoiry with setaceous hoirs on both surfaces especially on the wveins and wveinlets; midrib
prominent beneath but not conspicuously ruised, flat or subcandliculate above, hirsute bothsides; visible
lateral veins & 10 pairs, oblique towards margins, reticulate venation rectangular between lateral veins;
petioles upto 2 mm leng, terefe, densely hirsute. Male Hlowers sessile, in pedunculate, 3 1o 12-flowered,
bracteate, hirsute, congested cymes; main peduncles upto 1.5 cm long {2.8 ¢m in protologue], secondary
peduncles upto 2 mm long and orticulated with flowers. Bracts 4.5:-5.5 x 1 mm, lineor-lanceslate,
oecurninate, ciliate, hoiry dorsally, glabrous on ventral face, seoted on peduncfe at the point of brﬂnching,
deciduous; bracteoles 2, suborbiculor-rhomboid, ca 1 x 1 mm, acuminate, hairy on the bock, glabrous
ventrally, eciliate, subtending eoch flower in the form ol an involuere close to the calyw. Calyx
campaonulote, 2-3 mm long, deeply 3-lobed more than half way down; lobes suborbiculer or broadly
obiong, acumincte, ecilicle, hairy on the bock in the middie with setacecus hairs, glabrous towards
margins outside and within, valvate. Corolla tubular, 4-5 mm long; tube short, included within calyx:
lobes 3, divided nearly to the base, broadly oblong, apiculate, sparsely hairy cutside in the middle in
upper part below the apiculee, glabrous within, contorted. Stamens 5-10, unequal, of different shapes,
paired as well free, 0.5-2 mm long, insertad ot the base of corolla-tube; filaments upte 1.5 mm long,
glabrous; anthers obtusely apiculate at apex due te slightly produced connectives, hairy dorsally along
the connectives. Pistillode cvoid, densely hairy, with single style; stigma indistinctly 3-lobed. Female

flowers and fruits not szen {Fig.-21; Plate 8/4}.

Holohype : India : Assam, Khosio Mrs., Nunklow, 1050 m, Clarke 18115C [K).
Fl. & Fr.: May — September.

Ecol: On Khasia Mis, upto 1000 m,

Distribh.: Endemic to India, confined to Assam and Meghalaya (Map-4).
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Fig.-21. Diespyros elegons Clorke
#alz  a. habit, b inflorescence, <. brad, d, brodesle, & Bower bud,
I calys within with pistiilode, 5. covollo-lobe [darwal view],
h-i. corotlo-bobes {vontral vigw), 4. somans, i pistitlode,
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@ Diospyros cromenato Thw; & Dicspyros discolor Wilid

8 Diospyres ebenum Kosnig: © Diespyros shretivides Wall, ex G, Ban;
* Liospyros olegans Clorke
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Notes - Clarke [1882) has described o variety hookeri from Bangladesh, distinguishing it from
proper species by its shrubby hobit and less finely acuminate leaves. The present study revealsd that

these characters do not held good and ore nef enough fo refain it of variefal rank. As such, in the
present monograph it has been merged under Diospyros elegans Clarke.

) had an opportunity to examine a very ald collection {1872} of Clarke 181138 [isofype) in CAL
which bears very few flower-buds in a congested pedunculate cymes. On the sheet, the floral parts and

their drawings have been posted and lobelled. An exominafion of available very small Hower-buds
revealed that so called pistillode is rather well developed in comparison to other species, seated on the
dise with o distinct style and indistinctly 3-lobed stigma. Due to very limited and very old buds, | could
not cnsure myself whether the said organ is o pistillede or o fertile pistil. If it is a pistil, the flowers may

be delined as bisexual, contrary to the profologue.

Exsicc.: ASSAM @ Khasia hills, Nunklow, 1050 m, 29" Oct. 1872, C. B. Clarke 181158

fl a-k ALl
‘ I\' Swrf lufe

.EGﬁ'p\_.

22. Diospyros fascicvloso {F. v. Muell) F. v. Muell in Austr. Veg. Intercol. Exhib. Ess.
1864-47 - 35. 1847 Bakh. in Bull. Jord. Bot. Buitz. Ser. 3. 15 (2} : 78. 1937. Maba fasciculosa F.
v. Muell, Fragm. Phyt, Austr. 5 @ 163, 1844; Hiern in Trans. Cambr. Philos. Soc. 12 @ 135, 1873, M,
Joxiflora Benth. Fl Austr. 4 290. 18469, Ebenus foscicufosus (F. v, Muell) Q. Kiza. Rev. Gen. Pl 2 :
A08. 1891, Mabo merguensis Kds. & Val. Bijdr. Booms. Java 1 : 25 1894, non Hien 1873. M.
tenuinervis Kds. & Val. ex Kds. in Tijdschr. Ned. Ind. 60 : 382, 1901.

large trees, dicecious, with quita glabrous, divaricate, sparsely lenticelled branches. Leaves alternate,
75125 x 1.54.5 cm, oblong or elliptic, ohtuse or obtusely acuminate, glabrous above, slightly
pubescent beneath, coriuceoys, not pellucid-punctale, margins recurved, veins raised; midrib canalicylate
above; pefioles 5-10 mm long, depressed or canaliculate above. Mole flowers in short, rufous tomentose,
bracteate, fuscicled, 10 to 25-flowered, axillary cymes; pedicels appressed pubescent or sub-glabrous,
Bracts small, ovate, concave ventrally, appressed pubescent autside, glabrous within, ciliate, caducous.
Calyx cupuliform or companulate, 3-4 mm long, 3 to 4-lobed, pubescent outside, glabrous within; lobes
valvate. Corolla companulate, 58 mm leng, globrous; lobes 3-4, rounded, contorted, Stomens §-18,

hypogynous, seated on the loms, vnequal; filaments ciliote; anthers glabrous, dehiscing  through
opico-lateral slits. Pistillode rudimentary. Female flewers in 3 to 4-lowered, pubescent, bracteote, axillary
cymes. Calyx ond corclla @s in males, but larger and more spreading. Staminodes 0-4. Ovary ovaid,
glabrous, usually 3-celled, Z-owuled in aach cell, sometimes cells ger further separated by incamplete
dissepiment making the overy &-celled and T-ovuled in each cell; style thick, 3-fid. Fruits co 1.25 em
in diam, depressed-glebular, glabrous; fruifing-pedicels co 5 mm long. Fruiting-calyx cup-shaped,
enlarged, glabrous, 1-1.5 em in diom., with spreading, ovate-deltoid lobes, enclosing lower parr of fruit,

Seeds 1-6, oblong, rugulose; albumen equoble.

leciotype © Australia, Queensland, Muefler s.n. (MEL-designated here).

BOTANICAL SURVEY OF MDA
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Fl. & Fr.. Aprit — October.
Ecul: Rarely cultivoted in the gardens.

Distrib.: In India, this species iz known under cultivation in Ukranchal and Utior Pradesh. However,

its ehinf caniras ak r'[nin['\nhnn are lndenstia leva, Fuil New Coledonia and ‘_ﬂllnllrnlin it notive home

ehd, Mva, Tup, Mew Laolcdoma ang Sysiroho
[EY] £l

P
LCaie] Sl

Pollen : Pollen grains 3-colporate, sub-prolate {35.5 x 27 Um), range 32.5-37.5 x 25-27.5 lm.

Anguloaperturate. Amb almost triangular. Coloi long, streaky, margins wavy and membrane ornamented.
ﬁ;nnrn|nll1m ot elietinet. Mn%nmlnmm nl"mnf 12 LLLR Cirn la- lﬁhﬂnh: fd Ao B llml Exing r'll'nmlt 2 Iim

thick. Sexine as thick as nexine. Sexine patiorn chscurc IShurma & Gupta, 1979).
Uses : Wood is suitable for coarving wood stomps.

Notes : In the protclogue of Maba fosciculosa, Mueller {1866) listed four Giueenslund collections
viz, C. Moors, Muslfer, W. Hilf ond Thozet No lectotype has sehar been selected among these
collections. | suggest that the specimen collected by Muefler 5.1, moy serve as fectotype.

Lxsice.: UTIRANCHAL : Dehru Dun, Forest Coileye, 5 July 1925, 8. L Guptu Acc. Nu. 39985

S (DO); May 1923, R N. Parker Acc. No. 33100 9, 33101 ¢, 33102 & 33103 Q {DD); Forest
Park, Sept. 1913, R. N. Porker 5786 Q (DD},

23. Diespyros ferrea (Willd) Dokh. in Gard. Bull. Sk, Setl. 7 {2} . 162, 1933 & in Bull. Jord
Bot. Buitz. Ser. 3. 15 (2} . 50. 1937; 5mith in J. Arn. Arb. 52 : 382. 1971; Kostermans, Rev. Handb.
Fi. Cevlon 3 : 9. 1981, Pisonia buxifofio Rohb. in MNov. Act. Haffn. 2 @ 5836, t. 4. | 2. 1783, non
Diospyros buxifolio [BL] Hiern 1873. Ehretio ferrea Willd, Phytogr. 1 . 4. 1 2. 1. 2. 1794, Ferreclo
buxifolia {Rotth.] Roxb, Pl. Cor. ¥ : 35. 1. 45. 1795, Maba buxifolia (Rottb.) A. Juss. in Ana. Mus. Hist.
Nat. Paris 5 : 418, 1804, Pecs. Syn. Fl. 2 : &04. 1807; A. DC. in DC. Prodr. 8 : 240.1844; Hiern

in Trans, Cambr. Philos. Soc. 12 - 114 1873, pro porke; Clarke in Hook. F. Fl. Brit. India 3 . 551.
'!ﬂs:l‘fl l.‘ .!.ﬂ F"lﬂ.i"l D‘ R.- pmdh Flh N@_.r_ HQ!L 1 ! R?? 'Iﬂ.'lf‘l FnﬂmIrl nrungeng_l_; 5 hllm R.. Tl"iﬁr‘l..ﬁ. n.ﬁ.:l;r

o F e LR ] e EE

Guin. Pl. 488. 1827, Maba cumingiona A. DC. in DC. Prodr. B : 241, 1844. M. madagoscariensis A.
DC. in DC. Prodr. 8 : 241. 1844, M. sandwicensis A, DC. in DC. Prodr. 8 : 242.1844. M.
smeathmanni A. DC. in DC. Prodr. 8 : 241. 1844, M. guineensis |Schum. & Thonn) A, DC in DC,
Pradr. 8 : 241. 1844, M. vacciniosfolia Benth. in Hooker, Niger Fl. 442, 184%9. M. buxifolic (Rottb.)
A. Juss. var. ebenus Thw. Envem. Fl. Zeyl. 183. 1860. Fhretia buxifolic {Rottb.} Pickering, Chron. Hist,
Pl. 746, 1879, non Willd. 1798, Ebenus buxifolio {Rotth.) O. Kuntze, Rev. Gen. PI. 2 : 408, 1891,
Mobo sacundifiora Hutch. in Kew Bull. 1921 - 384, f. 8. 1921, Diespyros fervea (Willd) Bakh. var.
buxifolia {Rotth.) Bakh. Bull. Jard. Bet Buitz. Ser. 3. 15 (2] : 57, 59, 1937. D, ferrea {Willd] Bakh.

............... o B o TL... [ 7 A Al lard Bet Pl Soe A0 15 fAY A7 'ID.»I'I N darroe
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{Wllld.:l Bakh. var. madaguscunensus {A. DC.) Bakh. in Bull. Jord. Bot. Buile. Ser. 3. 15 {4} . 432. 1941,

English neme : Philippine Ebony, Persimmon.

BOTAMICAL SLURVEY OF IMDiA



o
ek

¥ SIMGH (2005) I

Vemacular names : Beng.: Angary; Kan.: Korugana, Piccane; Or.: Gourokhali, Pitonu, Guakoli;
Tam.: lrumbali, Kuryvinci, lrrumbili, Frambulli, Kirummeal, Irungili, lrumbul, Karianthovarai, Marigthovarai,
] | 1 L N | FO. S N TR | it ar g I a0 de
irumoalampazhem, Vakkanai; Tel: Pisinika, U, Yerruti, Cinnavullinji, Tellavulimidi.

ar apex, murgms pmmmenrly thickened ond sometimes ondulate in tlry specimens, canacaous, mature
ones almost glabrovs bothsides except with few scattered long hairs along the midrib, lateral veins and
veinlets and young leaves with rather more appressed long hairs; midrib raised beneath, with few
scatteredt |Dng hairs, not canaliculate above or sub-candliculate in lower half of |Euf, the labter condition

ts more prominent in female plants; lateral nerves inconspicucus on upper surface, on lower side 5-6
pairs, arcately connected ot some distance from margin in lower part of lecf, upwords mixed up with
reticulate venation which is more conspicuous than lateral veins; peficles 1-2 mm long in males, vpto 5
mm in fernales, densely appressed pilose when young and becoming giobrate with age, semi-terete, fiat
or grooved above, rounded beneath. Male Howers white, subsessile, 1 to 3-together in shor, axillary,

hairy Cymes on young branches, trimerous. Flower-buds ellipsoid, 2.5-3 x 2 mm, subsessile, hairy
H‘nmughcul peclundea ce 1 mm long or less, hoiry. Bracts 1.25-1.5 mm long, obk:ng, acute, boat-

ovate-triangular, 1-1 5 mm |Dng, erect, hmry autside, glabruus w:'rhm vu|vafe Cnmllu tul:.-e 3-4 mm long,
slightly exceeding the colyx, wbular, slightly swollen {2 mm) in the middle, not narrowed et mouth,
glabrous within, sericeous outside with fong hairs porticularly above the middle; lobes 3, oblong-ovate,
ohbtuse, 1-1.5 mm long, hairy outside particularly in the middle, glabrous within, contorted. Stamens
6 lin our material) or 12 (Bakhuizen, 1937), hypogynous, seated on forys; filaments 1.25-1.75 mm long,
sporsely pubescent or glabrous; onthers 1.5-2 mm leng, glabrous, narrowly oblong, obtuse. Rudimantary
ovary depressad globose, densely pilese ot the apex. Female flawers axillary, usually solitary or rarely
upto 3 in some leaf axils. Calyx companulate; tube 2-2.5 mm long, with mouth about as wide, hairy
outside, glabrous within; lobes 3, triangular, 1-1.5 mm long, not more than half the length of tube, sub-
acute or obtuse, hairy cutside, glabrous within, valvate. Coralla tubular; tube 3-4 mm long, about as long
as cﬂ|}fx or litle exserted, densely hairy with leng hairs in upper region ond glabrous in basal part
cutside, glabrous within; lobes 3, obleng-spethulate, ca 2 mm long, obuse, hairy outside in the middle
with long hairs, glabrous within, contorted. Staminodes absent, Ovary ca 2 mm long, globose, silky-

cnnrresc ad hoiry 3- rn”m‘J E"E”F. ?-cvuled Sh‘le ea 1.5 mm Iﬂr‘il‘:l SErICenus in |nu.rnr hn“: qhnr'rl_.nr. 2. Fruite

VRE R L P =D - R L LR -]

0.51 x 0.4-0.8 em, globose or oveid-globose, with style remains of the apex, initially sericecus at the
lop in young stage, smouoth ond glossy when mature. Fruiting-calyx cupuliform, cup 2-3 mm deep,
enlarged, encircling the lower part of fruit; lobes erect and touching the fruit, much broader than long,
neither thickened nor revolute; in some plants the fruifing-calyx is cupuliform in semi mature
fruits and  becomes flat with spreading lobes in the mature condition on the same plant. Seeds vsually

BOFAMCAL SURYEY O INDIA
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Fig.-22. Diospyres farroa (Willd.) Bokb

Male : o. habit, b. inflorescence, ¢, broct, d. Rower,
termens ond pistillode, siomen,

& "r‘-ri'!'hin "-"r'ﬂ!"} kit rstil ol F u'ﬂfﬁﬂnﬁ, H
h. hobir, i flower, j immatere ot with caboe, ko motere rpic with calys,

FR——.
W i Fn

Female :

| huiting-ahx {darsal view], m. fruiting-calyx {ventral view)
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1, rarely upto 3, wedge-shaped when more than one, ca 4 mm long, blackish brown, The solilory seeds
rather lorger, vpto 7 x 4 mm, evoid-oblong, turgid; albumen equable (Fig.-2Z; Plate 9/1 & 2).

Hﬂ]rﬂf}"pc‘ : Indin : Malebar coost, Koenng s, n. &' [Herb. willd.- B).
Fl. & Fr. February — September.

Ecof; Usually found in mixed forests in rather dry conditions at low altitude, upto 1200 m. This

is an ochlospecies os ik variations are very complicated and imperfectly correlated with geography. i
is an ecological and chorolocal transgressor having wide distributional range. The main ogents for the
dispermt of seeds are cets, mﬂnkeys, bats and birds.

Distrib,. This species is chiefly confined to southern parts of the country, particularly to Orissa,
Andhra Pradesh, Karnatoka, Tamil Nady and Kerala. The other regions of its occurrence include Sri
Lanka, Myanmar, Malaysio, Indonesia, Singapere, Japan, Pacific fslands including Hewaii, Taiwan,
Polynesia, N. Austelia, Madagascer, Eost, West and South Africa {Mep-5).

Fhytochemistry : The roots yiald four naphthoguinones viz. 7-methyliugulone, isodiospyrin, 2, 2 —
bingghthyl - 1, V' quinone  a new red quinone ond hydroxyisodiespyrin, besides crusgallin
(sowamilletin, taraxeral 3-methyl ether), betulinic acid and B-sitosterol. Presenca of erwsgallin is a unigue
example outside Gramineoe as it is usvally found in the grasses. The stem and leave: also contain
triterpenoides {Tezuka et al., 1973; Rostogi & Mchrotra, 1993b). Recently, Friedelin and 3-friedelingl
have also been isoloted from the leaves {Rastogi & Mehrotra, 1993c).

Lises - The fruits ore often eaten by the villagers particularly during famine in Tomil Nodu. They
are said fo become more tasty when hully rips. The decoction of the fruits is used in the treatment of
the back pein. Wood is hord and durable, vsed for cobinet work, boat anchors, handles and sheaths

of weapens and rafters.

Notes ; It is o highly polymerphic species. Bakhuizan {1937} has recognized many of its forms inta
sighteen varieties and thireen forma under thom. However, he could not provide statical diagnestic
delimitations for these vorieties as they poss greduclly into each ether. In this context, an examinalion
of Indian material revealed thet varigtions in few varietal populations found in India are, however,
constant, rather abrupt and prominent encugh fo raise these varieties to spacific level, and rast may be
merged under proper species or under other taxa, as presented in the present monograph.

This species resembles elosely to D. chioroxylen Roxb. var. chioroxylon to the extent that the
specimens of loiter species have been placed under the cover of D. ferrea (Willd | Bokh. due o apparent
similarity in fruit. But, D ferrea [Willd.) Bakh. may be best distinguished by its 3-loked fruiting-calyx not
only fram O chloroxylon Roxb. but also brom D. buxifolio {El) Hiern to which it is sometimes wrangly
assigned, D, buxifehia (Bl.) Hiern may be segregated bom D chioroxylon Rexb, by cylindrical oblong

I I T o rihe- .n“.n.hr ar l':l"lhhr‘ lnnrnnlnbn e ke |
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Fig.-23. Diospyros folioloco ‘Wall. ex A. DC.

M!_'I.Fe B hﬂ't_:‘_li!" b nggr—hwl o oebmmmane o el ocenble eealils |
-f"lff r i'l'-ll!lh'llllr - AT RERN] il

o L. QYR Y i Fi':‘rllllw‘;.

Fomale : e-f. habit, g. flower, h. gynoscium, i. fruit with calyx, j-k. seeds.
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Exsicc.: ANDHRA PRADESH : Cuddepah, Balapalle, 250 m, 18% hly 1962, J. L Effis 14231 ©
[CAL); Kedur, 24 m, April 1883, L. S. Gomble 11076 ' (CAL); 4 5. Gamble 11077 Q (DD); KERALA

......... Chirmunit, &0 m 150 Anril 1902 T F Bourdilfon 1374 O ODL ORISSA - Kangrgk, o0

: TIU\'UII'L.UI 'FF '!-.-I!IIIIUIII]P L L LY III|| nF mn L r] LECE S FF LTI T 1 _"""_ ‘L-"LJ'JJ. R L T |\u||u1ur\|,

April 1966, Mehrotra & Porty 1049 Q (RHMD, CORIL; Eeghmum to lhhureh, 3" April 1917, H. H.
Haines 4852 1 {DD); Mayurbhanj, Bamra {Rupso), 22™ July 1940, Without Coflecior B72 ¢ (DD);
Cuttock, Mahanadi delta, Jombu, 7" June 1949, H. 1 Mooney 3404 2 {DDY; TAMIL NADU : Thanjavur,
Kodikadu, 25 m, 24™ May 1978, V. J. Nair 57085 4 {CAL, MH); South Arcot, Gomukanadhi MHEP
ared, Kelrayans, 1200 m, 257 June 1986, K. Romamurthy B3841 9 [CALL Madurai, Way to Sirumalai,
967 m, 25" April 1958, K. Subromanyom 5769 o {MHA}; Tirunelveli, Kodamady-Nadukani, 230 m
23" Jui}’ 1966, 8. V. ShEH}’ 27918 @ (MH), Ctocomand, 29" Cet. 1931, €. C. Wilson Acc. No. 57486
sterile {DD); Coimbatore, Pattrakad, 21* Nov. 1975, K. N. Svbromaniam 5397 © (DD}, Without

Coflector 36783 ¢ {DD).

24. Diospyros foliclosa Weall. ex A, DC_in DC. Prodr. 8 @ 234. 1844; Hiern in Trans. Cambr,
Philos. Soc. 12 : 188. 1873; Clarke in Hook. £ Fl. Brit. India 3 - 356. 1882; Bakh. in Bull. Jord. Bat,

Buitz. Ser. 3. 15 (3] : 181. 1938. D. calycing Beddome in Ann. Rep. Forests Madras Pres. 18&47-48
;26,1848

Varnacular names : Mal: Ketupanachi; Tam.: Vellaithovarai, Palivellgitwvari, Vellaytoveray.

Medium-sized globrous irees; branches longifudinally stricted to 4-gonous. leaves allernate,
3-13 x 1-5 cm, oblong-lanceolale, lanceolate or elliptic-lanceclate, cbtusely acuminatle to long acuminate,
cuneate at base, coriaceous, glabrous bothsides; midrib prominent and raised benecth, grooved on the
upper side especially in bosal region; petioles 3-92 mm long, rounded beneath, canaliculate above,
globrous. Male flowers in lax, 3 to ?-flowered, clmost umbeliate axiliary cymes; peduncles 1-1.5 em lang,
glabrous; pedicels 3-10 mm lony, glabroys. Flower-buds ovete-ovoid, gredually narrowed af opex,
Hluhluuh culr.ﬂ 2-4 mim :n.--m‘:hl bow !,haped, hube ve ¥ short, H!Ghr&ua L‘m‘.‘r’f!"..ud-;:, divided half iy down
into 4-lobes; lobes deltoid or ovale, acute, glabrous bothsides, valvate. Corolla urceclate, gibbous at
base, constricted of apex, glabrous bothsides, bright yellow; lobes 4, pointed, sprecding, contorted.
Stamens usually 12 {in our material} or rarely 16 tHiern, 1873), all of equel size, closely united in pairs,
inserted on the receptacle oround the pistitlode; filaments ca ¥ mm long, long hairy; anthers 3-4 mm
long, lanceclate, dehiscing at base, cannectives produced, leng acuminate, glabrous. Pistiliode globose-

d-angled or fobed, glebrous, with a termincl ccumen. Female flowers axillary, sclitory, long pedicelled;
codicals 15325 cm |.-m.-. nlnl-nrnu: f'ﬁjw dppnl\r 4-lobed necrly to the base, tube very smo | or amaa

r-'wh.u-lf'l 1 e === === e 'UI; =MWl W'l I'UrIU

lobes broadly ovate, 1- I.B x 0.7-1.2 ¢m, koliaceous, flal-margined, obtusely sub-acuminate, glabrous,
sub-cordate ot the base when removed from the tube, reticulately palmi-nerved, imbricate. Corolla
urceclate, gibbose, included within <alyx; tbe neary globose, glubrous; iobes 4, rounded, reflaxed,
acute, glabrous, contorted. Staminedes absent. Ovary globose, 3-4 mm in diam., densely rusty-sericaous,
4-celled, cells 1-ovuled; style 1, very short, glabrous; stigmas 4, elliptic, ca 1 mm long, glabrous. Fruits
obleng-globose, 2-3 em in diom., sometimes narrowed at base, squomose with small hair-scoles
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TOB ROMHGOGRAPH O JIMDAM DICSEYROS L PERSHARMOM, EBONY] EBEMACEAE

appearing pvbescent in nature. Fruiting-calyx divided upte buse, accrescent, no tube; lobes
1.5-2.5 x 0.8-1.25 ¢m, ovale-cordate, acuminate, folioceous, sub-erect or spreading, neither reflexed nor
thickened, reticulately palmi-nerved, fruit seated on the receptacle subtended by the calyx-lobes, not
enclossd within the colyx. Mature seeds usually 3, r::lre|}r 4, Dhjnng, 1.3:1.5 « 0.7-08 em, flat on one
Face ond convex on the other or two laces Hat ond one face convex, g!l::.br_us ar rr:iugh dus to tha

rnwerinn nF rJr'u |.|-n.|-n|~ ﬂF o nF FFEI“’- cllvman elimbthe cimimeta (Fia -2 Platse 9F73 AR 10f1)
ke ""u Ll 'HI‘; I'-"J'vl - FHF"I" - PF"II; L oL T L 'l'llﬂllllf IR IRNLEN L BT hl lul -vr 1 Il l'," v'- b L =y 1 'l

Holotype : India : Courtallum, Wollich 5. n. (K).

Fl. & Fr.; March — November.

Ecol.. Abundant in evergresn wet farests of Western Ghats, upte 1100 m.
Distrib.: Endemic to India, confined to Kerale ond Tamil Nadu {Map-5).

Poflen : Pollen grains 3-colporate, prelate-sphercidal {40 x 35 pmj or sub-prolate (40 x 30 um).
Angulogpenturate. Amb triangular. Colpi long, thin, running elmest from pole to  pole, with gronulate
membrane and uneven margins. Maximum width of colpus about 2.5 Lm. Apocolpium diameter about
4 m und mesocolpivm distance about 12 pm. Ora fo-longete {2.5 x 10 pin}, sorely dumb-bell-shoped,
with psilate membrone. Exine about 2 [m thick. Sexine thinner than nexine. Sexine pattern almost
abscure [Sharmo & Gupta, 1979).

Uses : Timber is light-coloured and valued for agricultural and building aricles.

Exsicc.: KERALA Trivandrum, Bonaccord, 700 m, 7% May 1988, N. Mohanan 9915 2 {TBGT);
Teppakulam, Tenmalai Ronge, 16" May 1941, K N Subramonion 71198 @ (B3I, Tiavancore,
Aryanthavy, Dec. 1900, T. F. Bourdiffon 1203 ¢ (DD); TAMIL NADU : Tennevelly, Kolakkadu R, F., 450
m, 8" March 1963, f Joseph 15840 © (MH); Tirunelveli, Mydalimppam bridge, Kalakkadu Forest, 8"
Feb. 1983, £ Vojrevely 76574 7 (MH); Erubupurai, Ayyanar Kail, 21¢ Sept. 1971, £ Vajravelu
38652 ¢ (RHMD); Srivilliputur, Ronge Officer Acc, MNo. 12048 7 (DD}; Ramnad, Virusadi-Srivilliputtur
R. F., 1025 m, 217 July 1963, E. Vajravei’u 24817 ¢ {MH].

25, Diospyros ghatensis Romesh & Franceschi in Blumee 38 (1) 0 131 | 1. 1993

Trees, upto 25 m high, with hirsute young twigs, becoming glabrous with age ond with scars of
tollen leavas Axillory buds coverad with imbricated coducoys seales laavas alternata, 3-13.5 x 2-4 rm,
broadly elliptic, ovate-elliptic or slliptic-lanceslate, obtusely abruptly short acuminate at apex, subrounded
or oltenuate at base, corisceows, pubescent bothsides when young and becoming globrous on maturity
except on the midrib ond lateral nerves bothsides; midrib raised benecth, flat obove; loteral nerves
3-8 pairs, arching towards apex, lertiary nerves nearly percyrrent; petioles 3-11 mm long, pubescent,
terete, not cancliculate obove. Male Howers sessile, in brown fomentose, axillary, shortly pedunculate,
dense, bracteate cymos. Bracts broadly ovate-triongular, appearing suborbicular, boat-shoped, upte
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2 x 1.5 mm, ghabrous within, tomentose outside, ciliate, persistent, imbricated on the peduncles, Calyx

co 3 mm long, companulate, mouth co 4 mm wide; tube co ) mm long, rusty tomentose outside,

globrous within; lobes 4, ovate-rounded, co 2 mm long, sub-ocute, valvate, hairy outside, glabrous
within, Corella creamy white, whular, hairy outside, glabrous within; tube 5-6 mm long, not narrowed
of apex, densely hairy outside, glabrous within; lobes 4, obliquely ovate-oblong, co 3 x 2.5 mm, obtuse,

¢
thinly haire cutside alabre £ the Indian
Ilr”?' L 'H'I-llﬂl'-"._l.. Hl LA T Flie i

Illl
E:
1
o
a

material], subequal, in unequal pairs, artached ar the base of corofa-tube; filaments of targe anthers

1-1.25 mm long, glabrous, of the small anthers less thon 1 mm long, connecied at the base with longer
ones; anthers linear-chlong, subequal, 1.52 x 0.5-075 mm, glabrous, sub-acute, connectives not
produced, glabrous. Pistillode globose, ca 0.5 x 1 mm, 4-lobed, with shartly bifid apex, globrous. Female
Howers not sean. Fruits oxillary, solitary, pedicellate, globase, upte 2.5 cm in diom., globrous, 4-cslled,
cells 1-ovuled; pedicels with scars of follen brects. Fruiing-calyx c@ 1 com ccross, not very
accrescent, flat, disciform, lobes spreading hortizontally, fruit seated on the dise. Seeds 4 hut only
I matures and rest abortive, mature one elliptic-wedge-sheped, co 1.3 cm long, glebrous; albumen
squable {Fig.-24; Plate 10/2).

Holotype : India : Kerala, Quilon, Yerur R F., 250 m, 23" April 1992, Ramesh & Fronceschi 280
' {HIFP).
Fl. & Fr.. September — Moy,

Ecol - Occasionally found in wet evergreen forests forming subcanopy upte 1200 m, particulaily in
Western Ghats of Seuth India.

Disirib.; Endemic to India, confined to South India, particularly to Karnataka, Kerola and Tamil
Nadu [Map-5).

Notes : This species shows close affinity to D. saldanhae Kostermans and 0. pruriens Dalz. in floral
organization ond hairiness on one hand and to D. phiﬁppinﬁnsis A, DC. — n Phi|ippine species, in
having 4-merous flowers and several imbricated bracts covering axillry buds ond the peduncles.
However, venafion pattern with orched lateral veims and percurrent tertiary nervas bast distinguish it from
aflied species. Further, number of siamens and non impressed and

characteristic of D. ghatensis Ramesh & Franceschi.

e
i
'

e [ | T T |
12N canaincyiared  midro are Qlso

Exsicc.: KARNATAKA : Kedagy, Kadamakkal R. F., Remesh & Pascal 1950 ¢ (HIFP-Paratype);

ol L. - —_

KERALA : Arjunamkotia, 700 m, 8" Aprl 1995, Jony Augustine 15095 7 (KFRI; Trivandrum,
Merchiston, T. F. Bourdifion 884 {FRC-Paratypel; TAMIL NADU : Coimbatoire, Udumanparai, Anamelais,
Barber 5859 {MH-Poratype); Tirunelveli, Walaiyar Cardamon Estale, Kostermans 26306, 26322
L, HIFP-Paratypes); Kalakked & Mundenturai Sanctuary, Romesh & Franceschi 103 ©, 105, 375, 378,

151 (HIFF-F [nlY - TR Ry T - O S o O tHI
451 {HIFP-Poratypes); Puliaray R F., R rancescni SUd [(HIFP-Poratypel.
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Fig.-24. Diospwros ghatensis Romesh & Francaschi
Male - o habit, b, inflarescence, ¢ bragt d. Hower-bod,
a.  Hewear, £ stamens, g. pisti“cde.

Female : h, hobiz, b Fruit with calys, | seed.
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26. Diospyros glondufosa Lace in Kew Bull. 1915 : 349. 1915, D. mollis Griffith in ). Agr. Her.
Soc. India 3 ; 145, 1844, non Wall. ex Steud. 1840, nec Gurke 1891, nec Gunisanthus molfis Kurz
1873

Vernacular name : Asm.; Diengiong.

Dicecious trees, 5-12 m high, with dichotomous branching; young branches densely hairy, oider
ones glabrate and lenticelied. Bark dark brown to black, rough with exfeliating scales. Leoves alternate,
6-13.5 x 3-6 cm, vsually lonceclate, some laaves ovole-oblong or oblonceclate, long acuminate, cuneate
ot base, choroceous, hairy bothsides hut become sparsely so with oga especially on the veins and the

Y P He n tha nuarsine alandileae an o tha lavooe socboms lod o loe el
H H ng Margins, quanalhitd On e OWer JUrhacs O giandas

not visible in the moture leaves, midrib roised and densely hairy beneath, on the upper surface

canaliculote in lower region and flalfish vpwards, filled with dense long hairs; laterol nerves 5-& pairs,
arcuating towards tip, inconspicuous upwards; petioles 5-11 mm long, rounded beneath, canaliculate
above, densely hairy especially in the groove. Male Howers in bracteolate, 3 to é-flowered, densely hairy
cymes. Calyx 4-5 mm long, campanulate, hairy bothsides; tube 2-3 mm long, very short; lobes 4,
2.5-3 mm long, os long as tube or longer, ovate-kianguler, oeute, valvate, Corolla urceclats, 6-8 mm
long, tube glabrous; lobes 4, co 2 mm leng, almost rounded, conterted, hairy on the mid nerves cnd
towards margins outside, glabrous within, ciliate. Stamens 20 {in Indion materiol), rerely 25 {loce,
1915}, in 2 rows of 10 euch, almest equal in size, united in poirs, hypogynous, seated on the torys,
not attached te the corolle-tube; filaments small, 1-1.5 mm long, hairy, those of inner row almost sessile;
anthers 4-3 mm long, apiculate due fo produced connechives, dehiscing through apico-lateral slits, hairy
on the bock aleng the mid line. Pisillode absent. Female Howers axillary, sofitary, pedicefled; pedicel
4-&4 mm long, densely pubescent. Calyx-tube shert, componulate, pubescent bothsides; lobes 4, deeply
divided, suborbicular, shorly acuminate, ca 1 ¢m long, pubescent bathsides, valvate. Corolla ureaolate,
tube co 5 mm long ond as broad, glabrous; lobes 4, ca # mm long, recurved, hairy in the middls and
on the margins oulside, contorted. Stominodes 12, sessile, linear, acute, hoiry. Ovary globose, clothed
with dense brown hairs, B-celled, cells T-ovdled; styles 4, connate towards buse; stigmas bifid. Fruits
globose, upte 2.5 cm in diam., densely pubescent; pedicels elongated upte 1 cm long, densely
pubescent. Fruiting-calyx tube shallowly concave-disciform, fruits seated on the disc and the lower part
of the Fruit is encircled by the disc and folded lobes, upte 3 em in diam.; lobes ovate, ea 1 cm lang
or gbout as long os fruil, long acuminate, spreading. Seeds 8, 1 in each locule, all viable,
obovate-oblong, wedge-shaped, 5-7 x 3-4 mm, glabrous, convex on one face and concave on the other;
albumen equable {Fig.-25; Plale 10/3 & 4.

lecfotype | Burma {Myanmar] ;. Maymyo plateau, 1050 m, foce 3119 {K*cfesignu’reci hara].

Fl. & Fr.. April — September.

BOTANTAL SURVEY OF hmia
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Ecol.: Rare, in semi-evergreen rain forests, upto 1410 m; wsually cultivated in the gardens.

Distei: Native of Myanmar. In India, this taxon is confined to North-East India, particularly to
taghaloya and Nagaland in wild state, otherwise known under cultivation. Fischer {1938) has olso
reported it indigenows to MNage hills, Kohima (Nagolandl at an aliitude of 1410 m, Utsunomiyu e of

[1998) have reported its distribution in Thailand e high dlfitede zones (Map-5).

Pollen : Pollen grains J-colporate, sub-prolate {40 x 30.2 [im), range 38-42 x 28-32 [im.
Anguloaperturate. Amb sub-trieagular, Colpi long, thin and running almost from pole to pole. Maximum
colpus width about 3 pm and mesocolpivm about 18 pm. Ora la-longate [3.5 x 10.5 [m), membrane
psilate. Exine about 2.5 Um thick. Sexine slightly thinner than nexine. Sexine pattern chscure (Shama
& Gupta, 1979).

Anotomy : Wood parenchyma forms a distinct vasicentric sheath round the vessels. Strands
typically of A-cells in apotracheol parenchyma, but in this species strands of 2-cells are more common,
Rays 3-4 cell wide {Metcolfe & Cholk, 1950). Ursunomiya ef af. (1998} have studied the tonnin cslls in

the mesecarp of the fruit and reperted that they occupy 30-50 per cent area of the mesocarp.

Phylochemisiry : Fruits contain diospyrol, dinaphthol and 3-Me-nophthalone-1, 8-dic! {loder et af,
1957). The plants alse yield n-alkanes, lupesl, ti-amyrin and P-sitostarsl {Asclkar af of, 1992). A new
diespyrol glycoside elucidated as divspyrol-8, 8-di-O-{4-P-D-apicfurancsyl-f-D-glucopyrancside) has
been isclated from the leaves {Paphossarang et of, 1984).

Uses ! Extract of hresh huils is widely ysed as anthelmintic against human hookworm [Necator

americanas). It is also effective against tapworm, but not so strongly.

Exsicc.: MEGHALAYA : Nengpoh, Umsning-Neonmati, 11% May 1965, 1 Joseph 37598 Q
[(ASSAM); Khasia & Jaintia hills, On way to Ingarse, 1160 m, 16" Jun. 1914, U N Kunjilal 6528
sterile {ASSAMY); Umsaw forest, 9™ April 1936, Shri Ram Sarmo 13037 sterile [ASSAM); NAGALAND
: Noga hills, 1935, N. L. Bor 2720 9 (DD); UTTRANCHAL : Dehra Dun, Forest Research Inskitute, April
1939, M. B. Roizade 18441 1 [ASSAM); Aprid 1937, M. B. Raizoda Acc. Mo. 74172 © {DD); 21¢
April 1949, M. B, Roizado Acc. No, 103267 Y {DY; 12" June, 1946, M. B. Raizada Acc. No. 97980
@ IDD); 16" April 1934, M. B. Raizado Acc. Ne. 65531 Q {DD). Alse examined Myonmar, Maymyo

Platagy, 1050 m 18T AF"E! 1910, 1 H
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-25. Diospyros glondulosa Lace

Fig.
Marle

<. starmens,

I

- a habit, b flower
d. habit, e fruit with calyx, f. fruiting-calyx [darsal view),

seed.

Q.

Female :

BOTAMICAL SURVEY OF INDHA
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Cistrilz, Skatck Map - 5
® Diospyros fascicoloso (F. v, Muelif F.ov. Mo=ll;
A Diospyros ferrea {witld) Bokh.; m Dicappros foficlosa wall e & OC;
o Divspyros ghetensis Romesh & Francesch;;  Diospyros glandwlosa Lace
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27. Diospyros hirsuta L. f. Suppl. Pl. 440, 1781, non Desf. 1805, ncc Hochr. 1905; A DC.
T

[ o S ol =l [ s TR NI T |
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Mohunﬂn in t. Econ. Tmcr:an Bot, 3 ?85 1982,

Trees, 10-13 m high, dicecioys, monoacious or pﬂh'gnmnus, with fe rn.lgmc-us tomsntose bronchas
crd thar vedne mers e monoaciaus Glants He females Howers e davelon in sacorote gxils of leoes
I WA ?UU IH FUIIJ‘ 1N T R Tarif RIS, JFI IRl TR 2 Sl b I AT WATS W IGrdY s

7.519 % 2.5-6.5 ¢m, elliptic-ohlong or elliptic, obtusely acuminate ot opex, narrowed of base and shonly
passing info the petiole, fulvous pubescent bothsides when young, becoming glabrescent with age except
the midrib bothsides; midrib raised beneath, canaliculate cbove; loteral nerves 9-15 poirs, arching ot
margins, not much conspicuous; petioles 5-8 mm leng, rounded beneath, canaliculate above, densely
hairy and canal filled with heirs. Male Howers sessile, in many-flowered, axiliary, hairy cymose fescicles.
Bracts in opposite pairs, barne at the base of flowers, broadly ovate to suborbiculor, boot-shaped, upto

d = 3 mm, 'an|u ocuhe, dggmhr n||gge f_'n_;hgr‘_le n|nhm1m wﬁl‘nr} sometimes hwo hrgchgdgs -r.mn||nr +hr-m
bracts also eccur on the [ateral sides of the "UWET partly enclosing the flower-buds, bracts ond bracteoles
deciduous. Calyx 5-6 mm long, campanulate, densely hairy bethsides, 5-lobed, divided about the middle;
rube ca 3 mm leng; lobes co 3 mm long, oblong, acute, valvate, easily break vp from the tube. Corolla
7-8 mm long, wbulor, hairy outside, glabrous within; lebes 3, hairy outside, globrous within, contorted.
Stamens usually 6-8 in our plants or 5 {Kostermans, 1981; Nair & Mohanan, 1982}, attached at the
base of corolla-tube in one row, not paired, svbequal; filaments 1-1.53 mm long, glabrous; anthers 2-3
mm long, connectives hairy between the anther-lobes, produced ot the apex into glabrous apiculee.
Rudimentary ovary globose, brown ltemeniose, Female flowers 1 to 3-together, axillary, subsessile,
brectaate, Calyx and corclln as in males but brooder and deeply divided than males, margins of calyx-
lobes reflexed and wavy. Staminodes 5-10. Ovary 10-celled, densely hairy, cells 1-ovuled. Fryits 2-2.5
em long, ovoid, apiculate, rufous hairy, Fruiting-calyx flat, disciform, the fruit seated on the disc and not
enveloped by the calyx; lobes spreading, undulate on the margins. Seeds 6-10, 1-1.5 ¢m long, black,
oblong, compressed; cotyledons ovate, obluse at apex, rounded at bose; albumen ruminate
(Fig.-26; Plate 11/1).

Holetype : Thunherg s.n. {lost); Lectolype @ Ceylon Plants, Thwaites 382 {PDA).

Fl. & Fr.. March -- July, usually most part of the year.

Ecol.: Occasional, found olong the streams in wet semi-evergreen forests, upto 300 m. The
germination is epigeal and cotyledons get delached early. The plants start bleoming when they are quite

young,

Distrib.: This species is confined to Kerala in Indic and extends to its native home Sri tanka, further
southwards [Map-8}.

Anatomy - Each cotyledon has three vascular troces, of which median is abortive and laterals split
considerably. Each epicotyledonary leal has ene trace which prolongs into the root (Wright, 1904].

pOTAMICAL SURYEY OF WDIA
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Fig.-26. Diospyros hirsuta L. f.
Male : a. habit, b. bracts and brocteoies enclosing flower-bua, c. brocts,
d. flower-bud, a. calyx within, f-g. stomens.
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There is no black heartwood ond most of the wood is usually dirty white, turning to reddish on
exposure. The calour contents ocour only in wood parenchyma and medullary ray cells. The fibre cells
are in cbundance and tracheal elements ars very poorly represented. The rings of growth are
inconspicuous,  The vessels in the twigs have 0.03 mm radial and 0.026 mm tangential diometer.
However, the vessels in the sapwood are with 0.18 mm and 0.09 mm radial ond tangential diometer.

The length of wood purenchymu cells in supwced varies from 0.05 to 0.13 mm, with rodial diameter
0.018 mm. The radial diameter of wood Fbres in sopwood is 0.014 mm and in heartwood 0.001 mm,
The rodia} diameter of vertical medullary ray cells is 0.022 mm and tangential 0.012 mm, with vertical
length o 0.12 mm. The radial diameter of horizontal components is (.04 mm ond tongential 0.009 mm,

with vertical length ca 3.06 mm [Wright, 1904).

Phytochemistry . The bark and timber of this species yield lupeol, betlin, betulinic acid, sitosterol,

faraxerol, toraxerone, ursolic acid, oleanclic acid, scopclefin, plumbagin, elliptinone, diospyrin and
diesindigo A. The leaves chiefly contain sitosteral and lupecl. The fruits have sitosterol, betulin, betulinic
cn:_'._ir_]J taraxerol and rooks hove r:hieﬂ}r sitostere] and |L|pEG-| [Hemﬂ1 &t al',,, 1978)

Notes : Hiern {1873) has reduced well recognized five species to the rank of forma under this
species viz. forma moonii {Thw.} Hiern, nifogirica {Bedd.] Hier, condolleana (Wightt Hiern, thwaitesi;
(Bedd.} Hiern and canarica {Bedd.] Hiern. Most of these have, however, been again raised o specific
level by recent workers and the later concept has been followed in the prasent work. Further, D. mecnii
Thw. ond D thwoitesii Beddome do not occur in India and are confined to Sri Lonka only. Wright
(1904} has alse mentioned a variety from Sri Lonka with flat circular Fruits and stout persistent style. But,
Kostermans {1981) found that so called Fruit is o gall-like abnomelity and so called style is @ hardened
corolla-tube. No such abnomulity was observed in Indion plants. However, the specimens examined by

me have &-8 stamens instend of 5 in mole flowers and pistillode is not conspicuous. The Indian plants
belong to proper species.

Exsice- KERALA : Quilon, Thekkuthode Koni R. F., 300 m, 9" April 1978, C N. Moham 54976
o {MH).

28. Diospyros holeana Gupia & Kanjilel in
B. hoyleana White, 1956.

1 0 1M
o L 17E4, non

English name : Ebeny.

Medium-sized traes, with siraight frunk baving dark grey, rough, shollowly fissured bark exfolialing
in smoll plotes ond minutely pubescent branchlets. Leaves alternate, 6.5-19 x 3-4 em, elliptic or oblong-
e||iplic, acuminote, base cuneate or obtuse, coriaceous, entire, glabrous; midrib conaliculate above, roised
beneath; lateral nerves distanfly placed; peticles 47 mm long, hall-terete, depressed o grooved abave,
rounded beneath. Male flowers 3 to 4-together, subsessile, in reddish-brown hairy, axillary cymes:
peduncles 2-3 mm long. Calyx ca 4 mm long, shortly cup-shaped, pubescent bothsides, 4 to 5-lobed:

lobes small, ciliate, imbricate. Corolla whular; tube ca 1.2 cm long, adpressed hairy outside, glabrous

BOTAMICAL SURVEY OF (DA
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fig-27. Diosgyos heloono Gupto & Kanjilal
Mole : a. habit, b. Hower, ¢ colyx, d. corofia within with stamens, a. stomens, F, pistilioda.
Female : g. habit, h. flower, i corclla within with steminodes, . gynoecium,
k. T. 5. of ovary, | fryit with cobax, m. seed,

BCMAMICAL SURVEY OF IMIHA
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within, 4 to 5-lobed; lobes contorted. Stamans 16, united in pairs, inserted at the base of cordlla-tube,

reunded, ca 1 om long, appressed hairy outside, tomentose within, subouriculiform ot base with sar-like

appendages, 4 to 5-lobed; lobes imbricate. Corolla-tube co 1.4 cm long, pubescent; lobes 4-3, ca & mm
long, contorted. Stominedes 11 Ovary 6-celled, 1-ovuled in each locule, hairy; styles 3; stigmas further
lobed. Fruits ca 3 cm in diam., globose, glabrous. Fruiting-calyx enlorged, occrescent, bowl-shaped, fruit

seated in the cavity of bowl; icbes erect, margins slightly reflexed; lobes reflexed. Albumen equable
{Fig.-27).

lectotype . Nepal Frontier : Jalesoni nola, 29" April 1900, faayet 23709 0 Ace. no. 282109
[{CAl-designated here].

Fl. & Fr: May — Crlobar.

Ecol.: Occasionally found en the foot of Ceniral Himaloya and along ¥Yindhyan range.

Distrib.- 1 tndia, this taxon is found in Utler Pradesh and Madhyo Pradesh, and nerthwaords it
extends to Nepal — native home. The fimber is susceptible to dry wood borer {Mop-6).

Anatomy: Waod greyish brown with dork concentric bands. It is diffuse-porous; pores scanty,
redially arranged in shert groups. Growth rings indistinet. Vessels very small, evenly distributed but with
a tendency o be dligned radially, mosfly in short or long radial multiples of 2-5; vessel lines distinet.
Parenchyma diffuse to diffuse-in-aggregates sometimes as closely spaced thin lines or forming a network
with rays. Medullary rays numerous, distinct, fine, closely spaced and unitormly distributed. The

heartwood and sapwood ore indistinct, straight-grained, fine-taxtured {Purkayastha, 1982).

Notes - This taxon is closely allied to D. peregring (Gaertn.] Gurke, but may be distinguished by
its rough bork exfoliating in small plates, mere densely sifky tomentose Howers, fewer stamens, few-celled
ovary and globrous fruits. The name should not be confused with D. hoyleana F. White ~ an African
species, which is, however, an orthographic veriant and have homonymic potential for rejsction under

Art, 53, 5 of the ICBN.
Exsice. UTTAR PRADESH : Gonda, Nepal border, Sungarah forest, P. C. Konjilal 2440, 2441,

e LR P b b o e

24414 {Lectosymiypes DD): 1 Jan. 1922, F. C. Kanjilal Acc. No. 36779 Q (DD 14% May 1922,
Targ Datt Acc. No. 36794 (DD} 23° June 1919, Sri Ram Acc. MNo. 36797 © (DD); Tulsipur R F., 20"

June 1922, 5ri Ram Ace. No. 36803 & (DL,

29. Diospyros insignis Thw. Enum. Pl Zeyl. 180. 1860; Beddome, tc. Pl Ind. Or. 7 : 26, 1 120,
1871; Hiern in Trans. Cambr. Philos. Soc. 12 157. 1873; Clarke in Hook. . Fi. Brit. India 3 - 565,

1882, Kostermans, Rev. Handb. Fl. Ceylon 3 1 43. 1981

LY I |
e

Vernocular names ;| Tam.: Fottuvaral, ¥vo
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Fig.-28, DNospyres insignis Thw.
Muole : a. habit, b flower-bud, c. Aower, d-a. stamans, [ pisiliode.
Female : g. habit, h. stominodes, i. gynoecium, . fruit with colyx, k. seed {dorsal viewl,
| seed lvantral view},
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tMedivm-sized trees, upto & m high, dicecious and polygamous, rarely monoecious, with pubescent
young branchlets becoming glabreus with age. Bark black, finsly fissured, peeling off in flakes. Leaves
wsually allernate, rarely subopposite, 7-35 x 2.5-15 cm, oblong-elliptic, abruptly acuminate, subrounded
or cuneate at base, submembranous, characeous, giai:'rruus except the midrib bothsides in young leaves;
midrib roised beneath, fat or subcanaliculate ahove, glabrous er thinly pubescent in young leaves; lateral
nerves 8-12 ponrs, widely spuced, conspicuous, venahon of veinlets parallel or horizontal and CONSPICUGYS
bothsides; peticles 5-10 mm {rorely upte 2 cm) long. Male flowers and bisexual flowers in separale or
same, oxillary cymose clusters, d-merous; male clusters 3 to 20-flowered, sessile. Calyx 3-5 mm long,
camponulate, minutely pubescent outside, glabrous within; lobes 4, about as long as tube, divided half
way down, ovate, ocute, slightly pubescent outside, globreus within, valate. Corolla 8-10 mm Jong,
tubular, tementose-sitky outside, glabroys within, tbe narrowed at the throat, white or yellowish white;
lobes 4, ovate, acute, pilose outside, glabrous within, contorted. Stamens 14-20, glabrous or rorely with

few scattered coloured hairs, unequal, free, in unequal pairs or in threes, attached at the base of
corolla-tube; filaments white, globrous or sporsely pilose; anthers glabrous, connectives produced,
apiculate. Pistillode in all gradient stages of development. Hermaphrodite flowers like males, with well
developed pistil like female Aowers. Female flowers axillary, subsessile, 1 o 3-together, rarely 6. Calyx
as in males, pilose cutside, glabrous within; lobes 4, ca 5 mm long, recurved-margined, valvate. Corolla

o
H
2.
‘]
=~

as in males: lobes 4, somewhat recurved, contorted. Staminedes 4-5, epipstalous, with apiculale sterile
anthers and glabrous filaments. Ovary globose, 4 or 8-celled, completely enclosed in the accrescent calyx
after fertilization, slightly pubescent when young, cells 1-ovuled; stigmas 4. Fruits subglobose, 3-4 cm in
diam., depressed at apex, smooth. Fruiting-calyx cup-shaped, with distinct fube enclosing the lower part
of the fruit, much enlarged, ca 2 x 3 am and 2 em deep, woody, thickened; lobes reflexed, hardly
disinguishable from the tube, fips protruding outwards and downwerds. Pedicels subtending the fruits
much thickened at the apex, disc-like and disc upto 15 mm in diameter and 2-3 mm thick, remains
ing-calex in detached fruits. Seeds 4 or 8, ovate-wedge-shoped, 2-3 x 0.75-1.5

= TTUEJI-IIIHI LOFFA LI L LR LR L V) = 2, aped, J-2

[TV I DY HT TR §
:I:I,H:JU ?WI:-:rr:”th'rck; teste deep brown, smooth, cbscurely transversely siriated; albumen ruminated;
hypecotyl 1.5-2 em long [Fig.-28; Plate 1172}

lectotype : Ceylon Plonts, Thwaites 2730 (PDA}; Lectosyntype - Ceylon Plants, Thwoites 3477
{POA, ),

Fl. & Fr.: May — Sepfember, usually most part of the yeor.

Ecol: Rare, in the wet evergreen forests, upto 900 m. The germination of seeds in this species
shows hypogeal lendency, since the cotyledons are hordly raised above the ground.

Distrib.: Confined to Karmatake, Kerola and Tamil Nadu in India and extends southwards 1o
Sr Lanka — ity notive home {Map-6).

Anatory : Each cotyledon has three traces ond xylem splits at different levels of hypocotyl and
primary root. Each epicotyledonary leal possesses one frace vascular supply, but due to the splitting

cannot be followed {Wright, 1904).

BOTAMICAL SURVEY OF INDIA
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ihe timber is white, turning to dirty colour on exposure. The gum-resin is found in very small
quantity. The parenchymatous cells are in obundonce. The rings of growth ore very inconspicuous,
somelimes occurring as broad dark bands olternating with norrow light  zones. Occasionally, the rings
are set very closely or very spatially. The size of vessels in hwigs is about 0.21 x 12 mm, with 0.03
mm radial and 0.034 tangential diameter, The sapwood, howeaver, beors the vessels with 011 mm radial
and 0.073 mm tongential diameter, The length of wood porenchyma cells in sapwood veries from 0.06
to 019 mm, with §0.014 mm cadial diameter, The radial diameter of wood Fibres in sapwood is 0.011
mm and in heartwood ca 0.012 mm. The radial diometer of vertical medullary ray cells is 0.03 mm and
tangential 0.016 mm, with 0.08 mm vertical length. in horizontal components, the radiol diometer is
0.056 mm and tangential 0.012 mm, with 0.018 mm verfical length. The medullary roys occur as redidl
rows of cells throughout the secondary xylem. In majority of the species thers is only one cell in
tangential width, but it is interesting to record two or three cells in width in this species. In this character
it shows close offinity with D crumenata Thw., D. racemosa Roxb. and D. pruriens Dalz. (Wright, 1904).

Uses | EtOH exiract of plants, axcluding roots, has been reparted to show antifertility (Asclkar et
af, 1992) and semen coagulant activity (Dhawan et of, 1977).

Notes : Kostermans {1981) has reported a variety viz. var, porvifolio Kosterm. from Sri Lanka,
which is characterized by lenceolate smail leaves, This was not observed within Indian territery and our

plants belong to proper species.

Exsice.: KARNATAKA : Cuorg, Koynad, Sompoje, 266 m, 26" Feb. 1973, B. Gupic & Porty
4446/2287 2 [RHMD);, KERALA : Travancere, Cololoorpaly, 28" Nov. 1893, M. A. lowson 70
sterile {DD).

30. Diospyros keki Thunb. in Nova Acta Sec. Sci. Upsala 3 ; 208, 1780 ex L | Suppl. 439,
1781; Thunb. Fl. Jap. 157, 1784; Murr. in Linnceus, Syst. Yeg. ed. 14. 918, 1784; A DC. in DC.
Prodr. & : 229. 1844, excl. var. glabra A, DC,; Hiern in Trans. Cambr. Philos. Soc. 12 : 227. 1873;
Clarke in Hook. f. Fi. Brit. Indie 3 : 555 1882; Bakh. in Bull. Jard. Bot. Buitz. Ser. 3. 15 (3) : 205.
1938. 0. lobata Lour. Fl. Cochinch, 1 : 227. 1790; A. DC. in DC. Prodr. 8 : 233, 1844, D. chinensis
Blume, Cot. Buitenz. 110, 1823. D. amaro Perrolt ex Perrolt in Mem. Soc. Linn. Por. 3 : 112. 1825,
D. schi-fse Bunge, Enum. Pl. Chin. Bor. 42. 1832. Anono sariffa Roxb. ex Hemschel, Clavis Rumph. in
Vita Rumphii 142, 1833. Embryopteris koki (Thunb, ex L £} G. Don, Gen. Dict. Gard, Bot, 4 @ 41,

1837, Diospyros koki Thunb, ex L f vor. cordate A. DC. in DC. Prodr. 8 : 229. 1844, D,
Carriere in Revue Hort. 284. 186%; 133 1870; 410-413. 1871, D. kaki Thunb. ex L | vor. costorg
(Carriere} Andre in Lillustration Hert, 18 : 176. t. 78. 1871 D roxburghii Carriere in Revye Hort. 253.
[ 28, 29 1872. D. mazeli Thib. & Ketel. ex E. Morr. Belg. Hort. 24 : 111 1874, non Carr. 1874,
D. mr:tza!j Corr. Revue Hort. 70. 1874, D. lycopersicon Carriere in Revue Hort, 470. 1878. . koempferi
Neud. in Nouv. Arch. Mus. Par. Ser. 2. 3 : 226. 1880, D. foudekaki Dupont in Carr. Revue Hort. 352.
f. 9. 1880. D. kizawa Dupont in Carr. Revve Hort. 352, §. 70. 1880. D. ochirakoki Dupent in Carr.

Revve Hort. 353. f. 73. 1880. D. layama-kochiovmarou Dupont in Carr. Revue Hort. 352 F 71. 1880

i, i ey o
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D aurantivm Hort. ex Andre in Rev. Hort. 349 1887. D. bertii Hort. ex Andre in Rev. Hort, 349, 1887,
D. wieseneri Carr, in Rev, Hort. 83, 1887 D affipfica Hort. ex Andre in Rev. Hort. 349 1887. D, sohul

LLE, 1 B N

Dept. Agric. Pomol. Bull. 1 : 6. 1888, non Trabut 1925, incl. vors. hatchiye & yemon, . koki Thunb.
ex L. [ var. tsury Anon. in Yearbook U, 3. Dept. Agric. 1890 : 423. 1891, D kaki Thunb. ex L f
vars, doi-dai & yama-tsuru Van Deman in Rep. Secr. Agric. U. 5. A, 1891 : 386-387. 1892. D. kaks
Thunb. ex L. . var. hyokume Semler in Trop. Agrik. 4 (1) @ 273-274. 1892, incl. vars. ameong, dai-dar-
mone, goschonaki, haycﬁeyﬂ, kurokyma, masu, minokoki, taikun & zingi, 0 kaki Thunb. ex L. . var.
kokoa Van Deman in Rep. Secr. Agric. U. 5. A. 1892 : 259, 1893, incl var. mestio. D kaki Thynb.
ex | £ var. awantivm {Hort. ex Andre] Mobet in Nicols. & Mot Dict, Prat. Hort, Jord. 2 : 218-219.
1893-94, incl. vars. berti, elfiptica & sohuti, D. koki Thunb. ex L [ var. wiesensri {Carr} Mettet in
MNicols. & Mot Dict. Prat, Hort. Jard. 2 : 218219, 189394, incl. ver. mazeh, D. kaki Thunb. ex
L F wvar gmndifor'fu Diels in EngL Bot. Jahrb. 29 - 527. 1901, D. kaki Thunb. ex L F var. myolan
Burnette in Bull Agric. Exp. Stat. Louis Stor. Univ. 99 - 10-11. f. 3-6. 1907, inc). vars. pero-zami &
ckame. 0. koki Thunb. ax L F. wvor. sifvesiris Makino in Tokyo Bot, Mag. 22 : 159. 1908, incl. var,
domestica D). sinensis-koki Hort. Gubb. Fl. Algeria 1 39, 190%. . si-tiche Hubert, Fr. Pays Chauds 535,
1912, D. tiodemon Hubert, Fr. Pays Chauds 536, 1912, D. kaki Thunb. ex L. f. vor. yama-yemon
Mubsrt, Fr. Pays Chauds 541. 1912, incl. vars. amagaki, sibugaki, hachiyagaki, zenzi, xenzi, o-zenzi,
kura-kuma, goraku, tsuro-no-ko, shina-mo-kakis, ooso, ko-kaki, hiza, tara & go-sho. D. koki Thunb. ex
L. f. var. ormend Taylor & Geuld in U. S Dept. Agric. 1912 : 270-71. . 4. 1913 B kaki Thunh. ex
L . var. egosho Yasui in Bot. Gaz. 60 : 363-64. 1915, incl. vars. hju, hyakume-goki, jenjimary,
tenryubo, fsuru-no-ko & yamagaki. D. kaki Thunb. ex L. f. var. zengi Condit in Bull. Calif. Agric. Exp.
St. 316 — 252, 1919, incl. vars, saburosa, doruma, deinukorashi, futaye, fufae-gaki, maruza, enzugosho,
obishi, yotsuwari, suyugaki, geiley, fuyy, kurokuma, siong-shi-tse & mikodo. D. kaki Thunb. ex L [, ver.
twenfieth-century Trabut in Rev. Bot. Appl. d'Agric. Colon. 5 : 868-674. 1925, incl. vars. defcious,
aocho. doidai-mary. hyakoumi, veddolchi, chimomaru, yolsvonari, tsourou, tsourcuncko, acclimatafion-de-
?nufon; gabn'e!-dup;;mr-& maculata. . sphenophyfla Hiern in J. Bot. Suppl. 63 : 62. 1925, D. kaki
Thunb. ex L F var. kachioumarou Trabut in Rev. Bot. Appl. d'Agric. Colon. 5 : 465. [. 9. 1925, .
kaki Thunb. ex L. . var. fouyou Trabut in Rev. Bot. Appl. d"Agric. Colon. 5 : 667, 1925. D. koki Thunh.
ex L. |. vor. fycopersicon {Carr.) Trabut in Rev. Bot. Appl. d'Agric. Colon. 5 607. 1925, D. koki Thunb.

ex L. | ta bi Trabut in Rev. Bot. Appl. d'Agric. Colon. 5 : 685 1925, nen Van Deman 1888
. | var, tanenachi Tr . But. , . -

I P T,

Persimmon, Divine Pear, Ebany, Orientol Persimmon, Japanese Persimmon,
Chinese Fig, Chinese Plum, Keg Fig, Red Fig.

English nomes :
lapanese Dare Plum, Chinese Persimmon,

Diengiong, Sch-tang-jong; Hindi: Halwa-tendy; Kh.: Diengiong;

Vernaculor names : Asm..
Tel.: Tatupi,

Dicecions of pulygﬂmn’iUS frees, upt 15 m high, with villous or pubescent young branchlets
becomi e b wish ane unarmed. Bark lenticelled. Leaves chernate, 10-15 x 3-10 em, elliptic with
__--"”H u. LU = ha

<unecle huse and ccuminote apex of broadly ovate with rounded base and short acumin at the apex,
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Fig.-29. Diospyros kaki Thunb. ex L1.
Male : a. bhabit, b. Hower, c. stamen.
Female : d. habit, e lact

______ R R, g Gpnescgm, oy

gfgminﬁrln- 01, SRS h it u....-ll-h cﬂ!u

i. Fruiting-calyx (ventral view), |. seed.
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sometimes whovate with cuneate bose, paler beneath, pubescent hothsides when young and become
glc:l::rme on maturity except the veins and the veinlets; midrib canaliculate above, canal filled with hairs,
roised beneath, hatry: lateral nerves 5-8 poirs, oblique, conspicuous bothsides especially in lower part
of the leaves; petioles 0.5-2 cm long, canaliculate chove, rounded bensath, pubescent especially in the
groove, Male flowers almost sessile, 8-15 mm long, in 3-flowered, shortly peduncled, pubescent, axillary,
o Aanmby A lnbas A dasl balee., tha

g [ O I Y ] [ PIVppp—— et 5.7 o s
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co 1 em long, drooping cymes. Calyx campanulate, 5-7 mm
middle, pubescent outside, glabrous within; lobes 3-5 mm long, ovate, acute, valvate. Corolla 8-10 mm
leng, vellowish white, urceclate, hairy ouvtside, glabrous within; lobes 4, ovate or lanceclate, contorted.
Stomens 16-24, wl:aequnl, in pairs, attached af the base of corolla-tybe; filamants shor, huir}r; onthers
apiculate due io preduced connectives, hairy on the dorsal face of connectives. Female flowers solitary,

axiflary, on 1-1.5 em |Dng pedicals; pEdICEIS pubescent, dilated at top und umcuhi‘ed with the flowers.

dmded ovate, ooute, spreurdmg, vﬂ[\fﬂte Coralla 8-13 mm long, urcenlme, puberu[rous Gu’mde, |che: 4,
ovate, recurved, contorted. Staminodes 8. Cwvary 8 to 10-celled, glabrous, cells 1-owuled; style hairy,
4-fid. Fruits 3-7 cm in diom., globose, fleshy, glabrous, glossy, reddish or yellow. Fruiting-calyx 2.5-5
em in diam., flat, thickened, discoid or 4-angular, no distinct tube, fruit sealed on the disc, disc densely
silky tomenlose, no internal elevated rim; lobes 4, ovate, 1-1.5 x 0.8-1.2 em, acute, hairy bothsides,
spreading horizontally ot the base of fruit, not thickened, somewhat constricted at base, margins not
reflexed. Seeds 6-8, oblong, planc-convex, 1.5-2.5 x 0.9-1.2 tm, smaoth; mature albumen milky-white,
equable, cartilaginous; embryo straight; radicle terete, straight or slightly curved; cotyledens ovare or
rounded, lying parallel side by side [Fig.-29; Plate 11/3).

Holotype : Described hom Japan Thunberg s.n. {UPS).
Chr. No.: 2n=54-56 {Yasui, 1915); 2n=%0 {Nomikowa & Higashi, 1928; Chen, 1993; Sofavymru

[ S [N 0 I N 1B O W N B -+ I T | I 'y | Toem |
o LATNIOray, |?Du, MNamikowa et O, [TFASL; vrooh o wFICTHTEH, rruu, 1o &t ar., frrz uluung ef ua,

1990, 1992; Zhuang, 2000); 2n=135 {Zhuang ef ol., 1990, 1992); 2n=107-114 (Zhuany et al, 1992}.
DMNA, restriction fragment length variability has been studied by Nokamura & Kobayashi [1994). Sugiyre
et of [2000) have got success through culture in preducing nonaploids [2n=9x] by crossing unreduced
[2n=6x) pollen and embryo.

Fl. & Fr.: March — Novemnber,

Ecol.: Rare, in the forests, porticularly in Naga and Khesia hills, upto 1500 m; also cultivated in
the orchards for its edible fruits since long back. The plamts are comparatively more tender and sensitive
lo cold and less productive. Propogated by the seeds as well as through budding end grafting.
Propagation from cultings end layering have proved unsuccesshd. Tissve cubture studies conducted by
Yokoyama & Tekeuchi {1976) revealed callus induction on excised hypocotyls of young embrye and the
roots and shoots differentiated on the primory callus culture on MS medium containing 1 ppm of NAA
and 0.1-1 ppm of Kinetin, Tae & Sugivra [1992] have also got success in adventitious bud formation
from callus cultores. Further, Matsumoto et ol (2001 hove recorded the possibilities in caryopreservotion
by vitrification of dermant shoat-tips. Nakamura et ol {1998) have got success in plant regeneration from

ROTARHCAL SLIRVEY OF INDYA
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hypacotyl sagments. Tamura ef of. (1998) have been oble o produce dodecaploid plants by colchicines

treatment of protoplasts. Choi ef ol {2001) studies have resulted in plant regeneration via orgonogenesis
from leaf segment eultures. Tao et af (1992} studies resubted in adventitious bud formation an callus
derived from onthers. As such, it is now wall possible to propogate this species vagetatively. Tae &
Sugiura {1994) have studied the growth and rooting characteristics of micropropagated adult plants and
juvenile seedlings of this species. Kang ef ol. {1998) hove recorded wold-hurdiness character of buds. The
tregs thrive well in well droined lighter loam soils. Periodic pruning of beoring trees stimulates new
growth and enhance yield. Plants begin to beor fruits when obout 5-6 years old. George et al. {1996]
have studied the effect of shoot voriables and canopy position on fruit set, fruit quality and starch
reserves in this taxon. Kaki trees are usually not attacked by insects and fungi. However, Siromatium
borbatum has been reported on this species. Lester e ol [1995) have reported occurrence of light-brown
apple moth [Eniphyvos postvittana) and long-tailed mealy bug (Pseudococcus fongispinys) on persimmons
which moy be disinfestad through het water immersion. The pollination is vsuelly by large number of
insects and honey bees. Studies carmied out by Kapil {1970) revealed twenly per cent increase in yield
in bee pollinated plants. Seedless fuits are also noficed in this species [Wood & Channell, 1960,

Persimmon was first of all cultivated in China and then in Japan where it is now considered os
a national fruit. In 1796, it woas introduced fo Europe, but couldn® found place in the commerce. In
United States, its seeds wera brought by Perry in 1852-54 from Japen and row it is grown at higher
scale in Califernia. In India, it was introducad first of all by Col. Kyd in Botonical garden at Caleutta
during eorly years of nineleenth century. Ng {1978a) inferred that D. kaki Thunb. ex L. £ has arisen
directly from . roxburghii Carriere which hos been considersd conspecific in the present work.

Distriby.; Indigenous in North-Easkern ports of India, particularly in Assam, Nagaland and Meghalayo;
cubtivated in Pur‘:jnb, Himachel Prodesh, Uttar Pradesh, Mudh}ru Pradesh, w. Eengdf, Utiranchal,

taharashtra, Andhra Pradesh ekc, The other zones of its distribution on the globe are Myonmor, Bhuton
|

Ching lnobive homel lnoan Korea lons Comhodia Vinokeeom and Inens slen rooored gonder culiivaiio
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Anatomy: The lower surface of leaves bears smoll epidermal club-shaped glandular hairs with
curved, uniserial stalks [Metcalfe & Chalk, 1950). The wood is diffuse porous. The black heartwood is
small. The growth rings are demarcated by dark-coloured latewooad fibres, Vessels moderately large or
small, evenly diskributed, solitary and in radicl multiples of 2-3; vessol lines distingt. Parenchyma diffuse
to diffuse in aggregates. Rays fine, closely spaced and evenly distributed. Ripple marks present {Wright,
1904, Purkayastha, 1982). Yokovlev & Zhukova [1980) have reported presence of achlorophyllous
embryo in this species. Utsunomiya et al. {1998) hove studied the tonnin cells in the mesocarp of fruit
and reported that they occupy 10-30 per cent area of the mesocarp.

Embryology ; The embryoloegical studies have besn carried out by Yomazaki {1972). The superior
ovary has 8 locules and an anatropous pendulous, bitegmic, tenuinucellate ovule in each locule. The
mner integument consists 10 cell layers and forms micropyle; the inner most lgyer represents the
endothelial layer. The ouler integument is massive. A single hypodermal archesporial cell differentiates

BOTARICAL SURVEY OF LNDHA,
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into young nucellus which degenerotes early. The archesporial cell functions directty s megeaspere mother
¢ell and gives rise after divisions to @ lingar tetrad of four megaspores. OF these, only the chaluzal one

remains functional and gives rise fo embrye soc. The functional megaspere undergoes three nuclear
divisions leading to the formation of 2, 4, 8-nucleate gometophyte. The mature embryo sac is
linear-oblong. Three antipodal cells penetrating into chalazal region lie in @ linear row and degenerate
belore the final formation of the embryo soc. This is Polygonum type of embrye sac formation.

The endosperm is cellular rype. The first division of the primary endosperm celf is transverse,
resulting in micropylor and cholazal chambers. Second division in them is aguin transverse and third
longitudinal. The endosperm cells have a tendency to be arronged in a linear row of six tiers. Subseguent
divisions are irregular, resulting in ruminate shoped yeung endosperm. The mature endosperm is elliptical

with cells containing much oil but no starch. Endosperm haystorium is not formed at all,

After fertilization, the zygote swells up and forms an elliptic body contoining e large vacuole. The
first division is transverse. resulting in ooical ond basal colls. The basal and anical cells divide

T\'I-ﬂ\' I"-lsln' Illig rn HFIMHI b il b L] o P [ = il PRl I W HHI\-HI hakir [EaF UFTIU'F

lengitudinglly followed by transverse and vertical divisions, forming tiers of cells which are subsequently
diffentiated in Chenopodial type of embryogeny info an embryo.

. ) T i PO -
memyljuguione, &' nydroxyisodiospyrin,
guinene, maritinone, memegakinone, dicspyrin, necdiospyrin, plumbagin ond shinonclone (Tezuko et af,
1973). The pulp of the fruits contain protein, minerals, l:urbohydrﬂlea, calcium, phosphorus, ron,
carctene, vitamin A, thiomine, riboflavin, niacine, ascorbic acid, zeaxenthin, lycopin, glutathione and
soluble corbohydrake mannan. Mannan has aolso been isolated krom the seeds [Anomymous, 1252).
Cr}rpmxunthin, ph)dnene, ph}ﬁuﬂuena, Eﬂ—ﬂ—a— and Y—carolanes, |ucupene, zeuxanthin, nnfhrﬂxﬂnﬁ'iin,
violaxanthin and lutein have been isclated from the leaves. The wood yields [3-sitosterol {Rastegi &
Mehmtru, 1993a). Betulic qmd olaanclic acid and ursolic acids have bean |591—:::I9d from the leaves and

ragahin  (Kaempferol-3-f-D-gl 'C‘F}‘l‘""ﬁiidu} from the calyx. Kaki-tannin, o
belungs to proanthocyanidin B group and yields delphinidin and cyanidin on h)rdl'0|}l’5l$ along with
catechin-3-gallate, gallocatechin nnd gallocatechin-3-gollate {Rastogi & Mehrotra, 1993b). Recently,
leaves have also been found to have astragalin and isoquercitrin, which have been reported to produce
hypotensive effect in urethane-anaesthetised rafts (Rostogi & Mehrotra, 1993¢; Asclkar et af, 1992).
Matsuura & linuma {1978] have alse isololed astragalin (Kaempferol-3-3-D-glucopyranoside) and n-butyl-
B-D-Fructopyrancside from the calyx of this spacies. A naw lignon -] divanillytetrahydrofuran ferulate has
been isolated from the calyx (Matsuura & linuma, 1985). Recently, Ravonoids viz. Kaemplerol 3-O-f3-
D-glucopyranoside, quercetin-3-O-[-D-glcopyranoside and Kaemplerol from the leaves of this species
have alse been isolated. Poknikar et of {1996] have isolated 4-Hydroxy- 5-methylcoumarin derivatives
from the fruit. Cutillos-turralde et of [1998) hove reported that xyloglucan-derived oligosaccharides
induce ethylene synthesis in persimmon fruit. N-terminol amino-acid sequance of persimmon fryit
B-gaiqc’rusidus@ has been studied by Kang et ol (1994). Cutillos-lturrelde et of {1993} have reported

thet jrectin salubilization during feuit ripening occurs in the absence of pc|ygu|uc1'umnr:|59 ucriu‘il‘}r during

_ e -
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his studies on metabolism of cell wall polysaccharides. Gondo et al. {1999) have isclated a naphthalene
glycoside from callus cultures.

Uses : This is the most popuiar edible species of Diospyros L. in India as well as in United States,
Chino and Japon. Thousands of cultivars of this species have been developad by genelicists and plant
breeders all over the World. The fils have delicious plum like taste. The immature fruits are astringent

due to high percentuge of tonnin contents. However, astringency may be removed with a mixture of
ethemol and corbon dienide [Taira ef af., 19921, The cultivators usuolly collect mature but slightly hard
fruits and hefore marketing, cure them by storing them in closa containers with other ripaning fruits like
barana, tomato, kigfer pears etc or immarsing the fryits in boiling water and leaving scaked over night
Tles o mm eabe Focide mouen  mulom bom plamm wocbbio;  claaa g [ M U I aas-biaht cortoiners

rlle IHIIIrL.IIl.HI: ||uliﬂ cull LF Ly [ =L rlHEJl "lllllll it EIIW u}' Fullll H [LEL=IN] iﬁ HGE 11H|||
confaining elhylene or carbon dioxide. The north-eastern Iribals ysyally sock the fryits in ke water for
24-36 hours ond then ripan them in heap of grass. The ripen hruits may be stored in cold storage.

Roasted seeds are used as a substingte for coffee. Wood is heavy and strong, suvitable for golf club
hpﬂrh nnr" Fnr nrnnmpn+n| wan' in br_'nx_es dEi!{t nn.rl O] SO0S, Ti'm Frmh cira cul f‘lhf"l nnl into the wiotar
to burnish an oily varnish type substonce  which is used For rendering umbrellas, 'nuls, wrapping-paper
etc wolerprool and for strengthening FRshing nets and angling-lines. The seeds contain semi-drying
brownish-yellow cil which is o good source for sclid fatty acids. The musk kom kaki fruits on
fermentation by Saccharomyces diospirii yield a cider with low alcohol fiter, The tannins have been found
capable of detoxifying snake venoms and bacterial toxins. Tannin activity is much stronger than tannic
acid in this regard {Asolkar et af., 1992, In China, the calyx and peduncle are dried ond stocked and
used for the freatment of cough and dyspnoea (Burkill, 1935} Jopanese produce o black dye from the
fruits by treatment with sulphate of iron {Wait, 1890). The exiract of plant has been found usefyl for pest
control in Ching, particolardy for Erwinia corofovora var, corotovora ond vegetoble pest Aphis gossypii
iYong & Tang, 1988). Achiwa e ol {1997} hove recorded inhibitory effects of persimmon extract ond
related polyphenal compeounds on growth of human lymphoid leukemia cells. Umekawa e ol {1999}
have also reported the exiract and related pelyphencls io inhibit eukaryotic DINA polymerase. Koioni ef
of. (1999) have observed inhibitory effect of leal extract on allergic recction in human basophilic
leaukemia cells and in mice. Ketani ef ol (2000} have found that leal extract and astragalin inhibit

development of dermetitis in mice.

Motes : This species under cultivation have acquired great variations in the size of fruils {sometimes
vpto 7 em in diam.), feliuge shape, size and pubescence, kit colour {yellow, reddish, scorlet, orange-
scarlet], number of seeds { & or 8), shope of seeds particulorly apex of seeds (blunt or rounded),
colyledons [ovate or round} etc. Based on ubove, o kirge number of varieties have been recognized
under cullivation with lotin or fency names {Bakhuizen, 1938). in the present work these cultivars have
been considered conspecific o proper spacies.

Further, Hemsley {1911} cansidered D. koki Thunb. ex L . and D. roxburghii Corr. as two dislinct
taxa, the former native 1o Cenmal and Ecstern China and Japan and latter to Eastern indic and Western
China. He distinguished the two taxa by their foliage. In D. raxburghii Carr. the leaves are mentioned
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os lonceclate or lanceslote- 0|:|1nng, attenyate at both nr:| while 0 kaki Thunb. ex L. F is said to have
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examination of !ndmn material during the present study also revealed that on the beisis uF Ieul 5hupe
character two taxg connot be seporated. Since no other choracler is availauble in support, )| admit
Bakhuizen's (1938) view in this regard, This species is also somelimes confused for D, Jotus L in the

feld ond herbaria.

The nome O koki Thunb, ex L F is usuadlly accredited to L {Suppl. 43%. 1781). However,
Thunberg published this species in 1780 in Nova Acto Soc. Sci. Upsala 3 @ 208. | could not see the
latter reference in original. As such, not sure whether Thunberg (1780) has provided description or the
name is nom. nud. If the name published by Thunberg [1780] is supplemented with short diagnostic
description, Thunberg {1780) should be considered its author.

Exsice.. HIMACHAL PRADESH : Mandi, Panarsa, 1000 m, 28" Aug. 1977, 5 K. Murhi & R,
Prasad 62154 Q [BSD]); MADHYA PRADESH : Pachmarhi, Fort garden, 10™ April 1951, M. B. Patel Acc.
No. 107679 @ (DD); MEGHALAYA : Khasie & Jaintia hills, Mamloo forest, 12* Sept. 1931, P. C.
Kanjilal 9550 € [ASSAM); On way fo Mynso, 1050 m, 16" Jan. 1916, U. N. Kanjilal 6528 Q (DD);
Near Tumpet, 1200 m, 234 Oct, 1913, UL N Kanjilal 28472 sterile {DD); Khongsnong, 1166 m, 6* Feh.
1915, UL N Kanj”mr 808 @ (ASSAM), Jowai, Khline Kine, 1500 m, 23" .|u|}r 1945, N P
Bolakrishnan 42908  (ASSAM); Umsaw forest, 9" April 1936, Shr Rom Sormo 13037 ¢ (DD);
Shillong, MNirala compound, 17" April 1958, G. K. Deka 11167 Q {CAL); UTTRANCHAL : Dehra Dun,
&" April 1911, Pyndit Kurhavanand 2821 % (DD); 10t Aug. 1915, U N. Kanjifol 5828 Y {AS3AM];
Runerit Hishavan, 22 Dec. 1911, Without Coflector 28210 @ {DD); Viccroy's grounds, 29" March
1922, R. N. Parker Acc. No, 25580 @, 25581 ' {DD); Ballupur, July 1965, M. D, Dabral Acc. No.

141999 © {DD); UTTAR PRADESH - Scharanpur, Botonic garden, M. B. Raizado Ace. No. 105814 b Q
(oD, Alse oxomined BHUTAM : Eastarn Bhutan, Tashivangtsi, 24% Oct. 1965, N, P Balabrishnon 44248

el e TS TTE il L
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31. Diaspyros konjilali Duthie in Ind. For. 31 : 307. t 29. 1905 & Fl. Gengetic Plain 2 @ 15.
1911

Vernacular nomes ; Kon.: Kakatumbury, Kalnandi, Kunike, Katikatire; Or.; Pittakhatijya, Keduapitta;
Tam.: Nacavakkarai; Tel.: Sitakalwucy, Tellagata,

Dioecious or polygamous, medium-sized or small trees; branches not spinescent, forming a rather
open crowr, densely tomentose when young, glabrate to glabrous with age. Bark ashy grey or greenish,
smooth, cracked in reclangular or square pieces, often exfoliating on older trunk. Leaves alternate,
2565 x 155 cm (3751375 om long in proteloguel, broodly ellipiic to subsrbicular, thick,
coriaceous, obtusely shorily opiculate at apex, cuneate at base, fomentose bothsides when young, with

. _ 4 ] [ P | . [ T | N 1 1 oo - R
uge becoming ulmest glabrous obove except ihe veins and thinly pubescent below with more hairs on
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Fig.-30. Diospyros l'ﬂnjﬂnﬁ Duthia

Male : . hnbif, b. inflorascence, c. fower-bud, d. flower,

LA nl PR | g el A e
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Femole : h. habir, i. flower, j. fruit with colyx.
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midrib and lateral vains; midrib canclicvlate cbove, canal densely filled with hairs, raised ond hairy

bamamib . latmen] aliwe ST0 wmios b A d mates men meooeinael el e ceecaec o PR [
[ =] IE"J.”I_|l 1" =" L= ] L™ ¥ Fullﬂ FI - P"ﬂ‘lli FIDW | T F'I"-‘I'IIIFI'GIII* IL‘I'..nlllllH UHWuluﬂ ISV L) 11 kA0 ] |.ﬁf
peticles 2-7 mm long, densely haoiry, canalicolore above and rounded beneath. male flowers sessile, in

short, 3-flowered, hairy, bracteote, oxillary cymes; main peduncle upte 1 ¢m long, hairy; lateral
peduncles 1-3 mm long, hairy, articulated with Rowers ot apex. Brocts ovole, subacute, cilicte, Flower

wy g AR

buds avate, pubescant. Calyx 4-5 mm long, companulate, 4-lcbed, divided nearly to the base, pubescent

nerved and nerves converging towards opex, ciliote, volvate. Corolla urceclate, 5-7 mm long, thinly
pubescent outside, glabrous inside; lobes 4, breadly oblong, almost erect, ciliate, contorted. Stamens 18,
attached at the base of corolla-tube, almost equal in size, united in pairs, sometimes upte opex on a
common Ffiloment ond as such one arther apparently sessile; filaments short, vpte 1 mm long, hairy;
anthers narrowly fanceolate, 3-3.25 x 1 mm, glabrous or sometimas hairy all along the connectives on
both faces, apiculate, connectives preduced at apex and cbout half as long as anther-cells and glabrous.
Pistillode globose-obconic, fat-topped, glabrous; styles 2, 2-fid ot apex, hairy. Female Howers axillary,
sclitary, nodding; pedicels co 6 mm long, pubescent. Calyx as in male flowers but fitle larger. Corolla
dark-green, otherwise like males. Staminodes 8, small and longer alternately arranged, longer ones

ta mimn wherbar anoe n'-thltn e n‘InL\nen Hlﬂhl"ﬂ.ll-n
1% WA, AR Tlban Whsividwr: Ses vl f e eiet ey o AL AW

Fruits upte 2.5 cm in diom., globose, glabrous. Fruiting-calyx shallowly concave, discoid or somewhat
angular, lower part of fruit encircled by the calyx, without interncl elevated rim; lobes spreading, withou

reflexed margins. Seeds co 1.25 cm long, somewhat curved; albumen equable {Fig.-30;
Plate 11/4).

q_rallad
wLENEy,

lectolype : India : Madhya Prodesh, Chonda district, . F. Duthie 559 (K-designated here).

Fl. & Fr.. Apnl — Moy,
Ecol.: Cccasional, found in moist semi-evergreen forests, upto1000 m.

Distrib.: Endemic to India, chiefly found in Utar Pradesh, Madhya Predesh, Andhea Pradesh,
Karnataka, Orissa, Wesl Bengal, Assom and Maghalaya (Map-6),

Anatomy; Weed brownish-grey, with somehimes iren grey streaks, soft to moderately hard, no
heartwood. Pores small, scanty, in radial groups of 1-3 which are distant between the medullary rays
and faintly to echelon. sedullary rays numercus, very fine. Transverse lines very faint.

Notes - This species occupies o position intermediate between D. montana and D. cordifolio Raxb.
Hewevar, it may be distinguished from D. monjona by having thick coriaceous leaves, male flowers in
3-flowered cymes and Iwice the number of slaminodes. From D. cordifolic Roxb. it differs in having
awnad anthers and by lesser number of stominodes. Conlrary lo profologue, the anthers are hairy in
ome specimens. Probably this species h}f'ﬁridiﬁ with D. montang Roxk. in n

T e i i 17|
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Distnb. Skekch Mop — &
@ Diospyros hirsuic L [ a Dhospyros holeana Gupta & Kanjilal;
R Dicspyros irsignis Thw : o Dicrspryras kaki Thinb. ex {1 F; » Dioxpyros .'tﬂnjl'iafl' Nuthie
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Exsice.. ANDHRA PRADESH : Anantopur, Gamble 20873 {lectosyntype-K]; KARMATAKA : Bellary,
Gamlde 16583 ;Lﬂ;ma}rrlrﬂm K}, Naith Kanara, Ril chig 972 “.“Tﬁay_li“_}rpﬁ'ﬁ}; ORIGOA . Uurl|urr| Gamble

closyntype- : saharanpur,
WEST BENGAL : Gomble 10614 {lectosyniype-K).

32. Diospyros kiko Debbormmon & Biswas in J. Ind. Bot. Soc. 14 - 57. [ 1-3. 1937,

4

tomantum of rather long hairs, bacoming glabrate to glabrous with age. Bark leathery, linearly marked,

sparsely lenticelled. Leaves alternate, in male plants 2.5-9.5 x 1 2 cm, slliptic-lonceclate, cuneatly obtuse
at base, gradyally acuminate af apex, margins entire and ciliate, fulvous-tomentose bothsides but more
densely beneath, becoming sparsely hoiry to glabrate on matrity except the midrib end the lateral veins,
vpper surface blockish and lower yellowish-brown in mature leaves; midrib narrowly cancliculate above,
slightly raised beneath, hairy bothsides; ialeral nerves 4-6 pairs, very distant, arcuating lowards apex,
reticulation prominent beneath ond inconspicuous above; peticles 3-5 mm leng, densely tomentose,
canaliculate above, rounded beneath. Male Howers in 3-Rowered, axillary, shortly peduncled, bracteats,
tomentose cymes; peduncles ca 3 mm long; pedicels c@ 1 mm long. Bracts 2-3 mm long, oval lanceclate,
tomentose, deciduous. Calyx cup-shoped, tomeniose bothsides; tube 1.5-2 mm long; lobes 4, ca 3 mm
long, divided below the middie, ovate, acute, erect, valvate. Corollo urceclate, tomentose outside,
glabrous within; tube 2-3 mm long; lobes 4, ovate, ca 5 x 1 mm, cbluse, tomenlose outside, glabrous
within, contorted. Stomens 20-22, subequal, subsessile, paired, inserted ot the base of corolla-tube;
anthers linear or narrowly ovate-lanceclate, slightly falcate, connectives produced inte apiculae, pilose

along connectives, Pistillode absent or inconspicuous. Femala plants not seen {Fig.-31; Plate 12/1),

lectotype - Burma |Myanmar] @ Unan, Poneshee, 27" Mar, 1848, D. J Anderson s.n. & Ace. no.
283094 {CAl-designated here).

Fl. & Fr.. Merch — May.
Ecol.: Occasional, found in wet semi-evergreen forests and in the wastelunds, upte 1500 m.

Dr'sm'b' This species finds distribution in Nerth-Eastern parts of India, poricularly in Assom,

.......... » Ik nvlnnAe Illdl‘lﬁr anct o Muanmar [dan-71
CiF SKIERGS FUNer S0l To Mjyanmdr \anapessl,

Exsicc.: MANIPUR : Neung Shong Khong, 1300 m, Apr. 1882, G. Wat 6264 O (lectosyntype-
CALl; MEGHALAYA : MNongkhlow, Khasia hills, 1450 m, 10" Apr. 1914, U M. Kanjilel 6706 &

el L hFaTat-] Iy [ ﬁnﬂ.ﬂ.nt

{Lectosyntype-CAL); MYANMAR - Kelich to Lowodhoh, §. Kurz 1008, Acc. No. 283098 7 (CAlL

33. Diospyros kurzii Hiern in Trans. Cambr. Philos. Soc. 12 : 142, 1873; Clarke in Hook. [, Fl,
Brit. India 3 - 559 1882; Parkinson, For. Fl. Andaman islands 198. 1922 Bakh. in Bull Jord. Bot.
Buitz. Ser. 3. 15 {2) : 173, 1937; Ng in Maloys. For. 40 {4} : 227. 1977. D. nitida Merr. in Phil.

Govt. Lab. Bur. Bull. 35 - 87, 1905; Bokh. in 8uil. Jord. Bot. Buitz, 3er. 3. 15 (2) : 176. 1937, . wrayi
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Fig.-31. Diespyros kika Debbarman & Biswas
Male : a. hobit, b. habit {typel, c. Aowerbud, d. calyx [dorsal view), e. calyx within,
I corolla in bud, g-h. stemens.
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King & Gamble in J. Asiat. Soc. Bengal 2 74, 1905, D. alatn Eimer, Leaflets Phil. Bot. 5 . 1774,
1913, D pubicarpo Ridley, Fl. Mal. Penin. 2 : 284, 1923 D fuhopilosa Flotcher in Kew Bull.

10%7F anc 1oy
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~ English nomes : Andeman Marble wood, Aadoman Zebra weod.

Vernaculor names @ And.: Pechada; Tel.. Kala-lakri.

I EES.’ 3'5 15 L .IE r III iIISI hﬂ - Id PEEEE:EII h QNG IneTs v ill SI &) S.I"(j DPP ESSECI Iﬂi 3.
Leaves nifern-:::l're, 4.5-9 x 1.8-3.5 cm, elliptic or ovate-elliptic, acuminate, narrowed at base, coriaceous,
dark and shining above, thinly pubescent when young especially beneath, soon glabrescent except the
midrib especially beneath; midrib raised and pubescent benecth, canaliculate end glabrous chove except
with few hairs in the canal; lateral veins several pairs, almost parallel, thin, with reficulare venation

batween the lateral vains; peticles 3-5 mm long, pubascent, canaliculate ahove, reunded beneath, Male
Howers in 5 to 15-flowered, oxillary, dichasial, pubescent, bracteate cymes upto 1.5 cm long; main
oo 4o ko, 1, o o e, I
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ehlong, 1-1.5 x 0.5-0.73 mm, obtuse, hairy bethsides, ciliate, inserted at the base of flowers, deciduous.
Colyx campanulote, 2-3 mm long, pubescent outside, glabrous within, 4-lobed, divided uplo the middle;
iobes ovate-triangular, 1.1.5 mm long, finely acute, thirly pubescent outside, glabrous within, ciliate,
valvate. Corolla tubular-campanulate, tube as long as calyx, deeply 4-lobed, pubescent outside, glabrous

within; lobes ovate-oblong, obluse or rounded at apex, rotate. Stomens 12-14, unequal, in equal or
uncqual pairs, inserted at the base of corella-tube; filoments hardly upto 0.5 mm long, much smaller than
anthers, glubrous; unthers 1-1.5 mm long, glabrous, apiculote, connectives preduced. Pistillode subglobose,
globrous, with apparently single style having 2-lobed opex. Female fowers in shon-peduncled,
Jflowered, oxillary, thinly pubescent, bracteate cymes. Bracts  oblong-elliptic, pubescent, ciliate,
caducous, borne at the base of calyx. Calyx sub-campanulate, puberulous outside, glabrous within, 2-
3 mm long, deeply 4-lobed; lobes broadly oblong or ovate-oblong, pubescent cutside, globrous within,
obhyse, valvate. Corolla urceclote, 5-6 mm long, pubescent bothsides; lobes 4, reunded, contorted,
Staminodes 4, globrous, alternating with corella-lobes. Gvary globrous except at the apex, d-celled, cells
1-ovided; styles 2, straight, hairy, connate of base. Fruits globose, 1.5-1.8 tm in diem., of the size of
a small cherry, glabrous, smooth, 4-seeded; peduncles upte 5 mm long, thinly pubescent, articulated with
the fruit. Mature fruiting-colyx ca 1.5 cm in diam,, deeply 4-lobed, basal part of the tube get thickened
in the form of a disc on which the fruit is seated, glabrous; lobes reflexed or spreading horizontally,
never touching the fruit, foliaceous with out-rolled margins, obtuse ot apex; in young fruits the deeply
divided calyx-lobes are rather ereet and almost beuching the fruit but seon get reflexed s the Fuit

1
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up. Seeds elliphic oblong, 8-10 x 5-7 mm; albumen equable {Fig.-32; Plate 12/2 & 3.

rarm™a e
= L]

Hololype : India, South Andaman, Kurz 5. . {K}.
Fl. & Fr.: February — November.
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Fig.-32. Diospyros kurzii Hiern
Male : a. habit, b. inflorescence, ¢ bract, d. flower-bud with broct,
e. calyx within with pistllode, Fg. stamens, h. pistillode.
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L. matyre fruit with calyx, m. fruiting calyx,
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Ecol.: Found mixed with tropical and rain forests, uplo 23 m,

Myanmar, Malay peninsula, Bornes and Molucca (Map-7).

Anatomy : The heartwood is greyish, close-grained, black or grey interlaid with black.

Uses . The wood is often marbled and, therefore, calied Marble wood or Zebra wood. The timber

prodyced by Indian trees is called as Andoman Marble wood. it is streaked grey and bilack with more
or less alternate streaks, hard, sometires apt to warp and split in seasaning. It polishas beautifully and
planes always to o natural polish. The timber is largely used for furniture, cabinet work, carving and
other fancy works and for walking sticks. It is much valued in Europe.

Nofes : Very close to D. benghafensis Bakh. Bakhuizen {1937} felt that the denser venation is the
only character to distinguish this species from D. bengholensis Bakh. However, he ignored the charecters
used in the present key which stand gowd to distinguish two taxa.

Exsice.; ANDAMAN & NICOBAR : Middle Andamans, Camp Ne. 15, 24 km from Rangat, 25 m,
4" Nev, 1977, N. Bhargave 6345 @ {PBL); Woy to Parnashala, 7% Nov. 1977, N. Bhargava 6429 ©
[PBL}; Kalsi No. 6, 24" Jan. 1994, Morcel Tigga 16623 [{PBU; South Andamans, Chiriatapu, A, K. Goef
16835 ¢ (RHMD); Seo level, 8" Apri| 1973, N. B Bafakrishnan 78 @ {PBL); Myonyo, 10 m, 207 Oet.
1973, N. P. Balakrishpan 519 Q (PBL); Manpur, Hill Jungle, 20" Feb. 1894, Dr. King's Colfector s.n.,
Acc. No. 1641 ¢ (PBL); Jusnubud-Munguni Hill Jung|e, 237 Dec. 1893, Dr. King's Coffector s.n., Acc.
No. 1634 ¥ |PBU; Rutland Isfand, Along Ghasnullah, Towards Mount Ford, 22% Jan. 1982, M. K. V.
Roo 8640 ¢ (PBL); Baratang Island, Sundergarh, 20 m, 239 July 1975, N. Bhargava 2494 ¢ (PBL);
M. 5 Cowri, 19" jon. 1979, P. Bosv 708% < (PBL); South Creek, Lavrui forest, 26™ Qct. 1979, P. Basu
7367 Q {PBL); North Andamans, 4" March 1936, Jen Gupta 6093 ¢ (DD); Diglipur-4, Sea level, 26*

bdmy 1QFE A 2 Blerim AD10 O PRI Btk Bliecbor Dacee Far Bliaebme o0 o] anv aa 1077
DY, | FE, T, W TP e F 0T :F WAL AN DNILAALIT, D, St Pl Rl VR, S H’hu}f I?I‘_};

N. G. Nair 2624 ¢ {CAL); Litle Andaman, Hut Bay, Sea level, 14" Jon. 1977, N. Bhargava 5133 &

[CAL); 13" Jan, 1977, Kishanlal 22 sterile [DD); Andaman, Bara lung, Pa-Jigs, 10™ Feb. 1915, C E.
Parkinson 291 < (DD); Bose-lung-la, June, 1915, C. E. Parkinsen 631 ©Q (DD].

34. Diospyros fanceaefolic Roxb. Fl. ind, 7 @ 537, 1832; A. DC. in DC. Prodr. 8 : 232. 1844,
Hiern in Trans. Cambr. Philes. Soc. 12 @ 213, 1873; Clarke in Hook. f. Fl. Brit. india 3 : 562. 1882,
Bakh. in Bull. Jard. Bot. Builz. Ser. 3. 15 (3) : 273. 1938. D. amoena Wall. ex G. Don, Gen. Hist,
Dichl. Pl. 4 . 40. 1838; A DC. in DC. Predr. 8 : 231, 1844, D. mohiflore Wall ex A. DC. in DC.
Prodr. 8 : 231. 1844, non Blunco 1837, D. grata Wall. ex A, DC. in DC. Prodr. 8 ; 232, 1844; Clarke
in Hook. | Fl. Brit. India 3 : 571 1882 D lweida Wall. ex A, DC. in DC. Prodr. 8 : 233. 1844, non
lodd. ex Steud. 1840, nec. Hort. ex loud. 1841; Clarke in Hook. F. Fl. Bril. India 3 : 568 18872
D. fancecefofia Roxb. var. omoena {Wall. ex G. Don} Clurke in Hook. |, Fl. Brit. India 3 - 562. 1887,

D. pachyphylia Clarke in Hook. f. Fl. Brit. india 3 : 368. 1882. D. hirsute L . var. fucide (Wall. ex
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Fig.-33. Diespyros lancecefolio Roxh,
Mofe : a. habit, b inflorescance, ¢ broct, d. Hewer-bud, e flower, 1 calyx,
g. calyx within with pisillode, h. corolla, i%. stamens, 1 pistillode.
Famale @ m. habit, n. froit with cals, o freiting-calyx, p. seed.
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A, DC) De Clercg & Greshoff in De Clercq, Niguw Plantk. Woordenb, Ned. Ind. 222, 1909,
D. clavigera Clarke var. pachyphylle [Clarke Ridley, Fl. Mal. Pen. 3 : 288 1923, D. lonchophyfle Hiern
in J. Bah. Suppl. 63 : 63 1925

English neme : Ebony.

Vernacular names : Asm.: Kendu, Gulal; Beng.: Goolal, Goglul, Armida; Kh.: Dieng-sohleu, Seilo,
Sohleu; Nag.: Puja; Nep.. Tezu, Pokiom.

Disecious trees, uple 30 m high; young branchlets densely pubescent with short appressed hairs.
-JU‘”":." IHIL'E:TL'!I Urﬂ”cnﬂb |i"| H:If.m;: Plu””r D‘HCE‘F—I_]H uu”‘:’mﬁll}r !TIL.HZJL! I.JI""!E}'IE.'d ijh iI’T’lIﬂf!}EﬁT‘E EH_I'-][:'“ IEﬂ'\l‘ESJ
offen forming dense bunches with or without male flowers. The leoves give appearance of imbricated
bracts and entire bunch as an uxi"ur}r male infloresconce. leaves allernote, 6205 x 1.6°5 cm,
lanceolate or oblong-lanceslate, abruptly or gradually acuminate at apex, subchtuse or cuneate ot base,
coriaceous, molure ones glabrous bothsides, young ones pubescent beneath, margins flat ar slightly
recurved; midrib charnelled abowe, raised beneoth, glabrous; lateral veins 8-12 pairs, prominent
beneath; pefioles 5-15 mm long, At and cancliculate obove, rounded beneath, glabrous. Male flowers
sessife, 3 to S-together fascicled in axillary, bracteate, ferruginously pubescent cymes, rarely solitary.
Bracts 1.5-2 mm long, olmost suberbicular, obtuse, ferruginously sericecus on dorsal surface and glabrous
inside, borne at the base of flowers and on peduncles. Flower-buds ovoid, 5-8 mm long, pubescent.
Calyx camponulate, 3-5 mm long, ferrugincusly sericeous bothsides; lobes 4, 1-2 mm long, divided
above the middle or rarely in some flowers below the middle, ovate-delloid, thick, sometimes 2 rather
narrow when deeply divided, obtyse, volvate. Corolle somewhat soher-shaped, pubescent outside,
glubrous within; tube 3-4 mm long, cylindrical, not much norrowed ot apex; lobes 4, almost rounded,
3-4 mm long and as broad, spreading, hairy outside, globrous  within, contorted. Stomens 14, 16, 18
or 20, unequal, inner enes smaller, united in unequal pairs and inserted at the bose of corclla-tube;
filoments 1-2 mm long, finely pubescent at apex; anthers linear, 1.5-3 x 0.5-0.75 mm, opiculate due
to produced connactives, glabrous or pilose variously ot buse, apex, along the edges and on the back.
Receptacles hairy. Pistillode subglohosa-4-angular, pubsescent, with 4, filiform, nubescent shdes, obsent in
some flowers. Female Howers subsessile, solitary, axillary, bracteate, about as |arge a5 males. Flower-buds
uvmd, 5-8 mm Hﬁﬂg, pu'ﬁESEEl‘lr Brocts hi‘ﬁﬁd!y Crb!u"g to ;u'i‘f.-i’bucﬂﬁi‘, 2-3 mm lurlld, puwxem uursme,
globrous within, borne ot the base of flowers. Calyx campanulate, 3-5 mm long, 4-lobed, divided above
the middle, haoiry bothsides; lobes evate-triangular, 1.5-2 mm long, obtuse, valvate. Corolla somewhat
salver-shaped, 7-8 mm long, pubescent outside, globrous within; lobes 4, clmost suborbiculer, with
reflexed morgins, imbricate. Staminodes 8-10, linear. Ovary 8-celled, hairy, cells 1-ovuled: styles usually
4, more or less united at base; stigmas 8. Fruit globose or ovoid-globose, somewhat peinted at apex,
2.5-3 ¢cm in diam., tawny-tomentose. Fruiling-celyx broadly cup-shaped with shallow tube encircling the
lewer part of fruit, pubescent oulside; lobes almost erect and touching the fruit with reflexed margins.
Seeds 5 or more, elliptic, ca 15 x 56 mm, smooth, shining, chocolate-coloured; albumen equable
(Fig-33; Plate 12/4 & 13/1).
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Holotype : Roxburgh's Flate No. 2508 (K.

Ecol.: In tropiced roin forests, upto 1050 m or more. The seeds are usually dispersed by the cats,

monkeys, bats and birds. The timber is suscepfible to dry wood borer.

Distrib.: In India, this species Hinds distribution in W. Bengal, Assam, Arunachal Pradesh,
teghalaya, Mizoram ond Tripura. 1t is also known from Nepal, Bangladesh, Myanmor [native home),
Sri Lanka, Singapore, Malaye, Sumatra, Borneo and Philippines {Map-7).

Anatomy : The wood is diffuse-porous. Growth rings indistingt. Vessels very smail, evenly distributed
but with o tendency to be dligned radially, mostiy in shert or long radicl multiples of 2-5; vessel lines
distinct. Parenchymo diffuse to dilfuse-in-aggregates sometimes as closely spaced thin lines or forming a
nahwork with rays. Medullary rays distinet, fine, closely spaced and unifermly distributed. The heartwood
and sapwood are indistinct, straight-grained, fine-textured (Wright, 1904; Purkayastha, 1%82).

Uses : The fruits with sweet edible pulp are much relished by the tribals of eastern India during
rainy season. The fruits and seeds are alss vsed as @ fish poison in N. £, India. Wood is suitable fer
building purposes. The seeds are used for the treciment of skin diseases lJoin & Filipps, 1991; Rao &
Jomir, 1982).

Notes : This is a highly variable species, hordly distinguishoble from the closely relaked species of
the section Nesindica Bakh. Bakhuizen {1938) has recognized five forma viz. consanguinen {Merr.)
Bokh., cagayemensis (Merr.] Bakh., wenzelii {Merr}l Bakh., sobtanensis {Merr.) Bakh. ond forma
foncegefolia under this species. OF these forma, only typical {autonym) oceurs in India and  rest
are confined to Bornee, Sumatra and Philippings. It is interesting to record that corclla of Indian materiol

has dimerpheus hairs cutside i.e. reffexed on Ihe tube and erect appressed on the lobes.

Exsice.: ASSAM : Kamrup, Komakhya, 37 june 1958, B. K. Nayar 51227 7 {IWG];, Mowgong,

[ H My [ lam 1014 1} A EFanilled A B 1 FAF O AN MECHA AYA - Kok
FPuENaE| n o bl By LR e P L B A (=} Iherafy A ik | ISR o Al

njilal Acc. No, 102737 ¢ s
Jaintia hills, Geo Galf. 389 C' {CALl; Ponglung, 277 Sept. 1939, G. K. Deka 19139 Q{ASSAM); 820
m, 5" Sept. 1941, R N. De 1 ¢ (O0); 39 miles G. 5. Read, 10" May 1935, Shriram Sorma 9266A
G {ASSAM); Garo hills, Tura forest, 26™ March 1941, R. N. De 20450 slerile [ASSAM): MIZORAM
Aizol, Lushai hills, 4* Dec. 1953, Godfrey 611 @ {CAL); Mizo hills, Aizol protected forest, 1050 m, 11*
Jan. 1943, D. B. Deb 30524 ' |ASSAM|; Sobual, 200 m, 28" Jan. 1962, D B Deb 27218A o

{ASSAM), D. 8. Deb 272188 ¢ [CAL.

35 Diospyres lotus | Sp. Pl 1057, 1753, non lour. 1790, nac Blanco 1845; A, DC. in DC.
Predr. 8 : 228. 1844; Hiern in Trans. Cambr. Philes. Sec. 12 : 223, 1873; Clorke in Hook. £ Fl. Brit,
Indic 3 . 555. 1882; Carder in Curtis’s Bot, Mag. 180 (4] : 165. 1975; Mg in Malays. Forest. 42 (2
. 165, 1979, Doctylus trapezuntinus Forssk. Fl. Aegypt.-Arab. 36. 1775. 0. kaki Thunb. ex L f. vor,
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f Thunb. Fl. Jop. 158. 1784. D. koki Thunb. ex L. [ vor. glabra A. DC. in DC. Prodr. 8 : 229 1844
D. microcarpa Sieb. in Ann. Soe. Hort, Pays Bas 28, 1844, non Span 1835, nec [Jacq.) Gurke 18%0.

D. japonica Sieb. & Zucc. in Abh. Bayer Acad. 4 (3] : 1346 1844, D umlovok GriHf. lin. Not.
355 1848,

English nome : Date Plum Persimmon.

Dioecious trees, 2:1Q {-20) m high, with pubescent young branchlets becoming glabrous with age,

vnarmed. leaves alternate, 2.5-15 x 0.8-6.6 cm, of the female plants rather broader than males, elliptic
or broadly lanceolate, shortly acuminate, roundsd-cunsate at bose, submembrancus, thinly pubascent
bothsides, young ones densely pubescent; midib conalicvlate obove, roised beneath, pubescent bothsides
or glabrous above with age; loteral veins &-8 pairs, arcuated vypwards; peticles 4-15 mm Jong,
Hattish-canaliculate above, rounded beneath, pubescent. Male flowers sybsessile, in 3-flowered, shor,
axillary, brocteate cymes especially on young branches in the axils of small leaves, sometimes 2-4 Aowers
fascicled on the common small peduncle; peduncles 1-2 mm long, pubescent. Brocts 2-3 x 1:1.5 mm,
ovate-oblong or ovate-lanceclate, giabrnus bothsides, ciliate, borne at the base of flowers and qppressad
to ihe calyx. Colyx broodly campanulate, 2.5-4 x 3-4 mm, suddenly much narrowed at buse like o
4-angled stalk, lebed 1/3" to half way down or sometimes more; lobes 4 or rarely 5, ovale-triangular,
subacute or cbtuse, ciliate, glabrous bothsides, pubescent within, valvate. Corolla urceclote, tube little
longer than calyx, glabrous outside; lobes 4, clmeost suberbiculer, ciliate, horizontally spreading,
contortad. Stamens vsually 14, subequal or unequel, puired in hwo opposita rows consisting one inner
litle short and other outer rather long stomen, inserted at the base of corella-tube; filaments co 1 mm
long, rather thick, heiry; anthers 2-3 mm long, narrowly ovate-lonceolate, pi|u&a on the conneclives on
hoth faces, connectives produced and opiculate. Pistillode globoss, rudimentary, globroys, with closely
associated 4 styles. Female flowers solitory, axillary, subsessile; pedicels 1-2 mm long, thick, densely
pubsscent. Bracts deciduous. Calyx campanulate; lobes 4, divided below the middle, broadly
ovate-triangular, larger than males, glabrous bothsides, aciliate, imbricate. Corolla urceolate, yallowish
while; lobes 4, subarbicular, ciliote, spreading horizontally, contorted. Stominodes 8, in one row, inserted
ot the base of corelia-tube, hairy. Cvary globose or ovoid, glabrous except in the apical region, B-celled,
calls 1-ovuled; styles 4, united ot base, hairy, subpersistent. Fruits 1.4-2.5 cm in diem., globose or ovoid,
dark purple o black when ripe, gloucous. Fruiting-celyx 1-1.8 em across, foliaceous; tube almost flot,
disc-like, Fruit seated on the disc, with a ring of hairs en the inner-side below the fruit; lobes 4, broadly
ovate, divided 2/39 down or nearly to the base, 7-9 x 6-8 mm, glabrous bothsides, sciliate, imbricate,
spreading horizontally, o enclosing the fruit and without on internal elevated rim, margins of lobes not
reflexed. Seeds laterally compressed, brown-bluck; albumen equable (Fig.-34; Plote 13/2 & 3).

Holovoe + In Gallic Narbonenai, halio, Mauritario, Linn. 12317102 HWINN),

=2 L LI o
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Fig.-34, Piaspyros lows L.

Male : o, habit, b, inflorescence, ¢ bract, d. flowerbud, a Hower, [ calyx,
g. calyx wilhin with pistilode {lop view], h. stemens, i pisillode.
Femala + j. habit, k. cobx  within with  gyncecium  ftop view],

] .
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Chr. No.: 2n=30 [Namikowa & Higashi, 1928; Astanova, 1984; Ceschmedjiev, 1983; Sclovyovu
& Omarov, 1986; Namikawa et of, 1932; Wood & Channell, 1960); 20=30 +1s [Chen, 1993).

Fl & fr.. May — November,

Eml' Gr-::ws at N W. Himalaya, between 1000-2100 m. The plonts prefer open sunny places and
+h i

his species is used as o stock for grafting or ring

Distrib.: Native of North-East China. In Indic, this species is conlined to Himaleyan mountain
passing through Jammu & Kashmir, Himachal Pradesh, Punjab to Uttar Pradash. Other regions of the
World where this toxon grows frequently are Asio Minor, Russia, 5. Eurcpe, Mediterranean region,
Turkey, Iran, Caucasus, Myanmar, Nepol, Afghanistan, Pakistan, N. Vietnom, Korea and Japan. It is also
known under cultivation in Cyperus [U. 5. A.) and Europe since 16™ century. Ng [1979) hos studied the
distibution pattern of this taxen in the World. He cbserved that the geographical ronge is broken in
three pars viz. East Asio {Nornh Vietnam, China, Koreo, Jopon), Central Asia (Seviet Central Asig,
Afghanistan, North Pokistan, N. W, India) and Wastern Asia (between Black Sea and Caspion Sed).

Mnmhn|nﬁ|rn||v the three wu‘fnh 5-3ngrgier'_| nnn|||nhnn-a are ||n||-'nn11 Oine wu-in|u- gc:_'g.n!ed jhgg,n.r ﬁ['
dus‘rnbuhun behe»fm that the species has urnglnuied in China and from there d|strlbumd to other parts of
the World by man. Buf, occummence of fossil remains in ancient deposits in Central Asia, present
occurrence in remote mountain areas and its association with relicts of the Teriary flora such as walnut,
fex grape, eastern plane-tree and fig in Central Asic supports the view that species first originated in
Central Asia and subsequently ancestral tronseurasian range broken by orogenic and climatic changes

resyling in present distribution pabtern [Map-7).

Pollen : Pollen grains 3-colporate and rarely 4-colperate, prolote. Colpi long, thin, running from
pole lo pole, with psilate membrane. QOra not distinat. Exine about 2 lm thick. Sexine thinner than
nexine. Sexine pattern obscure to granvlate (Shamo & Guple, 1979).

Apotomy : The testa of the seeds is 7-% cells thick; the ouler epidermal layer is mode wp of
variously tangentially elongated cells with subgrose focets [Corner, 1974).

The wood is diffuse porous. The black heartwood is small. The growth rings are demarcated by
dark-coloured latewoed fibres. Vessels moderately large or small, evenly distributed, solitary and in radial
muliples of 2-3; vessel lines distinct. Parenchyma diffuse to diffuse-in-aggregates. Rays fine, closely
spaced and evenly distributed. Ripple marks present {Wright, 1904; Furkayastha, 1982].

Phytochemistry : The roots of this species yield feur nophthoquinenes viz. 7-methyljugulone, a
quinene-momegakinone (B, 8- dihydroxy — &, &'- :Iimer‘h}f":inupl‘l'rhnquinunyi 2, 2'), isodiospyrin and
another quinone which is assumed o be 7-methyljugulore o istrameric quinone nemed basisediospyrin

.

[Yoshihira er of, 1970, 1971} Besides above, the roois also contain some amount of diospyrin,
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neodiospyrin, letralon derivatives, shinanalone and iseshinanclene {Asolkar ot af | 1992, Tezuka et ol
1973). The fruilz contoin tonnic acid, invert sugar and malic acid. Taraxeral, betulinic ocid and [j—
sitestere| have alse been isoloted from the leaves [Rastogi & Mehrotra, 1923b). The leaves also contain
hertriacontanol and oxy-allobetulin. Bark is reported to have triterpencids {Asolkar et af, 1992}
The seeds contain 9.3 % protein ond 2.6 % oil [Barclay & Earls, 1974).

Uses: The ripe fruits are eaten fresh or dried, with rice. They are sometimes used in the preparohion
of sherhets by the locol people. The poor rural fomilies collect the Fuits and salt them in the market. In
Kurram valley, it is being cultivated since feng back for its edible fruits which are considered next to
walnyt {Aitchizson, 1880). In France, the fruits are said to be consymed when half rotten. The Fruits are
antifebrile ond are used fo promete the secretions. The seeds are regorded as sedative. The plants also
show antiviral activity (Asolker et af, 1992,

MNotes : Conlrary to the description given in the present work, Hiern {1873) described mele
calyx-lobes acute, filaments globrous and almost so the anthers. These charocters were not ohserved in
the Indian material.

Exsice.: HMACHAL PRADESH : Chamba, 1050 m, 28" Apri| 1968, Singh & Party 1812 ¢ (CORY:
Seo Volley, 1200 m, 29" May 1894, J. H. igce 1400 2 {DD); JAMMU & KASHMIR : Bhadarwah,
Monthala nala, 19" May 1986, B. P Univol 80159 o {BSDY; Doda Berth, Avg. 1986, L N. Vohro &
Noithoni 82719 2 {B3D); Muzaffarabad, 900 m, 15" May 1987, Hukam Singh 1655 2 {DD); Batoi,
1650 m, 25" May 1958, H. D. Thaplayal & M. B, Roizade 26264 ¢ [DD); Kuram Valley, 239 june
1894, Horsukh 15399 @ (DD); Jonga Valley, 1800 m, 17" July 1906, Keshvanand 264 2 (DD); Nuni
Kangan, 2100 m, 5" July 1899, lnayot s.n. @ [DD); Kangan Valley, 18" May 18968, Inayat 19933 ¢
[DD); MAHARASHTRA : Poona, 239 April 1961, Without Collactor 72158 [RHMD); PAKISTAN : Hazara,
Juborai-Soran Range, 1350 m, 5% June 1899, Inavat 102 Q [DD); Chitral, Bundai, 10" May 1895,
Surg. It Harriss 16357 Q (DD).

36. Diospyros marmorata Pocker in ind. For. 57 : 210, 1931,
English nomes - Andaman Marble wood, Persimmon.

Vernacular nomes : And.: Pechado; Hindi © Kalo-rokri, Kele-lakr; Tam.: Vellaikkarungali.

Trees, with glabrescent branches. lecves ahernate, 7-11 x 2.5-6 ¢m, ovate or alliptic, entire,
acuminate, rounded at base, coriaceous, glabrous, not pellucid-punctate; midrib depressed above; |ateral
nerves ca ¥ pairs, inconspicuous obove, prominent beneoth; peticles ca 5 mm long, depressed or
canaliculate above. Male Howers in 3 to 4-fowered, hairy, axillary, short cymes, 3-merous; pedicels
4-5 mm long, pubescent. Calyx 56 mm long, tubular, 3-lobed, haoiry outside; lobes valvore. Corolla
1.2-1.5 em long, tubulor, pubescent outside; lobes 3, elliphc, ca 7 x 3 mm, contarted towards right.
Stamens 12, 3 inserted near the base, 3 of middle of corollo and rest in between: anthers cg 2 mm
long, apiculate dve to produced connectivas, sporsehy hairy. Pistillode rudimentary or ohsent. Femole
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Howers not seen. Fruits ca 3 cm in diom., é-larular and 1-evulate in each locule when young, glabrous,
globose, 3-seeded on maturity. Fruiting-calyx flat, disciform, Fuit seated on the disc; lobes spreading
herizontally. Albumen ruminate [Fig.-35).

lectotype : India, Andaman lslonds, Porkinson 593 &' {DD-designated here!.

!

L S
PP o 4 Spf

L]

Ecol.: Frequent in deciduous and semi-decidvous to wet evergreen forests, upte 200 m. Sharma

(19771 has studied the nprmmnhnn behavicur of the seeds ond concluded that the seeds remnin vinoble
upto 20 days. They start germinating after 29 days and germination continues te o maximum perod of
76 days from the date of sowing. The gemmination percentage of seeds vories from 36 to 80 per cent.
This species may also be raised successtully arlificially in the nurseries by collecting fruits and skering
them preferably for @ pericd of 14 doys and then sowing the seeds after exiracting them from the fruits

the some day, without any pre-tresiment.
Distrib.; Endemic o India, confined to Andamen & MNicobor islonds (Map-7),
Polfen . Pollen grains 3-colporate, sub-prolate [34.7 x 26.2 |im), range 32.5-37.5 x 25-30 ym.

Amb sub-iriunguiur. Cuipi 'rung, thin, running from puie e puie. Maximum widih of colpus about 3 Limn,
membrane psilate. Cra la-longate (2.5 x 8§ Jm), membrane psilate. Exine about 2 jim thick. Sexine

thinner than nexine. Sexine paftern obscyre (Sharma & Gupta, 19779,

Anotomy : The wood is diffuse porous, light yellowish grey, with ¢ smull heortwood variegoted with
black and grey alternating strecks or block spotted. Growth rings indistinet. Vessels small, evenly
distributed, in radial multiples of 2-6, usually filled with brewnish black deposits in the heartwood; vessel
lines indistinct, Vessel cells medium thick-walled, truncole or attenuate at the ends. Perforation simple,
herizental to ohlique. Inter vessel pits numerous, minyte, arbicular ro oval or polygenal, with brood
barder and short lenticular orifice. Tyloses lacking, Parenchyma 3 to mony-rowed poratrecheal and 3 to
S-rowed metatracheal, in cambiform rows along the grain. The parafracheal porenchyma is sporse,
restricted to a few cells which are mostly contiguous to the tangential wails of the vassals, Huﬂened te

conform to the vessal walls. The motairacheal oarenchvma s ahundant satly diffused throuah &l
T "FJ-?GI Wihnd, Ing TS auned) H“l Ilhll_}'lrlu I RILAGEILILATET, '-" |||r LELLRLE L~ ] ||||UUH|| (Y] P
iract and {or the most pant in concentric, fine, close, 1 to 2-seriote, more or less undulate lines separated

by 2-15 Fbres which extend across the rays and form o fine reticulum. Parenchyma cells angular, filled
with brownish-black or black gummy filteration in lighter zones of the wood. Fibres are semi-libriferm
to libritorm, fine, occasionally contiguous to the vessels, angled and smaller to the parenchyma, aligned
in radial rows in concentric, undulate, 2 to S-seriate bands which cliernate with the narrow lines of
zonate parenchyma. Those located towards the outer margin of the ring, somewhat thick-walled, non-
gelatinous, non septate. Inter-fibre pits numerous, ahundant on the radial walls, bordered, with small
court and slit-like vertical orifice. Fibre-luming in lighter zones of wood, empty; howaver, in darker zones
filled with brewnish black or black gummy infilteration. Rays fine, closely spaced and unilomly
distributed. They are frequenily contiguous ta the vessels. The pits leading to configuous vessal numerous
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Fig.-35. Diospyros marmorata Parker
Male : a. habit, b. lower-bud, c. calyx, d. corolla within with stamens.
Female : e. fruit with calyx, . 7. 5. of fruit.

BOTANICAL SURYET OF iNDIA



WoOSINGH {2005] 147

Distrib. Sketch Map — 7
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A Diospyros kurzii H!Ern ® Diospyros lanceaefolio Roxh.; o Diospyros lotus
; » Diospyros marmorata Parker

'
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to aoch ray cell, orbicvlar to oval or polygonal, with broad semi-berder and short lenticular orifice.
Gummy infilteration is abundant in both lighter zones and darker zones of the woed. Crystal large,
solftary, numerous, embedded in gum in dorker zones of the wood. Starch deposits locking [Wright,
1904; Purkoyastha, 1982; Pearson & Brown, 19811

| I [T L. .. - o i e L.l [ | R,
Ti i h [ 4 1

. F P .
Al LILLY B N TEl ITIdRIT H LU WALk, LAl

cases, particularly in United Kingdom.

Notes: The species shows great affinity with D cocarna Thw . but may be distinguished by the
stamens being inserted ot three different levels in the corolla-tube and not all at the bose or hypogynous
as found in £. oocarpa Thw. The shape of fruit and seads with ruminate endosperm also differ from that
of D oocarpa Thw,

Exsice.: ANDAMAN & NICOBAR : Andamans, Porlobh lslond, Feb.-March 1934, Kiral Ram 3696
@ (DD); ins. Andaman, Forest Officar Acc. No. 57134 2 {DD); Parkinson 740 o' {Lectosyntype), Acc.
No. 464%7-4649%, 50422 {DB); 3outh Andamans, Barotang Island, Kenchi rood, 25 m, 15" July 1977
N. Bhargove 5903 € [PBL).

17 MNaerme Y Ty 1
Wy vl |

IRARYTRS ROGLTHCT . b
india 3 : 554. 1882, D. voccinicides lindl. var, peffucido-punctuta
12+ 231 1873

tn Madle BB By
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iern 0 Trans. Cambr, Philos. Soc,

I

Trees, upte 10 m high, with persistently villous or hirsute branchlets, old branches becoming
glabrate to globrous on maturity. Leeves olternate, 1.6-5 x 0.8-2 cm, narrowly oblong, acuminate, obtuse
or rounded of base, globrous obove, villous beneath with fukvous, upta 5 mm long hairs, on maturity
becoming pilose beneath, pellucid-punctate, thinly coriaceous; midrib conaliculate and hairy above,
raised and haoiry heneath; lateral nerves ohlique; pelioles 3-4 mm ]ong, hairy. Male flowers in lax,
depauperated sybracemose, fulvous-hairy cymes, 4-merous; pedicels 1-2 em long. Bracts ca 5 mm long,
ovate, deciduous. Calyx-lobes 4, norrowly lanceolate, 4-5 mm long, pubescent bothsides, valvate. Corolln
tebular; tube 7-% mm long, slender, fubous-villous outside; lobes 4, about os long as calyx-lobes,
narrowly oblong or lanceolate, villous outside along the middle line, contorted. Stamens 12-14, rarely 16
{Hiern, 1873), in pairs, inserted at the base of corollu-tube, g|ubmus; anthers small, ub|ung, dehfscing
along apico-lateral pores, glubrous, connective hardly preduced. Pistillode hairy, cudimentory. Female
Howers subsessile, solitary, axillary. Calyx and corolla as in males. Stemincdes 4-8, glabrous, in one
row, inserted of the base of corolla-tube. Ovary B-celled, sparsely hairy, cells 1-ovuled. Fruits globase
or ellipsoid, scoitered hairy, Albumen ruminate,

Holotype : Indig : South Andoman, Kerz s.a. (K]
Fl. & Fr: April ~ August.
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Feol : Rora, in wet evergrean forests of Scuth Andaman

Distrib.; This species is endemic to India, ¢onfined to Andaman and Nicebar Islands [Map-8).

Notes ; The species has been included on the authority of Dager & Singh {1999). Hiern {1873)
hos olso reported this taxen from South Andaman based on Kurz's collections, and subsequently by
Clarke {1882). | could not exomine any specimen and the descripfion given here has been borrowed

from the literature cited.

38. Diospyros melonaxylon Roxb. P Cor. 1 : 36, b 46, 1795, non Willd. 1805, nec Biume
1825, nec Hassk. 1844; A DC. in DC. Prodr. 8 224 1844; Hiern in Trans. Combr, Philos. Soc. 12

: , pro parte; ; :

(..Eylﬂn 3371981, O rubrgrnasu RGTh Ni:!'-r Fi, Erp 3835, 152] A DL, in DL Fmdr B 239 iEdii
D. montano Heyne ex Roth, Nov, Pl. Sp. 385. 1821, non Roxk. 1795, nec Pancher & Sebert 1874
D. exculpta Beddoma, Fl. Sylv. 1 : . 66 1871, non Buch.-Ham. 1827, D. wightiona Wall. ex A DC.
in DC. Prodr. 8 © 223. 1844, D. rovli Wall. ex A DC. in DC. Predr. 8 @+ 239 1844 “rovlei™ Clorke
in Heok, f. Fl. Brit. India 3 - 5?2 1882. D dubio Wall, ex A, DC. in DC Prodr g . 223 1844, nen
0
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Brit. India 2 ; 544,

var. melanoxylon

English name : Ebony, Coromandal Ebony.

vernacular names © Beng.: Kendh, Kiv; Guj.: Tembru, Tomrug; Hindi: Abnus, Kendu, Tendu,
Timburni, Temru, Tindu, Timbarve, Tamruj, Tumri; Kan.: Balai, Thumbri, Tupra, Kendu, Makarrendu,
Toomrie, Temru; Mal.: Kari; Maor.: Tendu, Toomrie, Temru, Timburni; Or.: Kendu; Sans.: Dirghapatrake,
Tumvury, Patrike, Kenduka, Kaketinduka, Jaraja; Tom.: Karunthumbi, Karumthumbi, Karunthovarai, Tumi,
Tunki, Tumballi, Tumbi, Thumbai; Tel.: Abnus, Taindu, Tomburni, Domadi, Gike, Tellagada, Thuniki,
Kendu-gochh, Tuki, Tumbi, Tumi, Tunki, Tumiki, Timmorri, Tumbolli, Tumida, Karuppu, Karundumki,
mmmmmmmmm Mallatumkis Uref Abn

WAL AT, l"”-"lh-“ln' Tiri, wATOLE nl-l'll'h'd‘
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Medium-sized, divecious, deciduous frees, 2-10 m high, rarely upto 20 m, with ferruginous
lomentose young branchlets and pelican-coloured, deeply fissured bark. Leaves highly variable, oppasite,
subopposite ar clternate, 3-17.5 x 1.8-11 cm, oblong, slliptic, oblong-cbovate, oval, ovato-oblang ar
oblong-suborbicular, somelimes of different shapes on same tree, thick, coriaceous, pubescent on both
surfaces but mare densely so beneath, leading towards glabrote nature on maturity especially in female
plonts, cuneate or rounded at the base, obtuse or retuse to emarginate at apex, sometimes narrowed ot
apex in elliptic-lonceolate leaves and subocute; midrib et canoliculate above or subcanaliculate and
densely filled with hairs and appecr flat, slightly roised beneath; lateral nerves 7-12 pairs. not very

r‘nntnlrnnnn inrnnr‘lnr}r narves rmr{ M"F-nﬂht‘ll‘i I'GISEEl Qan the UDDEI‘ SIJFFG:‘F 0T nhaf‘urn nnhntﬁr. ‘:- -lq mim

long, terete or flat above and rounded beneath, densely pubescent, not canoliculate. Male flowers 1 1.5
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Fig.-36. Diospyros melanaxylon Roxb. var. melanoxylon
Male : o. habit, b, inflorescence, c. bract, d. Hlower-bud, e. colyx, £ colyx within with pistillode,

g. corolla, h-i. stamens, |. pistilode.
Female : k. habit, . young fruit enclosed within calyx, m. mature fruit with colyx,
n. fruikng-calyx [dorsal viewd, o seed.
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cn long, in axillury o extro-oxillary, tomentose, bracteate, dichasicl cymes wn young fomentose
branchlets; main peduncles wpte 1.5 em long, secondary ones upic 5 mm leng, densely pubescent,
arficulated with the Howers. Bracts ca 4 x Z mm, ovate-lanceolate, acuminote, hairy bothsides, caducous,
inserted] ot the apex and bose of secondory peduncles. Flower-buds oveid, 7-9 mm long or smaller,

densel}' fomentase. Cu|yx cumpunu|uf&, 57 mm |¢ng, densehf lementose bc’rhsides, much narrowed at
base like a stalk, divided half way down or some lobes divided one-fourth or less; tobes usually 5, rarely

hairy outside, glabrous within; lobes usually 5, rarely 4-4 [Hiern, 1873}, almost suborbicular, apiculete,
contorted. Stamens usvally 16, sometimes lesser upto 8 or 12 {Hiern, 1873}, hypegynous, seated on the
torus, subequal, in pairs; filements upto 1.5 mm jong, united upto top, glabrous; anthers 2-2.5 mm long,
linear, shortly apiculate ot apex due to produced connectives, glabrous or hairy on the dorsal face en
the connectives. Pistillode densely hairy with long hairs or rarely glabrous in some specimens. Female
flowers 1-2 em long, subsessile, axillary, sclitary, shcrl-pedice”ed; pedir:eh densely hairy, Calvx br-::-ud|y
CI:‘II'I'IpEII'Il_JIEIfEI. IUTEEF than males, tomentose bathsides, L_ls.t_ln”}f Haelnl_\; S-labed, rur&l}.r 4-lobed {Hiern,
1873); lobes ovate, acute, margins reflexed and projected outside giving winged shape to the calyx,
valvate. Corolla wbular, hairy oukide, globrous within, usually 5lobed; Iobes almeosl syborbicular,
contorted. Staminodes 8-10. Ovary globese, vsually 4-celled, rorely 8-celled {Hiern, 1873), densely hairy,
cells 1-ovuled; styles bilid, somewhat hairy; stigmas 4. Fruits globese-ovoid, 2.5-3.5 x 2-3 cm, wsually
4-seeded, rarely 2 to 8-seeded {Roxb., 1795; Hiern, 1873}, apiculate, hairy when young, becoming
glabrous with age, yellowish on maturity and becoming light hrown on drying, smooth, shining, pulp
sweet. Fruiing-calyx 2-2.5 em in diom., thick, Hat, disciform, fruit seated on the disc, no lbe af hase,

deepl}f lohed, tomentose hothsides: lohes flatened, thick, not veined, !'!c,riz-:'mqll}f s.prea::di.n.g‘.}I not enclosing
the fruit, rigid, reflexed along the margins forming deep sinus in between, margins undulating, net
dilated. Seeds 1.5-2 x 0.6-0.8 cm, oval-wedge-shuped, subcompressed or convex on both faces, smooth,

shining, light brown; albumen ruminated {Fig.-36; Plate 13/4 & 14/1).
Holotype : Roxb, Pl Cor. t 46 {K}.
Chr. No.; 2n=30 (Bir & of, 1979} n-15 [Cill & o, 1790).

Fl. & Fr.: Morch - November. Rathore {1970) has studied the phenclogy of this species in greater

details ond recorded thot flowering ond foliation periods start simubtaneously between 15" March and

15" May, pollination is completed and the fruits start ripening between mid of May to mid July, uplo
mid November new leaves and fruits get mulure.

Ecof : Found scottered in the forests, chiefly in dry mixed deciduous ones, upte 1000 m. The plants
thrive well in block cotton scils and on dry rocky hills. The germination of seeds is epigeal and
cotyledons gel detached at an early stage. The fresh seeds usually germinate after the on set of monscon
rains. The fresh seeds cleaned from the pulp of frvit show better germination {Athaya, 1985). Dormancy
may, however, extend gemination for one year. Studies carried out by Ghosh ef of (1978} on the

planting technigues revecled that naked planting of seedlings is more encouraging as compared to direct

BOTAMICAL SURNVEY OF IMDHA
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Disieib. Skatch Map B
@ Diospyros mavtabonica Ciocke vor. pelfueido-puncrara {Hiern) Clarke;
4 Diospyros molanoxylen  Soxbh. vor. melonoxylon
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dibbling of seeds and plonting of 312 month old seedlings give befter results. Seedlings are frost ond
drought hardy, but susceptible 1o water logging and dompness. They can withstand moderate shode but
for better development more light is needed. The trees coppice well and produce root suckers in large
numbers (Rathore, 197Z2). Studies corried out earlier by Rathere {1971} on the root system and

regeneration through root-suckers have revealed that for sprouting the detached suckers deep soil fixation
is necessary and this unique paltern of regeneration explaing increased incidence in proportion to biotic
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distance of 30-40 meters. The trees become lealless for a short peried in hot season. Pruning operations
at proper time may enhance the leaves production (Dhar et af, 1989). Further, the studies carried out
by Udgate {1997} provide indications that the fertilizers like Calcium Ammonium Nitrate, Single Super
Phosphate and Muriate of Potash when applied mixed in equal quantity {20 kg each} during monsoen
period, may increase the quality and quontity of leaves. The species is of importance for aHorestation
purpases. It is interesting to record thet in Indion forests 70-80 per cent populations are of the male
plants, In Brihot Somhita, the plant is recognized to decide water-level in the soil ond to break
exceptionally hard racks. Prasad & Mishra {1984} have studied the root-system in this species and
reported that totol root length is very poor in this species because of poor branching of primary loeral
roots. The |ateral roots, however, form extensive horizontal system which reduces the chances of uprooting

by wind. Athayo & ol {1982] have also studied root-systems in seed-generated and sucker-generated
male and female trees. The root-system of mature seed generaled plonts was found much compact and
symmetrical because of well developed vertical {4-8 m deep) and herizental roots forming compact
interveined network of suckers, giving mechanical support o plants. The sucker-generated plonts have
much developed horizontal nehwork than the vertical. Further, they observed that in male planfs suckers
do not form compact interwoven network ond dieing-bock phenomenon in male seedlings is more
frequent. In female plants the condition was found just reverse.

Borer insects Plocaedarus ferruginous, Stromatium borbatum and Xyleborus noxius and leaf defeliatars
Hypocala rostrata and Lamida carbenifera are found on this species during post monsoan seasen. Kumar

i
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to control the larvee of Hypocalo rostrata. Mani {1973 hay reparied yellowish-red, sometimes agglomerate
pouch galls on the leaves produced by Trioza obsoleie in this species. This species is also liable to atiack
by fungi Duedalea Havida, lenzites polisofi and Stercum lobatum which couse white rot in the fallen
firnber. Recently, Bhandari & Upadhyay (1986} have recorded root and stem borer Cossus cadambae
damoging young plants of Diespyros mefanaxylon Roxb. in Madhyo Pradesh and Maharashtra. Modi ef
of (1992 have reporied changes in merphology, anatomy and chemistry in the plants exposed to
avto-amissions. Lal & Amhasht {1981, 1982) cbserved that leaves may aceumylate fyoride when plants
are exposed to Houride-emission and the concentration of Alueride in leaves is more in the plants growing
near emission peint. The fluoride concentration in the foliage also has direct relation with the age of the
leevas, Chlorosis and necrosis are the main symptoms of fluoride effect and result in the reduction of
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individunl leaf biomass and size. Willioms et of (1998) have dlso studied the impact of pollutants
procuced by thermal power plonts viz. sulshur diexide, nitrogen oxides stc on this species and recorded
marginal necrosis, marginal chlorosis and intervainal chlerosis in the leaves. Roy ef of. {1983 reported
that the fungus Curvuloria funata infest the leaves of this species. Howover, tishra o of [1984) have
reported about seven species of Aspergjﬁus viz. A niger, A candidus, A. repets, A, fovis, A clovatus,
A amostefodami and A. fumigatus which constitute dominate fungal fiora on the leaves, particularly in
processed leaves for Bidi. Besides these, several species of Penicifium [P purpuregenum, P. chermesinum,
F. chrysogenum, P. oxolicum, P. impficafion, P. rugulosum, F. hanthocirinum and P minio-luteum),
Gafiocladium catenulatum, Cladosporium herbarum, C. clodosporoides, Curvularia pallescens, species of
Fusarium (F. oxysporivm, F. udum) ond Rhizopus species dlso infest the leaves during processing the
leaves for Bidi -making and degrade the quality.

Distrib.; This species finds distribution in mojor part of the country except north, north-east and
eastern zones, The main States of its concentrabion are Uttar Pradesh, Utranchal, W. Bengal, Bihar,
Jharkhand, Crissa, Chhnlﬁsgurh, tadhya Prodesh, Rajasthan, Gujarat, Moharashira, Gea, Andhra
Pradesh, Kornotoka, Kerala and Tomil Nadu. Further southwards, this taxen extends to St Lanka
(Map-8).

Rathore {1969} has studied the distribution pattern of male and female plants in Madhya Frodesh
and reported that mole plants are about 3 times more brequent than female plants. It is because of drastic
changes in the microclimatic pattern which favour the male plants more in comparison to female plants,
thereby leading o much imbalance in over all sex ratio,

Pollen: Eclocolpivm tenyimarginate. Exine very thin, ¢a | Um; sorfoce faintly reficulate. Size
30-44 x 22-32 m [Nair & Kothari, 1985). Sharma & Gupte {1979) have recorded the pollen grains
3-colparote, sub-prolate {43.7 x 34.9 Um), rarely prolote-spheroidal {425 x 375 um).
Angulo-operturate. Amb sub-circuler. Celpi long, thin, running from pole e pole. Maximum width of
colpus abeut 1.5 I Cﬂ||:‘1i mermbrane ornomented. ﬁhpncn|pium diomatar nat distingt, m&snr‘n'pium

distonce about 14,4 um. Ore lo-longate 12.5 % 10 Um), with psilate memkrane. Exine about 2 Um thick
but thicker at the Bgucthare {3 p.n‘l} Sexine 5||g|'|l|)r thinner than nexine. Sexine Ratiern chscure,

Anofomy | There are three vasculor traces in each cofyledon. The epicotvedonary traces are
prominent and dislinguisl‘lﬂHe in the resting embr}m {Wr]ght i204].

The heartwood is black or streoked. The contents of the paranchymatous cells and tracheal elements
dare canspicyous. The sapwood is red and coloured contents are almost limited to the medullary ray cells.
But, in the black hearwood every element is filled with reddish brown material. The differentiation of the
E|Ermanh is cnrnpnrmiveiy regular. The fibre cells are high. Insignificant growth rings are sometimes

attenuated ot +|'|e Ends Perforations are simple, honzonrul le oblique. Inlei-vessel pits nunerous, minute,
orhicular 10 oval or polygonal, with broad border and rounded, punctate orifice. Tyloses occasional,
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solitary or several clystered and thick-wolled. Orange-brown gummy deposits abundant in the vessels of
sapwood generally in a parietal layer. The vessels of heartwood, however, contain brownish-black or
black gum. The size of vessels of twigs is 0.36 mm long, having 0.13 mm radial and 0.0% mm
tangentiol diametar. The parenchyma is 5 or more-rowed paratracheal and 3 to 5-rowed metatracheal,
in cambiform rows along the gruin The poratracheal porenchyma is sparse, rostricted o o few cells
which are mostly contiguous to the tangential walls of the vessels, atiened 1o conform to the vesse! walls,
The metatracheal parenchyma is rather abundont, portly diffused through fibrous trect and for the most
part in concentrie, fine, close, 1 to 2-seriate, more or less undulate hines seporated by 2-12 fibres which
extend across the narrow rays ond form a fine reticulum. The cells of metatrachedl parenchyma are
anguler and frequently flattened in the tangential plane, The orange-brown gummy substance is
occasional in the parenchyma of sc:pwcmd. The heartwood, however, contains copious brownish-black or

wm:rd pﬂrenchymu ca“s in sopwood varies from GW’ to {}13 mm, with radial dmmeter 0.017 mm,
Fibres are libriform, fine, occasionally contiguous fo the vessels, angled and smaller to the parenchyma
cells, aligned in radial rows in concentric, undulote, 2 lo 12-seriate bands which alternate with the
namow lines of zonate parenchyma, The fibre cells are somewhat thick-welled towards the outer margin

of the ring, non-gelatinous, non-septate. Inter-fibre pits numerous, cbundant on the rodial walls,
bordered, with small court and slit-like vertical orifice. Lumina of fibres in hearfwood containg brawnish
black or black gum. The radiol diamecter of wood fibres in sopwood is 0.011 mm and in heartwood
0.010 mm. The medullary rays are very fine, separated by 1 to & fibres, equently contiguous to the
vessels. Pits leading to contiguous vessels ore numerous to sach ray cell, smell, orbicular to oval or
polygonal, with brood semi-border ond rounded, punctate orifice. Oronge-brown gummy deposits
abundant in sopwood and heartwood rays contain brewnish-black gum. Crysials are common in both
woods, solitary, embedded in gummy substance. Starch deposits are rare, found in sapwood only. The
radial diameter of verticol medullary ray. cells is 0.02 mm and tangential 0.02 mm, with £.056 mm
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0.027 mm ven‘lcﬂi langth {Wright, 1904; Pearson & Emwn 1981; Purkayastha, 1982} Nair & Mohan
Ram (1989} reported absence of vestured pits and vestured vessel member wall in this species.

Phytochemistry : The leaves contain crude protein, crude fibre, N-free extract, ether extract, calcium
and phosphorus {Sen & Ray, 1971). Mallavadhani et of. (2001} reported the leaves 1o be o good source
of pentacyclic triterpenes. Rathere {1972) has analysed different parts of this plamt and recorded thet
root-suckers and bark outpass other organs in locking up minerals. The root-suckers have nifrogen
(1.36 %}, phosphate {0.0375 %), potassium {0.132 %} ond calcium {1.42 %). The bark, on the other

hand, accumulates nitrogen {1.34 %}, phesphate [0.0625 %), potassiom (0.112 %) and calcium [1.6 %),
The fruiks and sesds hove n1+rnr'|pn. 1.43 % and 1.38 %, Dhﬂsnhmp O0125 % and D475 % metacsiom

L JF . d"-l"l '..I'Lll Nl g ANNERY
0.146 % and 0,132 % and cokiom 1.32 % and 1.35 % respectively. Bark and leaves are rather rich
in phesphate content {$.0425-0.0625 %). The highest percentage of calcium (1,65 %j wos recorded in
the leaves ond of the petassivm in branches {0.155 %},
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Ceryl alcohol, lupeol, betulin, B-sitosterol, sequoyitel and o new triterpene carboxylic acid-diospyric
acid, mp. 2727 hove been isoloted from the bark and lecves. Sundoraromoiah & Row [1963) have
reported high percentage of lupeol ond betvlin in the bork. 2-methyl-5-methoxy-1, 4-naphthequinone,
3°‘methyl-8-methoxy-1, 2-naphthoquinone, 2-mathyl-3-hydroxy-5-methoxynaphthoquinene and 2-methyl-5,
&-dimethoxy-1, d-naphthoquinone have been isolated from the heartwood. A new naphthoquinone-
diomeiguinone- A has also been found in the heartwooed. The bork and sapwood vyield 7-methylugulone
and some other naphthoquinenes. Lupeol, betulin, diospyric acid, mixture of betulinic, oleanclic and
ursolic acids and baverencl, mp. 212° have been isolated from the leaves [Row e af, 1949; Rastogi
& Mehrotra, 1993a). During recent years, hentriccontane, hentriacontanol and G-amyrin from leaves and
a new binaphthoguinone charocterized as 3, ¥-dimer of 6-hydroxy-5-methoxy- 2-methylnaphthoguinane
from beortwood hove also baen isolated {Rostogi 8 Mehrotra, 1993b). The seed-oil yislds capric acid,
lowric acid, myristic ocid, palmilic ocid, strearic acid, arachidic acid, behenic acid, ofeic acid and
finoleic acid (Daviatabad & Ankalagi, 1982). A new pentacyclic quinone i) {C_H O, — choracierized
as 4, 11-dihydroxy-5-methoxy-2, 9-dimethyl-dinaphtho {1, 2-b : 2° 3'-d) furan ?:, Iqi-quinun] has been
isolated from the heartwood along with diosindige A {CHHNDJ and B {ChHmDﬁ! and biramentaceone
[Sankaram ef of 19B1). Asolkor e of (1992) have also reported baverenol, ursolic acid and oleanalic
acid from the leaves. The phyfochemical survey carried out by Daniel et of [1980) afso revedled presence
of saponins and fannins in the stem, leaves and flowers. No alkaloid could be isolated from these
organs. Billore et al. {1976 have studied the changing pattern of chlorophylt and carotenoid in summer
leaves. They recorded that chlorophyll a is degenerated more rapidly than chlerophyll b and corotencids
disappear more slowly than the total chiorophyll. Recently, a phenolic compound cresol has been isolated

from the seed coat which has been found respunsib|e for inhibition of germination of seeds.

Uses: Leaves ore used as wrappers in Bidi moking which lfeiches large revenue to several States,
particularly Orissa, Madhya Pradesh and Andhro Prodesh. Madhya Pradesh clene is producing about
60 per cent of the total tendu leaves produced in the country and annually sarns o net receipt of
Rs. 1500-2000 millions, providing employment to over two million people in the Swate [Hunter, 19817;
Desarkar, 1963; Lol & Dove, 1991]. This species is also the main source of Indian ebony and Watt
[1890) called it Coromandel wood. it is probably the first ebony of Asia brought to Europe. The fimber
from old trees is more valuable and used Tor furniture, cabinet, rafiers, shafts and poles of carts. i is
also used for picking arms, billiard cues, plumber’s tocls and agriculiural implements, The wood is most
suitoble for shutiles, buildings, shoulder poles, axles, yokes, wheel spokes, rice-pestles, walking — sticks,
scale-beam, combs, toys, snulf-boxes, carving and other fancy works. Bark is used in tanning (Rawo,
1914}, The plants provide good fuel wood and considered as one of the best woods for charcoal. In
Tomil Nodu, the wood is used for black wood butts etc and in Uttar Pradesh for brush backs, inlay work,
teel handles, railway work, carpenter’s mollets and bodies of planes. The wood is slightly susceptible to
diseases and insecls.
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The ripe fruits are astringent and not very palatable. Yet, the tribals eat the mature Fruits and also
sell them in the marker. Certain tribes near Hoshungebad {Mcharoshira) are reported to boke and eat
the fruits. They believe that noture has given them fchuwo {Madhuco indica J. F. Gmelin} and Tendu
(D, mefanoxylon Roxb.) os a gift to survive in adverse conditions. In Uttar Pradesh, the leoves serve o

good fodder for catle and for it the plants are lopped every year {Lourie, 1945).

The seeds are prescribed a3 cure for mental disorders, palpitation of heart ond nervous breakdown,

in arid regions of India, the seed kernels are used for the freament of dysentary [Maheshwari, 1995],
The leaves are diuretic, carminative, good in epistaxds and night blindness. They improve the eyesight
ond are used in opthalmia, in frichiasis and as o remedy for burns, tuberculous glonds, scabies and old
wounds. Driad fowers are aphradisiac and diuretic. They have also been found useful in leucorrhoea,
wrinary dischorge, inflammation of the spleen, scabies, night blindness ond in anaemia. The bark
possesses ostringent properties and s, therefore, powdered and mixed with pepper, and given for
dysentery. In the form of decoction, it has been found useful in diarrhoea, rheumatism, liver disorders,
dyspepsia and disease of debility {Sundararamaiah & Rew, 1263). In a dilute torm, the decoction is used
as an astringent |okien for the eyes. it i also known to have antitubercylar praperties {Chopra et af.,
1958). The astringent property of bark is due to the presence of B-sitosterol, lupecl, betulin and betulinic
acid {Maheshwari & Singh, 1945). Rathore {1972} reported that bark is burnt by the tribals of Madhya

{Buch.-Ham.} Wall. ex G. Dan and mixiure is given orally o cure maiaria {Joshi, 1993). Gum {5 gm)
of this species is mixed with the stem-bark {100 gm} of Aifanthus excelsa Roxb. and seeds {8 gm} of
Balanites aegypitaca (L) Dal. along with Jaggery {Gur] and tabiets are formed, which are given twice
in & day for one week ta the patient of jaundice. Fat and curd are totally aveided during the treatment
{Singh, 1993). In Charak Semhita {1000-800 8. L.}, the plant is listed under ostringants and in Sushruta
Samhita {1000-600 B. C.), it is known for curing vicers, disorders of uterus and vagina. The seed-oil
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Tinduvke or Visatinduka [Pondey, 1988).

i E"-‘:‘r«.‘.rI ds g sourge IJT H}rur\ruum urug

In Andhre Pradesh, the Konda ond Reddis toke orally the extract of berk mixed with Jaggery
(Saccharum officinerum L) to cure cough and cold twice a day till cure. The Koyus tuke two spoonful
leaf-juice thrice a day for 5 days to cure diarrhoea. Velmikis apply the paste of immature fruits for bone
fracture and use the wood ash as detergent [Roo & Henry, 1998). In Orissa, about 10 green fruits are
boiled in about 1 liler water fill it comes down to one-fourth. The decoction is orally prascribed
in dysentery [Srivastove & Rout, 1994). The fixed oil cbtoined kom the seeds exhibits ontimicrebial
properties against Fscheichio coli, Chigelfa negatore and Staphylococcus cureus {Srivostova &

Omroy, 1979

Notes : The specimens examined by me were dicecious. Athaya and Mishra [1979) have, however,
reported monoecious trees for the first time from Naryaoli forest, Sagar distict in Madhya Prodesh.
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Interastingly, they recorded differances in fruit, pedicel, colyx and seed charocters of dicecious ond
Divecious plants © Pedicels ca 5 x 3 mm, short, thick and stour; calyx fleshy, green. ca $ x 7
mm, grooved; fruit globose, c@ 2.7 x 2.7 cm; seeds 4 or 5, 10-19 x 6-12 mm, average weight co

210 mg per seed.

Monoecious plants ;| Pedicels co 10 x 1 mm, long, narrow, filiform; calyx dey, scaly, thin, co
? x 3 mm; fruits oblong, co 1.7 x 1.4 ¢m; seeds 2-4, ca 7-10 x 4-5 mm, average weight co 156
mg per seed.,

Exsice.: ANDHRA PRADESH : Cuddapoh, Kedur Red Sanders Plantation, 190 m, 25" July 1962,
4 b Ellis 14357 Q {CAL); Godovari, Rampa Country, Gokay, 500 m, 24" Sept. 1920, V. Nearoyana
Swomi 15 sterile [CALL Kurnoel West, D. F. O, Acc. No. 42601 ¢ (DD}, BIHAR : Dodaburuy, 28" Dec.
1960, G. V. & Roo 22848 ©Q {ﬁ.SSAM:I' CHHATTISGARH : Bilaspur, Kathgora, 17" April 19485,
G. Panigrahi & C M. Arora B638 ' {BSA); 17" Dec. 19464, C. M. Arora 6100 Q@ (BSA]; Keonchi,
500 m, 15" July 1973, 5. K. Murfi 19156 < {B3A) Raigarh, Baramkila, Surangarh, 300 m, 29" March
1976, N. C. Rathakrishnon 24313 o (BSA); Bastar, Bhopalpatnam, Indravati Tiger Reserve, 20" May
1987, Anand Kumar 16272 & |CAL); Ambikapur, Pandaripat, 18" Nov. 1972, G. Sen Gupta 17200
Q {BSA); Sawari forest, 18" March 1975, L. K. Banerjee 22064 9 (BSA]; Abujh-Marh, Badgoon, 25"
May 1983, G. P Roy 34047 © (BSA, CAL); JHARKHAND Palamay, Palammu vi1|!c:ge, Tol g!‘mf, (AL
Aug. 1954, V. Chandra & Parly 35547 sterile {LWG); Chetag Pahar, 13" Aug. 1956, V. Chondra &
Farty 35833 slarile {LWG); Neterthat, 8™ Nov, 1971, 5 B Poul & Farty 96720 sterile {IWG); Parusnuth
hills, March 1954, J G. Srivastava 21572 sterile (LWG); 7" Ocr, 1936, V. Chandra & Porty 34160
sterile {LWG); KARNATAKA : North Karara, 8" May 18946, W. A Tofbot 3437 7 (BSI); Mandyq,
Melkote, 30" March 1978, 5. M. Ahamed 498 &' {CAL); MADHYA PRADESH : Damch, Balakot road,

10" Aug. 1978, B. K Shuklo 28689 @ (BSA); Mandla, Kisli, Kanha Tiger Reserve, 12" Sept. 1982, J.
laf & A Kumar 131484 l;‘:: {BSA); Hﬁghnmu_‘mA Rnnﬁ[ﬁﬁﬁrﬁ. 156 m 3¢ anr.l 1961, X Jﬂseph 12408

Tt ¥ L]

L4
[ n.a-n - - A .
I IHQDTE, Dﬂlwﬂﬂﬂgnﬂl, Fit Hprll 1703, AL A JIETY 075020 U

R K. Sasiry 8 [B3H); Mohanpur, 15% Ocr.
1980, Ram iaf 31307 ¢ {B5A); Balaghar, Balaghot forest, 390 m, i8* Sept. 1973, V. J. Nair 18077
9 [BSAJ; Saing, Sidhi, Mara P. 5. 5.-lower Reservoir, 50 m, 3" May 1995, 5. K. Srivastava & B K.
Shukla 47901 A 2 (B&A); Panng, Mohandra, 15" Ocr 1980, Rom taf 31307 © (BSA); Pachmari hills,
17" Aug. 1969, Hari Om Saxena 83348 Q {IWG); Bhopal, Sogar road, 17% Dec. 1953, K. N. Kaul
53271 2 {LWG); Shivpuri, National Park, 15% luly 192, G Ponigrahi 'I?'[H? (BSA): MAHARASHTRA -

Thana, Ashokavan, 14" Jan, 1969, K. C. Sohni 6051 Q [DD); RAJASTHAN : Pali, Sewari R. F., 425

m, 13% Nov. 1974, 8. ¥. Shetty 1439 € (BSJO); TAMIL NADU : Nilgiri, Mettupaluyum, Bhavani Sugur
view, 850 m, 10" May 1971, £ Vojravelu 38349 & (MH); Coimbatore, Polamai-Manguli, 860 m, 15"

June 1971, M. V. Vishwanathon 998 &' {MH); Chingleput, Tirupporur R F., 75 m, 3% Qct. 1974, A
N. Henry 45576 9 [MH); UTTRANCHAL : Nainital, Jhirna, Corbett National Park, 28" Nov. 1970,

BOTAMICAL SURVEY OF IMDIA
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P. C Pant 4344% ¢ [BSD); Romnagar, 23° May 1956, Kopoor & thammon 27705 7 [LwWG); UTTAR
PRADESH : Bahraich, Maohalva, 117 July 1984, V. Chander 12327 2 [LWG); Sohalwa, 29" Nov. 1954,
Hirg {af 16686 Q@ {LWG); Abdullaganj, 5™ July 1934, U Chender 11909 Q (WWG); Dharmapur, 2
May 1986, K. K Khanna & R. Saron 37104 & {BSA); Pilibhit, 1 June 1898, nayat 223204 Q [CAL;
Varonasi, Chandraprobha, 107 May 1984, K K Singh 1774 &' (LWG); Awarowantad, 14" May 1995,
K. K. Singh & A Frokosh 8526 sterile (LWG; Gorakhpur, 217 May 1987, K. K. Singh & Party 6130
sterile {LWG); Lakhimpur Khir, Kukra, Bhira forest, 17" April 1956, G. Saran & Farfy 26242 O 26272
g [LWG); Gonda, Sangurah, 10" May 1898, Harsukh 22320 & (DD}, WEST BENGAL : Pumlig,
Ajodhy hills, 600 m, U Chotterjee 24 &' [CALL, Midnopur, Rangamati, 5. Mcjhi 1429 Q {CAL,

39. Diospyros melanoxylon Roxb. vor, tupru {Buch.-Hom} V. Singh comb. ef stat. nov. D, tupru
Buch.-Hom. in Journey 1 : 183, 1807 & in Trans, Llinn. Soc. 15 - 171, ]EE?} Hiern in Trans. Cambr.
Philos. Soc. 12 : 158, 1873, pro porte; Clarke in Hook. b Fl Brit. India 3 : 563, 1882, D. exculpia
Buch.-Ham. in Trens. Linn, Soc. 15 : 110. 1827, non Bedd. 1871; A, DC. in DC. Prodr. 8 : 223, 1844,
D. insculpta Buch.-Ham. in Trans, linn. Sec. 15 : 112 1827; A DC. in DC. Prodr. 8 ; 223. 1844,

bmrrctpdmre e Dm ke Bl 1A 2. £ 1299 non Dnlr lﬂﬂ.d rar loanmanas 10",' I r"l,-...L.. i bl L
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Fl. Brit. India 3 : 564. 1882. D. speciosa Wood in Rep.-For. Oudh 1867-68 . 33. 1869, nom. nud.

English names : Fhony of Northern India, Mepal Ebony.

Vernacular nomes : Beng.: Kyoun, Kendu, Makrogay, Tumale, Kendh; Bhoj.: Tumri, Tumki; Hindi
: Tumal, Tendu, Abnus, Kendu, Temry; Kan.: Timbumi, Tumari, Tupry, Tindura, Bandadamre, Kokatinduka,
Tuparanda; Mal.: Thambhbilpazam; Mar.: Tartar, Tumboorne; Or.; Kendu; Pumy.. Tendu, Kinnu: Ray.:

Tirnrw, Tibry; Sons.. Kokatinduka, Kokinduka, Tinduka, Virala, Kallindoo: Tom.: Chitta-tumiki, Tumbi,
Thumbair Taf - L Tereler TomecEr
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Dioecious frees, upte 15 m high, with deeply transversely and [ongitudinally cracked spongy berk:
branches ferruginous tomentose, alternate or opposite, ramified. leaves cltsrnate, oppesite and subopposile,

"'-\ q ]u"\ w "'-'{ 1] cm, ﬂ"lh“ld" ﬂ.lllr"\+ln" -oergto Iv'lrnrr.r‘"w woha nhmfﬁ{'ﬂ*ﬂ”ihl;r‘ hl‘\'ﬂﬁh nl‘tmjﬂila-nlﬁ.lnnn [ VRS E—
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:.l..J|::||.:|-r|::||v.:|.1||:'.[rf |'||g|'||}r varlul;-[e in shqpe, cbtuse or rounded at apex, sometimes Dbrus,ei}r emcuginute,
rounded or cuneate ot base, somefimes decurrent with peticle, hairy bothsides when young, later
glabrous chove ond pubescent beneath, bright green, thick, coriaceous; midrib flat or subcanaliculate
above, raised heneath; lateral nerves 8-12 pairs, prominent bensath; secondary nerves and venation
distinctly impressed on the upper surface; petioles 0.5-3 ¢m long, Hat or subcanaliculate above, roynded
beneath, pubescent. Male Rowers shorly pedicelled, in axillary, 3-lowered, tomentose cymes; paduncles
upte 1.5 om long, thickened, lomentese. Bracts smoll, ferruginously downy, Calyx campanulate, hairy

e A e K lalea . .J,-.- | e =] I e v l-r-.-uu-ul T | [
S5, & OF JWo08q, fune wideneo ot mouth, ODes ovaio-ing gt WO, YOIvane. u_._,u| nd IUUUIUI, IULH..-

somewhat urceclate or gibbous but longer than calyx, ferruginously lonate outside, globrous within: lobes
4 or 5, ovale, acute, short, contorted. Stamens 12-14, rarely 18, shorter than corella-tube, hypogynous,
seated on tha forys; filoments glabrous; connectives of enthers fulvous-pilose on the back, slightly

BOTAMICAL SURYEY OF IHDA



(111

MCESGEARD CIH Mk GYOAPYROE | [PLRSIMON, [IHT) LRLRaCLAL

e —

Ll B
AT
[

Yilas
Y lle

Fip.-37. Diospyros melanoxyfon Ruxb, ver, fupeir (Buch.-Hom.] Singh
Mole : o hobit, b Bowar, ¢, stamen.
Female : d-e. hobit, L fruir with calyx, g, Fuiting calyx, b, seed (when mare thon ong,
i. séed {when solitary].

ROTARBCAL BURNEY OF InDeL
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produced. Female flowers subsessile, oxillary, solitary; pedicels small, hairy. Bracts 3-4, scalelike,

Y
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refexed margins, valvate. Corolla tubular; tube cylindricurcenlate, hairy outside, glabrous within, lobes
4 or 5, conlorted, Stominedes 6-% or somelimes absent. Ovary globase, hairy, 4 to 5-celled, 1-ovulad
in each locule; styles 2; stigmas 4. Fruits oval-globose, with smooth and hard rind and yellow and soft
pulp. Fruiting-calyx upto 2.5 cm in diom._, fat, disciform, thick, fruit seated on the dise; lobes spreading

horizontally with reflexed margins. Seeds 5 or less upto 1: albumen ruminate (Fig.-37; Plate 14/2)

Fl. & Fr.: April — Octaber.

P P S T Ao s
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rs and new lwaves appear
during  April and May, reprcduces by the seeds as well through root suckers, The rate of the growth
of the plant is very slow. Plants attain a good height in sub-Himalayen trect and remain sheubby in dry
zones. The main insect pests associoted with this species are Stromativm barbaium - borer, Hypocaln
biacvata and H. rostrata  defoliators. Rao & Subramoniam [1976) have reported o fungal disease in
fruits caused by Trichothecium roseum. The disease appears initially in the form of small, irregular, light
brown 1o tan-coloured, water-socked lesions scatterod over the Fruits which enlarge subsequently and

result in the rotling of fruits.

Distrib.: In India, the species is widely distributed, chieﬂy fn Puniﬂb, Urtar Prodesh, Uttranchal,
Bihor, Jharkhand, W. Bengal, Orissa, Madhye Pradesh, Chhatlisgarh, Rajasthan, Kornotoko, Andhro
Pradesh, Tamil Nodu and Kerala. This taxen alse extends ke Nepal in the north and upte Afghanistan
in the west {Map-9).

Pollen: Groins 3-zonocolporate; ectecolpium crustate, slightly constricted at conter, expanding ot
poles; endocolpium la-longate, constricted ot center, 5 » 10 [m. Exine surfuce faintly foveolate. Size
42-4% x 28-37 pum {Noir & Kothari, 1985) Sharma & Gupra [1$79) have provided the description in
rather details as grains 3-colporate, sub-prelats (43.3 x 35.8 Um), range 40-50 x 30-42 {m. Amb
sub-circular, Colpi long, running from pole to pole. Maximum width of colpus about 2 pm. Ora
l>-longate, membreme indistinet. Exine about 1.5 lim thick. Sexine thinmer than nexine, sexine pattern

EII'_ISCLII'E.

Anatomy : The seeds develop mainly from the elongated chalozal end of the ovules. The free part
of the resta is confined to the conical micropylor end. Tegmen disappecrs soon. Ruminations are as
longitudinal langes from the chalozal end of the seed [Pericsamy, 1966).

Sapwood is grayish er pinkish white, turning light greyish brown with age. Heartwood small, black,
ohen streaked with comparatively thin light-coloured bands, straight-grained and fine-textured. Growth
rings indistinct. Vessels small, arronged in short or long radial multiples of 2-4 or more, evanly
dusmbufed filled with dark-coloured depnsns in the heartwood: vessel lines indistinet. Vesss] cells medivm

¢
[Fom, ..-.a-'._l_.
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s simple, herizontal fo oblioye. Inter-vessel
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pits numargus, minute, orbiculor to oval or polygonal, with broad border and rounded puncrate orifice.
Tyloses facking. The parenchyma is 5 or more-towed poratracheal and 3 to S-rowed metatrachedl, in

cambiform rows along the grain. The paratracheal parenchyma is sparse, restricted ke a few cells which
are mostly contiguous to the tangential walls of the vessels, Hottened to confarm to the vessel walls. The
meru’rrm:heal parenchyme is abundant, partly diffused through the fibrous tract and for the most part in
1 o P-corinks undutate lines r.anarc:had |:3'~.F 2-12 hbres which extend ocross the

asa, 2-senaka, unautare

r . : y
flarened in the tangential plane. In both types of parenchyma of sapwoad, the arange-brown infilteration
is abundant; however, in haartwood brownish-black infieration is copious. Starch deposits occasionally
octur in outer sapwood, Fibres are libritorm, fine, occasionally contiguous to the vessels, more or less
ongled and smaller than  parenchyma cells, aligned in radiol rows in concenbic, unduiate, 2 to
12-seriate hands which afternate with the narrow lines of zoncte parenchyma. Those towards outer

margin of the ring, thick-walled, non-gelatinous, non-septate. Inter- fibre pits numerous, abundant on the
dial walls, bordered

radicl 5, bordered, with very s emall court and sliklike verhieal orifica. Fibre-luming of  heartwood
enlsins  copious brownish-black or black gummy substence. Rays fine, distinet, closely and evenly
spaced. The medullary rays are vsually separated by 1-é [ibres and frequently contiguous 1o the vessals.
The pils leading to contiguous vessels numercus to eoch tay cell, small, orbicular to oval or polygonal,
with brood border ond rounded, punctate orifice. Orange-brown gummy substance is abundant in
the rays of sapwoud, while heartweod rays contain blackish-brown gum. Crystals numerous in sapwood
and heariwood, solitary, embedded in gummy substance [Wright, 1904; Pearson & Brown, 1981;

Purkayastha, 1982).

Phytochemistry : Lupeol, betulin, betulinic acid, oleanclic acid and [-sitesterol have been isolated
from this species [Rastogi & Mehrotra, 1993b),

Uses : Leaves are used for moking Biris, particularly in Bundelkhand area. In West Bengal, they
ore used as dishes by the natives. The pulp of fruits is very soft, vellowish, sweet and astringent; the
villagers eat the mature fruits. Raw fruits are costive and alleviative of the vitiated wind. The mature ones
are alleviative of vemiting and bile. Raspings of the wood are o good source of medicines. Gum is used
as a remedy for toothache (Nayar ef af., 198%). The fruits ore also litthe phlegm-exciting. They are also
given madicinally to cure dysentery ond diarrhoea. The bark is applied on cuts UJoin & Filipps, 1991).
It is alsa used in the preparation of Ayurvedic drug Tinduke. Roots are applied ageinst scorpion sting
[Prajapati et of., 2003). Bhakuni ot af. {1971} have reperted that the plant, except reots, has positive
effect in the treatment of cardiovasculor problems. The plant is alse used for treating bleeding gums,
Faver, atrophy, fumeurs, emaciction or cachexy, sores, tuberculasis, Hstula, syphilis, carbuncle, dysuria,
graval, stemach trouble, dry cough, hronchiiis, neurclgic etc. The seeds are used for antiferklity in
Modhya Pradesh. The unsaponiliable matter of seeds is reported to produce fall in blood pressure and
Incrense in respiration rate in ancesthetized rats. It also shows anorexia, CNS depression in mice and
antibacterial properties against Bociflus subtifis and Staphyfococcus aureus [Srivastava & Kharya, 1980;
Asolkar o of, 1992).

BOTAMICAL SURVEY OF INDHA
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Wood is also a chief source of fire. It is resistant to insects and used commercially for buildings,
shaulder poles, carriage, shalts, plough, cart axles, cogs of wheels, curved walking sticks, combs, picture

frames, furniture and mine-props in West Bengal.

Notes : This taxon is closely ollied to highly varioble D. melonoxylon Roxb., to the extent thaot
taxonomic confysion is prevailing regarding its taxonomic stetus and the statys of its synonyms. Some
workers have considered D tupru Buch.-Hom. as correct name for this Indien taxen ond D. exculpio
Buch.-Ham., D. fnscufpto Buch.-Ham. and D fomenfosa Roxb. os its synomyms [Hiern, 1873; Troup,
1921}, Brondis (1874) mergad oll the cbove mentioned species under D tomentoss Roxb. The

polynalogical studies carriad oot by Mair & Kothart {19RA), however, revealed eircular endocalpium, with
co 3 iUm equatorial ength and psilate exine surfeca in D. exculoto Buch.-Ham. In D. tupru Buch,-Hom,
the endocolpium is la-langate, with ca 10 Um equaterial length and foveclate exine surface. The circular
endocolpium is unique in D, exculpio Buch.-Hom., not found in other loxa in Diespyros L., and suggest
an independent line of evolufion. As such, B, tupre Buch.-Hom. and £. exculpta Buch.-Ham. may not
be considered conspecific based on palynclogical observations provided the identity of the pollen matericl
is correct. Gamble {1922) has considered D. tupru Buch.-Ham. as conspecific to D. mefonoxylon Roxb.
But, pollen grains in D. mefonoxyfon Roxb. are 3-colporoidate ond exine surfoce is reficulate — a
primitive character, On the other hond, D. tupru Buch.-Ham, has 3-colporate grains with foveclate exine
surface. This suggesks that D. melanoxyfon Roxb, forms the base taxa in evolutionary succession in this
genus. Again, | feel that the concept of Gamble {1922) that 2 fupru Buch -Hom. and 0. melonoxylon
Roxb. arc conspecific should be rejected. Gomble {1922} adepted the name D, tomentosa Roxb. {1832
for the Indian foxen bearing impressed lateral veins which is, however, a |ater homanym of D. fomentasa
Poir. {1804} and cannot be foliowed. Further, the present study supperted by palynulogicel dulu suggests
that 0. tupru Buch.-Hom. and D. tomentosa Roxb. are conspecific and the name 0. tupry Buch.-Ham.
finds priority over O fomenjosa Roxb. — which is @ later homonym,

Morphologically D. mclanoxylon Roxb, and D. tupru Buch.-Ham. both ore highly variable and the
plunts moteriul of twe have been much mixed vp in herboria. The degree of variability, parficularly in
leaf shape, may be assessed by on exomple of two leaf colleciians of Dr. Riichie from the hills north of
Belgaum [India) of two different seasons of tha yeor from the same tree bearing the same number (Kew
1108 and 1108/2) and one has been identified as D. fupru Buch.-Ham. and other as D. melanoxylon
Roxb. by Clarke [Rathore, 1974). Similarly, Griffith’s collections 3830 and 3626/1 (from East Benyal
ond Jabalpur respectively] and Stocks & Lew s.n. {from Mysorel deposited in Kew herbarium have been
idlentified as 0 melanoxvion Roxb = 0 tuprue Buch -Ham. Further, Wallichian specimen 4133 {CAL has
been identified as D. exculpta Buch.-Ham, = D fomentosa Roxb. and another specimen with seme
nvmber 4133C [CAL) as D fomentosa Roxb. Some specimens viz. Clarke 25132A, Hooker 441 {from
Bihar} and Edgeworth 4004 (from Bundelkhand) deposited in Kew herborium alse bear the names us
D. tomentoso Roxb. = D. tpry Buch.-Ham. and D. fomentosa Roxk. = D, excuipta Buch.-Hom. = D. tupru
Buch.-Harm. This indicates the taxenomic and morphological complexity among these taxa. However, the
present study revealed that the mixed herbarium specimens of these taxa may be distinguished into hwo

BOTAMNICAL SURVET UF IMNUA
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groups on the basis of charocters like secondary veins ond reticulation distinctly impressed on the upper
surface giving the leaf a wrinkled shape in one group lead by D. rprv Buch.-Hom, and secondary
nerves and venofion distinctly roised on the upper surfoce or abscure representing second group of
D. melanoxyfon Roxb. Besides above, ! could not tfrace any other constant momphological character to
seporate D, tupru Buch,-Ham. from D melanoxylon Roxb. due to wide range of variability in both taxa.
As such, | have reduced the former to the varietal rank, considering £. excufpta Buch.-Ham., D. insculpte
Buch.-Ham_ and D. tomenfosa Roxb. as synonyms of vor. tupru. As the palynologicat data about all

synonyms and varioble specimens of fhis complex is nof availeble, the wvariabiliy in O excuiplo
Buch.-Ham. has been ignored, alse with the doubt of correct identity of polten materials.
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70735 sterile (LWG); Nmmmgodem P4 Feb. 1973, Without Coflector 10909 sterile [IWG): BIHAR
Rojgeer hills, Dec. 1954, J. G. Srivasfeva 20646 2 IWG); CHHATTISGARH : Bostar, Senpur Ronge,
Khursel volley, Feb. 1980, R. Shohi & R, D. Roturf 37 & [DDY; Dantiwada, Bhairamgarh, 21% Jan. 1977
B. G. Kulkarni & Pary 6309 sterile (RHMD); Raipur, Dugli, 432 m, 15" Jan. 1976, D. M. Verma 22684
C (BSAL; Surgujo, Kundi, 16" Nov, 1984, R P. Dwivedi 3537 ¢ [LWG); HARKHAND : Sahibagen;,
20 miles on way to Borio, 12" Dec. 1987, G. Panigrahi 11676 9 [AS3AM]; Choto Nagpur, Jon. 1881,
4 5 Gomble 9109 ¢ (DD); Hondragarh, 11" Sept. 1896, D Prain Acc. Ne. 282577 < (CAL);

Palomau, Dec. 1880, f 5. Gamble 8782 sterile (DD); KERALA : Palghat, Peringothukevu, Way lo
Kollengode, 325 m, 23° Nov. 1973, £ Vajravelu 44813 © {MH); MADHYA PRADESH - Shivpur,

Mationgl Park  Morel 1984 A N Singh 35804 O [BSADL Sowna Moethoowan BOF '}Nh Frl 1007

Ll I.III\\,r ATRAI L] oA, L, LI T vurw.l L e _T_ | LY ¥ TR l""-‘i"u"—d"“l-{ ™ Iy 1 CLr, 1 F00r5
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R. Prasad 38409 ¢ [BSA) Panna, Vishramgani hills, 4% Ocr. 1981, Rom taf 31463 Q [BSA]; indore,

Kﬂslurbugmm Krishi Kshetra, 11" Sept. 19864, K K Khonno & R Saron 37567 9 [B5A); Guna,
Singhpur valley, 27° Jan, 1959, A, Singh & Pary 55927 ¢ [LWG); Morena, Vijoypur, Feb. 1987, &
M. Painufi 4884 < {IWG);, Mandsaur, Sukhonand, 16" MNov. 1987 R P Dwived: 5221 Q [IWG);
Ratlam, Bajna, 26" May 1988, R P. Dwivedi 4621 ¢ IWG} Bhopal, Ridge Simla, 17" Dec. 1953,
Keul & Party 5271 sterile {\WG); Khandwa, Near Khirgoen, 9" Jan. 1889, J. f. Duthie 8330 ¢ (DD
ORISSA ; Dukura jo Udale, 12% Feb. 1958, G. Panigraht 12213 9 [ASSAMY; Angul, Antulia, 300 m,
15" Dec. 1902, J. H. Loce 2599 © (DD); Mayorbhanj, Dongadiha, Jan. 1940, Without Colfector 479

¢ {DD): PUNJAB . Hoshiarpur, Dholbah, 22 Sept. 1970, O. £ Mishra 41896 Q {BSD};, Manguwal,

"J'?m [ T T T R T b AdLFE 0 TREME Rle b sl Bomen e o] 1-:HI- Al 1090 LB T I
J'L.II}" FFF |II LS .I"P'IJ'EIHU ARy 1d q"_ LA FLS R, LRI LIS, LILER IR TN ﬁl..llll [ ;.r \_.!'. . fFIIsnro
46927 9 (BSD); 11" Nov. 1959, T. A, Rao 10754 ¢ (BSD); Sangrur, Maler Kotia, 15" April 1972,

Q. P Mishra 47004 C (BSD); RAJASTHAN : Jholowar, 28" Dec. 1945, R B. Majumdar 10060 ¢
{BSA}, Banswara, 12" Feb. 1957, K. C. Nautiyal 25456 3 (DD]; UTTRANCHAL : Garhwal, Kharambe,
Mundoli, 2% luly 1951, B, . Awasthi 26246 Q {IWG); Nainital, Corbett National Park, Bijroni, 217
April 1971, P. C. Pant 43616 Q [BSDY; Jhirna, 350 m, 17" Dec. 1972, K. P. Jonardhanon 51501 ¢
{BSD); Mailami, 5% Qct. 1980, P. C. Pant 72349 sterile (BSD); Haldwani, 16" June 1988, U. Singh 575
¥ {BSD): North Khiri, Sonaripur Range, 24" April 1920, Sis Rom s.n. (DD|; UTTAR PRADESH -
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Mirzapur, Baleri, 19" Feb. 1981, K. K. Singh & 5. Saho 559 sterile [IWG); Hollis village, 7" March
1970, G. Panigrahi BAS7 Q (85A) Bohraich, Abdullugenj, 17% Mov. 1964, G. Panigrahi 6395 ¢
{BSAJ; Gonda, Jarwo forest, 227 May 1967, 5. L Kapoor & Party 70072 sterile (LWG); Barchwa forest,
127 May 1918, Shr Ram 1252 2 (PD); Lakhimpur Khiri, Gologo Karan Nath forest, 21 Apnl 1956,
G. Soran & Farty 26529 & {LWGH; Varanasi, Chakia Nanpara, 13% Feb. 1959, M. A Rau 28256 2
[BSD}, Chakia, Deadhari fall, 4™ Jan. 1957, Koul & Party 47571 sterile [IWG); Bonda, Chitrakoat, Rem
Singh 3B93 ¢ (WG} Mondakini river bank, 14™ Neov, 1957, M. A Row 373% T {BSD); Jhansi,
Sonyar, 4" June 1957, G. Saran & Forty 41270 stenile {IWGY, Maizabad, GunEshpur foiest, 2 Aug.
125%, Y. K. S5orin 8813 9 (B3D); Filibhit, Garba, 317 May 1898, fnoyat 22321 ¢ {DD); Mathna, 1
June 1898, inayat 22320 © (DD}, Gerakhpur, 18% May 1916, She Ram 1252 <& (DD).

40. Diospyros monfana Roxb. Pl. Cor. 1 : 37. 1. 48. 1795, non Heyne ex Roth 1821, nec Panch.
& Sebert. 1874; A. DC. in DC. Prodr. 8 : 230. 1844; Hiern in Trons. Cambr. Fhilos. Sec. 12 : 220.
1873; Clarke in Hook. t Fl Brt. India 3 ; 555. 1882, pro parte; Bakh. in Bull Jard. Botb Buitz, Ser,
3. 15 (2) . 200. 1938, Kostermans, Rev. Handb. Fl. Ceylon 3 : 20. 1981 D. brocteata Roxb. Fl Ind.
2 . 53% 1832, A DC in DC. Prodr. 8 : 239, 1844, D sylvatico Wall ex A DC. in DC. Prodr,
8 : 231 1844, non Roxb. 1795 D. sylanea Well. ex A DC. var. veluiina A DC in DC. Prodr. 8
. 231, 1844. D. goindy Dalz. in Kew J. Bot. 4 : 111 1852, D. pubicatyx Bakh. in Gard. Bull. Str. Setl.
701821933 & in Bull, Jord. Bot, Buitz. Ser. 3. 15 (3) : 179. 1938, D. diversitimba Merr. & Chuyn,

[ TN 1 ME

Sunyarsenia 2 @ 300. 1935,
English nomes - Ebony, Meuntain Parsirmmon,

Vermaculor nomes © Beng.: Bangaub, Ban-gal, Cadatirel; Bhoj.: Makarkend, Hardu, Kaddl,
Kanchau; Guj: Timbarao, Timry; Hindi: Bistendu, Chamber, Dasoundu, Konchan, Kadal, Pattewar,
Pabwan, Makarkend, Makar-tendi, Lohari, Tendu; Kan.: Batkuniki, Bulguni, Jegalaganti, Kadubalekayi,
Kichnas, Kulagunda, Vankane, Bukkana, Vakkanai, Goindu, Kalanji, Kala-Goindu, Kalogonde, Ku|puHiI

Kolingi, Kalanudi, Tendu; Mol Bali; Mar.: Geinde, Govinde, Tembhurni, Kundv, Loheri, Timburni,
M Bl oL L L b e el L

Kanlu, Timry; Or: Bhodiika, Gﬁumnuahﬁ)m, Kossekuli, Kaossakulot, Koshakheli, Kalichg; Furmj.: Hirek,
Kendu, Temru, Pasendu; Raj.: Pasend, Temru, Ambiac, Hadru, Goindu; Sans.; Tumala; Tom.. Katukanni,
Vakkanathi, VYakkanohan, Vakkenai, Vel-vakkanes, Yellaituvarsi, Velleithuvarai, Vokkania, Muchi-tank,
Kariomaram, Kuruttuolise; Tel.: Edduyugum, (>afugoto, Muchi, Tanki, Yerrugﬂdh{:, Mullatemki, Micha-
tummurea, Pudumaddi, Jogadegondi, Goddigathy, Goddigatia, Kakavulimidi, Muchi-tanki, Nedlavuiimii,

Yerragoda, Kakwoolymera, Gatha-chettu, Kaka-chetiu.

Dioecious, smoll frees, with glabrous or pubescent young branchiets becoming glabrous with age,
crocked frunk and rusty bark; trunk and old branches often beor scattered spines. Bark almost white,
smooth like guava, with o greenish yellow, thin sap. Leaves alternate, 3-16 x 1.5-8 em, much variable
In siZe and 5hupe, usuu”}r om1-0b1cng ar luncealu!e-ob]eng, coriocepus, fruncate, cuneate or r':tun::ied at
the base, rounded, obtuse or chrusely subocuminate of apex, pubescent when young, becoming glabrous
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with oge except on the veins and veinlels; midrib flat or subcandliculate abeve, raised beneath,
pubsescent or glabrous; lateral nerves 5-2 pairs, not much conspicuous; petisles 0.2-1.2 ¢m long, fat or
canaliculate chove, rounded beneath, pubescent or glabrous. Male flowers in bracteate, 3 or more-
Howered, axillary cymes; peduncles pubescent, articulated with the flowers. Flower-buds ovate, upro 10
mm ]Gng. Bracts ovate or rhomboid-awate, upto 2 mm long, acute, pubescent hothsides, ciliote, borne at

1+1E' I'\ﬂtﬂ L'lIF r_nﬂnnr‘ln ]

| ¥
Tran D R A

peduncles, Calyx 4-7 mm long, compenulate, divided holf way down, thinily
pubsscent bothsides, 4-lobed; lohes triangular-ovate, subacute, ciliate, valvate. Corolla urceclate, twice the
length of calyx, glabrous bothsides, divided half way down, 4-lobed; lobes rounded, recurved, glabroys,
cantarted. Stamens 16, united through flaments in pairs, inserted at the base of corslla-tube: common
filaments 1-2 mm long, glabrous; anthers subequal in each pair, 3-4 mm long, apiculate due to
produced connectives, globrous. Pistillode ovoid-globose, 2.5-3 mm long, glabrous, with pointed skyles ar
[m]a ) Erraie (' -. | "".l ] = [T1[] LA -:i: = 1. 1 = ALS{ b miie m_ i 4
pedicels pubescent, oriculated with the Fowers. Bracts 2, inserted at the apex of pedicels, ovate-
lunceclate, densely hoiry bothsides, ciliate, caducous. Calyx campanulate, 5-7 mm long, deeply divided
] r _1 1 1 . N | 'R ) I N | | T | 1« - .
ihree-fourth down or nearly lo the base, 4-lobed, thinly pubescent bothsides; lobes ovate-ellipric, obtuse
at apex, ciliate, contorted. Corolla urceolate, exceeding calyx, globrous, 4-lobed; lobes contorted.
Steminodes 4, attached ot the base of corolla-tube, sterile anthers ovate-elliptic, obtuse, upto 3 mm long,
narrowed at apex, glabrous. Ovary globose, glabrows or with few scattered long hairs wvisible in hig:h
power, &-celled, cells 1-ovuled; styles 4, glabrous; stigmas 2-hid. Fruits globose, 1.5-2.5 em in diam.,
glubrous, apiculate. Fruiting-calyx flat, discitorm, upte 3 em in diam., no tube, no internal elevated rim,
[tuit sealed on the disc; lohes 4, ovate-elliptic, foliacenus, harizontally spreading or reflexed, not touching
the fruit, rounded at apex, coriaceous. Seeds usually 4-8, sometimes 2 only, wedge-shaped, flar on one
face and convex on others, smooth, blackish-brown; cotyledons ovate, tapering at opex, rounded at the
base; albumen equable, copious; embryo small, white (Fig.-38; Plale 14/3 & 4),

Holotype - Plale 56 of Roxburgh (K}, which is t. 48, Pl Cor.

Chr. No.: 2n=30 {Scbti & Singh, 1961, Chaiterji, 1964; Mehra & Bawa, 1969} n=15 (Bir ef ol
1980; Bir & Chatha, 1983; Chatha & Bir, 1987, Mehro, 1976}

|y B« L oa il P |
oo IFr.2 mMaaren — WCrQoer.

Ecol.: Sparsely grows in wastelands and open dry deciduoys forests, upte 1560 m. Plants can
tolerate drought cenditions for quite o longer period. This species grows at a rather quicker raie than
other species. The p|crnrs become semi-deciduous during eur]y flawering pericd. )t reproduces by the
seedds which germinale in rainy season. After epigeal germination, the cotyledons persist for many months
and carry aut the function of photosynthesis until epicotyledonary leaves are developed. The growth of
epicotyledonary leaves is, however, rather slow. The seedlings may withstond dense shade for o much
longer time than other species. The Howering starts ot young age. Plants also coppice well. Studies
corried out by Singh et al. [1982) revealed that D. montana Rexb, is more productive than some other
forest species becouse of high conserving efficiency and vigerous growth rate. Experiments conducted at

ROTARIC AL

SURVEY OIF sl




148 MONCGRAFH O IMDLAM BRGSPTRSS L (PERSIMMON, EBOMNY] EBENACEAE

Fig_-SH. Dfﬂﬁpyrus montona Roxh.

Male : a. habit, b. inflorascance, c. bract, d. flower-bud, . calyx, F. stamens, g. pistillede.
Female : h-i. habit, j. flower-bud with bracts, k. calyx, |. calyx within, m. corella within with
stuminodes, n. gynoecium, o-p. stominodes, g. fruit wimh calyx,

r. fruiting-calyx {ventral view}, s. Fruiting-colyx [dorsal view], I seed.

BOTAMICAL SURYEY OF INDEA
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Banthra Research Station, NBRI, Lucknow indicated that this species is  well adaptable to alkoling land
and may be used for wind break, to maintoin ace-balance and for the improvement of soil for crapping

[Srivastava, 1979]. Among defoliator insects Margaronia faticostalis, Grammades geometrica, Hypocala
biacuota, H. moorei, H. rostrate, H. subsatura and Prodenia fitura are commonly found on this species.
The other insect pest associoted with this species is berer Stromotivin barbatum.

Lhstrib. - This species is widely distributed from Himaolaya in the north to sea coasts in the south and

humnid areas of east to dry zones of Thar desert in the west. The main  3tates of its concenfrafion are
Himachal  Pradesh, Punjob, Delhi, Uttar Pradesh, Uttranchal, Bihar, Jharkhand, W, Bengal, Sikdim,
Assam, Manipur, Meghaloye, Crisse, Madhya Prodesh, Chhathisgarh, Rajasthan, Maharashtra, Goa,
Andhra Pradesh, Karnataka, Tamil Nadu, Kerala and Andeman & Nicobar Isiands, Qut side India, the
species is reported From Nepal, Pokistan, Myanmar, Sni lanka, lava, Philippines, Thailand, Lembelk,
Sumba, Timer, Celebes, Mniu}rﬂ_, Lyzon, China, laos, Combodia, Vietam, Sumbawa and Trcp]cql
Australia {Map 10},

Foller: Exina 5urF+:§r:e psilate, Size 30-36 x 22-28 Um [MNair 3. Kothari, 1985). Sharma & Gupia
(1979} have carried out rather detail studies and recorded the pellen grains 3-colporate, sub-prolate
[383 x 31.5 [m], ronge 30-d2 x 25-34 [m. Angulogperturate. Amb triangular. Colpi long, thin,

l'IIl‘il"l I‘h"‘l L"ﬂ!‘i‘\ r‘l.n‘ilﬂ iy r'h‘hlﬂ mﬂml’\fﬂﬁﬂ. Fuen Iﬂ+ﬂ .ﬁ.nr‘\rn'ﬁlrlm J“Ilﬁmﬂ+ﬂr hl"‘;} r‘lll‘;hnrl ﬂl’\l"l I“Dtﬂrﬂlr‘! l‘i"i J“J ctrrmem
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about 20 Wm. Ora la-longate, small {1.5 x 5.0 m). Exino about 2 pm Hhick. Sexine thinner thon
nexinge, sexing pattern obscure.

Anatomy : Each cotyledon has two iraces, while epicotyledonary leaf has one trace only with Feably

lllﬂ’l.ng r_'_sE cg}u!gdgngr}; &\rlnm Fpicgi‘u'ﬂr{nnnru troces {'{lﬂ out in hvnﬂn‘ﬁh:' fWrtnl‘H 1'3(];1!

Wood is dirty white in colour which gets reddish finged on exposure to air. Bluck heartwood is
very small since central part generally rots in short duration. The timber consists high percentage of
parenchymatous and fracheal elements. Growth rings indistinct. The vessels few, ovenly distributed but
with o tendency to be aligned rddfﬂ”y in short or long radial multiples of 2-5; vessal lines distingt to

incunspicucus.

The vessels of twigs are 0.34 mm long, having 0.04 mm radial and 0.07 mm tongential diometer.
The vessels of sapwood are about 0.3) mm long, having 0.07 mm radial and 0.05 mm tangential
diameter. The parenchyma is diffuse to diffuse-in-oggregates somefimes as closely placed thin fines ar
forming o netwark with the rays. The length of wood parenchyma eells in sopweed varies frem .07 ta
0.20 mm, with 0.02 mm redial diameter, TI‘WE radial diometer of wood fibres in mpwr:rr:.vd is 0.009 mm

e o .“,..,..,.I [E—— | IR U N I
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'HIIG] it ||EHIIWUW RALAY I TTINTE. T 5G =
2-celis in thickness often run Tugerher lhioygh @ vertical distance upto chout 0.8 mm and tangential
bands of wood parenchyma are separated from one another radially by patches of fibres from .06 to
.18 mm in thickness. In some other specimens some oblique bands of wood parenchyma are connected
at the outer end to the median cells of a tangential band of parenchyma and o @ medullary ray at
@ point opposite to another tangentiol line of parenchyma. The medullary rays are distinet, fine, closely

BOTAMICAL SURNVEY OF IMIHA



7

MTHOORATH QR RSN SOGPYEDS L [PERE MO, RO EGERAICEAE

Distrib. Sketch Map ~ 10
& Dicspyros montona Roeub.
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spaced and uniformly distributed. The rodial diometer of vertical medullary roy cells is 0.024 mm,
tangential 0.02 mm, with verfical length 0.034 mm., The radial diemester of horizental components is .07
mm, fangential diometer ca 0.0 mm, with verfical length 0.022 mm (Wright, 1904; Purkayastha, 1982).
Nair & Mohon Rom [198%) reported absence of vestured pits and vestured vessel member walls in this
taxon. Utsunomiya et af. [1998) hove studied the tannin cells in the mesocarp of the fruits and reported
their absence in this species.

Phyiochemistry : The stem-bark of this species contains diespyrin (C_H, G}, and three tnitepenes

22 14

viz. lupeol, betulin and betulinic acid. Diospyrin contains two hydroxy and two C- mefhv| groups. Tn Zinc
dust distillation it mups a ervstolline Hvdmr_q_rbnn. Ccmpﬂriscn of uliraviclet nh:nrnhn spactra g
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for diospyrin {Ganguly & Govindachari, ]?6‘ . Sidhy & Pardhasaradhi {19670,
1967b) suggested that diospyrin dimethylether is o yellow compound r.:md that the red compound which
hos been considered dimethylether by Kapil and Dhar (1941} and Ganguly and Govindachari {1966}
is trimethylether. Fatty esters of Gi-amyrin, ursolic, betulic and oleanolic acids and lupeol and B-sitosterol
have been isolated from fruit-pulp, betulinic ocid from fruits and seeds, betulin, epivvool ond a new
triterpene characterized os urs-12-en-30t, 28 diof {|] along with lupeol, B-sitosterol, diospyrin, betulic acid

and masterct from the leaves. T‘ne wnod unc| bark |‘:r.we been found te contain ?me!hyhuguhne

mamegokinone

hydroxydiaspyrin, chromenone ester [ll], chromenone acid {lll), allobetulin and oxollobetulin. The seeds
contain an oil which yields mixed fatty acids and unsaponifiable material. From saponitioble meterial,
palmitic acid, stearic acid, oleic acid and lincleic acid have been isolated. The wnsapenifichle maoterial
vialds lupeol, B-sitostero! and stigmastercl. Recently, tefrchydrodiospyrin hos also been isolated from the
bark of this species {Rastagi & Mehrotra, 1993h). Noroyen @ ol {1978) have isolated diospyrin I} from
the leaves of this species. Eorlier Cocke & Dowd (1952} alse recorded the same content poisonous
naphthaquinones from the leoves. Pardhosoradhi & Krishnokumari [1979) have also isolated
tetrahydrodiospyrin- a reduced binaphthoguinone {3 7 -dimethyl-5' & 7 §'etrahydro-1' 5, 5-
trihydroxy (2, 2-hinaphthalene)-1, 4, 8'-trion} in additien to diespyrin and B-dihydrodiospyrin from the
bark of this species. Recently, Hozra et al. {1984) hove dlso isoloted diospyrin, a bis-naphthoquincne

derivative from the bark of this species.

Uses : Tender twigs and leaves are used es fodder. Fruits are poisonous, used to stupefy fishes,
alse in Thailand (Uisunomiva ef af, 1998L In Punjab, the paste of fruits is opplied by water carriers
{Bhistis} on the hands in cose of boils. The gum, locally called “'Kend ka Gond™ is used to remove
obstructions of the vision. A decection of roots {ca 20 ml} is given thrice o day for seven days te cure
smadl pox in Orissa {Singh & Dhar, 1993}, In Andhra Pradesh, the Koyas crush the reot-bark with
Curcuma longa L (Turmeric) and the filtrate is taken orally 2 speonful twice o day o cure dysentery.
At some places, the herk is mixed with pepper to cure dysentery, Jatopus and Savaras tribals use

stem-bark and leaves as fish poison instead of fruits [Rao & Henry, 1998]. The alcoholic extroct of
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172 MONIGRAPH O IMDLAN SRDSPYRCS | [PERSIMMON. EBSINY, EBEMACEAE

starn-hark haos hean found to hove antitumour potential to inhibit Ehrlich Ascites Carcinoma [E. A C )
in Swiss albing mice. Studies have also becn conducted on hacmatological paromcters of the mice
treated wath crude extrach wilh resped) 1 the control. Thus, the species hos anticancer potentiality {Hazra
ef af, 1981). Recently, Hemadri & Rao [1984) have reparted anbi-jaundice potentiality of this species.
Gautam & Purchit {1973] reported that petroleum ether and carbon tetrachloride extractives of leoves and
seeds show antibocterial activity ogainst Bociflus subtifis. Dhar et of [1968) reported stem-bark to have
antiprotozont, ontiviral and hypoglycaemic potenfial, Jain & Tarofdar [1970) have reported the plant to
have medicinal potential for the treatment of fever, dysurie, grovel, newralgia, plaurisy, pneumonia,
monorrhagia and fooding, puerperal Fever, diarrhosa and poison of spider hite, Wood is b grey with

I ot 1o moderataly bard and durable. I o for elact

F‘iult-lﬂ::», yoit o mogerately hord ano ourcone. B i3 usea lor elac =
and furniture and considered equal to Colomander in beauty. The wood is more commenly used for
corpentry works and for the axles of carks and house posts. The natives of Mysore [Karnotoka) have o
superstition that if the wood is ysed in house-building, there will be quarrel emong the inmates.

Exsice.: ANDAMAN & NICOBAR : Andomans, 1916, Parkinson 1057 ¢ [DD); ANDHRA PRADESH

. Krishno, G. Kondury, 14™ May 1986, P. Venkkana 6087 & [WALT), Adilabad, Boggula-raasi-Loddhi,
1" oly 1987, T. Rovishankar 85244 2 {MH); Karimnagor, Neur Mahadevpur on woy to Kalleswar, 11"
Feh. 1973, 5. L. Kapoor & Party 70874 Q@ {LIWG); Near village Kudurpdlli, 9" Feb. 1973, 5. L Kapoor
& Party 70747 Q (IWG): BIHAR : Rajgir hilts, 12" March 1958, G. Saran & Party 25816 sterile (LWG);
Sasaram, 17" Dec. 1957 Koul & Party 46460 (WG); CHHATTISGARM : Raipur, Garaband,
Jarfhara; 107 June 1972, D M. Verma 17642 © {BSA), Reigarh, Raunighet, 750 m, 39 Qct, 1974,
N. €. Rathokrishnan 21299 © {BSA); Bhupdeopur, 250 m, 4" feb, 1974, N. C. Rathakrishnon 19711
< (BSA): Baskar, Abu{ihmulﬁ, Kongs, 278 Feb. 1985, G. P Ray & 5. K Dixit 43587 ¢ IBSA);

Rojnandgaon, Chichola, 20™ Sept. 1974, £ C. Pant 25532 T {BSA); Jagpani, 360 m, 31¥ Oct. 1974,
P. C. Pant 21450 ) (BSA); Surguic, Sitachua, Chalgali, Pratopur, 26" Nov. 1999, Vivek Kumar 738
T |BSD}; DELHN : Gurgaon Read, 28 miles from Deiiu, 5"‘ Amil 1954, Kaul & Party 8338 2 {LWG),
GOA : South Gea, Verhm hills, 1" Oct. 1972, K. C. Sobni 3731 9 {DD); Sanguem Range, Shigone,
28" March 1972, K. M. Bahadyr & R € Gaur 2911 & (DR); HIMACHAL PRADESH ¢ Kangra, Near
Ranital, 750 m, Oct. 1907, R. N. Porker Acc. No. 8280 Q (DD} Hemirpur, Nedaun, 8% Aug, 1977
M. V. Vishwanathan 81573 2 (BSD); Simaur, Remvka loke catchment area, 4% June 2000, S K
Srivastova ?6056 ¢ {BEDY; JHARHHAN[} © West Singhbhum, Salai, Banki, 345 m, 2™ Jun. 1941,
G. V. 5 Rap 23102 Q (ASSAM); KERALA ; Trevancora, Pulyara, 7. F. Bowrdiflon 827 & (DD);
MADHYA PRADESH : Rewa, Banglow No. 4, April 1987, 5. 0. N, Tiwari 20181 sterile {IWG); Forest
near Govindgarh, Kaimur hills, 550 m, 25" April 1960, K. M. Sebosiine 10048 7 (MH); 800 m, 25"
April 1960, K. M. Sebastino 10040 & [MH]; Govindgarh-Jigna Rood, 525 m, 26" lune 1989, R
dAmmar oy o A, ! ik ~

; - . F L] d o3 ad - Lo B B e e o meo sl -~
FTHMJU BaYLE F (DO OUTTIU rurrunmu 28" Cec, iT.I'f-L, oo IQUQONN L1500 3 {DaR] euna,

Bamore, 6" Oct. 1986, R. M. Poinuli 7184 O [IWG); Without locality, Without date, K. M. Balapure
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Acc. No. 40403 G (IWGhL Dhor, Mandugarh, 22™ Dec. 1933, Koul & Porty 5658 ¢ (WG,
MAHARASHTRA, ; Ratnagiri, Khed Taluko, Yethalmachi, Near Vandra, 30" Nov. 1961, K. P. Jonardhonan
76006 Q {BSI); Pune, J. N. Ayuivedic Medicinal Plants Garden, 14" May 1973, K. 5. Murthy 14649 o

[RHMD): tatheron Road, 14" May 1973, K 5. Murthy 1649, 14853 ¢ (RHMD); Llonauli, 13" May
1903, &. A CGommie 16308 Q [BS)): Roigarh, Khandolo, Sakarpothor, 25% Dee. 1962, S R Rollo
85233 ¢ (8S1); Ambolighat, Temple point, 230 m, 4" Sept, 1948, B. Gupta & Party 185171140 ©

" Khandala-Pune, T4" . Santapoy ;307 Aug. [ Santapay
756 0 ﬂDD} ORISSA . Mayurbhani, Dﬂrkuch 14" Aug. 1939, Wﬂi‘hnur Coffector Acc. No. 85688 ©
{DD}); Ganjam, Bhicacola, March 1884, 1 5. Gambfe 13876 @ (DD} RAJASTHAN : Udaipur, 16 miles
from Nothdwara, 8" April 1954, Kaul & Party 8559 ' (LWG); Dobok, 8" Aug. 1962, N. Lol 139 ©
{LWG); TAMIL NADU : Dharmapuri, Denkanikotta, Semieri R. F. beyond pond, 1000 m, 27 mMay 1979,
K. M. Matthew & N. Venugopal 23264 9 (CAL); Harur-Dharampuri, 800 m, 25" Aug. 1978, K. M.
Matthew, Perumal & Manchoran 16511 § {CALY; Salem, Chinnar river bonk, Hogainakkal, 250 m, 16"
March 1963, £, Vajravelu 23579 T [MH); Coimbuatore, Simasormudrom, 171 May 1914, Without

Coflector 10375 P {MH); Tirvvannamalai, North Arcot, T. ¥. Malai base hills, 225 m, 22™ March 1978,
F Vnarnuauru LALRAA C-" I-{"‘ﬁl qﬁlllll‘i .ﬂhr‘f‘ﬁl Gingu [‘f_j!'!'; 1'25 m, 9“* SEP?' !g??r 4 Eﬂmamurﬁh}r Al !42

- L L e e --” e

{hAH); UTTRANCHAL : Tehwi-Gorhwal, Muni-ki-Reti, 300 m, 31" May 1979, A, K. Goel 67737 2 [BSD);

ra Dun, Rajpur, m, 217 Apri , U. C. Bhatfacharyya D), Sehoshiradharg, 23
Juna 1964, 5. K Mathotra 31296 ¢ (BSD); Ranipur forest, 12" April 1996, K. K. Singh & A. Prokash
216321 ¢ {IWGk Kumnoo F. R, R N P, 237 Qct. 1996, K. K. Singh & A. Prokash 216935 @

(LWG): Mussoorie, 1500 m, 27 ﬁ.-..-.l 1957, Y. K Sorin & T. A Rao 2362 ' (BSD): Kutal 'v'i”ﬁge,
1050 m, 30" April 1961, H. O SGXEITE 1897 ¢ [DD); Bindaf, 12% July 1944, C. R. Boby 32224 2
(BSD); Raipur, 650 m, 21° April 1966, U. C. Bhattacharyya 28598 &' (BSDJ; 800 m, 17* April 1961,
U. C. Bhattacharyya 14817 & {BSD); Bhogwanpur villoge, 10* June 1958, Y. K. Sarin 5443 Q (BSD):
Rishikesh, Dec. 1922, B. L. Gupta Acc. No. 31801 T DD} Jansar, Amlowa valley, 750 m, IIE:"‘ Juna
1904, U N. Kanjifal 1287 @ (DDY); Mainital, Heldwani, Kumu|nuguniu 16" June 1988, U, Singh 575

O ofpemt. B al. o 1 21h oyl 25918 O 00 . o ¥
q0 | LJLAp ruun D”UIUUTI_,- I\U“-l lUlth-' 1o -“Jllﬂ LVUL, ” }"Ui FR ] [I_J'I..Jh Ul |,P¢,I{ FKHUI::]I“‘ ' Ij!]r'l(]ﬂ|I

Chitrokoot, Mandakini river bank, 14" Nev. 1957, M. A. Fou 3?45 % {BSD); Kanpur, Allen Reserve
forest, 7* June 1958, J. G. Srivastova & Pary 84873 © {IWG); Lucknow, Mohanlalganj, 8" May 1958,
1. G. Srivastave 46991 @ (IWG), Scharanpur, Shahjahangur, Siwelik forest, April 1986, Y. S Murty
& A K Goel 2115 ¢ (BSD); Bodshohi Bag, June 1983, ¥. $ Mury & A K Goel 2112 € {BSDY;

¢

Coo o b g, VO b DIFOE T IR D PR Y
, AUNGOITO, £4° MUY 1 rwe, IROFOT aod et 0 WL Rl D;_“E" Jail Qﬂm&n 18" Dec. [ 955, Jonkf

Prasad 17239 o (LWG); WEST BENGAL : Midnapore, Chilkigarh, 23 May 1975, 5. Majhi 1373 ¢

41. Diespyros multibracteata (Merr.) Bakh. in Bull Jard. Bot. Buitz. Ser. 3. 15 {2) . 77. 1937;
Mair in Philipp. J. Biol 5 {3) : 326 F 1-7. 1976, Mabe euphlebio Merr. in Philipp. J. Sci. Bot. &
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Fig.-39. Diespyros multibracteata {Merr.| Bakh.
Male : a. habit, b. inflorescence, ¢. bract, d. Hlower-bud,

a. calyx, f. corolla, g-h. stamens.
Female : i. fruit with calyx, j. fuiting-calyx {venfral view].

BOTAMICAL SURVEY OF !NOIA
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I2) : 333, 1914 & Enum. Philipp. Flow. Pl 3 : 28%9. 1923, non Diespyros euphlebia Merr, 1929 M.
muitibrocteata Merr. in Philipp. J. 5ci. Bat, 12 : 295 1917 & Enum. Philipp. Flow. Pl 3 : 289, 1923,

Dicecious, monoecious or polygamous shrubs or small trees, 3-4 m high; branches almost
verticillate on main sten, with oppressed pubescent branchlets. Leaves alternote, 10-21 x 3-7.5 cm,
broadly ellintic-oblang, rounded to subcordate at base, shghtly abruptly ccuminate ot apex, pelluad-
punctate, pubescent  when young, becoming glabrous with age except the nerves especially baneath,
matwre leaves glossy above; midrib conaliculale  chove, raised  bereoth, pubescent when young
bothsides, becoming globrous above on maturity; loteral nerves 7-10 pairs, distant, arcuate towards
margins; peficles 3-4 mm long, ca 2 mm thick, densely pubescent, terete or subcandliculate above and
canal filed with the hairs. Flowers subsessile, in axillary, bracteate, more than 3-Howered cymose clusters
on a short common peduncle, male and female or mole and bisexual sometimes together. Brocts several,

subtending each flower, 9-12 x 1.5-2 mm, linear-lanceclale, acumingte, pubescent outside, glabrous
within, ciliate. Male Howers 7-% mm long. Calyx 4-7 mm long, campanulate, divided upto the middle
or litle down, pubescent outside, glabrous within; lobes 3, ovate, 3-5 mm long, acuminate, ciliate,
valvate, Corolla tubular, 6-9 mm long; tube slightly constricted towards apex; lobes 3, narrowly ovate,
3-4 mm long, acuminate, hairy outside on the thick keeled midrib which passes down to the tbe, twisted
to the right, yellowish-green. Stomens 12-14, inserted af the base of the corolla-tube in two rows, outer
ones 2-3 mm long, inner ones 1-2 mm long; filoments subequal, upto 1 mm long, glabrous; anthers

globraus, connedives slightly preduced into o aeck. Pistillode aobsent. Bisexual or pistllate Howers

Ql!ll-:fn.n-erl in the laof owils nr'rﬂ:in!ﬁ_ﬂi[u th mg!n F!QWE!’; ﬂ!mﬂﬁf cncgila hroctagate Caluw and roralla of
Jstered in e edr oML, ooLOsp by (A LS I REENe, Lrociedie. LonyX ano Cormia of
both like that of male Aowers. Stomens in bisexual flowers or staminodes in pistiflate flowers 12-20, of

varying sizes, glabrous and like male Howers. Ovary ca 2 x | mm, oblong, 3 to 5-celled, cells 1-ovuled,
glabrous; style short, stout; stigme irregulorly 3-lobed. Fruits 2-2.5 x 1.5-2 ¢, ovoid-oblong, siightly
mucronate at apex, glabrous, red when ripe, 3 to S-celled, cells 1-seeded. Fruiting-calyx flat, discoid,
fruit seated on the disc, no tube, tube deeply partite, 1-1.5 cm atross; lobes 6-7 mm long, ovate,
acuminate, glabrous, horizontally spreading, net touching the fryit, mergins sometirnes dark block. Seeds

E
An e sinds e pmoanedad aF abhor sida osm T o 1 e bmete o] |-
P ONG SI0E OanoC rounood O omneP Noe, of !

Elrat by [ ——
n MNe' LA TFatd Y W

cllimen
SHIpEGIO, n

albumen equable (Fig.-39; Plate 15/1).
FI & Fr.; December — May.

| I
w3

P | Clll_.- T i i,

Feof.: Rare, in tropical roin forests.

Distrib.: Native of Philippines; recently collected brom Andoman & Nicobar lslonds in indio
(Map-11].

Nofes: This species shows disjunat distribytion as it occurs in Phi'|ippines ond Andoamon and
Nicobar Islands and nowhere in betwesn.

Exsice.: ANDAMAN & NICOBAR : North Nicobar, Arong, Cor Nicobor, Sea level, 31% April
1975, N. G. Nair 2629 polygamous (FBL); 27" Feb. 1976, N. G. Nair 3563 polygomous (PBL).

BOTAMICAL SURVEY CF INDHA
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Fig.-40. Diospyros neilgerrensis {Wighi] Kosterm.

Male @ o, habit, b. Hower-bud, ¢ flower, d. calyx, 6. stamens borne on torus,
f-g. stamens, h. pistiffode.
Female : i. habit, |. Hower, k. gynoecium, ! fruit enclosed within calyx,
m. fruifing-calyx.

BOTAMCAL SURVEY OF IMDIA
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42 Diospyros nsilgercensis (Wight] Kosterm. in Ceylon J. Bet. (Biol. Seij 12 (2} : 106. 1977,
Maba neilgerrensis Wight, Ic. Ind, Fl. Or. 4 : 10, 1. 1228, 1229, 1848, M. angusiffolia Mig. in Anal.

of, Ind, 3 : . M. nigrescens . ombay Fl. ]
f. Fl. Brit. Im:ln:: 3 551 1882. M. buxifofia sensu Ciurke in HDD|< b Fl BnT Jndlﬂ 3 . 551 1882,
pro parte, non Pars. 1807, Diospyros forvea (Willd.}) Bakh. var, aeifgerrensis {Wight) Bakh. in Bull lard.
Bot. Buitr. Ser. 3. 15 (2} © 57, 2. 1937. D. ferrec (Willd.) Bokh. var. mmusnfnha fMig.) Edkh in Bull.

-3 ;! !— S - “ ' l.l_ =] 'I CLICA AT L] [ CLECC Py 1 [

Fl. Hussnn Dlsr l‘:'-‘? }‘??6 o, angusnfm’m {Mig.} Kesterm. in Ceylon J. Sci. I:Euc:| Scil) 12 (2] : 106,
1977 non Lodd. ex loud. Y838, nee. Audib. ex Spach 1838.

Vernaculor nomes ; Kan.: Karimarle, Sunnala, Rokiroora, Korimaolu; Mar: Kari-Kila-thid: Tom.:
Eruvalle, Humbilli, lrampalai, lruvolli, Juvarai, lrumbali, Thuvarai, Trembilli, Iromalli, Kolumayamaram,
Kuruvilichi, Sirumolaya, Kariamarum, Kanasthrimaram; Tef: Alli, Guakoli, Chinua-ulinii, Ut, Chett,
Yerrub,

Shrubs or small trees, 5-10 m high, with hairy young branchlets with short and long hairs,
becoming glubroys with age. Leaves alternate, 2-7.5 x 1-3 cm, elliptic or elliptic-lanceolate, chataceoys,
obtuse or obfusely somewhat acuminate ot apex, cuneate at bose, margins entire, thickened, undulating
in dry specimens, very sparsely ciliote with long hairs, older ones globrous on both surfaces except the
midrib which bewrs few scottered long hairs beneath and rather dense short hairs above in the lower
region; midrib subconaliculate above, glabrous except in basal part near the petiole, raised beneath with
few scattered ||:-ng hairs; lateral nerves not CONSPICUCUS as rhey merge with reticulate venmion' petioles
bave and rounded beneath. Male Howers sessile. usvally in 3-flowered

2.5 mm airy canalicy o -
2-5 mm long, heiry, canalicy rounded beneath, ! vers sessile, uswally in 3-flowered,
axillury, pedunculate, hairy cymes, sometimes cymes 1-flowered due to foll of loteral ones. Flower-buds
ovoid, acuminate. Calyx 4-5 mm long, campanulate, pubescent bethsides, divided half way down,
J-lobed; lobes ovate, subacute, ciliate, valvate. Corolla tubular, §-8 mm lang, hairy cutside along the
middle line of lobes, globrous within; lobes 3, olmost oblong, contorted. Stamens 2-12,  hypogynous,
seated on  the torus, neither unilked in pairs nor ottached to the corclla- tube, subequul; filarents
2-3 mm |r;mg; g|c||;m;)|.ls.; anthars 1.5-2.5 mm |DngI |ine-::r, Obruse1y norcowed at apesx, ot apiculql‘e,
connectives not produced, glabrous. Pistillode densely hairy, the contral hairs about as long as filaments.
Female Howers subsessile, axillary, solitary, 3-mercus. Calyx companulate, 5-8 mm long, divided half way
down, hairy bothsides; lobes ovate, subacute, valvate. Corolla tubvlar, 710 mm long, hairy clong
the middle line of lobes outside, glabrous within; lobes 3, ovate, ocute, contorted. Staminodes obsent.
Ovary globose-trigonous, ca 1.5 mm in diam., densly sikky hairy, 1 1o 3-celled, cells 2-ovuled: style 1,
ca 1 mm long, hairy ot bose, glabrous above; stigma 3J-lobed. Fruits 5-7 mm in diom., globose,
apiculate of apex by the remains of styles, silky hoiry when young, becoming glabrous on maturity except
in the styler region in upper port. Fruiting-calyx cupuliform, enclosing the lower part of the Truit,
pubescent bothsides; lobes 3, erect, touching the fruil. Sweds 1-3, oblong, glabroys; albumen equable
iFig.-40; Plate 15/2 & 3}

BOTAMICAE SURYEYT OF INDIA,
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Distrib. Sketch Map — 11
& Diospyras multibracteata [terrc) Rekh
4 Diospyros neilgerrensis [Wight) Kosterm,
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Halotype : Peninsulor indice Orientalis, Wight 1730 2 (K],
_ H & Er- lune — September, sometimes most part of the year.

Ecol.: Usually Found in the forests along the hills, upto 1500 m; rarely grows along the auter border
of forests in the coastal arsas especiolly in the regions which regularly return fo o period of drought.

— .J _ ' . A - ' . 1 b, - ' | -
Gistrib.: Endemic to indio, confined to Mohorashira, Goo, Damon & Div, Karnatako, Andhra

Pradesh, Tamil Nadu ond Kerala {Maop-i1].

Pallen - Pollen grains J-calporate, prolote- sphermdd {35 x 34 pm). Colpi long, streaky, with

O | PO
AINE U5 Mk G

PSiiGTE membrane. Ora io- IDI‘IQUITE:; ||1urH|n:. |r-|:5u|u| and mem
and sexine pottern obscure {Sharma & Gupta, 1979}

1ExinG

Mates : Maba angustifolia Mig. {1852} and M. nigrescens Dalz. (1841) have been considered
campecitic by most of the workers. Bakhuizen {1937] reduced M. angusifolia Mig. te the vﬂriefy of
0, ferrea [Willd.) Bakh. and Kostermens {19770} fransferred this texon ke Diospyros L. at specific level
as D. angustifofio (Miq.} Kosterm. which is illegimate being later homonym of lodd. ex Loud {1838} and
Audib. ex Spach ([1838). As such, Saldanha proposed new combination under Diespyros L as
D. nigrescens {Dalz.) Saldanha based on next available specific name Maba nigrescens Dalz. Perusal of
pratologue of Maba nigrescens Dalz. end type material in Kew herbarium revecled it difficult to
distinguish it from D. neifgerrensis (Wightl Kosterm However, Rakhuizen {1937) has made on attempt
to distinguish D. ferrea (Willd.] Bokh. var. angustifofia {Miq) Bakh. from its allied var. nerlgerrensis
[Wight] Bakh. by comparatively larger leaves in former. Presenl study revecled that the characters used
by Bakhuizen {1937) and other workers to distinguish two taxa do not hold good and the Indian
material identified as D nigrescens (Delz} Saldanha, D. neilgerrensis [Wighr} Kosterm. and
D ongushifolic [Miq.) Kosterm. are the same. As such, | propose to merge oll these taxa under
D. nedgarrensis {Wight! Kostarm. Hiern (1873} and Bokhuizen {1937} have wrongly spelt the specific
apithet as neilgherrensis.

Exsice.: GOA ; North Goa, Colem Range, Anmod Molem, 15" March 1971, K. N, Bohodir & R.

VII"‘!HIII‘IH Read '}A'h ﬂ.nrll 1'-'-"["1") {5 ..d. Gnmmm 1"’1“!‘]'7 O !BS!L M}'SQ!'E, Bﬂ!&hﬂ!!!' An Jml"\nr !g"‘ hﬂe}r

02, G. . 1 Sl umbe

1960, R. $. Raghovan 62685 3 (CAL; Vorchi-Hulicel, 24" March 1964, R 5. Raghavan 97166
[CAL); Western Ghats, Castle Rock, May 1917, [ 4 Sedgwick 2460 © {CAL; South Kanera,
Subremanya, 18" May 1979, B. G. Kulkarni 155010 ¢ (B3I} North Kanara, Ainshi, June 1985, w.
A. Talbot s.n. @ {DD); Shimege, Jog, | 16" Aprl 1950, A. R Brogonza 57 < (DD]: Jog Fall, 28" April
1939, N L Bor 11368 © (DD} 17 May 1939, N. 1. Bor 11334  {PDJ; MHAEASHTRA Ratnagr,
Amberi, 1300 m, 8" Mu}r 1994, Jony Augusiine 13768 ¢ [KFRI); Ramghcﬂ forest, & miles from Chankul,
1 May 1966, B. G. Kufkarni 1000658 & (BSI; Bombuy, Devimani, 29" Aprl 1939, N. L Bor 11301
sterile (DD); TAMIL NADU : Coimbatore, Tadagem hills, 1200 m, 24™ April 1911, C E € Fischer 2481

GOTAR CAL SURYEY QF [N
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Fig.-41. Diospyros nilagirico Bedd.
Male : a. habit, b, inflorescence, c. bract, d. flower-bud, e calyx,
F. cakm within with pistillede, g. corofla, h. stamens, i. pishllode.

= [ O 1 e Ry S
] [FLw)] . |. PTULAT, K. PPl Wil ERIUGy, b LRAMAL 1T, H?’IIUELIU””
n. fruit with calyx, o. fruiting-calyx, p. seed.
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S |MH)Y Ramanathopurami, On woy to Deviar Estete, Sethur hills, 800 m, 10" June 1979, S5 R
Srimivasan 61499 9 [MHE Nilgiri, Bokkapuram R. F.,, 1400 m, 170 april 1971, N. C. Rothakrishnan

37936 ¢ {MH); Madurai, Thandikudi-Kodaikanal, 1500 m, 27" April 1945, K. Ramamurthy 23641 &
(hAH],

43. Diospyros nilagirico Bedd. le. Pl Ind. Qr. 7 27 1. 136, 1871; Clarke in Hook. f. Fl. Brit.
Indic 3 : 566. 1882. D. firsulo L t forma nilagirica [Bedd.] Hiern in Trans, Cambr. Philos. Soc.

12 . 164, 1873,
English name : Ebony.

Varnaculor names - Mal; Karinchora, Kannthuvare, Tom.: Kary.

large frees, upto 25 m high, with rufous tomentose branchlets. Leaves dlternate, 6.5-15 x 2-6 cm,
elliptic, bluntly ocuminate at apex, cunealely narrowed ot base, coriaceous, muture ones glabrous and
shining above, glabrous beneath except rarely on the midrib, youngest ones densely rufous hairy,
margins slightly revelute in dry specimens; midrib globrous and canaliculate above, glabrous or slightly
hairy ond roised beneath;  lateral nerves 8-9 pairs, arcuating towards apex, rather prominent beneath:
pefioles 5-10 mm long, canaliculate above, rounded beneath, rufous pubescent. Male Howers in axillary,
subsessile, many-flowered, congested and densely rufous hairy, bracteate cymes. Bracets ovate- suborbiculate,
obruptly ocute, densely rufous tementose bothsides, 2 subtending each Hlower. Calyx companulate, 4-4
mm long, 4-lobed, divided upte the middle, densely rufous hairy bothsides; lobes ovate, obiuse, margins
reflexed, volvate, Corolla tubular, 6 8 mm long, hairy outside, glabrous within, d-lobed; fobes rounded,
contorted, Stamens 16, united in puoirs, subequul in sach pair, inserted ot the base of corolla-tube;
filaments 1-2 mm long, ofien hairy; anthers 2-3 mm long, glabrous or hairy on the back dlong middle
line, apiculate due to produced connectives. Pistillode small, ovoid, hairy. Female flowers solitary or
geminate, sessile, axillary. Calyx ond corefla s in males but slightly larger. Staminodes 8, alternataly
longer. Ovary globose, hairy, 8-celled, cells 1-ovuled; styles 4, hairy, much reflexed; stigmas diloted.
Fruits depressed globose, 2-3 ¢m in diam., glabrous on mafurity, hairy when young. Fruiting-calyx bowl-
shaped, pubescent outside; lobes with outwardly rollfed margins ond reflexed forming o circular mouth
of the bowl with thickened rim, fruit scated in the cavity of bowl. Seeds 8, oblong-semilunar, 10-12 x
68 mun, smooth, shining, light brown; albumen equable {fig.-41; Plate 15/4 & 16/1).

Holotype : Indic : Nilgiris, Sispora-ghat, Beddome s. n. {BM)
Fl. & Fr.; Apnl — Febroary.

Ecol.: Found on Nilgiris and Pulney hills in evergreen forests, between 900-2200 m. Occasionally
metwith along the morgins of sholas.

Distrib.. Considered endemic to Indie, confined to Karnatoka, Tomil Nady and Kerela. However,
Hiern {1873) has recorded its occurrence at Singapore (Wallich 4127) ond Molusca (Maingay 970,
973: Gnffith 3637); probubly cultivated outside India (Map-12).

BOTAMICAL SURVEY OF IMDIA
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running from pole to pole, margins uneven with psilate membrane, Maximum width of colpes cbow

1.5 Um. Mesocolpiym 16 tm. Ora la-longote, with psilate membrane. Exine about 2 Um thick. Sexine
os thick as nexine and sexine potern psilate (Sharma & Gupta, 1979).

Ancatomy : The wood is diffuse-porous. Pores scanty, moderate-sized, often subdivided into 3 or 4
ond then in radial or oblique strings. Growth rings indistingt. Vessels very small, evenly distributed but
with a tendency to be dligned radiclly, mostly in short or long radial multiples of 2-5; vessel lines
distinet. Parenchyma diffuse to diffuse-in-aggregates somelimes as closely spaced thin lines or forming o
nehwork with rays. Rays distinet, fine, closely spoced ond uniformly distributed. The transverse bars
prominent, combined info norrow concenfric wavy lines. The heoriwood ond sopwood are indistingt,
straight-grained and fine-textured. fhe timber is susceptible ko dry woed borer (Gamble, 1881, Wright,
1904; Purkayastha, 1982

Exsicc.: KARNATAKA : Kodagy, Gallibedy, Mercaro taluk, S P Pascol 859 (MIFP); KERALA
Travancore, T. F. Bourdiffon 169 2 {Kk; Panchanpollum, 1300 m, 21% Apdl 1994, Jony Augustine
13567 ¢ [KFRI}; Calicut, Milambur, Karwvaralound, 27% Feb. 1983, £ Mathew 33822 sterile [CALI,;
Palghat, Kudam area, 850 m, 28" April 1979, £ Vojravely 62943 o7 (MH); Palghat R. F., Aug. 1926,
1 5 Gomble 6406 (DD); Silent Valley, Sispara, 2200 m, 8" Morch 1982, C. § Kumar 10174 J
[CALN: Quilon, Pamba Dam ko Kakki Dam, 1000 m, 13" March 1980, K Vivekananthan 66213 ¢

{MH); Kottayam, Above Kakkada R. F., Ranni valley, 13" March 1980, C E Ridsdale 604 & (L)
Peermade, Aprit 1894, T F. Bourdiflon 170 < (DD).

44. Diospyros oocorpa Thw. Enum, Pl Zeyl. 180, 1860: Hiern in Trans, Cambr. Philes, Sec,

12 171, 1873; Clarke in Hook. k. Fl Brit. Indio 3 : 560. 1882; Kostermans, Rev. Handb. Fl. Ceylon
= s T s T | M o apt k4t o TL. . e onml w0 dn 1028
o o T T FC I LA WIPITRAPTILIRILT ”'Hq. A LI, LTrdIT. I, (—b'}'l. o 1 QLS

Vernacular names : Ken.: Kalu-kadumbariya; Tam.: Vellsi-karankali, Vellaikkarungali, Vellaikarunkkali,

Trees, upto 30 m high, with pubescent branchlets becoming soon globrestent, unarmed. Leaves
ahernate, 5-11.5 x 2.5-5 cm, oblong-broadly elliptic, cuneate at base, obtusely acuminate at apex,
glabroys bothsides except the midrib and lateral nerves especially beneath; midrib subcanaliculate above,
raised beneath, thinly pubescent; lateral veins 8-10 pairs, prominent bethsides, arcuating towards apex;
petioles 4-10 mm long, Hat or subcanaliculate above, rounded benecth, pubescent. Male Howers in
3 to 7flowered, oxillary, densely fulvous silky, brocteute cymes. Flower-buds 7-8 mm long, narrowly
ovate, pointed at apex, densely ferruginously pubescent. Brocts 1.5-2 mm long ond about as wide,
concave-rounded, cobtuse, pubescent on dorsal surface, glabrous venirolly, each subtending o flower.
Calyx ca 4 mm long, tubulor, almost truncate of mouth with usually 2 of rarely 4 (Hiern, 1873) small
tacth, densely pubescent outside, glabrous within; lobes broadiy trianguler, valvate. Cerolla tubular,
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7-12 mm long, sericeous outside, glubrous within, tube comstricted below the lobes; lobes usually 3 or

rarely 4 {Hiern, 1873}, ovate, obiuse, reflexed, densely pubescent oulside, une of the lobe is completely

enclosed by the other in bud and rest imbricafing dexfrorsely or sinistrosely or contorfed. Stamens 9-14,
inserted at the base of corolla-tube or epipetalous and hypogynous, free or some in pairs, arranged
in 2-3 rows, outer ones longest and inner ones smallest; filaments 0.5:2 mm long, glabrous; anthers
1-1.5 mm long, ovate, hastate at base, apiculate ot apex with a tuft of hairs at the hp, glabrons or

pmetimas pobescent olang  He es  dehiscing along the longitudingl sl ilsde hain srmnalo
Howers usually solitary, sometimes 1 to 3-together, axillary; pedicels 4-3 mm long, ferruginously hairy,
thickened upwards, no distinct articulation with the Howers. Bracts 2 or more, imbricating at the bose
of pedicels, 2-2.5 mm long, broadly ovate to suborbicular, concave and glabrous within and densely
hairy outside. Calyx companulate or bell-shaped, 3-4 mm long, densely hairy outside, globrous within,
mouth almost truncate, about as wide as calyx-tube; lobes usually 3 or rarely 4 [Hiern, 1873, indistint,
valvare. Corolla tubular, 2-13 mm long, densely hairy outside, glabrous within; lebes usually 3 or rarely
4 [Hiern, 1873}, 3-4 mm |ong,_ ovate, reflexed, aestivation as in males. Staminodes 3, with co 2 mm
long, glabrous filaments and ¢o 1 mm long, pubescent anthers. Cvary globose-oveid, densely ferruginously
hairy, vsually 6-celled, rarely 8-celled {Hiern, 1873), cells 1-ovuled; style 1 or rarely 2; stigmas 1-3,
Mature Fruits co 3.5 x 2.3 cm, oblang-ovoid, young ones cylindrical, longitudinally grooved, 1-seeded,
clothed with appressed ferruginous hairs when young, becoming glubrescent with age. Young fruiting-
calyx bell-shaped, 4-5 mm long, with abour as wide kuncate mouth, densely ferruginously  hairy
outside, glabrous  within; lobes 3, broad, not conspicucus, tube oppears truncate, lower part of fruir
enclosed within the hbe. Seeds flattened, elliphic, with two longitudinal grooves; colyledons narraw,

ﬂ!bul‘ﬂﬂﬂ amrabla Motura Fruits wara not gyni'nhtn e me and decerinban b
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been barrowed from the literature cited {Fig. 42; Plate 16/2 & 3.
Holotype : Ceylon : Kornegelle, Thwoites 1914 {PDA).
Chr, No.: 2n=30 [Chatterii, 1954},
Fl. & Fr.: February - December,

Ecel: In dry evergreen forests in semi-arid zones, upto 1000 m. The gemination of seeds is
epigeal and cotyledons gob detached early.

Distrib.; Confined Ko southern parts of India, chielly to Maoharashira, Goa, Karnataka, Kerala, Tamil
Nady and Andoman & Nicobar Islands. It extends further southwards to Sri Lanka — its native home
{Map-12).

Poflen : Groins 3-zonocolporate; endocolpium lo-longate, 3 x 1 Um. Exine surbace psilate. Size

30-34 x 22-26 pm (MNair & Kethari, 1%835).

Anatomy - There are three traces in eoch cotyledon and sylem splits into 8-13 strands. Each
epicotyledonary leaf possesses one trace, continued below cotyledonary nede {Wright, 1904} The
heartwood in young trees is small, black or brown and sopwood is of o faint red tinge. However, the
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e brac, d. lewer-bud with broct, e Dower,

f. corofle within with stomens, g-h, stomens, i pistillods.

ik. habit, | Fower, m. stominoda,

Fig.-dd. Diospyros oocorpa Thw.

r o, hobib, b, inflorescence

Malz

B gynoecium, o. young Fruit with calys.

Female :
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large trees possess coloured heartwood of comsiderable size, iregular in cutline and presents a beautiful

wlternations of bluck and brown layers. The sapwocd of lorge Irees possesses irregular dark lines. The

coloured material oceurs in ol elements of sopwood except the hbres. In the heartwood all elements,
including fibres, are filled with brown or black contents. Anctomically the timber is choracterized by

abundance of closely set fibres, the large trachenl elements and low percentoge of medullory ray cells.

crtemien (Afc Sl 1AL
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The length of vessals of twigs is about 0.23 mm, with radiol diameter ca $.027 mm and tangential
diometer co 0.025 mm. The sopwood, however, bears .42 mm long vessels. The tangential and radial
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sapwood veries from 0.06 to 0.13 mm, with 0.013 mm redial diameter. The rodial diemeter of wood
fibres in sopwood is obout 0.010 mm and in heartwood ca 0.009 mm. The diometer of vertical
medullary ray celis is 0.015 mm radially and 0.014 mm tangentially, with 0.05 mm vertical length. The
radiol diameter of horizontal components is 0.04 mm and tangentiol is co 0.012 mm, with $.018 mm
vartical length {Wright, 1204).

Uses : The fimber of young trees is often used for furniture and cabinet work and considered equal
to Calomander for ornamental purposes. Andamaon Marble wood is commnn|'-.r nroducerf hy D kurzit

Hiern, but Parkinsan {1923 refers it to D oocarpo Thiw.

Exsice.. GOA : Valpei, Kodar, 12" March 1971, K. N, Bahadur & R C. Gaur 1439 sterile (DD);
KARMATAKA : Merth Konara, 25" Feb. 1892, W. A Tolbot 2724 & (BSI); June 1910, W, A Talbot
1232 ¢ (DD}; Kanoro-West division, Aug. 1741, A Krishnoswamy Acc, No. 135535 2 (DD}, Souih
Kanara, Sitanadi, ¢" March 1963, R K Aroro 2975 2 {CALL Kodagu, Coorg, Watekolle R. F.,
Makylta-Virgipet rood, 21% Feb. 1984, E. Vajravelu 77818 ' 77819 ¢ (MH); Dharwar, Devimani,
Moy 1939, N L Bor 11588 © (DD); 21* April 1950, K. M. Vaid 96 © (DD); KERAIA : Travancore,
Mercheston, 15" May 1896, T. F. Bourdiflon 884 Q (DD); MAHARASHTRA : Ratnagiri, Girbyachi Roi,
Near Maradave, 17" Feb. 1970, B. G. Kulkarni 120138 7 (BSI); TAMIL NADU : Tirunelveli, Kannikatt,
750 m, 21" Feb. 1913, D. Hoopper & M. $ Romaswamr 39430 sterile [CAL),

1P | 4 111 . 1M T T oa e L ' - e 1
A ] UL gL, 1040, THern in [rans, wambr.

45, Diospyros ovalifofio Wight, lc. Fl. ind. Or.
Philos. Sec, 12 : 237. 1873; Clarke in Hook. . Fl. Brit. India 3 : 557. 1882; Kostermans, Rev. Handb.
Fl. Ceylon 3 ; 15 1981, non Maba ovolifelio (Thw.) Hiem 1873,

.
|

= 1- 1 o ' [
English name : Bastard Ebory.
Varaculor nomes @ Tam.: Yedikkanru, Vedukunori; Tef: Kukkatumiki,

Dicecious trees, upte 15 m high, glabrous except with lfew scattered hairs on very young
branchlets, petiole and inflorescence. Bark lenticelled, with black ridges and brown fissures striped
longitudinally in old trees. Leaves alternate, 4-12.5 x 2.2-6.5 ¢m, chovate, oblong, chovate-oblong or
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Fig.-43. Diespyros ovolifolia Wight
Male : a. habit, b, brad, ¢ flower-bud, d. flower with beacts, a. l:r:l|}rx,
f. calyx within with pistiliode {tep view], g-i. stamens,

Female : |, habit, k. fruit with calys, [ Fruiting-calyx, m. seed.
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elliptic, obtuse or rounded at apex, subcuneste or subrounded ot base, thinly coriaceous, glabrous;
midrib glubmus and conaliculote obove, roised and glubmus or with few scatterad hairs beneoth,

reddish; lateral nerves -9 pairs, rather bold than intermediate reticulation, arcyate towards apex;
petioles 4-10 mm long, globrous or thinly hairy. Male flowers yellow, in bracteate, sessile cymose clusters

of 3-7 Howers on WI:I-DCI}F bwigs in the axils of leaves or fallen leaves. Flower-buds owate. Bracts

pilose hmhs:des divided about hulﬁmy down; lmbes 4-5, orbieular or deltoid, 'rhu:lc imbricate. Coralla
urceolate, 5-8 mm long, divided halbway down, glabrous bothsides except alang the middle line of [ohes;
lobes 4-5, oblong-suborbicular, obtuse, spreading or recurved, hairy clong the middle line outside,
contorted. Stamens 15 113-15-20, Hiern, 1873), subequal, inserted ot the bose of corolla-tube, paired
of not, g|mbrﬂus; filaments upta 1 mm ||:mg, much shorter than anthers; anthers 2-2.5 mm |ong, g|ﬂbmus,
obtuse or norrowed ot upex like a beak, not apiculate due o produced connectives, almost Aat in bud.

I N T . T T 7 RN B T T I )
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axils or on hare twigs. Bracts 2-3, deciduous. Calyx ond corella as in male fowers byt little larger.
Staminodes usually 4 or rarely 1-7 or absent (Hiern, 1873; Clarke, 1882). Ovary conical, densely hairy
or pubescent, usually 4-celled or rorely &-celled {Hiern, 1873}, cells 1-owled; stigmas 2-4, reniform.
Fruits globose, 1-2 em in diam., subsessile, 1 fo 3-tagether, borne on old bronches with fallen leaves,
opiculote at apex with style remains, pubescent when young and becoming glabrate on maturity exrept
in lower part, 1-seeded. Fruiting-calyx densely hairy bothsides, enlarged, 10-13 mm in diam., tube
almost flattened and disciform, frvit seatsd on the disc; lobas thick but not dilated, strongly reflexed,
margins rolled outwards. Seeds ca ¢ x 5-7 mm, vsvally somewhat globose or wedge-shaped, smooth,
brown, shining; cotyledons ovate, rounded ot the base and opex; olbumen equable; testa prominently
veined {Fig.-43; Plate 16/4 & 17/1),
Hofgfype ©lndia ; Tamil N(_ldu’. Ceaimbatore, nghf 1720 K}

Fi. & Fr.: Throughout the year.

Feal- In dry and moist deciduous forests, upts 1600 m. The seeds take much longer period (uple

? months) in germination due to hard tests and horny endasperm. In this spemesj the testa do nat split
bl and b earcdadens do not bin ' ;

A ke e o
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an Fir ﬁpE—ninH The
seadlings ure glabrous, Further, the flowering starts quite late in this species ofter the tree has attained

considerable dimension.

Mrsirib.: The gper_ies finds diskribution in southern prts of India,_ Especial[y in Andbra P,—gdg;hﬂ

Karnateka, Keraln and Tamil Nodu, somelimes in Assam ond Madhya Pradesh. It extends Further
southwards to Sri Lanke and eastwards to Maleysian lslands {Map-12].

Anatomy : Vascular traces two in each cotyledon which do not split to any great extent at the nede
and give a d-cornered appearance to the vascular cylinder in hypacohyl, Emcutﬂedonnrv troces arg

solitary in each leaf. In the apex of the primary root there are only eight s’rrqnds, deveiﬂped by splitting
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Dhstrib. Sketch Mop - 12
® Dicspyras nilagivica Bedd,;
4 [rospyros aecapo Thw.; B Diospyres ovalifolia Wight
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of four cotyledonary strands ar may consist of two epicotyledonary and six cotyledonary strands
{Wrght, 1904].

Timber of young tress has small brown heartwood and pale pinkish sapwood. However, mature
Hember has black hecartwood with allornating black and brown layers and sapwood with black lines. The
wood has high percent of tracheal elements and small quantity of gum-resin (Whight, 1904},

The size of vessels in twigs is about 0.20 mm, with 0.024 mm redial and 0.024 mm tangenticl

diameter, The sapwood, however, bears vessels of 0.40 mm length, with 0.05 mm radial and tangential
diameter. Tha length of wood parenchyma cells in sapwood varies from 0.0%9 1o 0.13 mm, with 0.011
Frilas] ﬂf’l IHI l|-l i ey iy TLﬂ llﬂl'l J'I' i'llﬂl’“ﬂlﬂr ﬂ[ J'I'If\i‘l ‘ILrﬂ l'l. I.'f'll"l\.l.iﬂﬁl“l :-r n nlﬁln M4 lha] ﬂﬁ.f] 1 LI\-!!-'-;;AHJ-I
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0.0075 mm. The rodial dicmeter of verhical medu||ury rory cells is 0018 mm and h:lngennql co 0014
mm, with vertical length ¢a 0.0 mm. In herizonial components the radial diometer is 0.07 mm ond
tangential ¢a Q.02 mm, with 0.09 mm vertical length {Wright, 1904},
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They are also vsed as fish poison [Noyar et of., 1989 T|mber is used for furniture and building

consiruchon.

Exsiec.: ASSAM : Sibsagar, Barpather, 81 m, 23° April 1914, U N Kanjifal 3880 sterile [CAL);
KERALA : Travancore, Ariankaveo, T. . Bourciffon 6889 Q {DD); MADHYA PRADESH : Bhupdeupur
forest area, 1% Feb. 19868, Peerzoda Acc. No. 2028020 (IWG]; TAMIL NADU - Tiruvallur, Madras, Top
s|ip, Cet, 1838, 0. £ 0. 310 9 {DD); Nov. 1937, N. L. Bor 7945 ¢ {DDy; Ni|gir'r, Ronning-town forest,
500 m, 25% June 1974, E Vajravelu 44947 sterile [RHMD); Coimbatore, Kurudimaloi, Nerth slope,
1000 m, &" July 1971, M. V. Viswanathan 1001 @ (MH); 700 m, 5% April 1960, B. V. Shetty 10217
o' {MH); Tirunelveli, Kottabomman, Kollimalai Estate, Sivagiri hills, 1000 m, 22" April 1989 $ R

Srinivasan 89541 B& (MH); Melnilidanallur, 1600 m, &" Moy 1994, Joriy Augustine 13738 & (KFRI).

46. Diospyros paniculato Daolz. in Hook, Kew J. Bot. 4 : 109. 1852, non King & Gamble 1505;
Hiern in Trans. Cambr. Philos. Soc. 12 : 190. 1873; Clarke in Hook. | Fl. Brit. India 3 : 570. 1882
Jayaramon in Bull. Bot. Surv. India 34 (1-4] : 220. 1992,

English name : Ebony.

Vernacular nomes : Kon.: Kuni-koomar; Moal: Kari, Korivella, llakate, Karumaram, Kakka-
Karimarom, Ponicha, Karimaran, Sons.: Thinduka; Tam - Karinthovarai, Karunduvarai; Tel: Vasa,
Vadaja.

Trees, 1015 m high, with finely pubescent and nigro-pilese young branches becoming glabrate
with age; branches somewhat angular or ribbed. Leaves alternate, 6-19 {-27) x 3-8 cm, broadly ohlong
or lonceclate or sometimes obovatereblong, rounded or nanowed ot the base, acute, obtuse, rounded or
ocurninate at apex, subcoriaceous, glabrous, shining; midrib flat ko canaliculate and glabrous above,
prominently raised and glabrous or linely pubescent beneath; lateral nerves 6-10 pairs, prominent
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Fig.-44. Diospyros panicul'n:la Dalz.
Male : a. habit, b. broct, ¢. flower-bud, d. flower, e. calyx within with pistiliode,
f. colyx-lobe, g-h. stamens.
Female : i. habit, j. gynoecium, k. stigma, L fruit with calyx.
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bensath, highly reticulated betwsen the nerves; pefioles 4-10 mm long, pubescent and nigro-pilose, flat
or canclicvlate above, rounded beneath. Male flowers in lax, few-flowered, pubescent, brocteate,

long-peduncled, paniculate cymes borne in the axils of fallen leaves; peduncles 1-5 ecm long, pubescent
ond nigro-pilese; pedicels 5-15 mm long, pubescent ond nigro-pilose. Bracts sessile, ovate-suborbicular,
obtuse, foliaceous, 7-15 x 4-12 mm, membranous, glabrous or with few scatterad shif hairs on dorsal

surfrica gnd an !hg mgrg:ngr ,rn‘rirl_ll_ghziu W nprl r‘]_P(‘JE"II)nIJ". Cedvx omanly rnr‘_nni:rnl_]!g!'g' UP!‘Q 10« 13
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long; lobes broadly ovate-suborbiculor, 5-10 x 57 mm, foliuceous, obiuse ar apex, subcordate at base,
midrb roised on dorsel surface and grooved ventrally especially in basal region, reficulotely veined,
margins widely reflexed, imbricote in bud. Corclla 10-15 mm long, twbular, somewhat pentagonal,
velvaty outside, glabrous within; hube narrowed of the junction with lobes; lobes 5, broadly oblong,
spreading or reflexed, thinly pubescent within in upper half, velvely outside, contorted. Stamens 15 or
20, inserted ot the base of corolla-tube or hypogynous and seoted on the torus, paired, inner ones rather

Shﬂﬁ' \F”amnn}c T1-F wen ann nlnlﬁrﬁllr_ ﬂhl’l‘tnl‘: hh q mim |n|"u‘1 rJ::hnf-I-lu nﬁl.ﬂ | R raf Anewr dus
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produced curmeclives, glabrous, Pistillode rapresanted b}' a wh of hairs, inconspicuous, Female floweers
axillary, sofitary or in 2 to 5-flowered cymes; peduncles/pedicels ca 2 ¢m long in flower, enlorging upto
4 em in fruit, ribbed, pubescent and nigro-piloss. Bracts sessila, ovate-suborbicular, 1-1.5 x 8.7-1.3 em,
paired, glabrous, deciduous, inserted ot about middle of the peduncle/pedicel. Calyx thinly pubescent
bothsides, otherwizse as in males byt lifte forger. Corolla as in males; lobes 5, contorted. Stamincdes
absent. Ovary ovoid, dothed with fuliginous and ferruginous hairs and glands, 4-celled, cells 1-ovuled:
styles 2, shart, stout and hairy; stigmas 4, ligulate, hairy on inner foce. Fruits 2-4 x 3 4::n1J ovoid | hirsute
L
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much enlorged, plicate, umblicare below, enclesing half or more than half |uwer pur'r of the froit, tube
fettened and reflexed, os such the lobes are also pushed downwards, then lobes bend upwords about
in the middle and become erect enclosing the fruit, the lower part of the lobes become haskate forming
5 distinet processes and distinct avricled base in the middle of each lobe; lobes 5, folicceous, almast
suborbicular, imbricated of base, almost glabrous, distinctly veined. Albumen equable (Fig.-44; Plate
17/2 & 3.

Iy
HORN FOUNY,

Holotype : Indic : Maharashtra, Syhadree Mts. Chorla Ghat, 600-900 m, Oofrell 5. n. iK).
Fl. & Fr.. April — September.

Ecol: Rare, found in broad-leaved wet forests on the hills and in valleys, upto 1200 m. The plants
Moy he mranoo el Hyeanah casde ond wErahot e mei'l'lr_‘ir‘li {Projionah at of ")ﬂl"ln'l'l The impﬂﬁﬂ

y be propagated through seeds and veq dr [Frojopah e of, 2003)
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pests are borver Platypus fatifinis, P uncinatus and Xyleborus testaceus, which cre reported on this
species.

Distrib.: Cunsidered endemic to India, conkined o Chhattisgarh, Moharashtra, Geoa, Kurnamkn,
it 1-1.1-1-: nih:l-nr‘nrl o Waxt nﬁngu! Uavoroensn 'IGG:_‘.*} im— bﬁ
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[1905) reported this toxon from Maloyan peninsula  {Perck). If identity of specimens from Perak is
correct, it is @ case of disjunct distribution {Map-13].

Anatomy : The wood is diffuse-porous. Fores very sconty, moderote-sized or large, faintly obliquely
echeloned. Growth rings indistinet. Vessels very small, evenly distributed but with a tendency o be
aligned radially, mostly in short or long rodial multiples of 2-5; vessel lines distinct. Parenchyma diffuse
to diffuse-in-oggregutes somehimes as dosely spaced thin lines or forming o network with rays. Rays
distinct, fine, closely spaced and uniformly distributed. The heartwoed and sapwood are indistinet,
straight-grained, fine-textured. The timbar is susceptible ko dry woed borer {Gamble, 1881; Wright,

10004 Dok e al
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Uses : The powdered bark is useful in rheumatism and ulcers. The decoction of the fruits is given
in gonorrhoea, biliousness and in cases of blood poisoning. The Fruits are dried, powdered and applied

to heal burns. The leaves are used as fish poison. Wood is white, with iron-grey heartwood, straaked
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Exsicc.: CHHATTISGARH : Baskyr, Kenpagaon, 550 m, 21¥ Jan. 1972, C R Das 15090 © (BSA];
GOA : Vergni hill top, 7" May 1974, Peerzada 94949 Q@ {(IWG); KARNATAKA, Morth Kanora, 23"
Jon. 1893, W. A, Tolbot 2865 O (BSl); KERALA ; Trivandrum, Agusthyomalai, 1060-1200 w, 1* Apil
1989, N. Mohanon 5506 & [TBGT); Bomaccord, 700-750 m, |7% May 1988, N. Mohanan 987/ ¢
{TBGT); Koruttiode, 200 m, 4™ Aug. 1993, Jony Avgustine 12221 2 (KFRI%; Qilon, Ariankavu Reserve,

Tenmaloi side, Opp. to Tenmolai Rly. Stotion, 6" Feb. 1941, Without Coffector 63391 J' (BSI); Way
to Kolior Estate, 1200 m, &% Sept. 1977, N . Nair 50924 D (MH); Pathonamthitta, Saharimeala-
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Stand, 24" April 1984, E. Va;mve.l’u 80579 © {MH); Palghat, Kaikatty to Pothundy, 725 m, 28" Feb.

1975, £ Vojravely 45791 O (MH); Chenal-Nair, 25" Feb. 1928, £, V. P. Pillai Acc. No. 45432 {DD);
Canncrore, Nedumpoyil, 550 m, 27" Feb. 1979, V. §. Ramachandran 6196& & {MH); Travancore, Hill
slopes, 900 m, T F. Bowdiflon 156 sterile (DD); MAHARASHTRA : Kodkani, Moy 1939, N. L. Bor
11226 C (DD},

47. Diospyros peregring (Gaern.) Gurke in Engl. & Pranil, Nat. Pflanzenfam. 4 (1) : 164, 1. 87
1891, Embryopteris peregrina Gaertn. Fruct. Sem. Pt 1 : 145. k. 29, 1788, Garcinio mafabarica Desr.
in Lom. Encycl. Math. Bot. 3 [2) : 701 1792, Fmbmwopteris plutinifera Roxh. Pl Cor 1 - 49 1 70
1795, Diospyros embryopteris Pers. Syn. Pl 2 1 424, 1807, pre parfe, non Spreng. 1825, nec Boj.
1837, nec Fermand.-Viller 1880, A. DC. in DC. Prede., 8 . 235. 1844; Hiern in Trans. Cambr. Philos.
Soc. 12 : 257. 1873; Clorke in Hook. . Fl. Brit. India 3 ; 556. 1882, D. glutinifera (Roxb.)] Ham,
in Trans. linn. Soc. 15 (4] : 109. 1825. D. ghutinigers Weinmann in Regensb. . 8 : 54, 1825,
D. glutinose Koenig ex Roxb, Fl. Ing. 2 : 533. 1832, D. malabarica {Desr.) Kostel. Allg. Med. - Pharm.
FI. 3. 109 1834: Bakh. in Bull. Jard. Bot. Buitz. Ser. 3. 15 [3} : 325 1938; Kostermans, Rev. Handb.
FI. Ceylon 3 : 27. 1981, 0. biffore Blanco, Fl. Filip. 303. 1837, Embryopteris gelatinifero G. Don, Gen.
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Syst. Gard. Bot. 4 : 41 1837, Dicspyras citrifofia Wall. ex A. DC. in DC. Prodr. 8 ; 235, 1844,

— r ] s | I N T P T W o | LT B ol o T N R ~ t [ T -1 [
LA, mEfﬂﬂDX}ffDﬂ massk. Lafr, Fl, Ao Dol Gorog. £ 0 1JdY. 1044, non koxp,. 1 5%a, nec blyme 1823,

Embryopteris globuloria Rexb, ex Mig. Fl. Ind. Bat. 277 1048, 1856, Garcinia malabua Lam. ex Hassk.
Nachtr. Verbess. Hort. Malab. Clavis Nova I, in Regensb. FI. 20 {Neue Reihe) : 74. 1862, Diospyros
globufaria {Roxb. ex Mig.} Koord. & Val. Bijdr. Booms, Java 1 : 43. 1898, D. malobarica [Desr.} Kostel,
forma poffide Bakh. in Bull. Jard. Bet. Buitz. Ser. 3. 15 [3) : 329 1938

English names : Riber Ebony, Indian Persimmon, Wild Mangosteen, Melabar Ebeny, Gaub tree.

YVernoculor nomes : Asm.: Kendu; Beng.. Gab, Makurkendi, Kalatendu; Guj.: Timry, Zesberwo,
Hindi: Gale, Gandphanas, Gab, Banda, Tendu, Tirkakaya, Fendu, Kalatendu, Makadrendu, makartendy,
mokurkendi, Kusi; Ken.: Antina, Bonda-kakutupare, Kusure, Higebanda, Holletupra, Kusharta, Hige,
Bandadamia, Bantha, Kakedhupada, Holletupra, Tumakimara, Higebuntha, Huli, Tumri, Gavandu, Tapasi,
Hagna, Tupure; Maf; Panachi, Vananc, Temburni, Timbwini, Penichi, Panicha, Panachimaram, Yananji;
Mar- Gab. Kusi Tendu, Tamburni, Timburi, Temburni, Timbwvini, Timbru, Timar, Zesberwo: Or-
Gusvakendu, Garatiril, Kol, Titia, Dysarakhends, Dhuscro-kendu, Mekar-kendu, Meckara, Kari-kendu,
Pakhivari-kendu;, Sans.. Anilsara, Dantasatha, Tinduko, Thinduka, Tinduki, Kalaskandha, Shitisarke;
fom.: Kavikartai, Katratti, Karuntholi, Panichika, Paniccai, Panicika, Tumbilik-kay, Tuvarai, Tumika,
Tumbika, Panichchai; Tef.: Elosu, Eituramika, Gabw, Tumii, Nita-tumma, Tumikicheity, Tumika, Nititumiki,
Tinduki, Tumikio, Nititunika, Mutiatumiki; Urdy: Tindu.

twedivm-sized, dicecious or polygamous, evergreen trees, upta 10 m high, with scaly, Blockish rust-
eoloured bark; branches glabrous, longitudinally stricted or wrinkled; vegetative buds pubescent. Leaves
alernate, 7-30 x 1.8-10 em, linear-oblong to broadly ohlong, apex ocute to subocuminate or obtuse,
rounded or subcuneate ar base, rather thick, coriacecus, glabrous, margins enkire end fat; midrib
candliculate ahove, raised beneath; lateral veins severol pairs, arcuate towards apex, reficulate venation

prominent; petioles 5:20 mm long, globrous, canaliculate above, rounded beneath, Stipules solitary,
sheath-like, bursting with the expansion of leaves, caducous. Male Howers white, in 3 to 7-flowered,
bracteate, axillary, peduncled, thinly puberulous cymes; main peduncle upto 2 ¢m long. Bracts acuminate,
small, deciduous. Calyx 4-6 x B-10 mm, broadly cup-shaped, silky pubescent outside, glabrous within;
lobes 4, broadly triangular, divided less than half way down, obtuss, pubescent, valvate. Corolla
urceolate, globrous or with parches of hairs outside particularly on the lobes, glabrous within: lobes 4,
suborbicular, notched at apex, contorted. Stamens usually 40, sometimes 30 or 24 to &4 or more {Hiemn,

1873; Bakhuizen, 1938), inserted at the base of corollo-tuba, united in pairs ot the base of Klaments;

]
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some pairs, hairy on the front and buck winged on lhe morgins, connectives very shortly produced into
apiculate fip. Pistillode absent or rudimentary. Female flowers comparatively lorger than males, axillary,
wsually solitary or rarely in 1 to Sflowered, pedunculate, bracteare cymes {Hiern, 1873); peduncles/
pedicels articulated with the flowers, vpto 1.5 cm long, densely silky pubescent. Flower-buds ovate,
rompletely enclased within the calyx, pubescent. Colyx cup-shoped, 810 x 68 mm in young buds,
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2/
T

Fig.-45. Diospyros peregrina (Gaertn.} Gurke
Male : a. habit, b. Hower-bud, <. flower, d-e. stamens,
Female : £ habit, gh. flower-buds, i steminede, . gynoeciom, k. fruit with calyx,
. fruifing-colyx in young stage.
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gradually enlarges with age, 4-lobed, divided 2/ 3¢ down or nearly lo the base, pubescent bothsides;
lobes broadly ovate, abruptly obtusely ocuminate, imbricate. Corolia urceolore, pubescent outside,

glabrous within; lobes 4, suborbicular, nofched af apex, canforted. Stamincdes vsually 5, alfernaling with
the corolla-lobes, hairy on the connectives on beth faces, rarely upte 12 in number {Hiern, 1873
Bokhuizen, 19381 Ovary glebose, glabrous or with a basal ring of hairs, 8-celled, cells 1-ovuled; styles
4, stout, pilose ot base, s_-.pu_-euding; s’rigmns usuuuv 3-cleh. Fruits globose, of the size of o middla-sized

olabrare with oge, pulpy Frumng cu|}rx 4-6 em in diam., F|u1' d-angular-diseoid, no disknet tube, decply
4-lobed; Iobes ovate-rriangular, foliaceous, spreading |1-:n|zcrnm||)r or become erect from the poind of
Fusion with the tube forming the base auricled or subcordate and clasping the fruit base, sinistrorsely
imbricate. Seads 4-8, reniform or elliptical-wedge-shoped; endosperm  equable; testa nor striated
(Fig.-45; Plate 17/4 & 18/1 & 2).

Holotype : Panitsiika moram Rheede, Hort. Mal. 3 v 41 1682,
Chr. No.: 2n-30 (Pathak ¢t of, 1949; Nanda, 1942; Chatterji, 1964); n=15 (Bir et al, 1980
Fl. & Fr.: February  September.

Feol: Found in the forests in wet ploces and along the rivers and streoms, upto 1800 m;
sometimes culivated. The plants may be propagated through seeds and vegetative methads (Projopati et
of, 2003). The fresh seeds germinate in rainy season. Storage of seeds leads to the loss of viability.
The germination is epigeal and cotyledons are detoched ecrly, never green and photosynihetic. The
seedlings thrive well in dense shade on moist, ordinary loam soil. They are sensifive of drought and frost.
Growih of seedlings is slow in first three years, but ohlerwards it grows of o much faster rate than other
species of Diospyros L. The flowering starts quite late ofter the wee has attained considerable dimension.
The plants have potential for avenve and may be grown clong the roads for this purpese in public
parks.

Defoliator Myllocerus stufifer and borer Stromatium barbatum are the main insect pests associated

with this species. However, Diplodia embryopteridis also alfects fruits and Centhospora diospyri and

leoves, Meyrick [1907) recorded that kaev

Conopororpha isochorda also mines in young lsaves of this species. The leaves of this species are also

[T S S O M
FRIATLMICIS WD TIWYE

infected by the pothogen Discosia poonensis which produces brownish necrotic spots on the leaves
[Naphade, 1970). However, Tandon & lal {1944} found the leaves and fruits of this taxon severely
attacked by pathogen Pestolotio bicolor.

Distrib.: This species finds rather wide distribution in India, chiefly in south, central and eastern

parts, pﬂr‘fltulﬂrly in the States of Punjohk, Uttranchal, Delhi, Uttar Pradesh, Chhattisgarh, Jharkhand,
Meahoros I"\I‘rn {-;-n["l Kﬂr'nlrl_ Ternil Nl'lr'ill .ﬁnr"'lrﬁ Pr H‘“h el M

¢ T =

and Meghalaya, It s
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Malaysia, Sumota, Juva, Timer and Celebes (Map-13),

Pollen: Grams 3-zonocolporate; endocolpivm la-longate, kidney-shaped, 7 » 14 [im. Exine surfece
psilate, Size 35-42 x 29-35 pum {Mair & Kothari, 1985}

Anatomy Each col}rlednn has three vascular traces and ccrr)-'|edon5 get detached soon. The x}r|em
and phloem of the median troce ore abortive and epicotyledenary traces are comtinued through the
hypocotyl info the primary root {Wright, 1904},

The peticle at distal end exhibit a solitary, concentric, concave vasculer strand with deeply incurved
gnds. The secondary phloem of the stem is devoid of fibres, but stone cells are present. Pith
characteristically includes groups of large stone-cells. Vessels follow e vogue radial or oblique pattern in
the wood [Metcalle & Chalk, 19501

vt

The wood is usually diffuse-porous, hord and heavy. Growth rings indistingt. Vessels very small,
evenly distributed but with o tendency to be aligned radially, mostly in short or long radial multiples of
2-5; vessel lines distingt. Parenchymao diffuse to diffuse-in-aggregates sometimes as closely spoced thin
lines or forming a network with reys. Rays distinet, fine, closely spaced ond uniformly distributed. The
heartwood ond sapwood are indisting, straight-grained and finetextured. The heurtwood s sometimes
variegated with black ond brown and is os pretty as Colomonder, but rots soon. The fimber is

susceptible to dry wood borer {Wright, 1904; Purkoyastha, 1982).

Timber is usually white with occasional black strands. Black heartwood is very smoll, even in the
center of very old trees. The vessels of nwigs are 0.31 mm long, having 0.04 mm radiel and tangential
diemeter. The sapwood, however, bears 0.43 mm long vessels, having 0.14 mm and 0.09 mm radial
and tangential diameter. ¥ is inferesting to record that the redial and tangentiol diameter of vessels ars
identical in the twigs. The tracheids are occasionolly found with fibres. The length of woed parenchymag
cells in sopwood varies from 0.09 t0 0.13 mm, with 0.01 mm rodial diamerer. The radial diemeter of
wood fibres in sapwood and heartwood is 0.00% mm. The redial diameter of vertical medullary ray cells
is 0.025 mm and tangentiol 0.012 mm, with vertical length 0.070 mm. The radial diameter of horizontal
components is 0.07 mm und tungentiol 0.009 mm, with vertical length 0.032 mim {Waght, 1904).

Phytochemisiry : The stem contains aliphatic ketol which has been characterized @s nonadecan —
7 - OL - 2 — one [Chavhan & Kumari, 1980; Rostogi & Mehrotra, 1993¢). Unripe hruits, flowers and
bark contain a large quantity of pectin and tannin [Biswas, 1944). Fruits contain about 12.8 per cent
astringent acid closely related to gallo-tannic acid. [3-sitosterol, betulin, oleanclic acid and myricyl
alechol have besn isoloted from the leaves. The bork yields betlinie acd and soponin (Restegi &
Mehroira, 19930). Recently, Gupic & Tiwari {1964} have aolso iscloted myricyl alcohel, hetlin,
B-sitesterol, betulinic acid and oleanclic acid from the bark. Betulinic acid from seads and fruit pulp;
gallic acid, hexacosane, [-sitosterol, betulin, lupeol, B-D-glucoside of B-sitosterol, sallic acid, hexacosandl
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and marsformosanonc-a iriterpene ketone from fruit pulp [Bhaumik er of, 1981, Misra et al, 1971); a

ey IEUEDEIHTHEK.}I'UI'IIH characlerized as luu“P‘ﬁl‘”f‘ iclin-3-0-g-L- l‘ll‘iﬁ‘l‘lﬁﬁp}"l‘ﬁr‘lﬁsmﬂ i from stem {Chayhan

& Kumari, 1978); o new dihydroflavonol glycoside (1} {5, 73, 5 tetrahydroxy-3-methoxy flavonol-4"-
C-tt-L-rhomnopyranoside) from rools have also been isolated during recent years {Chauhan et of, 1679,
Rastogi & Mehrotra, 1993b). Jein & Yadava [1996) have recently isclated a new chremenoflavone from
the fruits. A new glycoside 5, 7, 3 4'-letrahydroxyflavanone-3-O-B-D-glucopyranosyl {1—d)-x-L-

rhﬂmnap;g[nnns de {l) has bean ne;em;.g isolated from the rocts IR{:Sh:!gl & Mehrotro, 1993c). Asolkar

et af (1992) have also reported myricyl aleohel and saponin from the bark and [-sitesterol and

|euc<:-:m1-|-u::v:ynin from the stem.

Uses - The ripe fruits are sweet and somefimes eaten. The high percentage of tannins make them
nstringent, yat, the poorer closses of the sociefy like them very much and collect during Febryary-
Scptember. It is considercd as one of the important famine foods, but is said to produce groat thirst, |
found that it couses burning sensafion in the throat, The tender leaves ore covked as vegetoble in
Madhya Prodesh during famine.

Varier (1994]) has reported leaves as diuretic, carminetive, laxative, ephthalmic and styplic and
useful in strangury, dyspepsia, flatulence, scotoma, nyctalopia, ephthalmia, epistaxis, haemoptysis, burns,
tubarculor glands, scabies and wounds. The juice of unripe fruits is considered as valuable astringent
and useful in haemorrhoge from internal orgons, diarthoea and chronic dysentery, The extract of fruits
is mixed with water and injected in the vogina to cure levcorrhoea, Sometimes the seeds are eaten for
this purpose. The pulp of the fruils is opplied locally by Jatepus tribe in Andhra Pradesh to bruises,
wounds, uleers and sprains. The juice of the unripe fruits also mokes an excellent application on frash
wounds owing te its high tannin contant. The olecholic extroct of the fruits is used as a mouthwash for
aphthae, stomatitis and sore-throat. In Madhya Pradesh, the unripe fruits and their extract is employed
in treating diarrhoea {Jain, 1965). The fruits hove dlso been found very effective in the treatment of
irritating cough. Varier [1994] has reporfed fruits os bitter, acrid, cooling, digestive, carminative and
oleaginous and useful in pharyngodynic and vitiated conditions of pitte and vata, The pharmacological
studies carried out at K. G. Medical College, Lucknow revecled that plant hes oati-stress effect [Med.
Aromat. Plants Abstr. & (2} : 144, 1983). The oil extrocted from the seeds is used with seccess in

diarrhooo ond dysentery {layoweera, 1980]. It is considered laxative and alse used for burni.ﬂ.g and in
painting [Rae, 'I‘?HI. The fresh seeds are also vsed as such in diarrhoea as an astringent, The flowers
and fruits ore aphredisioc and olsaginous; they are also given in hiccup of childran (Agharkar, 1991,
Varier (1994) has reported Fowers useful in leucorthoea, urethrorthoea, splenomegaly, nycialopia,
ancemia and scabies. Flowers and frvits are also used te cure biliousness, leprosy, diseases of the blood,
urine discharge and stones in the urinary tract {Kirtikar & Basu, 1935]. The hark possesses antidysenteric
properties {Chopra ef of, 1958). The bark is made inte o paste and opplied to boils and tumours.
infusion of bark is given lo cure intermittent fevers and as an anfidote in snoke-hite [Nadkarni, 1976).
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against Ranikhet disease virus and hypoglycaemic activity in albine rats [Dhar et of, 1948). Bark is alse
considered good for dysentery {Agharker, 1991), Bark is powdered and boiled in oil and opplied to

aczema in children {Rao, 1914). Varier {1994) has reperted multiple properties of hark viz. ostringent,
acrid, cooling, ant-inflommetory, constipating, depurative and febrifugal; it is found useful in vitiated
conditions of pita, burning sensation, inflammotions, diawhoea, dysentery, leprosy, skin dissases,
proritus, dyspepsia, haemaorrhages, burns, diabstes, fever, spermatorthoea ond vaginal disorders. The
wood is believed to cure biliousness. Recently, the medicinal uses of different parts of this species have
been compiled by Jain & Tarafdor (1970} in delails as for chalea, dysentery, mencirhogia, diartheea,
bleeding gums, fever, atrophy, tumours, sores, fistula, syphilis, corbuncle, dysurin, gravel, dry cough ond
hronchiris, neuralgia, pleurisy, pneumonia, blood and mucus in bowel excretion etc.

tn Benaal the viscid ous of the vouna b contain Lich oercantoge of tanmin s
IF Wi, ““; "fl-;"-“-l MUCoUs O me }rUU”H ||U||-§l_| RN L-'|-|'|||'5-4|||3 |“Hl| HElLElllUHE oF ranni 1, ka
applied to the bottom of the boats and on the fishing nets to make them more durable. For this, the

frmts are beaten ond the juice so exprassed is boiled and mixed with powderad charcoal and applied
once a yeor to the boats. The tannin obtained from the fruits is vsed in dyeing and tanning. Fruit is
also ysed in pyrotechnics. Pulp is used s a glue in book binding since it is a goed insect repellent
(Secoy & Smith, 1983). Plants vield o gead quality of gem Unyaraman, 1996}

The wood is colled Bombay ebony or Ceylon ehony and is wsually used for masts of ships, It is
alse suitable for building comstruction, well construction and boat making. The wood provides good
charcoal,

Nofes @ Besides forma typico, Bakhuizen (1938} has recognized two forma under this species viz.
forma atata [Thw.] Bakh. and formo poffida Bokh. The latter has been merged under proper species in
the present work and former hos been raised to specific level, following the concept of Alsten [1931),

Exsicc.: ANDHRA PRADESH : Visokhopatnam, Madugula to Tacheru, iNear Kunchuraigummo-
gedda, SO0 m, 10" April 1976, G, V. Subbarae 47271 < {MH, CAL; CHHAITISGARH : Bilaspur,
Korba, 18" April 1965, G. Paonigrahi & C. M. Arora 8703 7 {CAL}; Raipur, Deodhara, 127 Qct.
1976, B. M. Vermg 25730 ¢ {BSA); Bostar, Abuthmarh, Bedgeon, 25" May 1983, G. P. Roy 34040
¢ (BSA); Bhairam Babe Temple;‘QS"' Jan. 1977, B G Gupta & Porty 4317 4 (RHMD]; Chitreskut, 520
m, 231 Dec. 1971, C. R Das 14844 2 [BSA); 20M Feb. 1943, G. Panr'gmhi 1187 ¢ IBSA);, DELHI
- Budha Jayanli Park, 18% May 19%3, B. D Naoithani 83561 @ (BSD), GOA - Bercem, 2 Qe 1973,
K. C. Sahni 3735 Q (DD); JHARKHAND : Chota Nagpur, Soranada, Jan. 1881, 1 S Gamble 9099
2 (DD); Dumroon, 17% Oct. 1959, Hira Lol §2006 Q {IWG); KERALA : Calicut, University campus, 107
Feb. 1972, V. V. Sivarajan 1671 ' [CAU); MAHARASHTRA : Pyne, Botanical Survey of India ¢campus,
12" Feb. 1981, John Cherian 68241 & (BSI); Chandrapur, Chonda, Bhamragorh Forest Rest House,
26" April 1964, R 5 Rao 96571 sterile [BSI); MEGHALAYA : Mahendragan], Garo hills, 21% April

1940, P. & Dufio 19218 O [ASSAM); Without locality, &pril 1893, Dr, King's Colfector Acc. No. 260

BOTANICAL SURVEY OF MDA



W LIMGH (2005) 19

{OD}; ORIS3A : Barheipani Water talt in the valley, 21* Feb. 1953, G. Pﬂnfgrﬂhr' 12697 < {ASSAM);
molkangiri, Dondakoranya, Goiparvatham, 210-300 m, 19" May 1959, R. 5. Rao 18439 © (ASSAM];

Bolimella, 180-510 m, 237 Moy 195%, R 5 FRoo 18534 ¥ [ASSAM]; Gajapati, Mohendragiri,
Sohaketn, 14" March 1959, G. Saran & Parfy 58686 © [AWG); Koraput, Ghatven, 13" March 1964,
5. L Kapoor 69255 © (LWG); PUNIAB . Ferozpur, Cantt, area, Municipal Gorden, Oct. 1980, DFO
Forozpur Acc. Wo, 152474 C (DDY; TAMIL NaDU Ni|giri, Ronnington forast, 25" June 1974, E

O {MH); Towards Kutrapath, Moyor river, 450 m, 12% March 1972, G. V. Subburacr 40180 7 {MH};
UFTRANCHAL : Dehradun, Gela Thappar, 450 m, 4% July 1969, C. M. Arora 38873 @ (BSD); B"‘ Feh.
1995, B, F. Uniyal & D. Bosu 90905 9 {BSD); Rispana, 15" May 1965, C. R. Boby 34965 o (BSD);
Reipur Road, Near BSI office, 80O m, 15" June 1957, T. A. Roo 2708 Q (BSD); 700 m, Feb. 1957,
T A Roo 1737 Q. 1737A Q (BSD); Rangers college, April 1937, M. B. Roizoda Acc. No, 74240 ©
(OD); Khaire, 1* Feb. 1907, J H. lace 3081 ¢ {DD}; Botanic Garden, New forest, 28" june 1957, K.

FIFR P | o« . TR d3n o edah TITTAD DRAMERH - laeynr o madis B = lonore hed
M. Dalgpure ACC NO. [ oa922 = Y WIETAR TRARLSTT LWl \JUIIHGIH. rigim, iish UI...IU e

Dankuni, 27" June 1974, B. G. Gupta & Forty 5549 ¢ [RHMD); Lucknow, NBRI, 18" May 1954, G.
5. Bhafm::gar 7831 Ef_J (WG); 1% June 1965 ond 14" June 1965, M. Aslorm & Puttilol 20250 ¢ [I_WGL
2 June 1958, K. M. Bolopure 51695 ¢ (WG] Konpur, 5. K. Bose Acc. No. 15698 Q (LWG); WEST
EENGA! - Bankura, Dhansimla, Thawar-Sonamukhi, 18" Morch 1966, M. N Sanyal 1002 sterile (CAL);
Madia, Burdwan, Around city, 14" June 1945, A. K. Dutt 855  [CAL); Howrah, &ndul, 17% April
1963, 5. 5 R Bennet 76 & ICAL; Indian Botanic Garden, 13" June 2002, V. Si'ngh 10292 @ {BSJON;
South 24 Parganas, Sunderbans, Khulua circle, 10" July 1903, J H. loce 2634 @ (DD,

-L

48. Diospyros pilosanthera Blanco var. helferi [Clarke) Bakh. in Buil. Jard. Bet. Buitz. Ser. 3. 15
{3} - 246 1938. D. hefferi Clarke in Hook. L. FI. Brit. Indio 3 : 58%. 1882,

English name : Camagoon Ebony.

Treas, upte 20 m high; branchlets terete, pubescent or rufous tomentose when young, globrescent
with age, sparsely lenticelled. Leaves alternate, hifarious, elliptic-eblong, 13-12 x 4-8.5 ¢m, rounded or
obtusaly cunecte at base, shortly decurrent info the petioles, rounded or shortly obtusely subocuminate
ot apex, some leaves much shorter, ca 4 x 3.5 om, obovate with emarginate or rounded apex or ovate
with ohiuse apex, very young ones rufous-tomentose especially beneath, gradually glabrescent with age
except midrib, coriaceous or chartaceous, margins recurved; midrib canaliculate ond pubescent chove,
raised and pubescent beneath lateral veins 7-15 pairs, subhorizontal, reficulation considerably prominent

| I | . P nemte  renahiculaoke ﬂl"‘il"\\f’ﬂ rnunr'lnrl hnnnnflw nul‘\n:ran’r ar nlnhrnur. u.n+|-| amna untn
[¥l=ligpting=1 |...|t:||uu.‘.a semmirarels, conguQuiale ODove, rouncen Denodm [ L PSS s P b

12 mm long. Male flowers in dense, axillary, bracteate, rufous-tomentose cymes on young branches;
peduncles upto 5 mm long; pedicels upte 2 mm long, articulated with the flowers. Bracts 2-5 x 1.5-2.5
mm, ovate-oblong, boat-shaped, concave on ventral side, acuminate at apex, tomentase outside, glabrous
within, Calyx campanulate, villous bothsides; tube 2-3 mm long, glabrous within ot the base only; lobes
5 {rarely & — Bokhuizen, 1938}, 3-4 mm fong, olways longer than tube, divided below the middle,
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Fig.-44. Diaspyros pifosonthera Blonco var. helfers (Clarke) Bokh.
Male : a. habit, b. broct, ¢, flower-bud, d. calyx, e. calyx within, | stamens.
Female : g. hobit, h. calyx, i. gynoecium, |. bruit with calyx,

k. fruiting-calyx {dorsal view), I fruiting-calyx [ventrod view], m. sead,
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obleng, obtuse or rounded at apex, erecto-patent, margins somewhat undulating and recurved, valvate,
with distinct sinys between the lobes, rather thinly tomentose within. Corolle tubwlar, densely

rufous-tomentose outside; tube globrous within, consiricted af the apex below the lobes; lobes 5 irarely
6  Bakhuizen, 1938], elliptic, globrous within except ot the apex, contorted. Stamens 15-18 {sometimes
12:15 or 8-10 — Bakhvizen, 1938), inserted on the torus in one row, paired, connate ot base; filaments
1-1.5 mm long, globrous; aonthers subegual or seme unequal, 1.5-3 mm long, linear-lonceolate,

hirsute. Femolo flowers sessile or subsessite, awllory, usually selitory or sometimos in fascicles of 1 1o 3-
flowers; pedicels 2-d4 mm long, fomentese, articulated with the flowers. Colyx campunulate, tomentose
bothsides; tube 2-3 mm long, glabrous within at the base only; lobes 5, ovate-oblong, divided below
the middle, rounded and/or apiculate at apex, erecto-patent, margins strongly undulating and reflexed,
appearing almost curled, valvate, with distingt sinus between the lobes. Corolla salver-shaped, with long
tube and wide mouth, tomentose outside, glﬂbmus within: lobes 5, contorted. Stominodes 4-6. Owary
ovoid-globose, densaly tomentoss, § to 10-celled, cells 1-ovdled; styles 4-5, shorf, united at base,
tomentase; stigmas glabrous. Fruits ovoid or subglobose, rufous tomentose when young, becoming
globrate with oge except ot apex and base, 2-2.5 cm in diemeter. Fruiting-calyx distinetly accrescent,
foliciceous but smaller than fruits, plicate, auriculated at base, clasping the base of kuit, with a ceniral
ring of dense hairs on veniral side; lobes erecio-patent in early sioge, spreading horizentally in Fully
mature fruits, 1-2.5 x 1-2 om, with a line of dense hairs in the middle on ventrel side, tomentose on
dorsal side, margins undulating ond reflexed. Seeds oblong, 12-13 x 5-6 mm, sub-flatened on lolers!
foces, brownish-black; albumen equable (Fig.-46; Plate 18/3 & 4).

Holohme : Tenasserim, Heffer 3432 (K.

PLALATY . 12

Fl. & Fr. March — September.

Ecol - Rare, found in wet evergreen foresks of Andemans.

Distrib.: In India, this species is restricted to Andaman and Nicobar Islands. Eastwards it extends
to Myanmar {native home), Singopore, Thailand {Siam), Cembedia, Laos, Vietnam and Melay peninsula
(Map-13),

Anatommy : Sapwood is pink or reddish ond heartwood black with brownish or reddish streaks.

Notes : This spacies is highly polymorphic and resembles closely to D. polyalihicides Korth ex
Hiern. Bakhuizen {1928}, though recognized three varieties under this species, but was not sure since

they are not clearly definable. Since | don't have enough meterial from other countries, it is difficult
lo verify the observations of Bakhwizen {1938] in He present study.

Exsice.: MALAY PENINSULA. WE'EE[E}", |J:£"‘h"ltll'l|l March 1892, Curtis 2594 9 [CAL); F‘Erlisrll Kﬂ&igﬂj
March 1910, Without Collector Acc. Na. 282761 @ {CALL; Kedah, Jounkawi, Jan. 1897, Hooker 327

' Ace. No, 282745 [CAL); Polo Lavkani, June 1890, lobentis 2594 ¢, Acc. No. 282768 [CALL No
specimen from India was available and the species has been included on the authority of Clarke {1882).

BOTAMICAL SURVEY OF INMA
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Fig.-47. Diospyras pilosiuscula G, Don var. pilosivsculo

Femafe : a. habit, b, feuit with colyx, c-d. huiting-calyx, e-f seeds,

BOTAMICAL BURVEY OF [ND0L
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4%, Diospyras pifosivsculns G. Don, Gen. Hist, Dichl. Pl 4 . 39 1837, Guanisunthus pilosulus
&, DC. in DC. Pradr. & @ 220, 1844. D. pilosule (A DZ) Woll. ex Hiern in Trons. Cambr. Fhilos. Soc.

T2 - 188 1873, ron D. pifosella H. Lecomie T928; Clarke in Hook. T Fi. Brit. Indic 3 . 554, 1882,
ar. pilosiuscula
English neme ; Ebony.
Vernacular name : Nog.: lang-pai-Ching, Gjut.

Small trees or large shrubs, with smooth blackish bark which is reddish-brown inside and tarete,
fulvo-pubescent young branches. Leaves alternate, hifarious, 8-17.5 x 1.5-4.5 cm, oblong or lanceclate,
abruptly or long acuminate ot apex, rounded or cuneate ot base, thinly coriaceous, glabrous except the
midrib bereath; midrib roised and appressed hairy benesth, canoliculate and thinly pubescent 1o
glabrous abeve: lateral nerves ca 8 pairs or more, oblique towards apex, prominent beneath: petioles
5-7 mm long, terete, pube:cen’r Male flowers in 3 to 4-flowered, lax, piiase subracemose cymes borng

N R
]

o - sls 710 mm lo 5 mm lona ovate. ha ide ciligta decie,
II?‘U H‘EIIUU I

,.-.I. S0 by om e b ’H - A
P:u DDLU LI v H el Aoy LE o FRIEFIN IUII'HJ- bl ' E_I' IIUI J‘ I...MJl.}II.IU|l hlllult: U:LIUUUUH

5
Calyx cempanulate, pubescent outside, glabrous within; lobes 4, lonceclate, ciliate, acute, valvate.
Corolla tubular, with 6-8 mm lang tube, pilose outside, globrous within; lobes 4, lanceclate, longer than
tube, ocuke, contarted, Stamens 12, glabrous, unequal, inserted on the forus; filaments often geniculate.
Fernale flowers solitary, axillary, borne en young shoots, ebracteate; pedicels pubescent, terste, articulated
at the apex with flowers. Colyx campanulate, pubescent outside, glabrous within, lobes 4, lanceolate,
-8 mm ||:;p|-|,gJ acute, gprac:dlng, nt:ﬂl:t:l!‘e-J valvate. Coralla PLI|'.!U||::|r, littla |urger than mn!es, ﬂlk}r .::u|,1|:5ir;‘.l|5J
glubmus within, deePI.;.r A-lobed; lobes lanceclote, contorted. Stominodes absent, Qvary globose, densely
hairy, 4-celled, cells 1-ovuled; siyle T, short, covered by the hairs of ovary; siigmos 2, globrous. Fruils
1.5-2 ¢m in diam., globose, densely rufous hairy when young, becoming glabrescent with age;
huiring-pediceh 4-10 mm long, pubescent. Fruiﬁng-calyx deepl}r lobed, without conspicious  lube at
base, fruit seated on @ very smell disc of flat tube; lobes Hatened, lancedlate, enlarged, pilose outside,
glabrous within, long ciliate, rigid, reflexed, nob touching the huit, without diloted margins, net veined.

Albumen equable [Fig.-47; Plate 12/1}.

Fl. & Fr.: Janvary — June or further |ote,

— ] - 1 - ' [P I Y ke | N [ WaTa¥al
ool Found in mmopieudt P i [ Jaintia r]lll.h UFITD T T

Distrib.: This speeies hinds distribution in eastern India from W. Bengal to Assam, Manipur,
Meghalaya, Nagalond ond Andaman and Nicober Islends. It also extends to Myonmar {native home!
hl‘m:rug'rl Bangludesh {Map-13].

Anatomy : The wood is diffuse-parous. Pores very small, scanty, often in short radiol lines between
the tlosely packed medullary rays. Growth rings indistinct, Vesssls very small, evenly distributed but with
o tendency ko be c|igned radially, mostly in short or long radial mulr'tples of 2:5; vessel lines distingt.

P ,._.-L.. 30T Foun .
[L]

rurencn;,rmu mlruse f& GITFUbt: III'UHH S]] DI8NHMEs ds g |}r bPULEU thin Ilﬁ&s ar rDrmlng o network
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Fig.-dB. Diospyros pilosivscuwla G. Don vor. andomanensis {ayoraman & Navar] Singh

Famale : a. hobit, b frud with calyx.
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with rays. Rays distinet, fing, closely spaced und uniformly distributed. The heartwood and sapwood are
indistinct, straighi-grained and fine-textured. The timber is susceptible to dry wood borer {Gamble, 1881;

Wright, 1904; Purkayastha, 1782}

Uses - Wood is used locally for moking axe handles. However, it may be successhlly used for
Hutes and other wind instruments ond for eur-rings, carved imoges ond pictyre frarmes. The bark and
fruits vield o beautiful black dye.

Notes : During present study, | could examins only femole specimens in fruiting state and
description of Howers provided herewith has been borrowed from the literature cited,

Exsicc.: ANDAMAN 8 NICOBAR : Nerth Andamans, Lekmipur, 20 m, 23" Nov. 1976, N. G.
Nair 4879 ¢ (PBLY; Andamans, July 1915, C. £ Forkinson 656 © (DD); AS5AM : North Cacher hills,
Above lafingu, 690 m, 11" May 1915, U. N Kanjilol 5668 sterile [ASSAM); P00 m, 11" May 1915,
U. M. Konjilal 5676 sterile {DD); MEGHALAYA Khasia & Jaintia hills, Dowki, 28" July 1939, R N
De 18609 © {ASSAM); Mawlong, 17 m, 0™ Nov. 1915, U N Konjilal 6280 sterile {ASSAM).

50. Diospyros pilosivscula G. Don vor. andamanensis {Jayaraman & Nayar] Singh, V. comb.

| JE Y My wisll ae Hinen vor oeddomanancie lovoremean B Beavor (s Boll Bar Sy
||U\|‘ L,.I' P]‘M;uiu LH U\"—'i YT i = | IR han . L AL TR P P P R A R N 1 110 RFLAlE. Lrhre, AL F .

Indic 34 {1-4} ; 180. 1992

Trees or shrubs; branchlets pilose with leng, fine, fubous, sprending heirs, becoming glabrescent
with oge. Leaves allernate, ovate-oblong or broadly elliptic-lanceolate, 1.5-7 x 1.5-3 cm, rounded at
base, acute or obruptly subacuminate to mucronate at apex, glabroys above, hairy beneath when
young, becoming glabrous with oge except midrib, ciliate-margined when young; midrib canaliculate
and glabraus to pubescent above, raised and hairy beneath; lateral nerves 6-10 pairs, obliquely almost

R [ n.t lnrnnl‘:ﬂlrllhlll{ r‘iﬂhl:l-rﬂi ? 'r) mm Iﬂl‘il"‘l h:lrﬂlﬂ FI IUJ"\H': I‘iﬂlru Mnlﬂ ;lﬂwn!’i II'I
CAWINOE T Hiiia, nLtiiia pHALIAS b 19, ry.

lox, pilose, depuuperute subrocemose cymes, 4-merous, pedicelicte and like rypical variety. Female
Howers axillary, sclitary, 4-merous and like typical variety. Fruits subglobose, 1.5-2.5 ¢m in diom.,
fulvoys hairy when young, becoming glabrous with age; fruiting-pedicels 2-2.5 cm long, wiry, pilose,
Fruiting-calyx 4-lobed; lobes elliptic-oblong, pilose outside, long ciliote, reflexed. Seeds 10-14 x 7-8 mm,
oval and Turgid or Gb|cng with two flut Face;, black, tasta 1rcmwer5a||y wrinHﬁd; albumen equubre
[Fig.-48; Plate 19/2).

Holotype - Andaman & Micobor Iskends, Middle Andaman, Jirkatang, Sea level, 14™ Aug. 1976,

..... FPE

N. Bhargava & P. Chakraborty 3771 {PBH).
Fl & Fr.: May - October.

Ecol.: Rarely found in wet evergreen forests, upto 100 m.

BOTAMCAL SURVEY OF IMDia,
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Distrib, Skekch Mop — 13
@ Diospyros panicolate Oalz, & Diospyres peregrina [Gaertn.] Gurke;
s Diowywrang pilosanthers Blonco var. helfer (Clarka]  Bakh:

g T Ry [

* Diospyros pilasivscula G. Don var. andemanensis {ayoraman & Mayer) hingh. ]
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Distrib. - Endemic to India, confined to Andaman & Nicobar Islands {Map-13].
_ Phytchemistryr layaraman & Nayar {1992) have studied Havenoid pattern of proper species and

the voriety andomanensis {layaraman & Nayar] Singh. They found that two elemants show distingt

pattern of distribytion of flavoneid spots in the chromatogram.

spots, busides range of distribution. Apparently, this variety is sometimes confused for D. sofdonhae

Kosterm. and D. pruriens Dalz.

Exsicc.: ANDAMAN & NICOBAR : Middle Andamans, 5 km towards south-east, Sea leval, 2R"
July 1975 M. Bhargova 2827 @ {Paratype-PBL; South Andoman, Kurez 281921, 281922, 281924
{paratypes-CALl; Towards C. D. camp from Poana-nallah, Sea level, 7 Sept. 1982, £. K. flore 2139
2 [FBL); inangan hill jungls, 7" May 1892, King's Coflector 281925 {paratype-CAL); Dhandikhari hill
jungle, 24" June 1893, King's Collector 281889 [paratype-CAL); Jusonobad, 2% Sept. 1893, King's
Collactor 281888 (paratype-CAL); Jirkatong, 16" July 1976, N Bhorgava & P. Chakroborty 3771
< [PBL).

51. Diospyros pruriens Dolz. in Kew | Bet. 4 : 11G. 1852 Hiern in Trans. Combr. Philos, Soc.
12 - 185, 1873; Clarke in Hook. £ Fl. Brit. India 3 : 553. 1882,

Vernacular name ; Kan.: Kerimorlu.

Medium-sized trees; young branches terete, densely fulvous pilose with upto 5 mm long, spreading
hairs having stinging properties. Leaves spirally arranged, 2.7-2.5 x 1.5-4 em, usually breader in upper
half, ohlong-elliptic, slightly narrowed and rounded ot hose or rarely some leaves subcordate,
ciliate-margined, obtusely ocuminate at opex, young ones bulvous-pilose heneath, glahrous above,

scarcely coriaceous; midrib donsely hairy and raised beneath, canaliculete above and canal fillad with
hairs: lateral nerves 610 pairs, obliquely facing towards apex, not prominent especiclly on the upper
surface; petioles upta 4 mm long, terete, densely pilose. Male Howers pedicellate, ysually solitary, rarely
2-ogether on @ common peduncle, pedicellate, in the axils of upper leaves. Bracts small, ovate or
rounded, hairy outside, glabrous within, caducous. Cabyx 8-10 mm lang, about as long s corolle-tube,
densely pilose outside, glabrous within, deeply 4-lobed nearly to the base, tube upto 2 mm iong; lobes
4-8 x 2.3 mm, subsqual, elliptic-oblang, obtuse, ciliole, densely pilese cutside, thinly pubescent within,
imbricete in bud, d;;ﬁncg!}: nerved. Coralla tubular, densely pitn&e oulside, glu'c_lrr_}us. within: tuba B-10
mm long, cylindrical, slightly broader at mouth; lobes 4, 7-2 mm long, obout as long as tube,
elliptic-ohlong, spreading, ciliote, sinistrorsely imbricate. Stamens 13-14, hypogyrous, seated on the
lorus, unequel-sized, shorter than corolia-tube, globrous; filaments about as long s anthers; anthers
ovate-sblong, 2-3 mm long in bud, glabrous, ecute ot cpex, not apiculate. Pistillede hairy. Female
Howers solitary, axillary, en young branchlets; pedicels B-12 mm long, terete, pilose. Bracts absent,

BOTAMICAL SURVEY CF INDIA
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Fig.-47. Diospyros pruriens Dalz.
Mafe & a. habit, b. Hower-bud, ¢. colyx within with pistiliode, d. corolin,
e. stamens borne on torus ond pistiiode.
Femmale : | habit, g. fower-bud, h. gynoecium, i. fruit with colyx,

i-L Frujﬁnn-rnh.ﬂ i-[l;l_ saads

] gRRFA " J FoRilis.
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Calyx deeply 4-lobed nearly to the base, 10-12 mm long, densely hairy outside and thinly so within,
tube ca 1 mm long: lobes broadly lanceolate, 9-10 x 4-5 mm, subacute, ciliate, distinefly nerved, nerves

many from the base and converging towards apex, imbricate in bud. Corolle tubuler, 12-15 mm long,
hairy cutside, pubsscent within; tube 7-8 mm long, gibbosely oval, constricted at apex; lobes 4, ovate-

oblong, 57 mm long, obtuse, ciliate, contorted. Staminedes 4, inserted at the base of corellu-tube,

P . -y r U A T A -...,.. ,....... | ,.J 1 N )
ganrous, Uhary OVOIO, TEITUINOUsy THraugis wilr g nNdira 4 celie d, 1 WU N 00N OF

short, stout, densely hairy with long tairs WTWMWWWWW
concealed in the hairs of ovary. Fruits 1.5-2 x 1.2:1.5 em, ovoid-comcal, densely clothed with fulvous

hairs heving stinging properties. Fruiting-calyx deeply lobed, without tybe at base, fruit seated on the

disc formed by tube and torus; lobes flatiened, 7-10 x 3-4 mm, oblong-elliptic, not enlarged, reflexed

or spreading, hairy bathsides, ciliole, obtyse. Seeds 4, obleng, 10-13 x 57 mm, convex on one foce

with a longitudinal middle line, flat on the other fores, black, globrous, testa somewhat longitudinally
wrinkled; albumen equable {Fig. 49; Plate 19/3).

Holotype * India : Maharashira, Chorle Ghat, Dafzeff 5. n. (K}

Fl. & Fr. March - Augus.

- [] = ' [ r 11 O g ...-.
Ecof,, Lammon In lrIE torests ..:uum nNGid, U

and cotyledons are detached sarly. At the time of gErmlnr:ltEun, the testa of the seeds does not split and
cotyledons moke their way through small circulor micropylar opening. As such, the germination is
detayed in this species. The flowering sturts ot young age. This species hardly develops into a large hee.

[ Q—— is g |
FOIBTUF i3 Spigen:

Distrib.; This species commonly occurs in Goa, Maharashire, Karnetako, Tamil Nady and Kerala
in India and extends further southwards to Sri Lonka (Mop-14).

Anatomy : Each cotyladon has three traces and xylem and phloem persisl in all traces contrary to
other species of Diospyros L. where xylem and phicem of medium trace are abertive. The apicolyledonory
lagf possesses one hace which continues into root, but not into ﬂpitd' part [Wright; 1904).

the timber is heavy, compact, white, tinged with yellow, turning to red on exposure. |t has low
percentage of tracheal elements ond high per cent wood fibres. The vessels of twigs are 0.26 mm long,
with 0.038 and 0.04 mm rodial and tangential diameter. The sapwood, however, bears ca 0.44 mm
long vessels, with 0.11 mm radial ad Q.10 tangential diameter. Thus, the radial and tangential
diameter of vessels in sopwood is almest equal. The length of wood parenchyme cells in sopwood varies

I P . I I e AN E mmpmn pmedi| At Tho rodie] dbeesate s 0 o LS =l
[Llun] U.Uﬂ [ LY ) |||"'||l w“|:| Tl bl | w® THITTF | balbrk %A brPB SN (TR d , BF by Fhdbdl bl wAlRI TISITER ) |||auu||l..|r?' |u}r h™ =y 1]

0.02 mm and tangential 0.018 mm, with vertical length 0.05 mm. The radial dicmeter of horizontal
components is 3.038 mm and tengential 0.010 mm, with vertical Jength 0.025 mm, The medullary roys
occur as radial rows of cells throughout the secondary xylem. In majority of the species there is only one
call in tangenkal width, but it is interesting to record two or three cells in width. In this respect, it shows
cose affinity with D. crumenata Thw., . racemosa Roxb. and D, insignis Thw. (Wright, 1904).

3 i3
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Exsice.. GOA @ North Gom, Mellem, Moist forest, 1% May 1978, Peerzado 94945 4 [LWG),
Mallem- Awadam, 16" March 1971, K. N. Bohodur & R C Gour 2659 2 (DD); South Goa, Sanguem
Range, Shigone, 26™ March 1972, K. N, Bahadvr & R C. Gowr 2913 2 {DD); KARNATAKA - Kodalu,
Coorg, Sompoje, Bhimanagundi, 14" March 1960, R K. Arora 61676 sterile {BSI); Mysore, Hulical-shat,
R. 5. Raghovan 97140 @ |CAl); Shimoga, Hulical Range, 237 May 1962, R. 5 Raghavan 80934 ©Q
[CALY; KERALA ;. Kaseragod, Maloth, 500 m, 10" May 1982, V. J. Nair 73806 ¢ [MH); Polghat, Silent
valley, Lower reach of Kunthipuzha, 1100 m, 18" Feh, 1982, C S Kumar 10160 7 (CALY,

AL i a kL FT n 1 100 . LY FRACIT, LA AT T Pl N vy

MaHARASHTRA LOmBay, 5 rV!EII'CH 1070, Y. A, iﬂ'iﬂﬂ]’ SO STEFHH [ TR A | A L | L LT .

Herb. Hort. Bob. Calcuttensis, Herb. of N. Dalzell Bomboy; purchased 1878, Acc. No. 281905 < {CAL).

52. Diospyros pymhocarpa Miq. F. Ind, Bat. Suppl. Sumatra 250, 583. 1840; Hiern in Trans.
Cambr. Philos. Soc. 12 : 266, 1873; Clarke in Hook. f. Fl. Brit. indic 3 : 371, 16882; Bakh. in Bull
Jard. Bot. Buitz. Ser. 3. 15 {3} : 305. 1938 D. reflexc King & Gamble in J. As. 5Soc. Bengol 74
(2] . 227. 1905, D. ahernii Merr. in Phil. ). Sci. Bot. 4 © 305 1909.

English name : Ebony,

Large trees, upto 40 m high, young branches and buds pubescent to valvety, leaves clternate,
bifarious, 10-30 x 4-10 em, ovate or elliptic-oblong 1o efliphic-lanceolate, obiuse to rounded or rarely
cuneate lo acute at base, distinctly acuminate of apex, acumen 1-2.5 cm long, margins reflexad,
coriaceous, rugose or glabrous except the nerves beneath, basal glands 1-4; midrib cangliculate above;
lteral nerves 6-7 pairs, dense and regulor; petioles half terete, cancliculate or depressed above, upto
1.5 em long. Male flowers subsessile, in dense, shortly pedunculate cymes scattered in the axils of leaves
en young branches; peduncles co 1 cm long. Bracts ovate, concave, obtusa, 5-7 x 4-5 mm, pubescent.
Calyx campanulate, hairy bc’rhsides 5-7 mm long; tube thickened, woody; lobes 4-5, longer than tube,

a s oapibeelbear sracho-5 U B L O Sy Y T Y [ Yl I EY B
& o UROENCIo, arscio-patent, pubeiient, dadifed Gnhd coriacenys oh the rman ging, iMicrened of fhe

center, valvete. Corolla sabver- shuped, 1.5-2 ¢m long; tvbe longer than calyx, densely tomentose outside,
glabrous within; lohes 4-3, longer than tube, obtuse, densely villous, imbricate. Stamens 12-15, unequal
in size, some connaie in pairs, others free, hypogynaus, inserted on the torus; anthers linear, acute or
neyminate, hairy at top, Pistilode densely hirsute, Female flowers solitary, axillary, pedicellate, borne on
young branches. Calyx as in males but larger, margins of lobas revolute. Coroila whbular, tementose
bothsidas; lobas 4-5, |onger than tube, a||iplir:*c=bfc=ng or Gb|ong—|nnceclu’r&; obluse or rounded, contorted.
Staminodes 4-3, inserted at the hase of corslla-tube, glabrous, Ovary oveid, rufous hairy, 8 to 10-celled,
cells 1-ovuled; style short, 4 to 5-lobed ar apex, pubescent; sigmas 2-fid. Fruits pedicellate, depressed
globose, rufous hairy, 5-6 em in diam.; pedicels ca 7 mm long. Fruiting-calyx accrescent, 3-4 ¢m in
diogm., constricted at base; lobes reflexed, velutinous bethsides, 1-2 x 1-1.2 em. Seeds ellipsoid,
planc-canvex, 2-3.5 x 1-1.5 cm; otbymen equable; haollow of embryo reaching the testa in transverse
sectinn of the seed (Plate 19/4).

[satype © West Sumoiro, Priaman, Diepenhorst 2351 (L)
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Fl. & Fr.o April — October,

Ecol.: Rare, in the deciduous forests in high rainfall areos.

Dasrr:b T'|1|s. species Fmds dls’rnbuhan in Andoman & Hmcbﬂr islands and MEQhﬂIE}fﬂ in India.

(native home), Jove, Ma
Pollen : Pollen grains 3-colporate, sub-prolate (45 x 38.7 [im], range 37.5-45 « 25-35 um. Colpi
long, thin [strecky), about 1 Wm in width, membrone psilate. Apccolpium diameter obout 6.0 Um and

mesogalpium abeyt 17 Um. Ora la-lengate (2.5 x 10 Hm), with psilate membrane. Exine about 2.5 {im
thick. Sexine thinmer than nexine and sexine poftern obscure to psilate (Sharma & Gupte, 19791,

Anatomy : The wood is diffuse-porous, light pink ke greyish, moderately hard, straight-grained and
fine-textured. Poras small, scanly, in short radial lines, The heartwood and sopwood are indistinct.
Growth rings indistinet. Vessels very small, 3-12 per sq. mm, evenly disiributed bur with a tendency to
ba u!;gned r{}diﬂ!!}‘f mﬂs?!}f in short or Ir_)_ng radial mulﬂp|es of 2-5; vessel iines distinct to I MCONSHE IOWS.
Parenchyma distinet, diffuse to diffuse-in-aggregates somelimes as closely spaced thin lines or forming o
network with rays. Rays distingt, fing to very fine, closely spoced ond uniformly distributed. The timber
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Uses : Tha natives in Myanmar extract a red dye from this plant and polish fishing nets. Chinese
are coid to coat their umbrellas with this red dve to render tham water nl'c:ﬂF For I'Hn the fruit extract

- L L

is generally mixed with sulphate of iron ond dye so cbiained is used for above menficned purpeses as
well s for dyeing raincoats [Maheshwari & Singh, 1945} The hollowed trunk is used for proas in
Sumatra, Mo such uses are on record from India. Theugh the timber is suscepiible to dry wood borers
and rot durable in contect with ground, yet it is used for construction purposes, poles, hemmer and axe
handles and for furniture in India. Branches are used for making walking sticks. The mature fruits are
orange when ripe and much relished by the tribal communities of islands of Andaman and Nicober, in

Myanmar and Philippines.

Notes : Romesh & Franceschi {1993]), while describing o new species of Diocspyros L viz.
D. pyrrhocarpoides Ramesh & Franceschi, from Western Ghats of India, hed an oppertunity to exomine
isotype of D, pyrrhocarp Mig. and some other authentic herbanum specimens at K, 1, CAL and P. They
pointed out that in the recent monographs, particularly in Bakhuizen's (1936-1955) work on Malaysian
Ebenaceae, the deseripion of D. pyrrhocarpe Miq. is & mixture 9s it contains some other element also
besides later. As such, o taxonomic contaminahion is prevailing in the recent literature as regurd ta the
delimitotions of D. pyrrhocarpa Mig. However, from the contominoted herbarium material of the lestter,
D. pyrrhocarpo Mig. may be isolated an the basis of following characters -

Young branchiets hairy; leaves distinctly acuminate with acumen 1-2.5 cm long; secondary nerves
é-7 pairs; indumentum dark brown; male flowers scaltered on the whole |Eng1'h of young branches: calyx
and eerolla-lobes langer than tube; anthers hairy aof top; fruits develop on a distinet, ca 7 mm long




212 MOMNOGRARH 0N MDIAN DIOSPYRGS 1 [FERSIMMON, ERCHYE EAEMACEAL

T

b

fig.-50. Diospyros pyrhocarpoides Rumesh & Franceschi
Female : a. hobit, b. flower-bud, ¢ corolla within with steminades,
d. gynoecivm with calyx, e. Fruit with calyx, f. fruiling-colyx {dorsel view),
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pedicel. On the basis of these characters, this species may alse be separated from its most closely allied

species . pyrrhocarpoides Ramesh & Fronceschi,

Further, Kurz (1877) hos recognized o variely ondamoanica Kurz under this species, characterizad
with oblong to narrowly oblong leaves, faint lateral veins and more lox reticulation from Andamans,
Recently, Ramesh & Franceschi 11993) have poin‘rad out that variery ondamanica Kurz is conspecific to

D. pyrrhocarpordes Ramesh & Franceschi. | do not have maierial of var. andamanica Kurz ot present

in hond o assess the hindings of Ramesh & Franceschi (1993} and, therefore, have followed their
concept in respect of D. pyrrhocarpe Mig., its variety andomanica Kurz and D. pyrrhocarpoides Ramesh

& Franceschi.

Exsice.: ANDAMAN & NICOBAR : Andamans, Betapur valley, 24™ March 1916, C E. Parkinson
1130 ¢ (DD); long islands, 19" Feb. 1916, C. E. Parkinson 1012 < (DD; 1 July, 1915, C F,

Parkinson 652 ' {DD); July 1915, € E. Parkinson 6324, g 6528 ¢ {DD); July 1915, C. E. Parkinson
P T S I..I'QJ":‘“ LY 1'.-‘“" h_l..-ur.--!-\_ 1212 £ F Parkinson A? .""i"r an\ MECHAILAYA |('|-1nnn
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hills, Simon 902.154-12 sterile {HLB), Jenkins 902.154-13 sterile [HLB). | have not examined last wo
specimens, but have included in this work based on Bakhuizen’s {1938) observations.

% Mincouroe owvrrhocarooides Ramesh & . Franceschi in Blumea 38 {11 - 133 f 2. 1993 D
p L u‘v’F’ru-\l’ F’ - e -

pyrrhacarpa Mig. var. ondamanica Kurz, For. FE. Brit. Burma 2 : 137. 1877; Clarke in Hook. | F. Bnt.
India 3 : 572. 1882, non D. andamanica (Kurz} Bakh. 1937.

Diveciows trees, upte 15 m high, with totally glabrous bronches. Leaves alternate, breadly

LI el mme e b A B v FERAAR em “\'lln’rlu acuminote of Goox. Seoman nn.iﬁ A
p U”IU'lH |U UUIUIIH Tl T @0l Ihlldhrr St 5 Lo TR i e ] TmASIIRERR IR A ey i ol

|Dng, rounded and slightly decurrent at base, globrous bothsides, subcoriacecus; midrib cunuhcuhf&
above, raised beneath, glabrous hothsides; lateral nerves 8-11 pairs, prominent bothsides, arcuafing
towards apex, lertiary nerves finely reticulate ond prominent bothsides; peticles 0.6-1 cm long (upte
2 em — Ramesh & Franceschi, 1993}, cancliculate cbove, rounded beneath, glabrous. Male Howers
subsessile, in 3 to 4-flowered, golden-brown pubescent cymes borne towards the base of new shoots,
Calyx campanulate, 5-5.5 mm long, fomentase bothsides; lobes 5, 2-2.5 mm long, shorter than tube,
triangular, acute, murgins slightly reflaxed, valvate. Cerclle tubular, creamy white; tube 5-6 mm leng,

HLR. |l 5 lemmdly cremra c]nnﬁnr- Il'\ﬂﬁ h . Ny Metete
mmEnTOS‘E O-LIIS»I.UE HIUU[UUH winmiihy Sats 2, Srallny oYQie . e s, O WG mim ong, QLT

spreading-recurved, fomentose bothsides, contorted. Stamens co 20, 2.5-3 mm long, inserted on the
torus, hypogynous; anthers apiculate,  glabrous. Pistillode hairy, ca 1 mm across. Female flowers
sessile, solitary, axillary, horme near the bose of young shoots. Calyx campanulate, 67 mm long,
tomentose bothsides; lobes 3, ovate, 3-4 mm long, longitudinally folded outside and slightly reflexed,
valvate, Corolla tubular, creamy white; tube ca 3 mm long, tomentose outside, glabrous within; lobes 3,
ovote, bluntly ocute, contorted. Stuminodes 5, adnale to the base of corollartube. Ovary globose,
fomentose, ca 3 mm ocross, 4-celled, cells T-ovulad; stigma subsessile, 2-lobed. Frui!s glabose, 1.5:2 ¢m

. I s n o L B Ermmmmesbhi: 1009 cnssila me
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brg.-31. Lhospyros racemosa Kosb.
Male ; a, habif, b, inflorescence, <. stamens.
Femole ; d. hobit, o flower, £ L 3. of Hower, g gynoscium, b ot with colys,
i. Pruiting-calyn, I sogd,

BOTAMICAL SLRWEY OF #HD0A
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young, glabrous with oge except at the baose. Fruiting-calyx accrescent, tube flat and disciform, [ruit
seated on the disc and forus; lobes stongly reflexed, slightly fongitudinally folded outside ond becoming

concave with pointed apex, pubescent bothsides, rather thick. Afbumen equable
{Fig.-50; Plate 20/1).

Holotype : India : Karnctaka, Hassan, Bisle R. F.. Franceschi 484 J' [HIFF).

L= L

Feol - Found in wet evergreen forests, upto 600 m, perticularly in Western Ghats and Andaman
& Nicohor lslands.

Disteity.- Endemic ke Indio, confined to Karnatake, Kernlo and Andamans & Nicobar lslands
[(Mop-14).

MNotes © This taxon shows clase offinity with D. pyrrhocarpe Mig. in having fine prominent
reficulation, indumentum covering inflarescence and fruits and folded reflexed fruiting calyx-iobes.
However, the reficulotion is sttong and fruits are depressed globose and distincly pedicellate in
D. pyrrhocarpa Miq,

- Ay =

Exsice.. ANDAMAN & NICOBAR @ Andamon, long lstkand, Porkinson 5, 1666 (CAL-Paratypel;
Middle Andoman, 17" March 1213, C E Farkinson 42 [K, CAL);, KARNATAKA : Shimoga, Jog, Hall
& McCann 34848 (BLAT-Paralype); Hassan, Bisle Ghat, Saldanha 13202, 16025 (JCB, K-Poratypes);
Kodagu, Kadamekkal R. F., Ramesh 193 Q@ {HIFP-Paratype), Franceschi 479 2 (HIFP-Paratype); KERALA
. Quilon, Chendurney Sanctuary, Romesh & Franceschi 495 {HIFP-Parotype; Palghat, Mandompatty, 550

HE

m, 12" Aprif 1978, N. €. Nair 56767 2 (MH-Paratypel, Vajravely 60628 {MH-Paratypa).

54. Diospyras racemosa Roxb. Fl Ind. 2 : 536. 1824, D toposiar Buch.-Ham. in Trans. Linn. Soc.
londan 15 : 115, 1827: A. DC. in DC. Prodr. 8 : 237, 1844; Hiern in Trans. Combr. Philos. Soc.
12 - 243. 1873; Clarke in Hook. . Fl Brit. [ndia 3 ; 554. 1882; Bakh. in Bull Jard. Bot. Buitz. Ser.
3. 15 {3} ; 298. 1938; Kostermans, Rev. Handb, Fl. Ceylon 3 : 22 1981. D lenceofata Roxb. ex Wall.
Cat, Mo. 4122, 1831, nom. nud., non Poir 1804, nec lesq. ex Schimp. 1872. D. incisg Hom, ex Wall.
Cat. No. 4122, 1831, nom. nud. Embryopteris racemosa {Roxb.) G. Dan, Gea. Hist. Dichl. Pl. 4 : 4]
1837, Diospyros ebenum non Koen. forma grandifiora Hochr, in Bull. Inst. Bot. Buitenz. 22 : 62. 1905
0. fovea-reticulata Merr. i Bhil. J. Sci. Bot. 4 : 308. 1909, D. colfinsae Craib. in Kew Byll. Add. Ser.
11 302, 1920

Vernacular nomes : Asm.: Gulel, Goolul, Thing-bong; Beng.: Toposi, Gulal, Goolul; Kh.: Dieng-seit-
langkait: Tam.: Karunduvaroi, Tuvarai, Thoveri, Vellaithoverii.

Digecious frees, upto 20 m high, with terete, glabrous beanches. Bark black or durk grey, smooth,
hardly peeling off. Leaves clternate, 7-20 x 2.4-7.5 cm, chlong, ovate-oblong or elliptic-lanceclate,
gradually nerrowed towards apex, ccuminate, cyneately narrowed or rounded ot hase, coriaceous,

BOTAMICAL SURVEY OF MDA
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gl'ubrous bothsides, shining above; midrib canahculote ohove and roised beneath, gluhrﬂus hothsides;
lateral veins o 10 pairs or mere, rather prominent beneath thon above, raficulate venakion closely
combiform a@nd prominent bothsides; peticles 7-15 mm long, canaliculate above, rounded beneath

Heinrr wallar n Awillame mishoerams 9 Hooae IR (XTI R VR W, [T, 4 PR
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cymes on lower part of leofless bronches or in the axils of lower leaves; main peduncles vpto 1.5
longy; pedicels upto 5 mm long, shorter than calyx. Flower-buds globose, Bracts ot the top of peduncles
or say ot the base of pedicels, hood-shaped, acute, pubescent or hairy, coducous, sometimes small
bractecles developed of the apex of pedicels subtending the Howers. Calyx componulate, 5-6 mm long;
lube glabrous, deeply irregularly 4-lobed; lobes unequal, ovate, acute, spathaceo-valvate, with few
inconspicuous scatered setme outside. Corolla ureeolate, pubescent outside, glabrous within except a few
hairs dlong the middle line of lobes; lobes 4, contorted. Stamens wsually 32, rarely 18 to 33, in pairs
of unequal length, seated on torus, hypogynous; filements short, glabrous; anthers ca 2 mm long,
glubrous, shortly apiculate. Pistillode inconspicuovs. Female flowers usually sofitary, axiflary or rarely in
cymes on lower part of young shoots; peduncles (if any] upte 10 mm long; pedicels upte 8 mm long,
pubescent, sometimes peduncle {if present] or pedicel shortly adnate to the branch and inHorescence
appears supra-axillary, Bracts bome ot the lop of pedicels, coducous. Calyx os in males but litfle larger
and hairy bothsides. Corolla tubular-urceclate, pubescent or hairy outside, 4-lobed ot apex; lobes shorter
than tube, ovale, acute, glabrous within except a middle line of hairs, contorted. Staminodes 12-14,
glabrous. Ovary densely pubescent o hairy, 4-celled {rarely &-celled-Hiern, 1873; Kostermans, 1981,
cells 1-ovuled; style short, inconspicuous; stigmas 4, pubescent, slightly notched at opex. Fruits 1.5-2.5
e in diam., glebose, glandular ond villous when young, becoming glabrous and rough with age except
at the base and opiculate apex; huiting-pedicals upte 8 mm iong, olmost globrous. Fruiting-calyx
accrescent, ca 1.5 cm in diam., tube Hattened forming a dise with torus and lobes, fruit seated on the
disc; lobes ovate, cbruptly obtusely subacuminate, spreading horizentally or slightly reflexed, villous
within ond elmost glabrous outside. Seeds usuolly 4, rarely reduced te 1, oval-elliptic or wedge-shaped,
wpto 2 x 1 em, loteral faces flar; clbumen equeble, carilaginous (Fig.-51; Plate 20/2 & 3}

Holotype : Roxburgh’s plate as reproduced by Wight, Ic. 1. 416 (K]
Fl. & Fr.: March — November.

Ecol.: In moist evergreen forests, upto 1000 m. The germination of seeds in epigeal and cotyledons
get detached at an early stage.

Distrib.: In India, this species linds distribution in W. Bengal and Nogth-Eastern States, perticularly
Arunachal Prodesh, Assam, Tripura and Meghalaye. ¥ Further extends eastwards to Bangladesh,
Myanmar, Thailond, Malaya, Philippines, Borneo, Timor and southwards to Sri lanka (Map-14].

Anatomy : There are three traces in each colyledon and 1 frace in each epicotyledenary leaf. The
cotyledonary xylem splits to form 10-15 groups, but epicotyledanary troces are not well developed to
irace the courses [Wright, 1904],

BOTARICAL SURVEY OF MDA
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Timber is red when fresh, deepening to reddish brown on exposure; usually numerous black sirands
are irregularly distributed throughout the brown wood. Black heartwood is scanty. The tracheal elements

centain abundont gummy, yellow to brown deposits. Contents in parenchyma are brown and gronular,
The length of vessels in twigs is 0.27 mm, with 0.027 mm radial and 0.03 mm tangential diameter. The

length of vessels of sapwoed is about .30 mm, having {}G'? mm radial and 0.06 mm tangential
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radiol and tangential diameter of vertical medullary ray cells is 0.02 mm, with vertical length co 0.09

mm. In horizontal components, the radial diameter s 0.05 mm ond tangential 0.01 mm, with vertical
longth co 0.035 mm. The medullary rays occur as radial rows of cells thraughout the secondary xylem.
In most of species there is only one cell in tongential width, but it is interesting to note two or thres
cells in tengenticl width in this species. In this choracter the species shows close affinity with
D crumenoto Thw., D. insignis Thw. and D. prwriens Duolz. [Wright, 1904).

Uses : The ripe fruits are steeped in water and efterwards eaten in north-east Indie. They are used
to stupefy fishes in Thailond {Utsunomiya et af., 1998]. The gummy extract exuding from the cuts on the
trees is used aguainst toothache. It is also reputed to be efficacious for skin diseases, The wood is used

tar ornamental warks.

Notes ; The calyx of this species is very characteristic being elosed in bud with connote lcbes,
afterwards irregulorly splitting from dpex in unequal lobes. Hiern {1873) ond Bakhuizen {1938] missed
that the nome D. rocemosa Roxb. (1B24) has priority on D. toposio Buch.-Ham. (1827} as it was
published in first edition of Flora Indica by Roxburgh in 1824 end subsequently in Carey edifion in
1832

Exsice.: ASSAM : Cachar, Mynadhar, 30 m, 18" May 1915, U N Kanjiled 6885 ' [ASSAM);
Kotokhal Reserve, 15" Dec. 1914, UL M. Kﬂnfﬂrﬂf 4873 sterile {DD): Cochar hills, March 1875, Without
Coflector & ©, Acc. No. 41856 {ASSAM); North Cachar hills, Hot spring, 150 m, 4" Feb. 1913, U
N. Kanjifed s.n, sce. No. 17609 @ {AS3AM); MEGHALAYA : Khesia & Jointia hills, Nongle, 60 m,
11" Dec, 1915, U N. Konjilaf 6360 sterile [DD); West Garo hills, Tura peck forest, 18" Aprit 1987
Ved Prakash 15990 ¢ (RHMD); 8" June 1937, DFC Gare hills 14017 3 [ASSAM): Garo hills, 45 miles
on Songean Road, 237 March 1915, U N. Kanjifal 5353 sterile {DD); TRIPURA : Norhk Tripura,
Phuldungsei, Ananda Bezaar, 460 m, 1* Feb. 1962, D B. Deb 27342 < {CALL WITHOUT

[ ln e Bk

LOCALITY - 20" Jan. 1884, Paull s.in, Acc. Neo. 2821517 & [CAL)

55. Diospyros ramiflora Roxb. Fl. Ind. 2 : 535. 1832; A. DC. in DC. Prodr. 8 233 1844;
Hiern in Trons. Cambr. Philes. Soc. 12 : 235 1873; Clurke in Hook. f. FL Brit. Indic 3 : 569 18872

dar nomes : Asm.: Theikum; Beng.: Oori-goub, Geslul: aal.; Therikka; Tom. Karu

l.... . I irf
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large, dioscious trees, with straight trunk and glabrous branches. leoves aliernate, 10-25 x

2.5-7.5 cm, elliptic or oblong, grodually tapering ot apex, long ncuminate, base cuneate or subrounded

N | o7 r‘]ﬂu
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specimens, globrous bothsides; midrib flat or subcandliculate above, raised beneath, glabious bolhsides,

and slightly decurrent with peticle, corioceous
iateral nervas 9-12 pairs, strongly arcuating towards opex, not conspicuous, terfiary venation loose,
irregular and delicate; peficles 5-8 mm long, canaliculate above, rounded beneath, glabrous. Flowers
usually pentamerous in Indion material, rarely tetramerous or hexamerous (Hiern, 1873), Male flowers in
small, rusty pubsscent fascicles on rather woody branches and/or in 1.5-2.5 ¢m long, pubescent,
ohlon

ung branches or in the oxils of lecves. Bract

l’\Fﬂr‘+ﬂﬂ+‘ﬂ racames on lower oot of lapflsse wo
nraciecte racemes on ower port of leotigss young bron !

long,
2-25 x 1-1.5 mm, obtuse, densely pubescent bothsides, subtending the Howers. Calyx oblong:
campanulate, pentagonal, pubescent bothsides, 5-lobed, divided less than half way down; tube 4-5 mm
fong; lobes ca 2 mm leng, triangular, acute, valvate, Corolla white, 7-2 mm long, oblong-tubular; tube
about as long as calyx-tube, densely villous outside, glabrous within; lobes 5, broadly eblong, hairy

bothsides, contorted. Starmens 16, hypogynous, seated on torus, in bwo rows, subequal in size, paired;

filaments short, 1-1.5 mm leng, cbout half the |engrh of anthers, g|r.lbr-:;=u5; anthers linear, 2-3 mm leng,
pubescent on loteral sides, connectives produced, apiculate, with a tukt of hairs ot tip. Pistilode o tft
of hairs surrounded by two rows of stamens. Female flowers usually in small, pubescent, pedicellate
fascicles on woody or young branches or rarely in rocemes or panicles. Calyx oblong-campanulate,
pubescent bothsides; twbe 5-7 mm long, somewhat inflated, 5-lobed, divided less than half woy down
fika males; lokes delioid, 2.5-3.5 mm |ong,_ ocute, valvate. Corolla s.hr::r'rl;.r tubular, 9-12 mm long, white,
hairy oukside; tube glabrous withing lobes &, oblong-ovate, about one-fourth as long os tube, hairy
bothsides, conforted. Slaminedes usually 10 {12 in hexamerous flowers], in one 1ow, shorter than
corolio-tube, glabrous. Ovary ovoid-conical, ferruginously hairy, usually 10-celled |1 2-celled in hexomerous
Howers), cells 1-owvuled; style 1, short, hairy; stigmes 5 (6 in hexamerous Howers). Fruits globose,
&7.5 ¢cm in diam., young ones hoiry, becoming glabrous and rother scobrous on maturity. Eruiting-celyx
accrescent, 3-3.5 cm in diom., lube flot and disciform, fruit seated on the disc; fobes small, friangular,
harizontally spreading and as such the flat disc appears pentagonal. Seeds os many as locules in the
fruit {usually 14), eblong, 13-12 x 7-8 mm, glabrous, with distinct trunsverse lines on the tes

ruminate (Fig.-52; Plate 20/4 & 21/1)

PO | F
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Holotype : Roxburgh’s plate os reproduced in Wight, . 1. 189 (K}.
Fl. & Fr.: February — June.

Ecol.: Rare, found in subtropical forests, upte 1500 m. The plants aktain great size on the Eostern
Himalaya. The fruits take almost an year ko ripen from its bloaming period.

Distriby.. This species linds restricted distibution in India from W. Benga! to Assam, Mizoram and
Andoman & Nicobar lslands, Further east, it is reported from Bonglodesh and Myonmar [(Map-14].
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Distrib. Sketch Maop - 14
® Diospyras pruriens Dalz; a Prespyeos pyrrhocorpa Mig;
w Diospyror  pyrrhocarpoidas  Ramesh & Franceschi;
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Uses - The wood is strong and hard, used lfor furniture and building construction. The ripe Hrits
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Motes : Hiern {1873) has described tetramerous, pentamerous ond hexamerous flowers in this
species. The Indion specimens examined by me are invariably pentamerous.

Exsice.. ANDAMAN & NICOBAR . Middle Andomans, Near town, Sea level, 28% July 1972,
N. Bhargova 2824 O [PBL, probably belongs herel, MIZORAM . Lushai hills, 120 m, 27" Nov. 1914,

U N Konjilol 4761 S (DD, WITHOUT LOCALTY @ H B K. s, Acc. ho 282317 o' [CAL)

56, Diospyros ridleyi Bokh. in Gerd. Bull. Str. Setl. 7 : 183. 1933 & Bull. Jord. Bot. Buitz. Ser.
3. 15 (3) : 354, 1938. O dojokensis Bokh. in Gard. Bull. Ste. Setl. 7 - 168. 1933 & Bull Jard. Bot.
Buitz. Ser. 3. 15 (3) - 321. 1938

Vernacular name : Hindi ; Tendu.
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Dioecious tees, uplo e, spar I}r‘
clternate, biforious, oblong-lanceclate or elliptic-oblong, 5-20 x 2.5-
base and slightly decurrent with peticle, obtusely subacuminate ot apex, glabrous bothsides, coriaesous;
midrib canaliculate above, raised beneath, globrous bothsides; lareral nerves 7-10 pairs, nol prominent,
usually mixed with reticulation; peticles 5-10 mm long, conoliculate above, rounded beneath, glabrous.

Male flowers in axiliary, 1 to 3-flowered, rufous-tomentose, bractecte cymes; peduncles ca 5 mm long,

i = l. 11 Hoe d b L | 1 ]
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ern, cuneate or subrounded at

rufous-tomentose. Broacts ovate, lomentose bothsides. Calyx urceclate; twbe 5-6 mm long, 2-3 mm wide
at mouth, lomentose bothsides, vsually 4 {-5) dentate; lobes tomentose bothsides, valvate, Corolla ubutar:
tube longer tham calyx, rufous senceocus outside, glabrous within; lobes uswally 4 (-5), tomentose
bothsides. contorted. Stamens 12, unequal, inserted on the torus; filaments glabrous; anthers
linear-lanceclate, 3-4 mm long, acute. not apiculare, glabrous. Pistillode rudimentary. Female flowers
axillary, solitary, subsessile. Calyx and corolla as in moles but litte larger. Ovary 8 or 10-celled, hatry,
cells 1.ovuled. Froits ovoid-globose or depressed globose, 5-8 ¢m in diom., glabrous on moturity,
apiculete due to style remains; fruifing-pedicels 2-3 mm long, thick. Fruiting-calyx enlarged, usually 4
[-5)-goncus, 3-3.5 cm in diam. diagonally, 5-8 mm thick, Far, woody, rufous tamentose outside,
sericeous within; lobes triangular, acute, 57 mm long and 1.5-2 om broad at base, thick, margins

blackish: albumen ruminate [Fig.-53; Plate 21/2).

Holotype : Malayen Peninsuls, Johore, Johore Bahry, 1889, H. N. Ridley s.n. ¢ Acc. no. 40455
[SING).

Fl. & [r.: Most part of the year.

Ecol - Rare, found in loamy soils in inland farests along streams, vpte 100 m

BTAMICAL SUKVEY OF (MDA
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Fig.-53. Diespyros ridlayi Bakh,
Famale : o, habit, b fruit with calys, ¢ fruiting-cabx, d. seed,

LOFeMITAL FIRVEY CF IMDlA
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Distrib.: This specics is a native of Malayan peninsula and finds very resiricted diskibution in

F A [ | sk b el avembams €Al a oot i. ' . ol Jbd Ll !
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Uises : Fruits ore eaten in the Middle Andameans.

Notes : The flat, thick, woody, shortly d-lobed, densely pubescent fruifing-calyx of the species s
characteristic  to  distinguish it from other reloted toxa lke Sri lankan D, quaesito Thw. ond
Malaysian D. sundaica Bakh. Further, the male plonts were not available to me during the course of

pesent study and the choracters have been bomowed from the protologue.

Exsice.. ANDAMAN & NICOBAR : North Andamans, Sitanagar forest, 15" May 1982, M. K. V.
Rao 9041 © [PBL); Lomic Bay to Kalipur, 50 m, 1 April 1977, N. P. Bolakrishinon 5440 ¢ (PBL);
tekmipur, 24" Nov. 1976, N. G. Nair 4899 © (PBL); Middle Andemans, Bakultala, 20" Jan. 1994,
Marcel Tigga 16804 2 {PBL); South Andoman, Cgrabraj, 50 m, 7" March 1974, N. P. Balakrishaon

880 o' (PBL).

57. Diospyros schayodryensis Daniel & Vojravelu in 1. Econ, Taxon. Bot. 3 {2) - 675. 1982,
Holochifus micranthus Dalz. in Hook., Kew J. Bok. 4 : 291. 1852, non Diaspyras micrantha Sandwith
1950, Mabe micrantha {Dalz.) Hiern in Trans. Combr. Philos. Soc. 12 ; 133, 1873; Clarke in Hook.

f Fl Buip Bmalies 1 . E&ET 1887
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Medium-sized, dicecious trees, with glabrous branchlets. Leaves oliernate, 10-14.5 x 4.5-6 cm,
somewhat ovate with wider base or elliptic to oblong, oblusely ocuminate of apex, subrounded or
attenuated ot base, coriacecus, glabrous; midrib fiok cbave, not candliculote, raised beneath, glabrous;
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d-gonous, obscurely rusty pubervious when young, glabrous with oge. Male flowers sessile, in 3 ho
J-flowered, sericeous, axillary clusters; epicalyx or scales [probably bracts} ca 3 mm long, sericeous,
Calyx ca 5 mm long, campanulate, pubescent oulside, globrous within, minutely 3-toothed or almost
kuncate; teeth valvate. Corolla 6-7 mm long, urceolate, 3-lobed; lokes contorted. Stamens 12-14,
inserted ot the base of corollo-tube. Female flowers subsessile, axillary, solitary; pedicals 1-2 mm long,
sericeoys, with biforious scales (bractsh at the base of calyx. Calyx 3-4 mm long, tubular-companulete,

3-teothed or almost truncate, pubescent outside, glabrous within; teeth valvate. Carolle 1-1.7 em long,
twhular, 3-lobed, divided up to the middle; lohes ovate, obtuse

—————— i LU L= B b L

. spreading, conforted. Stominode
inserted at the base of corolla-tube; filoments double the length of barren anthars. Ovary hemispheric,
glatnoys, é-celled, each cell 1-ovuled; styles 3, rather thick, obtyse. Fruits ca 2.5 x 0.5 em, cylindric-
oblong, glabrous, 6-seeded; fruiting-pedicels upte 2 mm long, sericeous, with scars of fallen scales.
Fruting-calyx funnel-shaped, truncate at apex, dry, hard, sericeous outside, glabrous within, enclosing

lower part of the fruit. Albumen equable {Fig.-54; Plate 21/3}.

R 3
5 0,

Hololype © India ; Maharashtra, Southern Ghots, Sahayadri hills, Dalzelf 5. . 2 Kb
Fl. & Fr.. February - August,

BOTAMICAL SURVEY OF HOLA
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Fig.-54. Diespyros sahayadryensis Danial & Vajrovelw
Famafe o, hobit, b scors of fallen scales on Fruiting peduncle,
£ bruit with caly, d. fruiting-colys.
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Ecol.: Rare, in semi-gvergresn forests an the hills, upte 2000 m,

Distrib.: Endemic to India, confined to Maharashira and Karnatako {Map-15).

Exsice.: KARNATAKA : North Kanara, Anshi, 450 m, May 1919, T. R, Belf 5947 ¢ 1CalL).
58. Diospyros saldanhoe Kesterm. in ). Bombay Not. Hist. Sec, 74 (2) : 326, 1977

Trees, 8-10 m high; brenches and branchliets densely tomentose with rather soft and short hairs

ond scatered, long and sfiff hairs. Leaves spirally arranged, 4.5-14 x 2.3-5.8 ¢m, ovate-chlong, ohlang
or subobevate-cblong broader in upper half, abrupty subacuminate with obtuse or acute tip, subcordate
at base, coriaceoys, densely hairy with long hairs beneoth especiclly on veins, upper suface almost
glabrous or with few scottered hairs, becoming glabrate with age on bothsides except midrib, ciliate-
margined; midrib raised beneath, candliculate above, hairy bothsides: lateral nerves not much prominent,
vpto 10 pairs or more, facing obliquely forward tawards margins, reficulation more prominent benecth
than upper surface; peticles not exceeding 5 mm in length, thick, ferete, densely tomentose. Male flowers
not seen. Temale flowers solitary, axillary, on young branchlets; pedicels upto 4 mm long, densely
tomentose. Calyx campanulate, upte 12 mm long, densely tomentose outside, deeply 4-lobed nearly to
the base; tube wpto 2 mm long, glabrous within; lobes elliptic-chlong, 6-7 x 3-5 mm, obiuse, densely
hoiry outside, glabrous or with few scatiered hairs within, ciliate with fong hairs, spreading, contorfed
in bud. Corolla tubular, about as lang os calyx or litle longer, hairy outside, glabrous within, tube
slightly constricted below the lobes; lobes 4, about as long as tube, ovate-cblong, cbtuse, conterted.
Staminodes 4, inserted ot the base of corolla-tube, glabrous; filaments abour twice as long a5 sterile

anthers. Ovary ovate-conical, densely cavered with long hairs, d-celled, cells 1-ovulad; stve 1, co 2 mm
~ Ao b bt and Riddan
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hairs of ovary, Zdubed of apex, thinly pubescent on outer face only. Fruits subovoid-globose, 1.2-2.5
cm in diam., densely fomentose, apiculate at tip by style remins; fruiting-pedicels 2-3 mm long, thick,
densely pilose. Fruiting-calyx not enlarged, tube flattened and disciform; lobes oblong-ovale, 6-9 mm
long. obtuse, hairy outside, glabrous within, spreading horizontally, fruit seated on the disciform platferm
formad by disc, lobes and torus, Seeds 3 or rarely 4, namowly pear-shoped, slightly pointed, smecth,
upto 15 mm long; albumen equable (Fig-55; Plate 21/4).
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Holotype : India : Karnataka, Hossan, Along o stream between Devalkere and Devarunde, May
1970, Nicofson, Soldonho & Romamoorthy, HFP62 2 (JCB).
Fl. & Fr.: January — July.

Feol: Along the streams in the Morests.

Distib.: Endemic to India, confined to Goa, Karnctaka and Kerala, upto 1000 m {Map-15).

Netes : This species is closely related to D. pruriens Dolz. to the extent that in Indian herbaria the
specimens of two taxa have been mixed up. Kostermans (1977¢) distinguished D. soldonhae Kosterm,
from D. pruriens Dolz. by its broader leaves with subcordate base, shorter hairs of wwo kinds, short
pedicels and larger fruits. He could exomine only fruiting specimens while describing the species. Tha

BOTAMNICAL SURVEY OF DI,
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Female -

Fig.-55. Diospyros saldenhae Kosterm.
ab. habit, ¢. calyx, d. corolia within with stominodes, e. gynoecium,

f. fruit with calyx, g. fruiting-calyx (dorsal view].

BOTAMICAL SURYEY OF INDIA
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present study revealed thut besides the characters used by Kostermans, two taxa may be well
distinguished @s under

leaves smaller, not exceeding 9.5 x 4 om, usvally rounded ot base; petiales not thick Female
pedicels 8-12 mm long. Colyx-lobes distinctly nerved, imbricate in bud. $tigmas hairy end conceclad in
the hairs of the ovory, lobes at apex not distinct or absent. D. pruriens

_ leevas rather large, atleast some upto 14 x 5.8 cm, usually subcordate at base; petioles rather

thick. Female pedicels upto 4 mm long. Calyx-lobes not nerved, distinetly contorted in bud. Stigmas
glabrous on irner foce, pubescent on outer face, projecting cbove the hairs of ovary, 2-lobed o

Qpex. L. SLNOOTIGs

During present study, | olso could not come across any male plant. The source of pollen material
for the female counterpart for producing hruits and seeds is not yet known. It's close affinity with
2, PrUFIEJ"I'S Dalz., however, indicates pDSSII'JIfII}r af l:-emg p{)"lnﬂfecl thrﬂugh the m::||e p||:|nl of latter,

L- o N I T | ihs rnnrﬁ_l'Jl
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Exsicc.- KARNATAKA : Hassan, Along o stream between Devalkere and Devarunde, May 1949,
Saldanha 13709 ¢ [JCB-Paralype); KERALA : Cannonore, Tirunalli, 825 m, 17" Nev, 1978, V. &
£ LoepFnl o (Al Theavthundemaloi-Chondonothede, 875 m, 24" Fah 1970 V. 5§

nﬁml,_jl:;_lﬁﬁl}ri_"ﬂ fu Loy | I oA pa L pLwc L e,

Romachondran 61385 9 [MH); Chandunathode, 840 m, 20" Morch 1980, V. 5. Ramochondron 66832
2 [MH); Palghat, Poovanchalai, 850 m, 29" April 1980, V. L Nair 67390 ¢ [MH, CAL); Malappuram,
Nilambur, Karuvarakundu, 16" June 1982, P. Mathew 33369 slerile {CAL).

59. Diospyros sincia Roxb. Fl Ind. 2 : 53%. 1832, non Hort. ex Loud. 1842, nec Bl ex Teysm
& Binnend. 1855; A. DC. in DC. Prodr. & : 232, 1844; Hiern in Trons. Cambr. Philos, Soc. 12 : 201.

1873; Clorke in Hook. F. FL Brit. India 3 : 563. 1882.

ILa l:u-n writh :+rﬂ|ﬁh+ l'rllf‘ll’ hrnnrhpt terete & bgmg nlosa, bgcgminﬂ

N | | | T I o
frao L n ming gl

5 11, LU”I\.UI
with age. Leaves ﬂ|’fernu’re, 2.5 '|]| x 1-3 em, I::mceohm or ﬂvmcr-h:mcncﬂuta ovate-lanceolate ones rulher
smaller in lower part of branches, long ucumincte af cpex, obtuse at base in lonceolate lkaves and
rounded in ovate ones, sub-membranous, heiry beneath when young and becoming glabreus with oge
except midrib and lateral veins, glabrous obove except midrib, cilisie when young; midrib Aot or
subcandliculate ohove in lower region and glabrous or filled with short hairs, raised and hairy benecth;
lateral veins 8-10 pairs, arcuating fowards cpex, not conspicuous, reficulation very lax between the

Ioteral vains; petioles 3-5 mm long, pubescent, terefe or flat cbove and rounded beneath, neither
red nor deoressad cbove, Male flowers subsassile, arranged in pubascent, bracteate, cymose clusters

grooved nor depressed abo

EF 1-3 fowers :ubaplcnl‘ef}f along an axillary, 5-7 mm long pedunc]e Bracts ovate-suborbiculor, 3-5 x
2-3 mm, boat-shaped, acute, pubescent outside, glabrous within, ciliate, with distinct midrib on dorscl
suface, enclosing the flower-buds. Calyx companylole, lawny hirsute outside, glabrous within, deeply
4-lobed; lobes ovate, apiculate, hirsute outside, globroys inside, ciligte, imbricate. Corolla bular, 5-8

mm long, salver-shaped, tawny hirsute outside, glabrous within, tube narrowed upwards; lobes 4, ovate,

BOTAMICAL SURVEY OF InDva
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Fig.-56. Dhospyros sifcia Roxb.
Male ; a. habit, b inflorescence, ¢ brog, d. comolla, e stomen.
female - F. habit, g buir vith calyx, b Fuoiting-colyx, i seed.
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erech or reflexed, tomentose outside, glabrous within, contorted. Stamens usually 14, rarely 14, glabrous,

free, about half of the length of corolla-tube, some inserted at the base of corolla-iube in one row, others

borne on forus; filamentks shorfer or about as long as anthers; anthers glabrous, acute of apex. Pistillode
absent or inconspicuows. Female flowers solitary, axillory, on erect pedicels thickened upwards.
Calyx and corolla as in males but litle larger. Ovary glabrous, 4-celled, cells 1-ovuled. Fruits aveaid,
25 35 x 1.5 '25 e, globrous. Fruiting-calyx small, 810 mm in diem., not much enlarged, flar,

on small disc

glabrous, blackish; albumen equable (Fig.-56; Plate 22/1 & 2).
Holotype : Roxburgh’s Plate Ne. 2507 (K],
Fl. & Fr.. March — September.
Fcol - Rare, found in the rain [orests, upto 1000 m.

Distrib; In India, the specias finds distribution in Uttar Pradesh, wW. Bengal, Assam, Tripyra and

Uses : Timber is used in building construction.

Exsicc.; MEGHALAYA @ Khasia & Jaintiat hills, Pongtim forest, 5" Nov, 19238, 5. R. Sharma 17974
o' {ASSAM): Dawki forest, 1" Moy 1943, G. K. Deke 13 @ [DD); Near Dewki Dok Banglow, 1" May
1943, G, K. Dekn 21697 £ (ASSAM); TRIPURA, : Damcherra, 30 m, 159" jon. 1942 0. 8 Deb 26819
o' (ASSAM); WEST BENGAL ;. Howrch, Royal Batunic Garden [IBG), 15% Aug. 1902, wWithout Coflactor
s, & (BSI); WITHOUT LOCALITY @ Herb. Sulp. Kurz, HBC Ace. No. 282543 J' [CAL). Also examined
East Bengal {Banglodesh), Griffith 3624 9 (K],

60. Diospyros svlcate Bourd, Forest Trees Travancore 253, 1908, non Kostermans 1977; Gamble,
FI. Madras 2 |5} - 777 1922,

Vernaeylar name : Mol Kari.

Trees, upte 10 m high, with blackish grey, smooth berk. Leaves alternate, 15-23 x 5-10 cm,

oblong or oblong-lanceolate, obrupfly acuminate af apex, lopering af bose, coriacesus, glabrous
bothsides, pallucid on the veins; netioles 0.8-2.5 cm long. Male fowers sessile, in tomentose, many-
Aowered oxillary clusters or in the axils of scars of lallen leoves, 5-merous. Bracts many, tomentose,
surrounding fowers. Stamens 10-12; anthers lanceclate, apiculate-acuminate due to produced connectives.
Female flowers 5-merous, sessile, solitary ar in clusters of 2-5 together, on old wood or in the axils of
leaves. Bracts thick, rounded. Calyx thick, coriaceous, densely velvety, deeply lobed; lobes 5, riangulor-
auricled. Corolla tomentose; lobes 8, thick, cohering. Staminodes 5. Ovary densely brown tomentase with
long hairs, 10-celled, cells 1-ovuled; style and stigmos 5, glabrous. Fruit & truncofe cone, 0.8-0.9 < 2.3-
2.6 cm of apex, covered with rusf)' tomentum when young, glabrous with age, marked with 8-10 deep

e gk aa e L
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lengitudinal grooves. Fruiting-colyx flot, gre
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Distrib. Skelch Mop — 15
® Diospyros ridleyi Bokh.; & Diospyros schovadryensis Danniel & Vajrovelu;
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k] ikt S kel L L A T L
O Diospyres stricto Roxb.; » Oiaspyros swloata Bourd.
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morgins, Seeds 10, fla, co 2.5 x 1 om; embrye co 13 mm long; redical longer tham cotyledons;

1 LL. dml s marfea
alpumen equapie [Fioie ££73)

Lectotype : India : Kerala, Travancore, Kallour river, above Mundamuri, 90 m, 27 Jan. 1901,

T. F. Bourdiffon 1323 ©,  {K-designated here].

Fl. & Fr.. Throughout the year; profuse Howering during February — Morch; fryits mature 1n

_ December — January
Fcol.: Rare, found in the valley of the rivers in evergreen and secondary forests at low elevation.

Distrib.: Endemic to India, confined to Kerala {Map-15).

Anctomy : Woed is hard, brownish-pink, with occasional lines of hlock. No black heartwood.
Pores numerous in radial lines. Mo use of the wood is under record,

Notes  Earlier, Brandis [1906) exomined the specimens Bourdiflon 1323 and 1584 (K} and
concluded that they belong to o new species, but ke couldn’t name it because of imperfect material in
hand. Later, Bourdillon {1908) named it as D. svlcofa Bourd. based on above mentioned specimens.
After Bourdillon no other worker could report this species. from Travancore or elsewhere. Further, in the
profologue the type locality for the specimen number 1323 ¢ {K) hos been given os Rani river, However,
the type specimen with same number reflects the type lacalily as Kollour river. Due to insufficient matericl
in hand, complete description could not be provided by me.

Exsice.. KERALA : Travancore, Moni, 100 m, 10" jan. 1905, T. F. Bowdillon 1584 &
[Lectosyntype-K).

61. Diospyros sylvatica Roxb. Pl. Cor. 1 : 37 1. 47, 1725, non Wall. ex A DC. 1844; Hiern
in Trans. Combr. Philos. Soc. 12 @ 161 1873; Clorke in Hook, f.  F! Brit. India 2 : 559. 1882
Kostermans, Rev. Handb. Fl. Ceylon 3 1 35. 1981, D. orixensis Klein ex Wilid. 5p. Pl 4 : 110. 1805,
non Wight ex Hiern 1B73; A DC in DC. Prodr. 8 ¢ 230. 1844.

English neme : Ebony.

LY | e 0 Bacm o e Ti_r_:!' E;".-'"".: Sﬂrﬂnﬂ!ﬂ' Kg.’!.: Kﬂkﬂsimli .ﬂ.L'Lﬁtﬂn-ﬁI; n.;l;rﬂ-nl:l
Vernaculor nomes @ Beng.: Kery, | li, Akkasarali Bilispegli;
Mol Manjathuvara; Mar.: Bhema; Or. Khalijya, Modhurokhalifya, Kaluchio, Kaliche, Konchia, Tam.:
Korupputheveri; Tel.: Gadha, Gata, Tellagada, Thellagata, Gadaluti, Hollagata, Nellaka-kamushti, Verrigeta,

Naliaghanta, Billogochh, michbithummeda.

Tall. dioecious Irees, rarely polygamous {Kostermans, 1981), upto 30 m high, with thinly pubescent
young sh:jgfg becoming glabrous with age, foliage turning black when dry. Bark greyish-black, irregularly
crocked. Leaves alternate, 3-14 x 1.5-7 cm, elliptic or oblng, narrowed at both ends, usually cbruptly
acuminate ot apex, some leaves clmost rounded ot apex, usually cuneate at base or rarely subroynded,
chartacaous, glﬁbrcus or minutely pubescent below in young leaves; midrib flat above or subcanaliculate

BOTAMICAL SURVEY OF [MNDIA
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Fig.57. Diospyros svivatica Roxb.

Mole - a. habit, b inflorescence, ¢ Hower-bud, 4. Hower, &, capslla withia with stemans
uid pfﬁriuudﬂ, {'g. stamens, M. piati![ude (ohsvand wiew], i, pisﬁﬂ‘uu’e {Fap view},
Femmle @ . hobw, ko inflorsscence, | Hoewer-bud with bracts, m. calys within,

n. stominadas, a. stminooa, (1. g¥ifecim, q. Frusit with rnl}r:-r, r fmiﬁng-rnbrw; “  srRd
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in lower region, roised beneath, glabrous in mature leaves; lateral nerves 7-9 pairs, oblique towards
apex, prominent beneath; petioles 5-10 mm long, thinly puberulous, fat obove, rounded beneath. Male
fiowers in puberulous, much branched dichasial cymes of 7-15 flowers, subsassile or outer ones on ca
2 mm |Dng pedice|s. Bracts and bracteoles amieﬂr]unguhr, 1-2 mm long, pilose, caducous. Calyx
cup-shaped, ¢ 2 mm long, pubescent outside, glabrous within, usually 4-lobed or rarely 3-lobed,
divided obout the middle; lobes wiangular, cilate, valvate, Corolla vrcaclote-companulate, white, 4-6 mm
long, glabrous bothsides; lobes usually 4 or rarely 3, broadly cblong, rounded at apex, rolate. Stamens
uswelly 18-20, rarely 13-22 {Hiern, 1873; Kostermans, 1287j, usually free or rorely few in pairs,
hypogynous, inserted en the torus around the pistillede; filaments about as tong as anthers, glabrous or
with Few hairs at the apex; anthers ovate, 1.5-2 mm long, apiculate, dehiscing through apico-lateral slits,
glabrous or with few hairs on the back along the connectives. Pistillode o flat, 8-angular disc or chovate
to oheonic, flat-topped, with distinct 8 grooves and ridges resembling mericarps of Malvaceae. Female
Howers axillary, solitary or in 3-flowered, bracteate cymes, somefimes the flowers are closely borne on
small young axillary branches and appear like racemes after falling of the leaves; pedicels 2-5 mm long,
pubescent, rather iungv.r?.r in sﬂli'ra'r}r' flowers than cymiose ones. Brocts ﬂvnie-frfunguiur, 2-3 mm iﬂng,
pubescent bothsides, inserted at the base of pedicels in the solitary flowers and at the base of peduncles
in cymose ones, soon deciduous. Brocteoles ovore-lanceclate, upto 2 mm long, pubescent, inserted at the
base of pedicels in cymose fowers and about the middle on pedicels in solitary ones, semi-persistent.
Calyx campenulate, 6-8 mm long, pubescent outside, glabrous within; tube 1.5-2 mm long; lobes usuolly
4 or rarely 3, 46 x 3-4 mm, broodly cblong or oblong-elliptic, obluse at apex, valvate. Carolla
urceolate, yellowish-white, 8-10 mm long, globrous bothsides; lobes usvolly 4 or rarely 3,
oblong-raunded, contorted. Staminedes 4, glabrous, alternating with corolla-lobes; filaments very short;
sterile anthers upio 1.5 mm long, usually close to each other in bud and appearing like o cone. Ovary
globose, 2-2.5 mm in diam., usually 8-celled or rarely 6-cefled, glabrous or with few scottered hairs at
apex, cells 1-ovuled; styles usvally 4 or rarely 3, co 1.5 mm long, sparsely hairy; stigmas bifid. Fruits
globose, 1.25-2 ¢m in diam., apiculete, glabrous; huiting-pedicels 2-3 mm long, thinly pubescent.
Fruiting-calyx enlorged, 1.5-2.5 cm in diom., glabrous, tube shallow bewl-shaped and the fruit seated
in the cavily of bowl; lobes vsuolly 4 or rarely 3, ovate-trianguiar, reflexed or herizontally spreading.
Seeds 2-8, ovoid or oblong-globose, upto 1.5 cm long; cotyledons cordate-rounded at base, tapering-
obtuse of apex; albumen ruminate {Fig.-57; Plate 22/4 & 23/1).

Holotype : Tab, 47 of Roxburgh, Pl Cor. (K}
Fl. & Fr.: February — November,

Ecol.: Usuedly found in domp evergreen forests, upfo 150G m. After epigenl germination of seeds,
the cotyledons persist for many months and function as photosynthetic organ until epicotyledonary leaves
are developed. The growth of epicotyledonary leaves is rather slow.

Distrib. In Indin, the species chiefly concentrates in the States of Bihar, jharkhand, W. Bengal,
Orissa, Maharashtro, Andhra Predesh, Kornataka, Tamil Nady and Kerola. It further extends southwards

to Sri Lanka (Map-16).

BOTANICAL SURVEY OxF IMOIA
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x 26-30 pm (Nair & I(cat|1|:|r| 1985). Details of pollen morphology hove been provided by Shama &
Gupta [1979) as pollen grains 3-colporate, prolote-sphereidal {30.5 x 28.5 pm), range 30-32.5 x
27 5-30 Um. Amb sub-circular. Colpi tong, thin, running from pole to pole, membrane ornomenied
{granulate}. Meaximum width of colpus about 1.5 Um. Exine about 2 WUm thick. Sexing thinner than

nexine and sexioe paltern ps.lh;;te to ohscure

Angiomy : There ore two voscular fraces in eoch cotyledon and xylem splits in 8:15 groups. Each
spicotyledonary leal possesses one trace, not prolonged into roet. Below the collet, the most seedlings

show crude octard exarch cylinder with protoxylem groups joined by strongly lignified perimedullary zore
[Wright, 1904},

'ﬂ."pud 10 1m. Exine surfoce psilote. Size 34-41

Hm. Exine surfoce psilohe !

The wood is diffuse-porous. Growth rings indistinct. Vessels very small, evenly distributed bub with
a tendency lo be cl|ignec| rudiu”}n mcsty in s.hort or long radial mu|ﬁp|es of 2-5; vessel lines distinct.

wnh rays. Roys duhnc! fine, clusehf spoced and uniformly distibuted. The |1emhmod and supwood are
indistinct, stroight-grained and fine-textured. The fimber is susceptible to dry wood borer (Wright, 1904;
Purkoyastha, 1982).

The timber is yellow or white, with smoll quontity of hearwood. The medullary roy cells of the
sapwood possess contents some of which show signs of disintegration and acquire a dishinet colour
passing into the heartwood. The number of parenchymatous cells with such contents increases considerably
from outside to inwards ond in addition many of the vessels bacome partially filled with gum-resin of

yellow colour. The differentiation of the elements is rather regular and the percentage of fibres is high.
TI‘\n Inr\rﬁl‘\ n'l: S n; Iu_uﬂt e 010 P‘H‘H; 'll'l+|'i nﬁ"-l s rﬂr‘] hl Hﬁ.i‘l Q(‘&")R mm h-lng:nﬂ' .ﬁl rllr-nnal-ur The
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length -:.-F vessels of sopwood is aboyt 0.36 mm, with 0.13 mm radial and G.09 mm tangenhial diameter.
The length of wood parenchyma cels in sapwoed vartes from 0.07 to 0.20 mm, with 0.014 mm rodici
diameter. The radial diameter of weed fibre cells in sapwood is 0.011 mm and in hearwood ca 0.012
mm. The rodial diemeter of verticol medullary ray cells is 0.02 mm and tangenhal 0.023 mm, with 0.07
mm vertical length. The rodial diameter of horizontal components is 0.07 mm and tangential 0.01 mm,
with 0.02 mm verfical length [Wright, 1904],

Fhytochemisiry : lupeol, betulin ond betulinic acid have been reported in the bark. ot-omyrin,
bauerenol ond a new friterpene alcohol have been isclated from the leaves {Rastogi & Mehrotra, 19930).

Uses : The kimber is very hard and of inferior quality; it is occasionally used in fancy work. The
ripe flashy sweel pulp of the fruits is occasionally eaten in South India during early winters. In Andhra
Pradesh, the Koyas tribals ground root-bark of this species with dry Zingiher officinals Rose. and the

r'1r'|-:+ﬁ |r_ rn1|r"\_.r I‘\nnlﬂ.rl ﬂHl‘I ﬂnﬁllnrl o8 rII"i A ra \tﬁr rl-u:- I- i Hearser l(ln. ;-J rIru'J Dlvrirmn rwitary b
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abave rnenhuned paste orally to cure bone fractyre [Reo & Henry, 1994},
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Notes : Flowers are strongly aromatic and usually visited by the bees. Kostermans (1981 has
excluded 0. orixensis Klein ex Willd, {1805] from the synonymy of this species, but | consider it
canspecific o O sylvafica Roxb. The Indian material examined by me is disecious and 4-merous.

Fxsice.: AMDHRA PRADESH Visukhupmnum, Beycnd Kottur, 325 m, 12" Qct. 1972, G V.
Subba Raoo 42555 G (MH); JHARKHAND © Woest Singbhum, Banki, Salai, 345 m, 2 Jan, 1961,
G. V. Subbarge 23102 {ASS5AM); Dumko, Sonthal Porgana, May 1907, Harsukh 478 © (DD);
KERALA : Malappuram, Milambur, Thanpumala, 13" Nov. 1982, P Mathew 33635 ¢ [CALl;
Kettamalopallam, 1400 m, 15" May 19935, fony Augustine & K. P R 15230 ¢ {KFRN; iddukki,

L pnp— 110 e 1M fee 18T A ¢S Pamrdirmmareas 739704 0 IAAHL Thallbads 3000 a0 2 pt
l..l'_fLJIII..J|| [ LWLy III.. 1 s SN I-"Ul-l'_r LT St - lurlulﬂ'ru“:ju" LA = s |Ir"|ll '.fr |l|=r\r\uu?’_r i ) P IJIll - f\‘l.LIr
1995, Jony Augustine & K. P. R 153171 &' {KFR; Trevoncore, Ponmudi, 13" April 1903, T. F

Bouwrdiflon 859 7 {DD); MAHARASHTRA ' Pune, Koke Poni forest, Ambavne-lonavala, 27 May 1964,
B. Venkata Reddi $7843 sterile {BSI); Ruigarh, Khandala valley, 7" June 1950, A. R, Bragan 308 sterile
{DD); ORISSA : Baleshwar, Baripada, Betwsen Dongadhic & Bhaonjikusum, 4" April 1964, 5 . Kaepoor
& Party 65216 O (LWG); Sundergarh, Kammadihi, 217 Feb, 1988, A. Mukherjee & D. Nomhata 3110
o (CALY; Ganjom, 90 m, Feb. 1884, J 5 Gemble 13769 ¢ |CAL); 1230 m, 1884, J. 5. Gomble
13758 < (DD}; Inukeudaji, 1500 m, March 1884, J 5. Gamble 13914 O (DDJ; Mayurbhan,

Orachandabhilla, 37 May 1940, Without Collector Acc. No. 88770 sterile (DD); Puri, 8" April 1918,
H. H. Haines s.n. © (DD}, Khorda, Feb. 1881, J 5 Gamble 9303 @ (DD); ¢™ Aprl 1917, H. H.

Haines 48530 ' (DD); Angul, Antuli, 14" Dec. 1902, L H. loce 2586 2 (DD]; TAMIL NADU

Tirwvallur, Madras, Top slip, 750 m, Cct. 1949, R L Awasthi 35 |[DD); Coimbatore, Karian Shola,
Anoraleis, Top ship, 780 m, 2™ July 1976, M. Chondrabose 47250 9 {RHMD); Korian Shola, March
1937 N. t. Bor 8153 sterile (DD}, Kurungumudi, Anamclais, 650 m, 19" April 1943, 1 Joseph 16230
o 16226 ¢ (MH); Nilgiri, Moyar river bank, 550 m, 16" Feb. 1972, B. D. Sharma 39817 T {MH);
WEST BENGAL : Siliguri, Junii Nedi, 16" Jan. 1907, H. H. Haines 2368 ¢ (DD},

62. Diospyros trickophylla Alston in Trimen, Handb. Fl. Ceylon 6 : 181 1931; Kostermans, Rev.
Handb. Fl. Ceylon 3 : 29. 1981; Remachandran & Bhargavan in Ind. J. For. 7 {3) : 247. 1984

Jayaraman in Bull. Bet. Surv. India 34 [1-4) : 230. 1992, D. pruriens sensu Thw. Enum. Pl Zeyl. 423.
1860 sensy Trimen, Hondb, F. Ceylon 3 @ 95 1895 non Dalz. 1852,

840 seasy Ti

Dicecious trees, 5-8 m high; branchlets covered with spreading, 3-5 mm long, stiff hairs. Bark
black, smaoth with shert longitudinal ridges. Letves alternate, 2.5-8 (12} x 1.5-3.5 (-5} cm, broadly
elliptic-oblong or ovote-oblong, thin, churtaceous, acute or obtusely shorlly subacuminate ot apex,
rounded at base or base slightly narrowed in elliptic-oblong leaves, hairy on the veins above and
thraughout beneath when young, subsequently hairy on midrib and lateral veins beneath and glabroys
above except midrib, ciligte with stiff, long hairs; midrib canaliculate above, glabrous or canal filled with
short hoirs, hairy and raised beneath; loteral veins 810 pairs or more, very close, thin, inconspicusus
bothsides, almost mixed with reficulation; petioles upto § mm long, canaliculate abeve, densely hairy with
long, stiff hairs. Male flowers in 3 to 4-Howered axillary racemes; peduncles co 1 cm long, covered with

BOTARICAL SURVEY 2F MDA
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Fig.-58. Dicspyros Fichophyllo Alston
Famale : o, habit, bec. Bower, d. l:cr|yx-]-:|I:-E, & gynoeciym, b fruit with cohyx,
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long, stiff hairs; pedicels short, 1-2 mm long, hairy. Bracts ca 3 mm long, orbicular, hairy oulside,
caducous. Calyx-lube deeply divided, oimost polysepalous; lobes 4-5, linear-oblong, 7-8 x 1-1.5 mm,

narrowed at base, glabrous, finely acufe fo subacuminate of apex, nigid, ciliate, valvate; thalamus
densely hairy. Corolla tubular, vellowish white, 1.2:2.5 cm long, tube litfle inflated at bose due to ovary,
axpended lobes upto 2.5 em across, hairy within; lobes 4-5, longer than tube, ocute, contorted. Stamans
12-14, hmﬂﬂvnous seated on the torus, connate info a central column; anther glabrous, namow, acute,
i i ' Fernale flowers solitary, in the oxils of upper leaves; pedi
1.2-2 em long, wiry, densely hairy, widened at top. Calyx flat, no whe, deeply divided, almast
polysepalous; lobes 4 5, 7-9 x 1.5-2 mm, linear-oblong, slightly narrowed at hase, finely acute to
subaowminnie of apex, UISIII]LTI}I‘ veined oulside, glﬁbr"us bothsides, ciliote with shiff, Iﬁﬂg hairs, valw
Corolla like males. Staminodes 5 or more, glabrous, inserted of the base of corolla-tube, with ||.nec|r
sterile onthers. Ovary ovoid-globose, 2-3 mm in diam., densely pilose-hairy, 4-celled, cells 1-ovuled;
stvles 2, short, thick, glabrous, concealed within the hairs of ovary; stigmas 4, glabrous. Fruiks
subglobose, ca 2.5 x 2 ¢m, opiculate, hairy with long white haoirs. Fruiting-calyx flat, no tube,
Fruit seated on the disc; lobes 4-5, rigid, flattened, patent or spracding, upte 11 x 4 mm. Seeds
1-4. reddish-brown, elliptic-wedge-shaped or glebose-ovoid, ce 1.5 x 1 em; albumen equable

IFig.-58; Plote 23/2).
Hofelype Ceylon FPlants, Thwoites 2836 [PDA].
Fl. & Fr.. April — Octaber,

Ecol: In undisturhed wet evergrean forests, upto 1200 m.

Dicteib s This toxon finds distribution in Karnataka, Kerala and Andaman & Nicobar Islands in
indio and southwards it extends to Sri Lanka — its native home {Map-16].

Anatomy Timber is white, tinged with yellow, turns red on exposure.

"y -~ . [ N R SN o WAL DN
fNofes ; somelmes COnTUsed for B Griiens Oz, o

hairy nature. However, D. pruriens Delz. bears solitary or geminate, pedicelled male flowers on o
common peduncle in the axils of leaves, imbricate and hairy calyx-lobes bothside with ciliate margins
in both sexes, corolla glabreus within and lobes imbricate. On the other hand, in D. trichophyfla Alston,
the pedice”ed male fowers are borne in 3 fo 4-flowered {in”ury racemes, cc:|yx-|u|::ea valvate ond
glabrous bothsides with ciliate margins in both sexes, corolla hairy within and lobes contorted. Wright
[1904) has recorded the presence of androgynophore in this species, a unique phenomenon,
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Exsice.- ANDAMAN & NICOBAR : South Andaman, Inanganj-Hill Jungle, 7% May 1892, G. King's
Collectar s.n., Acc. No. 281923 2 (CAL); Port Blair, Corka Chund, 22 May 1884, G. King's Colfector
324, Ace. No. 281893 @ {CAL); Nemaock Ghata, 27" June 1884, G. King's Colfactor 92, Acc. No.
281892 ¢ (CAL); KERALA Palghot, Mandambatti, Near Silent Valley, 1200 m, lan. 1980, 1L 5. Pur

et al. 3252 & IMH); idukki, Meenmutty-Kulomavu, 247 Feb. 1984, A. G Qondurangan 78076 (MH);
Kulamawu, 247 April 1984, € N Mohanon 81633, 81638 {#MH).
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Fig.-59. Diospyros truncota Zoll. & Mor.
a. habit, b. bract, ¢. Hower-bud, d. calyx, e celyx within with pistiliode,

F. stamens, g. pistillode.
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53, Diospyros truncata Zoll. & Mor. in Mor. Syst. Verzeichn. Javan. Pllanzen. No. 1156 : 43,
1844: Higen in Trans. Cambr. Philes. S5oc. 12 ¢ 172, 1873; Bokh. in Bull. Jard. Bot Buitz. Ser. 3. 15
(3] - 228, 1938, 0 viridis Craib. in Kew Bull. 1920 @ 303. 1920. D. truncato Zoll. & Mor. vars. minor
& major Bakh. in Bull. Jord., Bot. Buitz. Ser. 3. 15 (3] . 230. 1938

Dicecious frees, upte 20 m high, with glabrous, terete, widely spreading branches. Leaves
alternate, suybdistichous, efliptic-lanceclate, 8-13 x 1.6-3.7 ¢m, obtusely distinctly acuminale at apex,
acumin uple 1.5 cm long, aftenuately cuneate ot base, glabrous bothsides, pole green, morgins reflexed;
midrib canaliculate above, raised beneath; lateral nerves 10-13 pairs or more, thin but conspicuous

Y ) D, i ) [ s g
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pefioles 410 mm |c:ng, glahrous, conaliculate above, rounded beneath. Male flowers 4 to 8-together,
very rurel;.-r 2 only {Hiern, 1873), in subsessile, axillary, bracteate Cymes appearing like cluster of Howers;
pedunclas and pedicels upte } mm long, densely hairy. Brocts ovate-obleng or lanceolate, subpersistent,
pubescent. Colyx companulate, 3-4 mm long, norrowed at base, inflated cbove the middle, glabrous
bothsides, meuth truncate and about as wide os length of fube; teeth 4-5, 0.5-0.75 mm long, rianguier,
acute, valvate. Corolla oveid-tbular due 1o inflated tube in lowsr region; tube 5-10 mm long, glabrous
bothsides; lobes 4-5, elliptic or evate-oblong, acuminate at apex, conterted. Stamens 20 {rarely 8-11-
12-14 — Hiern, 1873 Bakhuizen, 1938), inserted at the base of Cﬂru“u-fube, SUqulJﬂl, puired:
glabrous; filaments not exceeding 1 mm; anthers linear, 2-3 mm long in bud, some straight, others
slightly falcate, apiculate due to produced connecives, glabrous. Pistillode glabrous, with 4 small sryles
united into a cone and appear emerging from the disc. Female Howers axiilary, sclitary, larger than
males; pedicels 2.5-3 mm long, pubescent. Bracts caducous. Calyx campanulate, about os leng as
pefioles, mouth truncate, glabrous; leeth 4-5, ovale, ocute or obtuse, valvate. Corolla pale yellow,
ovoid-tubular, globrous bothsides, double the length of calyx, divided upto middle; fobes 4-5, ovate,
acute, patent, contorted. Steminodes 8:10, glabrous, with terete filoments and 3-3.5 mm long, linear,
sterile anthers. Ovary ovoid or globoss, glabrous, 8-celled, cells 1-ovuled; styles 4, connate at bose,
globrous. Fruits globose, 1.5-3 cm in diam., apiculate due to style remains, glabrous and shining on
maturiby. Fruiting- raivx roricceous, 2-2.5 cm in dium tube FDrm'rnEI a A-cornared shallow cup enclogin

AN Fal
enclosing
lower part of Hruir; lobes 4 or 5, reflexed and unr:lu!ufa -plicate. Seeds ellipsoid, compressed, 1-1.8 x
~ [N 1 P A R N oS . 0 nl_;_ i o
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Holotvpe : Java : Zolfinger 1156 {P}.
El & Fro March — Jubye

P, EX TT.0 Feikdi

Ecol: Rare, in wet evergreen forests, upto 1350 m,

Distrib.: In India, the taxon is confined to North-Eastern Stotes, particularly Nagaland. it extends
further eastwards to Sumatre, Malayan peninsvla and Jeva - its native home {Map-14).

Uses @ The wood is dark black, but of inferior quality. It is offen used for agricultural implements,
furniture and house hold arficles.
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Mate + o hebi, b broct, o fower-bod, d. calyx, e colyx within with pishiliade, [ stomens.
Female ;g habit, h. broct {vental ~dew], i flawer-bud, j. cobx, k. sfomincde,
b GYMOECIUm, M. younf fruit enclosed within Cﬂl}-‘lr n. semi-matre it within m#:,m
o. matyre froit with cabyx,
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Nates & This taxon resembles closely lo Diospyros aurea Teysm. & Binnend., but moy be
distinguished by its glabrous leaves bothsides. Male Howers in 4 ta B-flowered clustered cymes, truncate

calyx-mouth with 4-5 small keeth, 20 stamens and totally glabrous nature of plant. These characters keep
it apart from rest species found in India. | couldn’t examine female plants and the deseription provided
herg is borrowed from the literature cited.

Fxsicc.: NAGALAND : Kohima, April 1894, King's Colfecter 191 & [CAL); Ridima, Naga hills,

1480 m, N. L. Bor 2766 [K]. Thers have been three specimens with same number {191} in CAL, end

all arc males.

44. Diospyros undulota Wall, ex G. Don, Gen. Hist. Dichl. Pl. 4 : 40. 1837; A DC. in DC.
Prodr. 8 : 233, 1844; Hiemn in Trans. Cambr. Philos. Soc, 12 : 215 1873; Clarke in Mook, F. Fl. Brit.
India 3 - 548. 1882; Bakh. in Bull. Jard. Bot. Buitz. Ser. 3. 15 {3) : 279. 193B. Polonio walkeri Wight,
Hlusir. Ind. Bot. 1 : 19. 1840, Dicspyros gordneri Thw. Enum. Pl. Zey. 181 1840; Clorke in Hock. F

P T TR Fr1 TOnm M N PRI W N TS T T Euml # Pemwal Alas Bl emean ... 4. 1272
Fl. Brit. ingm 3 ; 281 ool L wlikers |(¥¥ gy Wdrse in I-II-HI o CTGHAT, TG rTianZenram. 4 © JoL.

1890; Bhargovan wn Henry et of Fl. Tamil Nadu 2 : 68. 1987, D. cratericolyx Craib in Kew Bull.
1915 - 437, 1915. D. undulate Wali. ex G. Uon. var. cratericalyx {Craib) Bakh. in Bull. Jurd. Bot. Buitz,
Ser. 3. 15 {3) - 281 1938 D. uvndulora Well ex G. Don var, walkerd {Wight] Bakh. in Bull. Jard, Bot.
Buitz. Ser. 3. 15 (3] : 281. 1938

English name : tbeny.
Vernacular nomes @ Asm.: Dieng-thang, Khos.: Hingadu.

Evergreen trees, with drooping, glabrous or thinly pubescent and longitudinally striated young
branchas, Old back of fissured irreqular scales, Leaves clterncte, 5.5-20 {-37.5) x 2-9 (-12.5] em, oblong

or wbiang-elliptic to lanceolate, shorly acuminate, base narrowed or rounded and samewhat decurrent
with peiicle, chartacsous, membronous, glabrous and shining obove, minytely pubescent and punciate
beneath, margins reflexed; midrib candliculate and g|ubmus obove, raised and glabrous or minutely
pubescent beneath, sometimes with 2-4 glands at the base; lateral veins and reficulation prominent on
both surfaces; petioles 5-15 mm long, canaliculale above, rounded beneath, globrous or thinly pubescent.
Male flowers usually in 3 or sometimes upto 9-Howered, axillary, densely tomentose, short, bracreate
cymes; peduncles and pedicels very short and lomentose. Bracks ovate-obleng, somewhat concave
ventrally, 1.5-2 mm long. tomentose outside, glabrous ventrally. Colyx componulate, &-8 mm long,
densoly tomentose bothsides, 4-lohed, divided about halt way down; lebes wnie-dehr:-id acute, margins

fl... | 1 N | P ] r'l llrl"ullrlr nok Irnlu tnlu’nr chnnnrl A-rmevnoec by o £ 7 rarm oo
TIJT,  vaIvale, l._u-[u|u rfoe LY i R A Fot® bl e P ¥ L L e i Ul O/ ITHITF

long,
narrawed at apex at the junction with lobes, tomentose outside, glabrous within; lubes 4, ovate, aboul
s long as tubs, obtuse, spreading, contorted. Stamens 1G-16, vsually 14 or 16 in our plants, unequal,
atlesst some in pairs, inserted at the base of corolla-tube; filaments 1-2 mm long, hairy; anthers linecr,
3-d4 mm long, apiculate at apex due to produced connectives, with few scattered deciduous hairs or

glabrous. Pistillode hairy, rudimentary. Female fowers solitary, axillary, subsessile, brocteate; pedicels
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2-3 mm leng, pubescent, orticulated with the Howers, Brocts borne on the pedicels, ovate-oblong,
1.5:2.5 mm long, pubescent auiside, globrous ventrally, coducous. Colyx 5-6 mm long, campanulate,
4-lobed, divided obout half way down, mouth rather wide, tomentose bothsides or with few scattered
hairs outside; lobes broadly ovate, acute, margins prominently reflexed, valvate. Corolla shortly tubular,
glﬂbrnus bothsides; lobes 4, contorted. Staminedes 16, iinear-oh]ong, 1.5-2 mm tong, g]ubmus, inserted
ot the base of corolla-tube. Ovary ohlong, glabrous, é-celled, each locufe 1-ovuled; shles usvally 4,

and apiculoie of apex, brown-villous, becoming subglabrare on maturiry, Fruiting-calyx upte 2.5 em in
diam., thickened, woady, deeply companulate and embracing chout lower half of the fruit, with lobes
having reflexed margins in young stage; becoming rather wider and less deep with sprending lobes
towards maturity and enclosing lower one-fourth to one-third part of the fruit, Seeds upto 1.6 cm long,
compressed; cotdedons foliaceous, lanceclate, tapering of opex, rounded-cordate at base; albumen

equable {Fig.-60; Plate 24/1 & 2).
Holotype : Burma, Amherst, Wallich Cat. No. 4136 (K].
Fl. & Fr.: Fehru{:r}r — June.

Fcol: Found in wet evergreen tropical forests, upto 800 m. It reproduces through seeds. After
spigeal germination, the cotyledons persist for many months and carry out the function of photosynthesis
until epicolyledonary leaves are developed. The growth of epicolyledonary leaves is rather slow. The
flowering immediately follows the rew leaves every year.

Distrib.; The species finds distribution in W. Bengol, Arunochal Prodesh, Assam, Meghalaya,
Magaland, Tamil Nadv and Andaman & Micobar Islands in India. It also exiends to Bangladesh,
Myanmar {native home), Maiayan peninsulo and Melucca (Map-144.

Anatorny : The wood is diffuse-porous. Pores small, scanty, in short rodial lines. Growth rings
inclistinct. Vessels very small, evenly distributed but with @ tendency to be aligned radially, mostly is short
or long rodial multiples of 2-5; vessel lines distinct. Porenchyma difluse to diffuse-in-oggregates
sometimes as ¢losely spaced thin lines or forming o network with rays. Rays distinct, fine, closely spaced
and unifermly distributed. The tronsverse bars numerous, woOvy, CONCentric. The hearrwosd and supwood
are indistinet, straight-grained ond fine-texiured. Wood parenchymo forms distinet vasicentric sheath
around the vessels. The fimber is susceptible to dry wood horer {Gamble, 1881; Wright, 1904; Metcolfe
& Chalk, 1950; Purkayostha, 1982).

Uses : The plant has divretic, loxative and skyptic properties (Yoganarasimhan et al, 1984},

Notes : Bakhuizen {1938) hos redyced Diospyros cratericalyx Croib to the rank of variety under
this species. He mentioned its occurrence in Andeman lslands based on Kurz's collection 11-1873 (K] and
King's collection in fruit 15-X1-1893 (K). According o him, this variety is distinguishable from typical
variety {autonym} end var. walkerr {(Wight) Bakh. in having fruiting inflorescence subsessile, lateral nerves
obscure beneath ond depressad obove.
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Further, Bakhuizen [1938] has rightly referred D. gordner Thw. to the synonymy of proper
D undulate Wall. ex G. Don. However, subsequently it has been considered canspecific to D, walkerf
(Wight} Gurke which is reduced ko varietal rank wnder D undvlate Wall. ex G. Don by Bokhuizen
[1939) as var, walkeri [Wight) Bokh. According to Bakhuizen [1938) D. undulate Wall. ex G. Don
diffars from var. walkeri {Wight) Bakh. in haeving a rather shallow Fruiting-calyx cup, with distinet 4 lobes
ond o tomentum of long adpressed hairs; in var, walkeri {Wightl Bakh. the fruiting-calyx cup is quite
deap and iobes obscure, it has o short thick neck of bose and tomentum is exiramei}: small. During
present study, it was observed that characters used to dislinguish the variaties from proper L undufata
Wwall ex G. Don do not hold good due to wide range of varietions in the morphological characters.
Further, the depth of fruiting-calyx is directly related with age, as young frits have rather deep calyx
which bacomes shallow due to exponsicn of fruit on moturity. As such, the said vorieties have been

merged under proper species.

Exsice.: ANDAMAN & NICOBAR : South Andamans, Morth Bay, Sea level, 127 Sept. 1891,
Dr. G. King s.n. @ (PBL; Wright Myo, 117 Sept. 1982, D. K Hore 9180 < [PBL); Barotang lsland,
South Creek, Lauruji way side, 26" Oct. 1979, P. Basu 7360 % (PBL); Jarach Creek, 25 Oct. 1979,
P. Basu 7356 ¢ {PBL); Sastrinagar, 19" Jan. 1978, P. Base 7100 9 (PBL); Sipighat, 20 m, 25" March
1924, R, Ansori 1019 G (PBL); Rutland, Barakhari orea, 239 Jan. 1982 M. K. V. Roo 8692 <
(PBL}; Llitle Andoman, Dugong Creek, Sea level, 12" Jon. 1977, N. Bhargava 5113 O (PBL); North
Andamans, Soddle pE{:Ik, 250 m, 27" March 1977 N P. Bolokrishnon 5149 Q {PBL); R May 1982,

1
A ¥ v P p0s O PRI Whee dn SodAdls padok 175 m 207 Saemk 1087 0 K Doaeoal 07919 0
MRV Roo OYO0 Y WToge WO 10 SR00GIe peas, 10 M, LV oepn. 1Yol KK Fremnatt 212 Y

[FBL}; Boru, lung-la, 16" Feb. 1916, C. E Porkitson 1007 © {DD); ARUNACHAL PRADESH : East
Siung, Rotung valley, 350 m, 20" Jan. 1918, U N Konjilof 6561 sierile (DD} ASSAM - Sibsagar,
Dipling, 27* May 1912, U. N. Kanjital 1737 G {ASSAM); 116 m, 10" Dec. 1912, U. N. Kanjilaf 2016
' (DD MEGHALAYA : Khasia & laintio hills, 3% miles on G. 5. Rood, 10% May 1935, Shei Rem
Sorma 9266 < {ASSAM]: NAGALAND . Naga hills, May 1936, N. L. Bor 20749 G {ASSAMY: TAMIL
NADU : Caimbatore, Udumanparai, Frscher s.n. {CALl; WEST BENGAL : Bhoanirigens, 8" May 1936,

V. § Rao 5735 Q2 (DD

L e s P T -
65. Diospyros variegafa Kurz imn 1. Asia 871 Hiern in Trans,

Cambr. Philos. Sec. 12+ 203. 1873; Clarke in Hook. | Fl. Brit. India 3 : 557. 1882

Cnm Do | df 173y . a1 1 LI
UL DETIQG] G {A) D S T (I

English name .
Vemnacular names - Asm.. Gaob, Koilothi, Koliori, Kolonthi, Salkuli; Khas.: Bolgisem, Ponsckisim-

bophang, Kelti-arong, Kadeng-jong-areng; Nep.: Kalikath,

Trees, upto 20 m high, with glabrous bronches. leaves alternate, 9526 x 3,510 m, broadly
oblong or elliptic-oblong, acuminate at the opex, cuneate er subobtuse at base, enfire, glabraus,

coriaceous; midiib cancliculate above, raised beneath, glabrous bothsides; Inoteral nerves 8-171 pairs,
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Fig.-61. Dhospyros variegata Kurz
Mole : o, habit, b. bract, ¢ calyx, d. stamen.
Female : e. habit, f. brodt, g. flower-bud, h. corclla, i, stomineds, |. gynoecium,
k. Fruit with calyx, | seed.
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arcuating towards apex near margins, prominent bothsides, reticulate venation preminent bothsides;
peticles 7-10 mm long, thick, plabrous, terete or flat above, not canaliculote. Male Howers yellowish-
white, in axillary, bracteate, much branched, densely pubescent racemose panicles; branches of panicles
and Howers subtended by the bracts; ponicles develop on young branches of which the leaves seon fall
down and the inflorescence tukes the shape of a compound panicle; the flower-buds of the panicles are
mostly abortive in the specimens examined by me. Bracts 2-3 x 2-3 mm, almost suborbicular, acute or
apiculate at apex, pubescent bothsides but more densely outside, ciliate. Calyx 4-5 mm long, narrowly
campanulate, pubescent outside, lobed more than half way down; lobes 4, elliptic, obtuse, imbricate.
Corolla urceclate, glabrous bothsides, tbe a little longer than the calyx; lobes 4, ovate, acute, patent,
conterted. Stomens 16, unequal, inserted ot the bose of corolla-tube; anthers finear, cordate ot base,
apiculate at opex due to produced connectives, glabrous. Female flowers shortly pedicelled, axillary,
solitary or in foscicles of 2-3; pedicels 2-3 mm long, pubescent, thickened upwards and  articulated
with the Howers. Bracts ca 3 x 3 mm, broadly ovate to suborbiculor, pubescent hathsides, each
subtending a flower, deciduous. Calyx cug-shoped, 8-% x 7-8 mm, thinly pubescent cutside, glabrous
within, divided below the middle nearly to the base; lebes 4, 6-7 x 5-6 mm, almost suberbicular, obtuse,
imbricate. Corolle 8-10 mm long, urceolate, glabrous bothsides, tube 2-3 mm long and included within
the calyx; lobes 4, 6-7 mm long, elliptic, obtuse, slightly exserted from the calyx, contorted. Staminodes
8-10, fat, thin, glabrous, inserted at the base of corolla-tube in one row, sterile anthers ca 1.5 mm Jong
and arrow-shoped, filaments ca 1 mm long. Ovary globese, densely hairy, usually 8-celled, rarely
more-celled due to false septa, cells 1-ovuled; styles 4, ca 1 mm long, glabrous in upper helf, hairy in
lower region; stigmas 4, simple. Fruits ca § em in diam., subglebose, ferruginous-villous when young,
g|n:||3ru’re on maturiky. Frui'ring-ca|yx much accrescent, mora than 3 Emes as |-::rge as F|nwering female
calyx, flat, disciform, fruits seated on the disc; lobes 4, horizontally spreading. Seeds 3-4, oblong-elliptic,
turgid, 2-2.5 x 0.7-0.8 cm, pointed of micropylar end, with two median lines from micropyle to chalazal
end, testa glabrous but fuberculate; albumen equshle (Fig.-61; Plate 24/3 & 4).

Holotype : Burme (Myanmer} : Pegu, Brondis s.n. (K).
Fl. & Fr. April - December.

Fcol.; Found in wet evergreen forests, upto 8OO m or more. It reproduces through seeds. The
germination of seeds is epigeal.

Distrib.: In India, this species commonly occurs in Assem, Meghalaya and Mizoram, extending
further eastwards to Myanmar — ils native home [Map-16).

Anotomy : The wood is diffyse-porous. Growih rings indistinct. Vessels very small, gvenly
distributed byt with a tendency to be aligned radially, mostly in short or iong rodial multiples of 2-5;
vessel lines distingt. Parenchyma diffuse o diffuse-in-aggregates sometimes os closely spaced thin fines
or forming o network with roys. Rays disiinct, fine, closely spaced and uniformly distributed. The
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wood borer [anhr 1904; Purk }'Clh|+lu 1 982).

Phytochemistry : Diosindige A, lupeol ond betulin hove been isolated from the wood {Rastogi &
mMehrotra, 1993h),

Exsicc.: ASSAM - Nowgong, Diphy, 30" Wy 1935, G. K. Deka 13226 4 [ASSAM): Sonﬂlkuslu

11 I

#15, U N nanlrrrm 571F & {AS5AM]); Dispur, Guwahati, University campus, 2™ Mt:l}' 1762,
G. [} Srivastava 90711 & (LWG); Sibsagar, Borpathar, 71 m, 23° April 1914, U N. Kanjilal 3880
sterile {ASSAMI; North Cachar hills, tumding, 150 m, 307 April 1915, U. N. Konjifof 5560 ¢ (DD);
MEGHALAYA, ; Garo hills, Tura forest, 25" March 1941, R N De 20557 © {ASSAM); Rongrom, 15"

A
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66. Diospyros virginiana L Sp. Pl. 1057, 1753; A. DC. in DC. Prodr. & : 228. 1844; Hiern
in Trons. Cambr. Philes. Sec. 12 ; 224, 1873, D. concolor Moench, Meth, 470, 1794, D. guaiacona
Robin, Yoy, Louis 3 : 417 1807. D. pubescens Pursh, FI. N, Amer, 1 : 265 1814, non Pers. 1807,
0. carofiniana Mublenb. ex Rafin. Florul Ludov. 139, 1817, D. persimon Wikstr, lahr. Schwed. 1830
92 1834 D ciliata Rafin, New Fl. & Bot. N, Amer. 3 : 25. 1834, non A DC. 1844, D fertifis lodd.
ex lodd. Ark. Fruk Brit. 2 ; 1¥97. 1838. D. calycina Audib. ex Spach, Hist. Veget, Phan. 9 : 405
1840, non Wall. 1831, nec Beddome 1871, nec Mort. ax C. Kach 1873, 0. angushifolia Audib. ex
Spach, Hist. Yeget. Phan. 9 : 405. 1840. D. lucido Hort. ex Lloud. Gord. Mog. 394, 1841, non wall,

ex Steud. 1840. D intermedio Hort. ex loud. Encycl Trees & Shrubs 627, 1842

Enalish names : Americon Persimmon

Polygomous or dicecious trees, upto 18 m high, with deeply cracked blackish bark and pubescent
branchlets. Leaves alternate, 5-18 x 2.5-9 om, oval, ccuminate at opex, norrowed, rounded or

cibeardata At I'\n-c.:i cobmembroanson:e malar nubecant hononth- netinles 0027 N |nnn ruhecrant Aala
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu = FILEF QUDCSCRNT RONRSAIN, peies UL 14, PUResient. Mo

Howers d-merous lrarely S-merous — Hiern, 1873}, in shoit, 1 1o 3-fowered, axillary, pubescent cymes.
Bracts not enveloping the calyx. Calyx 2-3 mm long, campanulate, usually 4 or rarely 5-lobed, hairy;
lobes lonceolate, valvate. Corolla shortly tubular, pubescent, 7-9 mm long; lobes 4, one-third the total
length of corclie, contorted. Stamens 14, in pairs; anthers hairy, dehiscing by longitudingl slits. Pistillede
glabrous. Female Howers axillary, solitary, on 2-3 mm long pedicels. Calyx and corolla as in males but
larger. Ovary glabrous in lower region, pilose ot apex, B-celled, cells 1-ovuled; styles 4, pilose; stigmas
globrous. Fruits subglobose, 2.5-4.5 cm in diam., glebrous, tipped ot apex with remains of styles, pale-
orange when ripe, marked externally with 4 depressed lines running down from apex and with o slight
pruinose bloom. Fryiting-calyx spreading, 4 or 5-lobed, 1.8-4 cm across, subglabrous, tube disciform,
bruit seated on the disc; lobes broadly ovate, 8-18 mm broad, semewhat concave below, not appressed

to the fruit, margins recurved. Seeds 6-8, sametimes 3-5, ca 1.5 x 1 om; albumen equable.
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Chr. No.: 20=90 {Zhuony et of, 1990; Solovyove & Omaorav, 1986},

rf

a C_. ona 1- iy
Fr, G 1T,

tarch — October

Ecol : Sometimes cultivated in the gardens, particularly in South india. # is a slow growing tree and
has capability of reproduction through root-suckers. D. kaki Thunb. ex t. £, D fots L. and £ virginiano
L. ¢ross readily in nature [Grubov, 1967). Reciprocal crosses between D kaki Thunb. ex L [ {2n=%0)
ond plonts of hexaploid race {2n=%0} of D. virginiana L hove resylled in seed production when
D. virginiana L. was used as carpeliate parent. Howaver, the plants of the resulting F' generation appear
to have purely maternal inheritance (tMcDaniel, 1973} This evidence together with the occasional
parthanocarpic development of seedless fand seeded] fruits suggest that some apemictic mechanism may
be present in Diespyros L

Distrib.: Netive of Noth America; culbvated in India, Europe ete. Asclkar et ol {1992} reported
its cultivation ot Ceoncer in Kerala [Map-16].

Anatomy - Sapwood greenish in colour and heartwoed brown, hard, compact and tough. Growth
rings are distinct, The fifty per cent vessels are solitary and rest in rodial muliiples. Vessel perforations
are exclusively simple. The tangential vessel diometer is about 115 mm. The length of fibers is about
1270 mm, with 19 mm tangential diameter. The height of medullary rays is approximately 240 mm
[Groolf & Boas, 1974). Utsunomiya e af. {1998) have studied the fannin cells in the mesocarp of the
fruit and found that they eccupy 30-50 per cent area of the mesocarp.

Poffen : The pollens of this species differ in size from rest species of Diospyros L. os weil as other
genera of the family. They are rother bigger in size with meon polar diameter of 53.5 Um and mean
squatorial diameter of 48.5 Um (Morton & Kincaid, 1995),

Fh}f_fg[_-_hgmi'sn}r : The kuits contain tannin and pectin which have cholestersl lowering properties.
Besides these, they also contain sugar, lignin and colouring matter {Hiern, 1873). The bark and seeds
contain isodiospyrin. The wood yields 7-methyliugulone {5-hydroxy-7-methyl-1, d-nﬂphmnquinnne} {Asolkar
et of. 1992). Its &&' dimer, isodigspyiin, has been found foxic lo termites. Carter et af. [1978) have
also isolated shinanclone (4, 8-dihydroxy-6-methyl-1-tetralone) and scopoletin {7-hydroxy-4-methoxycoumarin)

from the wood which were found non-toxic to the termites.

Usas - Fruits are sometimes eaten by man and domestic as well as wild animals. In Virginia, the
fruits are made into cakes ond baked. These cakes mixed with tepid waler serve to maoke beer with the
addition of hops and yeast to couse fermentation. Spirit is also distilled cher further fermentation. tn
United States, the Fruits are dried and ground to serve as meal; the seeds are roasted and used as a
substitute for coffee and dried and green leaves for tlea {Meron, 1963)
(- ™ r 1 Lo mmd vl mlpm qe o f‘ll'ﬂlﬂ Y I R
LnTErTT‘I'TTE nT rever qkurrl 1ML RATRRT TPLLT L ARSI wa han 11k UF\-‘-’ I HIEU = 1
indelible ink. They are ostringent and styplic. The Frm‘rs tannin has stong demxlemg action agoinst

snake venoms and bacterial toxins, stronger than tannic acid. Experiments conducted with tannin on the

The inner bark s used in

A f b= I_.l &t
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rats have rosulted in tumour formation. The ogquecus extract was injected subcutanecus once u week for

-y i 1 | T I Y - b 2 TR S N IR I DU |
AL owesks and esOmaa o Turmeaulr FOmmediiean me ra I TTUIT & FI'ELIEH N> Clisdiesrenal

lowering properties [Asolkar ef of, 1992}

Notes ' The archaeclogical plant remains of this species have bsan recorded from louisiang

{Coquille} which indicate probuble important uses in prehistoric subsistence paiterns {Dunn, 1983}

aytherity of t

Kerala. However, 1 could not come ccross any spacimen in Indion herbaria visited by me or specimens
loaned From them. The description provided here is based on fiterature cited,

Species Dubice

Diospyros quaesita Thw. Enum. Fl. Zeyl. 179. 1860; Hiern in Trans. Cambr. Philos. Soc.
12 : 174, 1873; Clarke in Hook £ FL Brit. India 3 : 5460. 1882; Kostermans in Rev. Handb. Fl. Ceylen
~ay T

LT . 10T | T I TR I [ o
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English names : Calamonder Ebony, Persimman.

Vernacular name : Tam.: Kolumediriya,

Dioecious frees, upto 40 m high; bronchlets glabrous. Bark rough, black, peeling off in 2-3 mm
thick flakes. Leaves alternate, 8-18 x 3-8 cm, elliptic-oblong or oblong-lanceclate, obtusely acuminate at
apex, narrowly cuneate ot base, coriaceous, glabrous; midrib deeply conaliculate above, raised heneath;
luterul nerves 8-10 pairs, reticulation prominent bothsides but loose and irregular; peticles 0.8-2 cm
long, canaliculate above, rounded beneath. Male flowers in 3 to P-flowered raceme-like dichasial cymes
in the axils of bracts or leaves; peduncles uplo 2 cm long; pedicels ca & mm fong, wider at top,
nodding, pubescent, with 2, opposite, caducous bracteoles. Calyx elongate-oblong, 8-9 mm long; tube
thickened: lobes 4-5, deltoid, acute, 1-2 mm long, pubescent, thickened in the center, margins dilated
and coriaeaous, valvate, Corolla yellow, 10-12 mm long, tubular; tube swollen ot base, sericecus; lobes
4-5, broadly ovate, ocute, sericeous cutsicle, rofate. Stamens 16 or more; filoments very shont, glabrous;
unthers olmost sessile, pilose at apex. Pistillode inconspicuous. Female flowers solitary, in the axils of
leaves or caducous bracts; pedicels uptu 2 cm long. Calyx broudly barrel-shaped, adpressedly brown-
nilose outside; lobes 5, recurved-marginad inificlly, later wide intersegmentel pouthes are formed which
are first horizontal but later widen gradually and become strongly reflexed and only sharp fips remain
upright, valvate, Corella ca 1.5 em long, yellowish-white or white, odpressed pilose; lobes 5, recurved
in old flowers, abtuse, conforted. Staminodes 5, epipetalous, globrous. Ovary globose, usually 5-celled
or uple 10-celled, pubescent, cells 1-ovuled; stles 5, unitad at base; stigmas 5. Fruits subgloboss or
ovoid-globose, slightly comprassed, 6-7 cm in diam ., glabrous. Fruiting-calyx orbicular, flat, disciform,
3-4 e¢m in diam., woody, fruiks seated on the disc; margins of lobes sirongly reflexed, intersegmental
pouches large. Seeds 4-10, elliptic; albumen equable; cotyledons ca 2.5 x 1.2 cm, oblong-ovate,
rounded of apex, with strong midrib; hypocotyl glabrous.
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Holotype - Ceyvlon Plants, Thwaites 5010 {PDA).
Fl. & Fr- April  October. The plants Hower after o very long interval,

Ecol.: It is believed to inhibit in wer evergreen broad-leaved forests, upro 600 m. Gemination of
seeds s epigenl and colyledons get detoched very eordy. It is a very slow growing tree. The trees grow

well in rocky domp places rich in silica and iron,

Distrip.; Native of Sri Lanka, cultivated in India [Rostegi & Mehrotra, 1993b).

Anatormy Each f.:o’r}*!edon has three voscular broceos, madian of which is abortive, "l'uiﬂm s not

much splilted. Epicotyledons also huve one fruce each, probably continued inle oot (Whight, 1904).

The tasta of seeds is 4-7 r:e”s thick in the ovule soon aher fertilization, becoming 15-18 cells thick
IF n seeds and Dersist r iz mode ot aaiels,

i3 !'luu Hlﬁw| EL=l= kY =T aiE i3 MmaEs "rl."" (=] ||i""g\.uu||}r

tolded or rugulose pnhmde of rl:lr:|u:|||;~fr elonguted cells having elliptic-rectangular, shortly elongate or
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subgyrose tacets and mucilaginous contents. The mesophyll [middle layers] has many crystal cells at the
micropylar end. The inner integument is composed of small cells without crystals. Tegmen is 7-9 cells
thick in ovule soon after ferfilization. QOuter epidermal cells are unspecialized but slightly lignified
especially in the long endastome with narrow elongate and scarcely thick-wolled cells. Nucellar tissuo is

very small and soon obliterated [Corner, 1976).

The hearhwoed is deep brown, streaked with block bonds. Growth Mngs Oreé INconspicuoys, The
length of vessels in the twigs is 0.22 mm, with radial and tangential diomster 0.04 mm. In sapwoed,
however, the length of vessels is 0.43 mm, with radial diameter 0.13 mm and tangentici diameter 0.07
mm. The length of wood porenchyma cells varies from 0.04-0.15 mm, with radial diameter ca 0.009
mm. The wood fbres compose the major part {80-86 %] of secondary xylem and are responsible to @

nrpn’r axtent far the dl_ll’l’_!l.blllh.f n'F timber. lumina of fibre rells is rnmn|::-fp|v filled with dark matter. The
radial diemeter [transverse dimensions) of fibres in sapwood is 0.008 mm and in the heartwood is ca
0.0076 mm, The medullary rays form large vertical strands of tissue. The vertical length of vertical
medullary ray cells is ca 0.09 mm, with rodial diameter 3.012 mm and tangential 3.015 mm. The
vertical length of horizontal components is 0.03 mm, having 0.05 mm radial and 0.010 mm tangential

diameter (Wright, 1904; Meicalfe & Chalk, 1950

Fhytochemistry ; The bark ond timber of this species yield lupeol, betulin, betulinic ecid, sitosterol,
taraxercl, taraxerone, ursolic acid, oleanolic acid, scopeletin, plumbagin, elliptinone, dicspyrin and
diosindige A {Herath of of, 1978; Rastogi & Mehrotra, 1993b}.

Uses : The seeds are used to cure asthma. However, in some ploces the leaves are used for this
Purpose. WDDd is cnnsnderad [‘u:si' I'ar nrnﬁmnn'mf umrir Ri pe gumimy anh are somehmes actan l'n.- +|'ip

fativas.
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Notes : This taxon has been placed under doubtful taxo os no specimen was available in Indian

rII'J mey rrltl.l‘ll'l-ﬂl"l I"'h"’lt l"lﬂﬂf'l rnnAﬁ ih +ﬂ'ﬁﬁﬂm;l‘- Ii+ﬁrﬁ+llrﬁ- Annl:nn 'lll':+|'\ Jnr!:nn nnrn =Tl Pl B
no nNo TRir il Mo DT BRRSLIRR GER TRARSSTISAING DNRATLED WRLIg IR ariee LLm i B LY

without any focality. Further, Kostermans {1981} has considered it endemic to Sri lanka, probably in
correct sense.

PHYTOGEOGRAPHICAL ASPECTS

The family Ebenaceae are represented by two genera according to recent concepts of Whire {1980,
1988] and Wallnofer {2001) i.e. the genus Fuclea Murr, and Diespyros L, in the World, containing ¢a
600 species. The genus Euclea Murr. is rather small having ca 20 species restricted to Africo, Arabia
and Comere Islands, and many of its components ore limited to Cape Hora {Wallnofer, 2001). On the
other hand, the genus Diospyros L s much farger, representing rest number of species of Fhenacece,
which find rother wide distribution in the continents of Asia, Pacific lslands, Africo {including Madagascar
and Comoro Islands), Australia and North and South America {Walinefer, 2001), Most interesting |
is that most of the species of these confinents are confined to their geographical jurisdiction and do not
encroach other regions except few viz. 0. discolor Willd., D. ebenum Keenig, U, fascieulosa {F. v. Muyell |
F.ov. Muell, D. ferrea (Willd] Bakh, £ kaki Thunb ex L b, D fofus L, D. montana Rexh.,
D. virginiana L. efc which have crossed the continental boundaries by self or due to demeskcation. Thus,
there eppears an abropt 5pecies-5peciﬁc distributianal demarcation between the components of the genuys
Diospyros L. Further, there hos been no londmass of considerable commen occurrence of these taxa.
Under these condifions, the chances for exchange of genes berween different species-specific groups of
species are very poor in nature, it indicates that different confinental groups of species have evelved and

developed independently.

According to the number of speciss, ca 300 species occur in Asia and Pacific Iskands alone,
conshituting about fifty per cent of rotel swength of the genus in the World. The other zones of
conceniration are Americas which constitute cbout seventeen per cent of the total taxa by the
representation of ca 100 species, and African mainlond and Mudugusmr and Comoro Istands which

togethar spport co P8 species, obout s much as in Americas. The representation of Diospyros L in
+ very poor as 15 species contribute only obout 2.5 per cent to the Waorld strength, Th

He - Fa o ~
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representation of the genus Diespyros L. in Europe is almost negligible and most of the taxa |':|:we been

intteduced for domeshcobion.

Table ? revealed that out of 66 species of Diospyros L found in India, 39 species hove originatad
in Indio, representing co 59 per cent of total taxa found in India. Of these species of Indian arigin,
17 spacies are still endemic to India, particularly to South India, representing co 43.5 per cent of totel
species of Indian origin, Rest 22 spocies of Indian origin have migrated beyond the boundaries of

| I - a1 . 3 ' - In i bl . 4 - .
fhe ED'UF"”Y in different direchons. ADOQUT 4 SpECIE wIZ, LA Qififls 10w, L4 mef'arwxymn KEaxb. war.
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Table 2. Centre of origin and distribution pattern of different species of Diospyros L found in
Indic and in some neighbouring Asion countries. [+ represents presence ond — absence),

MName of species found MNative Distribution
e Indin homs B
. 5 c 2
£ E 5 a8
e o £ = 2 ES
E 5 = a P = o
S, G4 LA S
g = < -2 2. & T F E‘ =
. e i £ = = =] = < = i
1 2 3 4 5 8 7 8 9 10
Diceprae affinis Thw. lnclia +
ordamaniesa [Kurz) Bakh. India
apivlata Hiern Metlerysia- +
Indonesia
ossimilis Beddoms Indiet
arata (Thw.) Alston 5ri Lonka +
Barkeri Ramas. India
benghalensis Bokh. Bangiodesh +
Eourdiffeni Brandis Indig
Buxitohia  [BL) Hiern Malaysio + + + +
cachorensis  [Das & Kanj. ) India
Maithani
candofleana  ‘Wight India +
couliflora Blume Malerysia- + + + +
frdonesia
chiarexylon Raxb. var. india + + +
chfnroxylrun
chioroxylon Roxb. Indic
var. cupulasa Singh
cordifolia Roxb. India + + +
courtalfurmensis India
Behodur & Gaur
crumenata Thw, Sri Lenka - +
discolor Willd. Mayulsia- + + +
Ihdonesia
sbonum Koenig Indie * + + ¥ +
shretioides Wall. ex G. Don  Myanmar * +
slegans Clarke Indie
fasciculosa (E, v. Muell.] E. Indenesia + .
v, Myell,
farres (Willd.) Bakh. Indic + + + +
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1 S 3 4 5 4 g 10
foliolosa Wall. ax A. DC. India
ghatensis Romesh & india
Franceschi
glandulosa Lace rAvanmar + +
Rirsuia L 1. Sri Lanka +
Aolgama Gupta & Konjilal Mopal +
inpsigryis The Sritamka ¥
koki Thonb ex L 1. Japan + + - + +
kanjitali Duthie Indi
kiker Debborman & Biswas India .
kur=zii Hiern India + +
lanceoefalio Roxh. Myranmit v + + >
Jois | Chino + + + +
marmorato Parker India
mariabamea Tl var. India
pi_—'.-”i_.lr.r'r_'fa-pi_mrmml
{Hiernt CF.
mefanoxylon Rexb. var, Indio +
H_IErrI._"_rI:r.'ﬁ:}"rrﬂﬁ
mefu:lnl:rxyfon Roxb. war. fupru India +
[Buch.-Ham.) Singh
mamntans Roxk, India + + + + - +
muftifrrocteara {Marr.] Bukh. Fhilippine
netfgerrensis [Wight] India
Kosterm.
nilagirica Badd. India +
oocarpa Thw. 5ri Lanka
avotifolic Wight india +
panicuiata Dalz. Inelics +
peregring {Gaerin.) Gurke India + + + +
pilesanthers Blonco vor. Mycmmar + +
halferi [Cl] Bokh.
pilosivscuio G, Dan var, PelwLamimiar +
pilosivsciio
pifesivscwte G Don var. India
andamanensis
{layar. & Nayar] Smgh
pruriens Dalz, Indic N
pyrefocarpa Mig. Sumatro + + +
pyrehocarpoides India
Ramash & Franceschi
recemesa Roxb, Inclie + + " +
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1 2 1 4 5 6 7 8 5 10

romifora Rexh. tndia + +
ridiey: Bakh. Malaysia +
sohoyadivensis India

Donniel 4 Vaprouelu
salcdanhoa Kcsferrn. Iredia
skricta Roxh, India +
sufeera Baurd. India
syhvatica Roxb. India
wichopfiylla Alsan Sn Lanke
fruncato Zoll. & Mor. Java +
undilmio Wall, ex G. Don My rmca + + + +
variegote Kurz treanmor
wirgmiamo L Mok Amertcn

melanoxylon, D. pruriens Dalz. and D, sylvatics Roxb. have invaded Sri Lonka southwards; one species
viz. D. strichy Roxb. has migrated to Bongladesh; two species viz. D, ondamanica {Kurz) Bakh. ond
0. panicufota Dalz. have been reported from Maloysia-indonesia, withour inlermediate links; D. nifagirica
Bedd. has migrated further eastwords to Pacific lslands through Malaysian region, with no other links;
eastwards rmovement of D. cachearensis [Das & Kanj. F.) Naithani and D. kika Debbarmon & Biswas are
sofar confined to Myonmar; however, D. romiflore Roxb. has reached Myanmaor through Bongladesh and
D. kurzii Hiern has further crossed the borders of Myanmar to estabiish itseif in Malaysian and
Indonesion region; O chloroxylon Roxb. var. chloroxylon has migrated eastwards to Myanmar through
Bangladesh ond southwards to Sr Lanke; similarly 0. ovofifolia Wight has established eastwards in
Malaysia-indonesia region and southwards in 5ri Lanka; D. ebenum Koenig, D. ferrea (Willd.) Bakh. and
D cordifofia Roxb. diso show almost similar distribution pattern as some of them have well established
southwards in Sri Lenka and eastwerds in Pacific Islands through Myarmar, Malaysia and Indonesia;
D melanaxylon Roxb. var, tupru [Buch -Ham } Singh - a native of high altitudinal zones, has invaded
Himolayas from Nepal to Afghonisken ond similarly D. condoffleana Wight has migrated o Nepal. On
the other hand, a few senior species of Indian origin show rather wide distribution. D, mentana Roxb.
ond D. peregrine {Geertn.) Gurke have been reported from Nepal, Bhutan, Bongladesh, Myanmar,
Malaysio-Indenesia, Indo-China {Laos, Cambodia and Vietnom) and Sri lanka, D. racemosa Roxb. has
olso migrated almost on the some pattern through Bangladesh, Myanmor, Malaysia Indonesia,

Inde-China [loos, Cambodia and Yietnam) to Pacific lslands eastwords ond to Sri Lanka southwards,

The distribution pattern of the species of Dicspyres 1. within the country is olse very interesting,
as oyt of tolal 66 species, 30 per cent, i.e. 20 species are confined to South India. Further, about 50
per cent, i.e. 10 species are endemic among those found in South India, representing about 26 per cent
of the totol species of indian origin and 59 per cent of toral indian endemics. The genus Diespyros L.
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is represented by 1 endemic and 11 non-endemic species exclusively in North-East Indian Stotes,
constituting about 18 per cent of fotal strength. Again, 3 endemic ond & nen-endemic species find
distribution exclusively in Andaman & Nicobar Islands, constiluting about 16 per cent of total strength,
In addifion, ? endemic and 3 non-endemic species of South Indion origin have also migrated to
Andaman & Nicobar tslands during recent years. Four more non-endemic species have enriched the flora
of Andaman & Micobor fslands from North-Eastern States during Jast few years. About 11 species,
canstituing about 17 per cent of total strength of the genus in India, find rather wide distribution in the
country beyond the limits of three zones discussed above Among these species, 1 is endemic and rest
non-endemic, About 3 non endemic species viz. D. discolor Willd., D. ebemum Koenig and D. syfeatics
Roxb. are common to South india and M. £ States. Again, O fusciculose (F. v, Muell] F. v
Musll, — o non endemic species, finds distribution only in Utiar Prodesh and Ustranchal and similarly
D. holeana Gupta & Kanjilal is confined to Uttar Pradesh and Madhya Pradesh - the central parts of
India. About & species are under cultivation in different parts of the country.

Thus, it may ke concluded thot there are three main zones of high concentration of species of
Diespyres L. in India viz. Seuth India — consisting Kornataka, Kerola, Tomil Nadu ond Andhra Pradesh;
MNorth-East India — consisting Arynachal Pradesh, Assam, Manipur, Meghaloya, Mizerem, Nagoland and

Tripura; and Andoman & Nicobar — including islands. South India is the major center of speciation and
n and Andomon & Miceahar stan and on serond I"llf‘ll‘l'-" Marth-Frast rnr'lgrl +!"-QUEI.". rich in di\;gﬁl:_l}.r;

FAL R conar  STd f AL O =

i5 poor in speciuhon and evelution.

The next meximum components of Dicspyros L are of Myornmar {7 species) and 5r Lonkan

[ orgin. Kostarmane [1981) hes described ohout 20 specios andemic to Sr Lanka, It s
1& species) onigin. KOs S

interesting to note that about 20 per cent {4 species) of them viz. D airota {Thw.} Alsion, D. crumenoio
Thw,, D, hirsute L £ and D, trichophyfla Alston have established in Scuth Indie during recent years,
Further, out of 22 presently non-endemic species of Indion origin, growing maostly in South India,
12 species are reprosented in Sri Lankan Fora, Thus, Sri lankan and Indian species have fair chances
of gene exchonge in nature as compared to other parts of the globe and fogether constitule a mega
center (Indian subcontinent] of speciation in Asia. The species of Myanmar origin are masily confined
to North-Eastern States of India except a few which extend o Andeman & Nicobar tslands. Similarly,
about 11 non-endemic species of Indian origin, growing mostly in N. E. India, almost equally contribute
to tayanmar flora, indicating non-effective or absence of geographical barriers and fair possibilities of
#xchange of genetic material.

There occur 8 species of Diospyros L in India which have originated in Malaysia-Indonesian
region viz. . huxifolia (B[} Hiern, D pyrrhocarpa Miq., D cavliffora Blume, D. discolor Win.,
D. fasciculosa (F. v. Muell) F. v. Muell, D. ridleyi Bekh., D. apicvlota Hiern and D. truncata Zoll.

Maor Thase spacies Frd vany ri'-‘-'tfl‘lf_‘fed r‘llilrlhlmﬂn in |nAIEI Thp 'Flrl'..f SOV | DL f‘\g; EE.ﬂb!.‘Eh r{ in Sgu'l‘!'l
h I‘JELIEﬁ LLLRL] ' |l
India, the second, third and fourth ones in Andomon & Nicobar Liands, fifth and sixth find rather wide
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distnbution probably due to domestication and last two in M. E. States. The. species originated in Pacific
Islunds have very hord path o reach Indian land due to sea as a wide barrier and sofor only D. kaks
Thunb. ex L F. and D molibracteata (Merr.) Bakh. could land in this country, The species of high
altitude origin are also very poorly represented in India. D. hofeana Gupta & Kanjilal of Nepal and

D forus L. of Chinese origin have confined themselves upto the foot of Indian Himaloyes. D. virginiana

L is the only Americon species which has been domesficafed in India. Na element of African, Austrahian
ond European origin occurs in india. Further, the species of Diospyres L. growing in India are also very
poorly represented in the chove menticned continents. D kaoki Thunb ex L f, O fotus L. ond
0. virginfana L. ore recarded in Europe ond America, byt under cultivation. D ar:sn:urﬂr Willd.
r cultivation. D. fasciculosa (F. v. Muell

D. cordifolic Roxb, grow wild in Aus’rrullu D, ferrea (Willd.} Bakh. |'u:15 bean under‘ record From Afﬂr:u
and Auystralia and D ebenum Koenig from Australia and America.

" T
1 ¥ Trire:

distribution in different continents due to wide separation of continents by oceans. The continents

connected by |andmass bave barren areas as barrier where the genus Diospyros L. is pootly represented
viz, Western Asia. Westwards lo India, Pakistan, Afghanistan, Iren, lrag, Kuwait, Saudi Arabia ke are
the countries which conneet India to African rontinent. These countries support very few species of
Diospyros L. viz. D, kaki Thunb. ex L. f., D. fotus L, D. montana Roxb. and D. melanoxyfon Roxb. var.
rupry (Buch.-Ham,] Singh, some of which are mostly domesticated for fruits and foliage. This intermediaie
dry, arid ond sandy londmass keeps the Indian ond African elements confived to their boundaries.
Similarly, the climatic and edaphic conditions of Eyrope ore not healthy for the survival of the species
of Diospyros | As such, inspite of lond connection with Asio and Africa, there hos been bardly any
migrntiﬂn to norrh or vice versa, The high altinedinel long range of Himoleyo hetween Asia and Eurcpe

species of Diospyros L on e

QOut of 66 species found in India, 19 are common to Sri Lanka, 25 ko Myanmar, 23 to
Malaysia-Indonesia, 15 to Pacific lslands, ¢ to Bangladesh, 17 to Inde-China (Lass, Cambodia and
Vietnom} and neighbouring couniries, 8 to Nepal, 3 to Pakistan and Afghonistan ond 3 e Chinc. This
indicates that Indian Ebenacese hove more close offinity with Sri Lanka and East Asian countries than
northern and western countries.

PHYLOGENETIC AFFINITES

Trﬂdifionnlly, the e«rc|ulinnﬂr}r relohionshi

-

of Fbenaceas hove besn based on the impertance of few

simple leoves, radially symmetrica| flowers, axile placentation, vpte ten uninycleate owyles und few large
seeds with endosperm. Based on above choracters, Cronquist (1981, 1988) established affinities and

ploced the families Lissocarpaceae, Sapotaceas, Styracocece and Symplococeae logether with Ebenacece
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under the order Ebenales ond believed that Ebenales were derived from theclean complex. Thorme {1974
1992] followed Cronguist’s (1981, 1988] concept but placed Symplococeae closer 1o Theales, whereas
Dohlgren {1980, 1983, 198%) considered Symplocacede to belong within Cornales, Takhtajan {1987}
placed Ehenarene, Lissocarpaceae ond Styracaceae in Ebenales, Sapotaceas in Sapotales and Symplococeae
in Thecles. Wagenitz [1964) included Fbenareas, Hoplestigmatareae, [issocorpoceas, Sapofaceoe,

Cooo on d 'q'umnlrnr-nrnﬂﬂ |r1 Fl’\unﬂlnc Hikbinear (1047 'I t;ﬁél:_'i 1 ﬂ'l"'_'ll
i

yrococege npiocaceas in Ebenales. nukehinsen (Y6 £ 3
WWWMWWW&WWWW
Sarcaspermataceae [ysually included in Sapotacese} and latter include Lissocarpacese, Shrocacenss and
Symplocacege. He believed that Ebenacese provide a link between Myrsinacece {Myrsinales) and
Sapotaceae (Ebanales), suggesting that both orders probably were derived from thealenn steck. Nooteboom
(1975} also believed that Symplocaceae may be better placed within Cormaceae or possibly Theocae,
due to identical pallen morphology, leaf and weood enatemy, gynoecium and leaf-margins, Galdberg
[1984) included only Ebenaceac and Sapotacege in Ebenales. He placed Lissorarpacese and Styracacece

in Styracales and ploced Symplococese in Theales.

Earlier to these workers, Hiern {1873) also made an aftempt to establish phylogenstic offinities of
the family Ebenoceae with Olacaceas, Styrocacaae, Annonoceae, Theaccae, Ternstroemiaceae, Sapotaceas
and fficruceve. His II}’PUIFTE5I5 rﬁgﬁl‘ajulg affinities was almost an |||1pruvec| concept of l.__|'||;]|5}r ({1855] and
Phiers (1862} as he considered Fricacess, Humiriacene, Tiliacegs, Bixaceas, Magnoliaceae, Dichapetalocece,
Chaillefiaceae, Eupheorbioceae, lauraceae, Myrsinacege, Convelvulaceqe, Celostracege and Olegrece
quite far from Ebenocece, indicating low level offinities. Such disagreements suggest that probably
Ebenales in broad sense do not represent a natural group. Te have a more comprehansive undersrmnding
of the phylagenstic relationship, molecular studies hased on rbel sequence data have been carricd out
during rccent years. According to Morten et of [1997), the most closest groups o Eberocecs are
Supotaceae, Styracacecs, Sorcospormatoceas, Symplocacese nnd monogeneric Lissocarpacene. Molecular
stuclies based upon (el sequences [Moron ef ab, 1%7/7] and other melecular dato support mﬂnophﬂeiic
origin of Fbenaceae. They placed these families ynder the order Fhenales ond considersd latter a
polyphyletic group. Their studies indicate that Ebenaceae may be a sister-group of Primulales {including

the families Myrsinacege, Primulaceae and Theophrastaceas) within the large Ericalean clade, which, on

the athar |-'u:1r1r'_| T3 | nnr’r of the Asteridos clode amang Eudicnte Salbie ab =f 1007 ~nsar L
******* = &F al. (7Y JUULY, wno

analysed 18 5 rlbDS-Dr'nEIl CNA, proposed the position of Ebenacese under the order Ericales within the
Ericolean clade ut u very different level. They ploced it between Polemonioceae and Ternstroemiaceos —
the most closely allied o Ebenacece. Some of the other closely related femilies which graduvally stand
litthe Far are Shracacese, Symplocaceage, Sepotacecs, Theacege, Ericocece, Tetrameristaceae etc in
ascending sequence, and Myrsinaceas, Theophirastacsns, Primulaceae, lecythidacaae, Roridulacene show
reducing offinifies in gradual descending order as illustrated in Hustration 1
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Nandi ef af. {1998} based on rbecl and non moleculor data presented tree cladogroms wherein

Ebenaceae were localed at thres different positions within the clade "asterid I which is a port of major
clade "asterids" Stydies carried out by Savolainen et of. {2000} based on rbel gene sequences support

1

isolating

Polemoniacea®

ca N
\ \ \W

L )
®Cythidaceae ced%
raondut®

Must. - 1. Plan exhibiting phylogenstic offinities of Ebenacege within Ericales bused on Soltis ef

al. {1997, 2000) concept.
the findings of Soltis ef ol (2000} to some extent. They also placed the fomily Ehenacece under the

order Ericales and considered Ericales and Cornales fo form o major clade in evolutionary seccession.
Within Ericales, the fomily Ebenaceae wos considered to stand between Polemoniocese and Myrsinaceae
as o link. The other importont groups which show rather low affinities in gradual oscending
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sequence are Diospensioceae, Styracaceos, Temsiroemiccece and Symplocacene The families like
Primulacese, Theophrostaceae, Sapotaceae, Theaceas, Ericacese, Aciinidiacene, lecythidaceae,
Marcgraviaceae, Tefromeristaceae elc also show reducing offinifies in gradusl descending order as

iHustrated in lllustrobon — 2.

Svmnlocarocas '
e rat

P bt 5 by R

Ternstroemiaceae
Slyracaceas
Diaspensiaccas
Polemoniacease
Ebenaceae
Myrsinaceae
Prmiiaceas

— [heophrasigceas
Sapotaceae
Clethraceae

Theares o

Theaceae +———— Fricales
Cyriftaceae

Fondulaceas
Ericaceae
Sarraceniaceas 4
Aclinidiaceae

Lecythidaceae
Fouquienaceas
Balsaminaceas
Marcgraviaceae ——— RMajor Clade
Pallicieraceae

letrameristaceae
Garibhiarogs

et b P T e

I
Y

Loasaceas

Comales

llust. — 2. Evolutionary trend and phylogenetic offiniies of Ebencceas within Ericales based on
Savolainen et al. {2000) concept.

Though conflicting, the recent molecular analysis combined with morphology, chemistry, palynology,
embryology and other nen DNA characters have greally improved cur understanding on phylogenetic
relationship of Ebenaceae with other flowering plants. Baas (2000) has made an attempt ta supplement
the recently praposed evolutionary cladogrums based on weod anatemical characters. The order Ericales,
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under which the monophyletic family Ebenaceae is placed by most maleculor biologists, is characterized
moinly by solitory vessels, scalanform or mixed scolariform simple and scolariform perforation platas,
disﬁncﬂy borderad kbre pits, qpufrnchea| purenchymu and heterocellular rays, wsually of two distinet
sizes. Most of the families placed umder the order Ercales by meleculor biclogists may be easily
accommodated on wood anotomical characters except Sapoteceae and lecythidaceae which have large
nultiples, These two fomilies

R
[ =y

e
I.ll W

vessel-rav oire. Fihees with simple pite and vagsale frea
B3t ¥R, TERME: WA simpee itz d Hoie e

A T
[ [ =1} L
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evidences fo establish close offinity of Fbenaceoe with Styrocacece as both have bitegmic, upto ten
uninucleate ovules. However, the Sapotaceae and Symplocacece stand litle isolated from Ebenaceoe as
they have unitegmentary, ten uninucleate ovules. The clues provided through palynological studies also
suppert evolutionary trends proposed through molecular data to some extent {Nair & Kothori, 1985}
Palynological studies carrred out by Morton & Kincaid (1995) throw light on evolutionary ends within
the family Ebenaceae ot generic level. The genus Eyclea Murr. constitutes one group os regard pellen
morphology, especially in respect of pelar and equatorial diameters and Diospyros L, together with other
genera viz. Cargiffea R. Br., Gunisanthus A. DC., Maba 1. R. & G. Forst., Macreightia A. DC., Rospidios
A. DC., Royena L. and Tefrachs Hiern which have been merged under Diespyros L. presently, constitutes
another group except Diespyros virginiana L. which forms third independent group ond stonds for
removed and isoloted from both groups. These observations provide amother taxonomic support to the
concept of White (1980, 1983), who recognized only two genern in Ehenaceas viz, Fuclea Murr, and
Fay

Diospyros L. and merg gen un

A perusal of literature revedled that our present knowledge is quite inadequate to resolve
contradictory preliminory results on evolution and phylogeny of Ebenaceae due to the lack of adequate
fossil evidences. Additional features from various disciplines clso need to be vigoreusly exomined and
analyzed to test generic limits, phylogenetic trends within the family and phylogenatic and evoluionary
affinities with other families and higher groups of various toxenomic levels. Further, the affinities within
the species of the genus Diospyros L will be discussed in the chapter deoling with phenetic offinities in
present monograph,

PHENETIC AFFINITIES

-!-I_-lﬂ rmrocant r_hlr‘lu rmrnnlﬁr‘l +L\nt +t'\n rame I hocaveae | 1y +L\n e Lannr.ﬂna 1c rn+|'|nr oo

e prese stugy revanied fnod Tne genus Losperos LN The iomily LDangrege (s raimer more
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and remarkobly high degree of variations in morphological features within the individuals of a species
have greatly enhanced the difficulties in delimiting infra-generic ond infra-specific toxa through a limited

,_
-

suits of morphological characters. In the revisionary studied where a toxcnomist has to depend on
preserved herborium  specimens, the range of certain characlers cannot be assessed due to non
availability of adequate material in perfect state. Difficultios in clossifying and establishing phylogenetic
relationship between the species of the gemus Diespyros L have also been realized due to non
avoilability of plonts of opposite sex in certain species. Further, lock of adequate supporting clues
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of taxonomic interest from other disciplines in the genus Diospyros L. has also resulted in misidentification
and misinterpretation of the infra-generic taxa. Under such circumstances, establishment of phenetic
affinities between the species Yo determine phylogenetic relotionship and evolution is rother @

difficult task.

In the present work, the author has, however, made an attempt to understond phenetic affinities
based on gress morphological characters. Thirty merphological characters forming fifteen pairs of almest
constant contrasting characters of toxonomic value have been selected and each character has been
aiven equal weightage. The selscted chearacters are mainly repraductive, as vegetative choraclers are
highly variable within a species or even within a plant. These characters, though overlap ot cerain
points, may be easily ossessed and expressed in dry preserved herborium specimens. The selacted
contrast choracters have been grouped into two groups viz. Group A — with odd number of characters

and Group B — with even number of characters. The numbers of species representing such characters
have been given in parentheses as under

Group A Group B

1. Midrib of leaf canaliculate abeve (60 spp} 2. Midrib of leof flat above (15 spp.)

3 Calyx and corolla 3-lcbed (11 spp.] 4. Calyx and corclla 4 o 5 or more-lobed {58
spp-)

5 Calys-lobes volvate {50 spp.] 6. Calyx-dobes contorted or imbricate {14 spp.)

7. Calyx glabrous bethsides {15 spp. 8. Calyx pubescent er hairy on one or bothsides
|63 spp.)

2, Carolla urceclate or bell-shaped (22 spp ] 10. Corelle tubular or hypecrateriform {45 spp.)

11. Corollo glabrous bothsides {14 spp.} 12. Corolla hairy or pubescent on one or bothsides,

fully or partly (51 spp.)

13. Stamens hypogynous, inserted on the forus 14. Stamens epipetaloys, inserted on the corolla-

{28 spp.) tube {38 spp.)
15. Anthers apiculate due o produced 16. Anthers obluse or acule, connectives not produces
connectives {46 spp.) {15 spp.)
17. Anthers glabrous {45 spp.} 18. Anthers hairy {23 spp.}
19. Staminades present {50 spp.) 20. Staminodes absent (11 spp.)
21. Owory glabrous {23 spp.l 22. Ovary hairy or pubescent, partly or fully
{43 spp.)
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Group A Group B
23 Ovary 3 or d-celled {27 spp.) 24. Ovary more than 4-celled, partly or Ffufly
45 spp.)

25, Cells of ovary T-ovuled {62 spp.) 26. Celis of ovary 2-ovuled {3 spp.)

27. Fruiting-calyx cupuliform or bowl-shaped, 28. Fruiting-calyx flat, disciform, with spreading or
enclosing full or lower part of the fruit reflexed-lobes; fruit seated on the disc formed by
(23 spp.} calyx-tube and terus, not enclased within the colyx

(41 spp.}
29. Albumen of seeds equable {48 spp.) 30. Albumen of seeds ruminate {13 spp.]

The reprasentation ot above mentioned characters by sixty six inbra-generic taxa of Disspyros L

the characters of Group A or of Group B, except in (i) D ofrate (Thw.) Alston and D. pyrrhocarpa
Miq. — anthers are apiculole as well as obtuse or acute; (i} D. konjilol Duthie, D, fonceaefolia Roxb.,
D melanoxyfon Roxb. var. melanoxylon, D. ni!'cagirica Bedd., D. cocarpa Thw., D. syfvatica Roxb. and
D. undulota Wall, ex G. Don — the anthers glabrous as well as hairy; (i) D. discofor Willd.,
D. aocarpa Thw., 2. panicufata Dalz. and D. stricio Roxb. — the stamens epipetaloys as well as inserted
on the torus; {iv] D. couliffora Blume, D. insignis Thw., D. mefanoxyl'on Roxb. wvar. mefanuxyfon,
D. melanoxylon Roxb. var. tupru {Buch.-Ham.) Singh, D. muftibracteato {Merr.) Bokh., D. ovalifolia Wight
and D. racemosa Roxb, - ovary 4 to B-celled; {¥) D. fotus L. — ovory glabrous to hairy; {vi} D. syvatica
Roxb., D fascicidosa (F. v. Muell] F. v. Muell and D ococarpa Thw, — calyx 3 to 4-obed; (i)
D. couvrtoffumensis Bohodur & Gour and D. fotus L. — calyx glabrous to hairy; [viii} O fous L —
calyx-lobes volvate in male and imbricate in lemale; ©. schoyadryensis Denniel & WVajravelu and
D. virginiona L. — corollo urceolate to wbular: {ix) D candoffeana Wight and 0. ferrea [Willd.) Bakh.
— the fruiting-calyx cupuiiform o fiat; [x) D. fosciculosa {F. v. Muell} F. v, Muell. and D. melonoxylon
Roxb. vor. tuprue {Buch.-Hom.} Singh — stominodes present to absent; (xi} D. elegans Clarke, D. ferrea
(willd) Bakh., D glandulaso loce, O insignis Thw., D melonoxylon Roxb. var. melonoxylon,
D. montana Roxb. and D. cordifolia Roxb., D. paniculata Dalz., D. siricta Roxb. end D. sylvatica Roxb.
-~ the midrib of leaves canaliculate to fat on tha upper surfoce. Such taxo which have confrasting
characiers of both groups together provide links in svolutionary process through which the genus is

still passing.
=3
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To determine phenetic affinities between the species and phylegenetic evelution in the genus
Diospyros L., the type species D lotus L. which presents bypical characters of the genus may serve as

ors ['rnm Prﬂ.nn jﬁ nn.rl ﬁ r-l-h.n--hr-lf_'.rc l:rn. o bt e ﬂ_

r.nl B AR Tl 3 LI Tl \JIUUF
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- TS OF OO0 il oL AONUS [ ] B F IRt St | A

almost equal. A perysdl of table 3 revealed that D. couliflora Blume, D. koki Thunh. ex L |, D mamona
Roxb., D. peregring |Guertn.] Gurke ond D. voriegata Kurz are most closely related species to primitive
stock as they share 14 characlers in common with type species. Further, it is interesting to record that
like type species dll these species bear almost equal characters [7 to 9} from Group A and Group B,
except D peregrina {Gaertn.) Gurke which shows more tendency towords Group A {10 : 6} characters,

indicating a line of evolution towards dominance of Group A characters.

A step divergent stand D. afrata [Thw.] Alston, D couvrtolfumensis Bohadur & Gaur, D kanjilal

Duthie and D. cordifolia Roxb. which share 13 characters in commen with primitive stock. The second
and third species of this group show evolution tewards Group A charocters as they represent 11 @ 5
and 10 : & characters respectively from Group A and B. D cordifolio Rexb., however, hears 8 - 8
charocters from both groups indicaring linkoges with both groups of species. D. atraic (Thw.] Alstan

hears & - 10 characters From Groun A rnd B reznechively onening o coeond Lae af swvehdion bosemrds
bears & ¢ W) charocters roun A ong borespechvely, opanitg o wecong ling of evoiuhon fowqros

dominance of Group B characters.

The third group of species includes D. ossimifis Bedd., D. chloroxylon Roxh, var. chloroxyfon,
D. discolor Willd,, D. ebenum Koenig, 0. ehretioides Wall. ex G, Don, D, glandulosa Lace, D. kurzii
Hiern, D. fanceaefolia Roxb., D. nifagirica Bedd., D. cocarpa Thw., D. evalifolic Wight, D. pyrrhocarpa
Mig. end D. uvndulate Wall. ex G. Don which beor characters from Group A and B in almost equel
proportion {7 to 2 or 10 to 8} ond share 12 characters in common with basic stock, Evoluionary
divergence in the characters towerds Group A was noticed in D. racemosa Roxb. {10 : &), D. truncafa
Zoll. & Mor. {11 : 4} and D sylvatico Roxb. {12 : 4) ond towards Group B characters in D hirsure
L. f. {5 : 10} ond D. holeona Gupta & Kanjilal {6 : 9), which, otherwise, have 12 chaoracrers commen
with primitive stock.

The taxa like D. buxifolia (BL} Hiern, D. chloroxylon Roxb. var. cupulosa Singh, D. melanoxylon
Roxb. var. melanoxylon, D. pilesanthera Blanco var. hefferi {CL} Bakh. and D. romiflora Roxb. consfitute
fourth graup of species with almost equal propertion of characters fom Group A ond B (6 to 9
and 11 characters commen with basic stock. However, D. affinis Thw. {4 : 9} and D. mefonoxyfon Roxb.
var. tupru (Buch.-Hom.] Singh {7 : 11} of this group show divergence towords Group B and
D. fasciculosa [F. v. Muell} F. v. Muell. {13 5} and D multibracteota (Merr) Bakh, [10 - &) rowards
Group A

BOTAMICAL SURYEY OF INDILA
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0. andamanica = L. nefigersnsis
[} sahayadiyensis = 0, hourdifond, 0. eleqgans = 2 ricdieyi
0. trichoohviia = 0. cacharensis, 0. kika = D, virginiana

£ harber O ghatensis, O pifosiuscula 0. martabanica
.  war pilosivsoulaandwvar wvar peffucidn-punctata

andamanensis T

O ferrea, O panicifata,
O, priiens, 0. saldanhas, -‘-

n
c
o

- 2k
=
%]

0. fofialosa

D stricta, 0. sticata

D. multibracteata |

D. fascicuiosa = 3 aprculads, = 0 psfanoxyion
T 0. benghalensis, var. fupru
D). carvioiieana,

D. crumenata, L. insignis,
0 marrmorata,
0. pyrrhooarpoides

0. racemosa

D truncata = 0. buxifolta, D. chioroxyon = D hirsute
1. var. cuptiosa, T
0. mslancxyion var.
1 metannxyton, ’
D pifosanthera var. helfferi,
| 0. ramiflora |

[P T

oo Trmy oo
[ Eo RN S = | |

O kanjialf = 0. assimilis, D chioroxylon = 0. holeana
var. chioraxylon, O Fy
ooy,

. efrenum, D ehreficides,
D glandiulosa, [ kurzd

0. courtaltiumensis = 0. cardifofia, 0. kaki = 0. atrata
F 3
0 peregiina Linkages
+
Group A = Primitive stock » GroupB
(D fotus L)

Hlust. 3. Diggrammatic presentation of infra-generic probable evelution in Diospyros L,
Further more divergent from basic stock stand O, opiculata Hiern, ©. bengholensis Bokh,,
D. condofleana Wight, D. crumenaia Thw., & insignis Thw., O. marmorata Packer and 0. pyrrhocarpoides
Rom. & Frone. with afmost equal proportion (P to 6} of characters from Group A and 8, indicating
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uniform status of evolution. They share 10 characters in comman with type spacies. However, D. fofiofose
Wall. ex A, DC. of this group shows evolution tewards Group A by having 10 characters from Group
A and 5 from Group B.

Rother more evolved species which constitute 6™ group of species bear only 50 wer cent characters
[?) commeon to primitive sfock. Amaong these species D ferrea (Willd) Bakh,, D ponicufote Dalz.,
D. pruriens Dolz., 0. saldarhae Kosterm., . stricta Roxb. and D. sufrata Bourd. stand on the some
platform of evolution as they represent characters of Group A & B in almost equal proportion. However,
the species like D. virginiana L. 14 : 7} and D. martabenica Cl. war. peffucido-punciata (Hiern) Clarke
{5+ 8) show tendency towards Group B characters. Tawards Group A line of evolution Dt sahayodryensis
Danniel & Vajravels {8 : 5 and Do trichophylla Alsten {9 © &) have marched rather slowly than
D barberr Ramas. (10 4).

At this peint of junction it is inferesting to record that the number of species decreases gradually
with the increase in distance with basic stock. It gives an indication of slow rate of evelution in this
genus. 0. andemanica {Kurz) Bakh. (10 : 5} hos followed Group A path of evolution, while £ ridfeyi
Bokh. {5 : 9] poth of Group B. Rest species, viz. D. ghatensis Ram. & Franc., D. pilosivscula
G. Don var. pilosivscula and var. andamanensis [Jayar. & Maoyar} Singh have characters of Group A
ard 8 in almost equol proportion {6 to 8). These taxa of 7™ group of species share only 8 characters
with hasic stock. Further distant position is occupied by D. cocharensis {Dus & Konj. f} Noithon
(5 : 5] and D. kike Debb. & Biswas {4 : 5) which have only 7 characters common with primitive stock,
but have Greup A ond B characlers in almost equal propertion. 0. bourdiflonii Brandis and D efegans
while D neifgerrensis [Wight) Kosterm. stands farthest from ty

n & phoractarc
e U niladiabiois, Rtk LS

H
sharing only & characters in commen with basic stock, but interestingly bearing charaeters o

and B in equal proportion.

PR R N 5 T . 1 Tl
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it 15 evident 55 s T
evolytionary divergence has taken placa through limired suits of characters in two directions, one leading
to Group A and other to Group B characters. The species which bear both contrasting characters
together provide linkages within the groups and species. The different characters, however, hshave
independently in different species and different groups in evolutionory sucression. As such, a definite ling
of progressive or retrogressive evolution as regard to a particylar character cannet be drawn based on
morphalogical characters alone in this genus. The evolution within the genus Diospyros L., therefore,
seems to be multidirectional. A perusal of cytologiral data revealed that most of the species of Diospyros
L. are deploids, as such the polyploidy has played very limited role in infra-generic evolution. The
palymolegical, anatemical and embryological characters also show close resemblonces in different species
and ore nat worth to traca the evolutionary sequences. The micre characters of wood enalomy fray,

f | | R R TV Y | [ o 1ot Lo . A -
however, be used as phylogeneht toor for evolutionary studies, but very htle intgrmotoen s available tor
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limited number of species. Free hybridization in nature seems to be mainly responsible for multidirectional
evolution through contaminated diversity in the characters.

CONSERVATION

India is @ megabiodiversity country with high level of endemism. The endemic plants by virue of
being restricted to a porticular ecological niche, habitat, biogeographic region or a country are more

vulnerable in comparison to those which find rother wide distribution. The Convenfion on Biclogical
Diversity, ratified by Indic on 18™ February, 1994, has focused attention on urgent need of conservation
of depleting plant resources far fulfilment of human needs and ecologically sustainable development. The
global biodiversity crisis has given rise to a growing concern af the prospects of o rapidly accelerating

|Dss of species, popuhhons domesticated varigfies and natural habitats of rares hlgher than ever
1 S, I-u oy afF homean aunl i

1 o
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ph:mrs of the country are undar different degreea of threat.
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The genus Disopyros L. is not enly largest genus {co 600 spp.} in the Ehony family, but consists

ﬂm’mrﬂnhurnﬁv isolatad fropns of tper_lgs with meoimum andsmicm. In |nd!ﬂlI the genus Dgg‘gp}{rn: L, isg

represented by 66 raxa; of these 3% species have originated in India and 17 species are shll endemic.
Most of the species pravide beautiful timber of global repute and high demend and edible fruits to local
inhabitats. Conservation assessment of such an important genys is of prime importance. During the
course of present study it was noticed that some taxa of Diospyros L. need immediate intensive surveys
i the localities of their possible occurrence, their multiplication and conservation in in-sitv and ex-sifu
conditions. Recently, Nayar {1996] hos, however, thrown some light on the endemic taxa of Indian
Ebenacece which are insufficiently known and are in critical position. The present study revealed thar
among endemic taxa the most critically threatened are : (i} D andamonica (Kurz) Bakh. — poorly
represented in Andamaon & Micobar lslands; (i} D. efegans Clarke — confined to Assam and Meghaleys,
no repert after collections of Clarke made in 1872; {iii} D. kanjifoh Duthie  only few collections from
wild after the collections of Gamble made during 1921-22; (iv)] D. marmorata Porker — insufficiently
known in Andomon & Nicobar islends; {v) & mantebanica Clarke vor. peffucido-punctata (Hiern)
Clarke — no collections after holotype and Kurz collections from Andamans; {vi} D. ramiflora
Roxb. — insulficiently known in N. E. Indic and Andoman & Nicobar Islands; [vii} D. sohayadrenses
Danniel & Vajravels — very insufficiently known on Sahayadri hills in Maohorashira and Karnatuka and
il . sulcato Bourd. — no collecrions ofrer Bourdillon’s collections from Trovoncore made in 1905,
These taxo may be considered super sensitive from conservalion point of view and need intensive surveys
in the raspective areas of occurrence. Possibilities are that some of these toxa would have disappeared
from the biosphere due to |urge scale desiruction of habitats for socio-economic deva|ﬂpmenrs aker
independence or due fo aver-exploitation for valued timber. However, perfect commenis on the extinciion
of laxa may be mode after thorough surveys.

TI'IE ﬁlemnd Cﬂl‘ﬂg ry Ol F plﬂl’i"ﬁ \'I'JrHCh nB'Ed ‘mmeti!u*ﬂ atention anlu-dﬂ‘ﬁ ‘I"\G‘SE taxa Wh1Ch areg
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Bedd.,, D. barberi Ramas., D. bourdifloni Brandis, D. cacharensis [Dos & Kaonj. f} Naithani,
D couriallumensis Bohadur & Geur ond D. saldanhoe Kosterm. Conservation of these depleting plont
resources is nacessary for the fulfilment of human naeds and ecologically sustainable development.

The third category of plants which have drawn attention for their protection includes those species
which have migrated from neighbovring couniries end are under threat in their native homes, viz,
D. apiculota Hie:-n - migrated from Malayan peninsule and established in North-Eastern States of Indig,
D atrgta {Thw.} Alston — migrated from Sri Lanko and estoblished in South India, D ehretioides Wall.
ex G. Don — migrated from Myanmar and knewn undar eultivation in West Bengal, . hirsuta L £ -
migrated from Sri Lonka ond established in Keralo in South Indic, D. muffibracteara (Merr) Bakh. -
migrated from Philippines and seitled in Andaman & Nicobar lorests, £ pilosanthera Blanco var, helferi
(Clarke) Bokh. — migrated from Malayan peninsula and seitled in Andaman & Nicobar blands in the

end of 18" century. D. pyrhocarpa Mig. — migroied from Sumatra and settled in N. E. India and
Andomans and 0. Funcato Zoll. & Mer. - migrated from Java end setfled in North-Eastern Stales of
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hava been shrinking throughout their range of distribution. As such, conservation of such taxa is of

international interest.

Morgover, if we compare the ratio of relutive degree of threat with generol 10 per cent of
flowering plents, it becomes obvious that about 33.33 per cent laxu are under high degree of threat and
need immediate conservation measures. The main causes of threat to the Indian species of Diospyros L.
are destruction of habitols for socio-economic development, over exploitation of plants for hmber,
firewood and charcoal and seed gemminstion problems. Most species of Diospyros L. have long
ssed-dormancy due to hard lesta and copious endosperm. As such, the germination of seeds is delayed
fram 12 to 250 days (Ng, 1771). Sometimes, the seedlings die because the plumule remains rapped

within the purhuﬂ}- sphtied seed-coat. In nature, the germination problems in Dicspyros L. are sorted out
I comels b
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::l}-' wild animals 'h"'-"-"‘d" inges saed cont
and facilitates quick and perfect germination of seeds. The rapid decline of populations of the involved

animals, could also be responsible for the notorious rorily of several species of Diospyros L.

No serious efforts have so far bsen made to protect the depleting specios of Dicspyros L. in India.
Inspite of high degres of threat, none of the species could find space in indian Red Data Books
published sofar. As such, due to insufficient raxanomic knowledge, the conservation of voluable taxa has
been neglected. Distribution patern of threatened ruxa indicates that their populations ere localized o
specific places, but frequency and densily is very poor. As such, in-situ conservation may be a usehyl
tool for the protection of such taxo. Further, most of the species have copacity to mulkiply through seeds

as wall se rook-coe ckers. In-sitv conservation may hasten the l"l‘llllhhll(‘r‘lflhn and the taxo mov coms out

of danger under natural conditions. Experiments have shown that some species may be multiplied
through bictechnological methods. As such, they have potential for ex-sity conservation also. Necessity
is to develop technologies for rapid multiplication and rehabikitation of depleting Ebony resources.
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INDEX TO THE PHOTOGRAPHS

Name of species Plats no. Fhote ne. Fage no.
Diaspyros affinis Thw. 1 1 A

andomanica [Kurz} Bokh. | 2 P
ﬂpicufai‘ﬂ Hiern 1 3. 4 Xt
assimilis Baddome 2 1, 2 xii
atrata {Thw.) Alston 2 3 il
barberi Romuas. 2 4 Xid
benghalensis Bakh. 3 1, 2 Xili
bourdilloni Brandis 3 3 4 il
buxifolia {Bl.) Hiern 4 1 xiv
condolleana Wight 4 2,3 Xy
couliflora Blyme 4 4 v
chloroxyfon Roxb.

var, chloroxylon 5 1, 2, 3 Xy

var. cupulosa Singh 5 4 Xv
cordifolia Roxb. é 1,2, 3 v
covrtallumensis Bahadur & Gaur é 4 v
crumenaia Thw. 7 1, 2 il
discolor Willd. 7 3 4 ¥ |
ebenum  Koenig 8 1, 2 xili
shretioides Wall. ex G. Don 8 3 xviii
elegans Clarke 8 4 xvii
ferrea [Willd.} Bakh. 9 1, X
foliolosa Wall. ex A. DC. 2, 10 3, 4,1 Mix, xx
ghotensis Romesh & Franceschi 10 2 XX
glondulosa Lace 10 3, 4 x
hirsuta L. 1. 11 ] xxi
insignis Thw. 1 2 *xi
kaki Thunb, ex LF " 3 KA
kanjilali Duthie 11 4 A
kika Debbarman & Biswas 12 1 Al
kurzii Hiern 12 2,3 xxi
lanceaefolia Roxb. 12, 13 4, 1 i, i
lotus | 13 2,3 ot
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Nome of species Plate pa, Photo no. Page no.

melanoxylon Roxb.

var. melenoxylon 12, 14 4, 1 X, Hxiv

var. fupru {Buch.-Ham.} Singh 14 2 AXIV
montana Roxb. 14 3,04 XXV
multibracieata {Merr.) Bakh. 15 ! XX¥
neifgerrensis [Wight} Kosterm, 15 2, 3 Xo0¥
aflagirica Bedd. 15, 14 4.1 wow, v
COCarpo Thiw, 14 2,1 AV
ovalifolio Wighf i&, 7 4,1 v, il
paniculata Dalz. 17 2, 3 x00vi i
peregrina {Gaertn.) Gurke 17, 18 4,1, 72 el Joevili

pitasanthera Blanco

var. hefferi {Clurke) Bakh. 18 3, 4 xxvii
pilosiuseuta G. Don

vor. andamanensis {Joyar. & Nayar] Singh 19 2 axix

vor. pilosivscula 19 i i
pruriens Dalz. 19 3 Xxix
pyrrhocarpa Mig, 19 4 i
pyrmhocarpoides Ramesh & Franceschi 20 1 oo
racemosa Roxb. 20 2 3 o
ramiflore Roxb. 20, 21 41 R
ridleyi Bakh. 21 9 o
sahayadryensis Danniel & Vojrovely 21 3 o
saldanhae Kosterm. 21 4 oot
stricto Roxb. 22 1, 2 x|
svleaio Bourd. 22 3 x|
syfvatica Roxb. 72, 23 4 1 i, 3ol
trichophyfla Alston 94 5 i
truneata Zoll. & Mor, 33 3 4 oo
undvlate Wall. ex G. Don 94 1 2 ool
variegata Kurz 24 3 4 ooy
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INDEX TO THE FIGURES

Nome of species Figure no, Page no.
Diospyros affinis Thw. 1 38
———andamanica {Kurz} Bakh: v 40
apiculota Hiern 3 43
assimilis Beddome 4 45
ofrata {Thw.] Alston 5 48
barberi Romnas. & 51
benghalensis Bakh. 7 52
bayrdilioni Brandis g 55
buxifolia [Bl.) Hiern @ 58
cacharensis (Das & Kanj. 1. Naithani 10 4]
candolleana Wight 11 64
cavliflora Blume 12 &4
chloroxylon Roxb.
var. chloroxylon 13 70
var. cupulosa Singh 14 72
cordifolia Roxb. 13 74
courtollumensis Bahadur & Gawr 14 80
crumenata Thw, 17 82
discolor willd, 18 g4
ebenum Koenig 19 20
ehrejicides Wall. ex G. Don 20 %
elegans Clarke 21 99
ferrea {Willd.}) Bakh. 22 104
foliofose Wall. ex A DC. 23 106
ghotensis Ramesh & Franceschi 24 110
glandulosa loce 25 113
hirsuta L F 26 116
holeana Gupta & Kanjilal 27 18
insignis Thw. 28 120
koki Thunb. ex LE 29 124
kanjilali Duthie 30 130
kika Debbarman & Biswas 21 134
kurzii Hiern 32 134
fancecefolia Roxb. 33 138
fotus L. 34 142
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MNome of spacies Figure no. Poge no.
marmorata Parker 35 144
melanoxylon  Roxb.

var. mefonoxylon 36 150

var. tupru {Buch.-Ham.} Singh 37 160
montana Roxb. 3R 144
neilgerrensis {Wight} Kosterm. Al 174
nr'.fagirica Bedd. 4] 180
oocarpa Thw. 42 184
ovalifolia Wigh’r 43 186
panicilata Dalz. 44 190
peregrina {Goern.} Gurke A5 194
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var, halferi [Clarke] Bakh. 44 200
pilosiyscola G. Don

var. ondamanensis {Joyar. & Nayar] Singh 48 204

var, pilosivsculo 47 207
prusiens Dalz. 4% 208
pyrrhocorpoides Romesh 8 Franceschi 50 217
rocemosa Roxb. 51 14
ramiflora Roxb. 57 215
ridlayi Bakh. 53 297
sohayadryensis Danniel & Vojravelu 54 224
saldanhae Kosterm. 55 2726
siricta Roxb. 54 298
sylvatica Roxh. 57 332
rrichophylla Alston 58 236
truncata Zoll. & Moer., £0 k!
unduiara Wall. ex G. Don 60 240
variegata Kurz &1 244
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INDEX TO THE DISTRIBUTIOMNAL SKETCH MAPS

Nama of spacies Mop no, Poge no.
Diospyros affinis Thw. 1 49
andameanico [Kurz] Bokh, I 49
apicylata Hiern 1 49
assimilis Beddome 1 49
afrata (Thw.) Alston ] 49
horbarn Romos. 2 A2
benghalensis Bakh. 2 62
bovrditloni Brandis Z B2
buxifolia (Bl ] Hiern 2 672
cacharensis [Das & Kanj. 1] Naithani 2 &2
candolleana Wight 3 81
covliffora Blume 3 81
~ rhloroxylon Roxb

var, chloroxylon 3 a1

var. cupulosa Singh 3 81
cordifolia Roxb. 3 Bl
covrtaffvmensis Bahadur & Gour 3 a1
crumenate Thw. 4 100
discolor Willd. 4 100
ebenum Koenig 4 100
chrotioides Wall. ex G. Don 4 100
elegans Clarke 4 100
fasciculosa (F. v. vuell) F. v. Muell 5 114
ferrea (Willd.] Bakh. 5 114
foliolosa Wall. ex A. DC, 5 T4
ghatensis Ramesh & Franceschi 5 114
glandulosa Lace 5 114
hirsuta L. f. é 132
holeana Gupla & Kanjilol é 132
insignis Thw. ¢ 132
koki Thunb. ex LF & 132
kanjitali Duthie b 132
kika Debbarman & Biswos 7 147
kurzii Hiern 7 147
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Name of species Map no. Page no.
loncecsfolia Roxb. 7 147
lofus L 7 147
marmorota Parker 7 147
martobanice Claorke

var. peflucido-punctata (Hiern) Clarke 8 152
J"Ej‘“"uxyfu” RU-‘-E‘-

var, melonoxylon B 152

var. fupre {Buch.-Ham.] Singh g 142
montana Roxb. 10 170
mufiibrocteata {Merr.) Bakh. 1 178
nailgerrensis [Wight] Kosterm. 1 178
nifagirica Bedd. 12 188
SOCTIPT 10w, 12 188
ovalifofia wight 12 188
ponicufaio Dalz, 13 204
peregrina |Guertn.] Gurke 13 205
pilosanthera Blance

var, helferi (Clarke] Bakh, 13 204
pilosiuscule G. Don

var. andamanensis (Jayar, & Nayar] Singh 13 204

war, pl.'fﬂﬁfuiflﬂi'lﬁ 13 504
pruriens Daiz. 14 220
pyrhocarpo Mig. 14 220
pyrrhocarpoides Ramesh & Franceschi 14 230
racemosa Roxb. 14 220
ramiflorae Roxb. 14 220
ridleyi Bakh. 15 230
sahayadryensis Danniel & Yojraveh 15 230
saidanhoe Kosterm. 15 230
stricta Roxh. 15 230
sulcotfa Bourd, 15 230
sylvatica Roxb. 16 AR
trichophyflo Alston 16 248
rruncata Zoll. & Meor. 14 248
undulata wall, ex G. Don 16 248
varfegata Kurz & 248
virginiona L 16 248
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INDEX TO THE SCIHENTIFIC MAMES

Acanthebenus Bakh. [sect) 14, 18, 23, 25
Actiniehiaceae 258, 259
Aifanthus excelsa Roxb, 157

Affivm sativern L 71
Amuxis A, DC, (sect) 15, 14, 18

Annonaceae 257
Anona soriffc Roxb, ex Hemschel 122
Aphis gossypr 128
Aspergifius amostelodomr 154
candidys 154
clovaius 154
fovus 154
fumigatys 154
niger 154
repens 154
Assimilis Singh (sert] 18, 23

Asterocalix Bokh. isect) 164, 18
Asteropetola ‘White [sect) 17, 18
Atrata Singh {sect) 18, 25, 2&
Ausirodiospyros cryptostoma 11

Baciffus subklis 163, 172

Balanites gegyptisea (L] Del. 157
Bufsamingreae 258, 259

Barberi Singh {sect]) 18, 24

Barberia Hiern {sect) 14, 19
Basithrix Bokh. (sect] 16, 18, 25, 26
Bixoceoe 257

Brachycylix Bakh. (sect) 16, 18, 23
Brevistda White [sect) 17, 18
Brovituba White lsect.) 17, 18
Calvitiells White [sect) 17, 18
Campanuloto Baokh. [sect] 14, 18, 25
Condolleana Singh (sect) 18, 24, 24

Cmeeillim B e 1K 14 17 18 24O
- ELLEL S LT = ER P R L=
Corgillia |Br.) Bakh. [subgen.) 16, 18

gy | Sy |- J R - [ I I
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Couvdifere: Bakh. |sect} 16, 18
Covanillea Hiem et} 15, 18
Cavanillea mobole Poir. 85, 88

A o
priippensis Desr. 85, 88
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Cavanifleastrorn Bakh, (sect] 16, 18
Calnshracane 257

Conthaspora dinsper 195
e - B
Chaiffetiaceae 257
Chigella negotere 157

Cladontho Bokh, [sect) 16, 18

! PR R S
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hﬂlf‘.iulunr

Clethraceae 258, 259
Confertifiora Bakh, [sech) 16, 18, 23
Conopomerpho fsecherda 193
Convolvvlaceae 297
Cornacege 257
Cornales 257, 258, 259
Cossus cadambae 153
Crumenaia Singh {sect) 18, 24, 26
Cunalenio Hiern {sect] 16, 18
Cupulifera Fosb. (sect} 17
Curcuma fonga L 171
Curvuloria funota 154

pallescens 154
Cyﬂ'ﬂacaaﬂ ZhB, 259
Doetylus raperuntinus Forssk, 140
Doedalen Hoavida 153
Danzleria Hisrn [sect) 16, 18
Diaspensicicece 259
Dichapetalaceas 257
Diclidenthera Mait. 15
Didvmanthera Bakh. fsect] 16, 18
Diospyroceae Voigt 20
Diaspyrocarpum 11
Diospyropsis 11

Diospyros L. 1, 2, 3,4, 5,6, 7,8, 9,10, 11,12, 13, 14, 15 16, 17, 18, 19, 21, 22, 23, 24, 25, 26,
85, 88, 128, 164, 177, 195, 209, 211, 247, 251, 252, 254, 255, 254, 260, 261, 262 267,

269, 270, 271

affinis Thw. 34, 37, 38, 49, 251, 252, 283, 267, 248

chernii Merr, 210

alate Elmer 135

amara Perrolt ex Parrott 122
amoena ‘Wall, ex G. Don 137

andamanico {Kurz) Bakh. 27, 39, 40, 4%, 213, 252, 254, 263, 268, 749, 270
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ongusiifolic [Miq.) Kesterm, 177, 179

angustifolia Audib. ex Spach 246

apiculote Hism 33, 42, 43, 49, 252, 255, 263, 268, 270, 271

arnoffiona Mig. ex Thw. 65, 182

assimilis Beddome 171, 23, 28, 30, 44, 45, 4%, 89, 252, 243, 267, 268, 270

afrate (Thw.] Alstan 25, 26, 34, 46, 47, 48, 49 252, 255, 242, 263, 267, 268, 270, 271

aurantivm Hort. ex Andre 123

avrea Teysm, & Binnend. 24)

barberi Ramas. 24, 32, 5Q, 51, 42, 252, 263, 288, 269, 270, 271

benghalensis Bakh. 32, 52, 53, 54, 62, 137, 252, 263, 268

bertii Hort. ex Andre 123

biflora Blance 192

bloncoi A, DC. 85, 88

bourdifoni Brandis 35, 54, 55, 62, 252, 243, 268, 249, 270, 271

Eractenio Roxh. 168

buxifolia (Bl) Hiern &, 29, 5&, 58, 5%, &2, 102, 105, 252, 255, 263, 247, 268

cacharensis {Das & Kanj. F) Naithani 27, 28, D, 41, 62, 252, 254, 263, 248, 26

cafiginose Ridley 67

cafyeing Audib, ex Spach 244

vafycing Beddome 107

candolleona Wight 24, 26, 31, 36, 54, 63, 44, 65, 81, 252, 254, 262, 243, 268

capitulote Wight 68

careliniona Muhlenb. ex Rafin. 246

carpinifolic {Ridl.} Bakh, 39

covlifforo Blume 29, 65, &6, 81, 252, 255, 262, 263, 267

chinensis Blyme 122

chioraxylon Roxb.
var, chloroxylon 9, 11, 29, 68, 70, 73, 81, 105, 252, 254, 263, 267, 268
var, cuptlesa Singh 29, 72, 73, 81, 252, 243, 247, 268

cifiata Rafin, 2456

citrifolio Wall, ex A, DC. 193

clavigero Clarka var. pachyphyfle [Clarke) Ridley 139

collinsae Craib. 215

concolor Maench 246

cordifolio Roxb. 4, &, 8, 29, 73, 74, 77, BY, 131, 252, 254, 256, 262, 263, 2467, 248

costalo Carriere 122

courfallumensis Bahadur & Gour 28, 31, 79, 80, B, 252, 242, 264, 267, 268, 270, 271

cratericalyx Craib 241, 242

crumenaia Thw, 24, 26, 34, 55, 82, 83, 100, 209, 217, 252, 255, 264, 268

dajokensis Bakh. 221

discolor Willd. 12, 30, 85 86, B8, 100, 251, 252, 255, 256, 262, 264, 267, 248
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diversiiimbBa Merr, & Chen 188
dubio Wall, ex A. DC. 149
ebenaster Retz, 89, 94

ebenum Koenig 6, 7, 11, 30, 48, 50, 8%, R0, 93, 24, 100, 25), 252, 254, 255 2356, 264, 267, 268
var. globerrima (L. £] Bakh. 89, 93, 24
var. frimoricna [& DC) Bokh, 74

ebenum non Koen. forme gmnr:.\ra'ﬁara Hochr, 215

ehretiocides Woall. ex G. Don 24, 32, 94, 95, 100, 252, 244, 247, 248, 270, 271

1M
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oo, 101, 252, 262, 264, 2868, 26%, 270
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elegans Clarke 23, 98, 99,

var. fieoken Clarke 98, 161
elsgontissima Bakh. 57
elfiptica Hort. ax Andre 123
embryopteris Blonco B3
embryopieris Boj. 85
embryopteris Pers, 83, 192

var. atrate Thw, 44
euphlebia Merr. 175
escuipia Buch.-Ham. &, 159, 164, 1565
exciipta Beddome 149
fasciculiflore Merr, 67
fasciculosa (F. v. Muell) . v. Muell 27, 31, 101, 114, 251, 252, 255, 256, 262, 264, 267, 268
farrea (Willd} Bakh. 5, 27, 59, 73, 102, 104, 105, 114, 179, 251, 252, 254, 256, 262, 264, 268, 269

var. angustifofio (Miq.] Bakh. 177, 179

var. buxifolia [Rottb.] Bakh. 102

var. guineensis {Schum. & Thann.) Bakh. 102

var. madagoscariensis [A, D) Bakh. 102

var. neifgerrensis [Wight) Bakh. 177, 179
fartilis Llodd. ex lodd. 246
folioloso Wall. ex A, DC. 28, 31, 50, 106, 107, 114, 253, 264, 268, 249
foudekaki Dupont 122
foveo-reticulata Merr. 215
Fulvopilosa Flatcher 135
gardreri Thw. 241, 243
ghatensis Ramesh & Fronceschi 4, 33, 108, 109, 110, 114, 253, 264, 268, 249
globerrima (L. £} Rottb. 89
g]'undufosr} loce 32, 111, 113, 14, 253, 282, 284, 267, 248
glavca Rottl. 68
globularia [Roxb. ex Mig.) Koord. & Wal. 193
glutinifera [Rexb.}) Hom. 192
glutinigera Weinmann 192
ghtinosa Koenig ex Roxb. 192
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goindy Dalz, 164
grofa Wall. ax A DC, 137
guaiocana Robin 246
hefferi Clarke 199
hirsuta L 1. 25, 36 115, 114, 132, 253, 255, 264, 267, 268, 270, 27]
foerma conarica [Bedd.) Hiern 117
forma condoffeana (Wi} Hisrn 63, 117
forma meonii [Thw.) Hiern 117
forma nilagirica {Badd.} Hiern 117, 181
forma thwaifesii {Bedd.) Hiern 117
var, lucida [Wall, ex A DC} De Clercy & Greshoff 137
hirsuia Moon 247
holeona Gupta & Kanjilal 29, 30, 117, 118, 132, 253, 255, 256, 264, 2467, 268
hovleana F. White 119
humilis Bourd. 7%, 83
incisa Ham. ex Wall. 215
insculpta Buch.-Ham. 159, 144, 165
insignis Thw. 25, 33, 85, 119, 120, 132, 209, 217, 253, 242, 244, 248
var. porvifolia Kosterm, 122
infermedia Hort, ex Lloud. 244
japonica Sieh. & Zuce. 141
koempferi Noud. 122
koki Blanco 85
kaki Thunb. ex t. [ 5, &, ©, 11, 12, 24, 24, 32, 87, 122, 124, 125, 128, 129, 132, 247, 251, 253,
256, 264, 267, 2468
var, 3 Thunb. 141
var, acchimatation-de-toulon Trabut 123

s ame e = L. 17
war. Cinagdes DiuDed 3

F

I £
var. among Semler 123
var, aoso Hubert 123
vor. gurantivm {Horh. ex Andre] Mottet 123
var. bertl {Hort ax Andre] Mottet 123
var. chimomary Trobut 123
var. cordate A DC. 122
vor. costate [Carriera) Andre 122
vor. doi-doj Yan Deman 123
var. doi-doi-mane Semler 123
var. daidai-mary Trabut 123
var, daruma Condit 123
var. deinvkeroshi Condit 123
vor. deficious Trabyt 123
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var. demeasica Making 123

et 17970
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var. enzagosho Condit 123
var. fouyou Trobut 123
var. fuju Yasui 123

var. futae-goki Condit 123

var. futaye Condit 123

var. fuyu Condit 123

var. gabriel-dupont Trabut 123
vor. gaifey Condit 123

var, globra A DC. 122, 14]
vor, gocho Trabut 123

var. goraky Hubert 123

var. goschonoki Semler 123
var, go-she Hubert 123

var. grandifolia Diels 123
var. hachiyagaki Hubert 123
var. hatchiva Van Deman 123
var. haycheya Semler 123
var, hiza Hubert 123

var, fyakoumi Trabut 123
var., ﬁyaﬁuma Semler 122
var. hyokume-gaki Yasui 123
var. jenyimary Yasu 123

vor, koke Yon Daemon 123
var. kechioumorou Trobut 123
var. ko-koki Hubert 123

var, kuro-kuma Hubert 123
var, kurokuma Condit 123
var, kurokuma Semler 123
var, fycopersicon (Camr) Trabut 123
var. mocwlote Trabut 123
var. morvze Condit 123

var. masu Semler 123

var. mozel [Car ] Mottet 123
var. mestic ¥an Deman 123
var. mikede Condit 123

var. minckoki Semler 123
var. myoton Burnelte 123

var. pero-zami Burnettes 123
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. obishi Condit 123

. okome Burnette 122

. ormond Ta;.rlcr & Gould 123
. o-zenzi Hubert 123

. saburosa Condit 123

. sahuli [Hort ex Andre} Motrer 123
. shina-mo-kakis Hubert 123

. stang-shi-tse Condit 123

. stbugaki Hubert 123

. sifvestris Making 123

. suyugaki Condit 123

. toikun Semler 123

. tanenachi Trabut 123

. tnenashi Van Deman 123
. tare Hubert 122

. tenyubo Yosui 123

. tsovrou Trabut 123

WO,

Il ag_ =
KON

kika Debbarman & Biswas

—tsourounicko Trabut 123

. tsuro-no-ke HMubert 123

. bsuru Anon. 123

. Fsupwrpo-ko Yasui 123

. twentieth-century Trabut 123
. wigsenen [Car] Motket 123
. xenzi Hubert 123

. yamagaki Yasui 123

. yama-tsury Van Ceman 123
. yoma-yermon Hubert 123

. yeddolchi Trabut 123

. yemon Van Deman 123

. yotsvaneri Trabot 123

. yotsuwari Condit 123

. zengi Condit 123

. zenzi Hubert 123

zingi Sember 123

[ T nn 1AN 13M 1A Lol s
Lutme 32, 129, T30, 132, 253,

, 26, 32, 133

kizowa Dupont 127
kurzii Hiern 11, 31, 33, 133, 134, 147, 185, 253, 254, 264, 267, 268
lonceoefolia Roxb. 34, 137, 138, 147, 153, 262, 264, 247
formo cogayonensis (Merr) Bokh. 140
forma comsanguinea [Merr] Bakh. 140

[
v
ha
hJ
[
_:h..
[
[«
]
2]
[ (%
2r]
[
B
o

. 134, 147, 253, 254, 264, 2068, 269
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farma lanceasfolia 140

| SN IS

TOTWI :u&% fet=re kit {r"v”l%u‘f-} Bakh, 140

f enzefii \Merf bakbh-140 — — —
[LSRR LT B - B

van . amoena [Wall. ex G. Den) Clarke 137

lonceclarr Ruxb. ax Wall. 215
lobata Llowr. 122

lonchophyffa Hiern 139

longipedunculata Kostenm. 41
lotus L. 5, 12, 22, 29, 31, &9, 129, 140, 142, 147, 247, 25%, 253, 256, 262, 265, 267, 268
lucide Hort. ex loud. 246
lucida wall, sx & DT, 137
fvcopersicon Carriers 122
mobale (Poir.) Roxb, ex Lindley 85, 88
malaborica [Desr.) Kostel. 28, 192
forma afrata (Thw.) Bokh. 46, 198
forma palida Bokh. 193, 198
mafocapai A DC. 85
matayana Bakh. 47
moarmorota Parker 11, 28, 144, 146, 147, 253, 265, 268, 270
mortobanica Clarke
var. peflucido-punctata {Hiern) Clarke 1, 36, 148, 152, 253, 245, 268, 26%, 270
mazeli Carr. 122
mazel Thib, & Kerel. ex E. Morr. 122
melanida Sieber ex Hiern B
mefonaxyfon Haossk. 193
melanoxylon Roxb. 2, 5. 6, 153, 157, 164, 165
var. beddomer Clorke 149
vor. melanoxylon 5, 8, 11, 12, 34, 36, 149, 130, 152, 231, 253, 254, 242, 265, 267, 268
var. tupru (Buch.-Ham.) Singh 6, 12, 34, 36, 159, 160, 162, 253, 254, 256, 262, 265, 267, 268
melanexylon Willd, 89 ‘ ‘
merrillii Elmer 85
micrantho Sandwith 223
micrecarpa Sigh. 141
mr'cmphyﬂa Badd. 57, 5%
mallis Griffith 111
meilis Wall. ex Steud. 74
montana Clarke 75

FIIW'FRIRd Td bl S R

montana Hayne ex Roth 147
montana Roxb. 5, 6, 26, 28, 31, 74, 77, B3, 131, 166, 168, 251, 253, 254, 256, 262, 265, 247
var. cordifofia [Rexh.) Hiern 73 : :
var. heterophylla {Wall. ex G. Den) Bakh. 77
tmeoricnsic Bakh, 77

Wwill. JHTRAi D T=siS D
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moonii Thw, 117

multibracteato (Merr}) Bakh. 4, 27, 173, 174, 178, 253, 2568, 262, 265, 267, 268, 270, 271
multiflora Wall. ex A DC, 137

neilgerrensis [Wightl Kosterm. 27, 73, 176, 177, 178, 179, 253, 265, 268, 26Y

nigrescens (Dalz.) Saldonha 177, 179

nigricans Dalz. 44, 54, 89
nigricans Wall. ex Hiern 53, 54

nifogirica Bedd. 4, 34, 180, 181, 188, 253, 254, 2842, 245, 267

nikido Merr, 133

ochirakaki Dupont 122

oocarpa Thw. 4, &, 28, 33, 34, 65, 148, 182, 184, 185, 188, 253, 262, 265, 2467
opoca Clarke 39

orixensis Klein ex Willd. 231, 235

orixensis Wight ex Hiern 79 83, 231

ovalifolia Wight 4, 29, 185, 184, 188, 253, 254, 262, 245, 267

pachyphylla Clarke 137
pahangensis Bakh. 42

pr:rrlrr'l':ol'r'a Hiern 57
peregrina [Gosrn,) Gurke 6, 7, 12, 26, 28, 29, 31, 32, 47, 119, 192, 194, 206, 253, 254, 245, 767, 268
perforoia Hiern &7
pergamend Hiern &7
pergonacea Hiern ex Boerl 67
persimon Wikstr, 248
phifippensis {Desr.) Gurke 85, 88
philippinensis A. DC. B3, 88, 109
pilosonthero Blanco
var. helferi [Clarke) Bakh, 35, 199, 200, 204, 253, 265, 267, 268, 270, 271
pifosello H. lecomts 203
pifosivsevla G. Don 24
var, ondamanensis (Jayaramon & Naoyar] Singh 33, 204, 205, 206, 207, 253, 266, 268, 269
var, pilosivsculo 4, 33, 202, 203, 206, 253, 245, 268, 269
pifesula (A DC) Wall, ex Hiern 203
var. andomonansis Jayoramon & Mayor 205
polyalthisicdes Korth ex Hiern 201
pruriens Dalz. 24, 30, 44, 85, 109, 207, 208, 217, 220, 225, 227, 237, 253, 254, 266, 268, 269
pruriens Thee, 235

pubescons Pursh 246
i Bl

Pi.rud'x.ur}'ﬁ uﬂilxu, gl

pubicarpa Ridley 135
puigarensis [Eim.] taerr, 67
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punciata Decne. 39, 72

p_)«'rn"mcnrpa Fhiy. 34, 33, 2
Faa

var. oo Kerz
pyrrhaﬂﬂrpnfdes Ramesh & Franceschi 25, 35, 211, 212, 213, 220, 253, 266, 268
quaesife Thw. 223, 249
racemosa Roxh. 32, 34, 3%, 8A, 209, 214, 215, 217, 220, 253, 254, 262, 266, 267, 268
romiflora Roxb. 35, 217, 219, 220, 254, 266, 26/, 268, 270

reflexs King & Gamble 210

refracta Hiarn &7

reficulota Wall. 89

reticulata Willd, var. Hmoriana A DL P4

rfdfﬂyi Bakh. 4, 35, 85, 221, 222, 230, 254, 255, 266, 248, 269

roxbyurghii Corriers 122, 126, 128

rovlii Wall. ex A DT 149

rubiginosa Roth 147

rugulosa R. Br. ex Steud. 73

sahayodryensis Daniel & Vajrovely 27, 223, 224, 230, 254, 262, 266, 268, 249, 270

sahuti Hort ex Andre 123
saldanhoe Kesterm, 1, 4, 30, 109 207 2325,
schi-tse Bungo 122
sinensis-koki Hort. 123
si-tche Huber 123
speciosa Wood 159
sphenophyfia Hiern 57, 123
shricka Roxb. 30, 227, 228, 230, 254, 2462, 264, 2468, 269
svleota Bourd. 1, 4, 29, 31, 35, 36, 229, 230, 231, 254, 266, 268, 269, 270
sumatrang Mig. 39
sundaica Bakh. 223
syfvotica Roxb. 6, 27, 31, 231, 232, 235, 248, 254, 2535, 262, 266, 247, 248
sylvaiice Wall. ex A, DC. 166
var. veluting A DC. 166
tohanensis Boakh, 3%
tayama-kochioumaroy Dupont 122
thwaitesti Beddome 117
hmoriona {A. DC.] Mig. 74
sindamon Hubert 123
bomentosa Poir. A8, 164
iomentosa Raxb. 152, 144, 145, 147
toposia Buch.-Ham. 215, A7
teulic Hochr. 67

fr‘ifhaphy”ﬁ Alston 24, 32
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truncata Zoll. & Mor. 32, 238, 239, 248, 254, 255, 266, 267, 268, 270, 271
var. mojor Bekh, 239
var, miner Bakh. 239

truncifiora Ridley 67

iuprv Buch.-Ham. 159, 144, 165

wmlovok Griff. 141
vadufata Wall. ex G. Don 32, 36, 3%, 240, 241, 243, 248, 254, 262, 266, 267

var. cartericalyx [Craib} Bokh. 241

var, walkeri [Wight) Bokh. 241, 242, 243
urdanetensis Elm. 67
utilis Hemsl. 85
vaccintoides Lindl,

var, pellucide-punctata Hisrn 148
vaccinioides Wall. ex Yoigt 55
varicgata Kurz 29, 243, 244, 248, 254, 266, 267
virgimiona L 5, 6, 9, 12, 26, 33, 34, 36, 246, 247, 248, 251, 254, 256, 260, 262, 266, 268, 2469
viridis Craib 239
waldomarii Klatz, 73

wotkeri [Wight! Gurke 37
wigseneri Carr. 122

wightiona ‘Wall, ex A DT, 149
wrayi King & Gamble 133

rerllipmar: Wiarm AF
zelingeri Hiern &

&t
Dinspymxyfﬂn 11

D.’pfadf'a embiyoptaridis 195
Dipfonema G. Don 1
Dhicasic pognensts 173
Dodonivm wWhite (sect) 17, 18
Ebenscenn 1, 2, 3, 4, 5, 6, 7, %, 10, 11, 13, 15, 16, 17, 18, 20, 26, 211, 251, 256, 257, 258, 259, 260, 270
Ebenales 257
Ebenaster Bokh. {sect) 16, 18, 23
Ebenopsis Bakh. [sect) 15, 18, 24
Ebencxyfon Awasthi 11
orcotense Awasthi 46
kartkcherriense Prakash & Tripathi 98
Ebenum globerrima L [ B9, 93
Ehenus Bakh, [sect) 14, 18, 223, 24
Ebsnus Hiern [sect] 16, 18
Ebenus Kuntze 20
Ebenus ondomanica [Kurz) O. Kize. 3%
buxifofia (Feith.) O Kuntze 107
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fascicvlosus [F. +. Muell} O Ktze. 100
Ehretio buxifolia [Rotth.) Pickering 102
ferrea Willd. 102
ryopteris discolor (Willd) G, Don 85
gefr:h'n.r'.'fera . Don 192
globuforia Roxb. ex Mig. 193
glutinitera Roxh, 192
kaki (Thunb. ex L f.} G Don 122
peregring Gaertn. 192
racermosa (Rosb ) G, Den 215
Entamoeba histolyfico 198
Entia White {sect.} 17, 18
Fpiphyos postvitiona 126

Eriantha Bokh. {sect) 16, 18
Ericocene 257, 258, 259
Ericales 257, 258, 259, 240
Erikasi White [sert] 17, 18
Ermeffinus Hiern (sect.] 14, 18
Erwvinie carchovare war, comvotovora 128
Escheichia coli 157
Eucorpen Bakh. {sect] 16, 18, 24
Cuclear tAurr, 1, 11, 15, 15, 17,19, 22, 251, 260
Eudiospyros (L) A DC, [sect) 15, 18
Eudiospyros (L} Bakh. fsubgen.] 14, 18
Euphorbiacene 257
Ferreole [Koen, ax Roxb.} Fosb. [sect} 17
Ferreala |Koen. ex Roxb) Hiermn [sect) 14, 19
Ferrealn buxifolic [Rotb.} Roxb. 102

guineensis Schum. & Thonn. 102
Forbesio Whike (sect) 17, 18
Forsteria ‘White {sect.} 17, 18
Fourrarioceoe 258, 239
Fusariom exysporium 124

udum 154

mafabua Lam. ex Hossk. 193
Glutinosa Bakh. fsect] 146, 18, 24
Grammedes geemefrica 167
Grubbiacews 259
Cuofocartg Hiern [sact} 16, 18
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Gunisanthus (A DT Hiern (sect) 14, 18
Gunisanthus A, X2, 15, 16, 17, 19, 280
moflis Kurz 94, 111
pilosulus A, DC. 203
H&J'mr'nfhnspcrfum furcicym 77

Hierniodendron Bokh, [subgen.] 16, 17
Hirsuto Singh {sect.) 18, 25

Heolorrheno pubescens [Buch -Ham) Wall. ex G. Den 157
Holochilys {Dalz.] Higrn [secr) 16, 19
Holochilus Dalz. 16
micranthus Dalz, 223
Holoptelea integrifofia {Roxb.) Planch. 71
Hoplestigmotaceoe 257
Hurniriocene 257
Hypocala biocuota 141, 149
moora 169
rasteata 153, 141, 1469

N SR IF 4
SR AT L=

flicinios 15
ticiaceqe 257
Insignis 3ingh {sact} 1B, 25
Koki Singh [sect) 18, 24, 26
Katda White [sect] 17, 18
Kurzello Bakh. [sect) 14, 18, 24
logenaria White [sect} 17, 18
Lomida carbonifera 153
latibulum White [sect) 17, 18
lavraceae 257
lechidacege 257, 258, 25%, 260
lenzites palisot 153
leveoxylum [BL) Hiern (sect) 16, 18
Levcoxylum Bl. 16

buxifolivm Bl 15, 58, 59
Uophﬂ’a Bokh. {sect} 14, 18, 25

lissacorpo Gurke 1, 17

Lissocorpacece 17, 256, 257

loasaceae 257

iotus Bokh, {sect} 17, 18, 23, 24

Maba (1. B. & G. Forst} Bokh. {subgen.] 18, 17, 1%, 26
Maba {J. R. & G. Forst] Singh [sect] 18, 23

Maba ). R & G, Forst. 1, 15, 16, 17, 1%, 260
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andomanica Kurz 39, 41
177

F Ldt u
ﬂngUSFJTDJfD f'u"l.lq. | fFr, 7

buxifolia Clorke 177

buxifolier (Retth.) A luss. 56, 59, 142
var, ebenus Thw, 102

cacharensis Das & Konj. f. 60

carpinifolia Rid|. 39

cumingiana A DC, 102

elagans Ridley 98

euphlebia Memr. 173

fascicufosa F. v. Muell. 107, 102

guineensis [Schum & Thonn) A, DC. 102

faurina R. Br. 702
foxtfloro Berth. 101
madagascartensis A DC 102
merguensis Kds. & Val 101
micrantho {Dalz.) Hierm 223
myltibracteata Merr. 175
netigerrensis Wight 177
nigrescens Dale. 177, 179
avdfifolia (Thw.} Hiern 185
punctote Hiern 39
racemosa Ridl. 39
sandwicensis A.DC. 102
secundiflorer Hutch. 102
smegthmanni A, DT 102
sumatrona Mig. 3%, 41
tenuinervis Kds. & Val ex Kds. 101
vaccinigefofia Benth. 102

Mabacea Bakh. [subgen.) 16

Mabolg edulis Rofin, 85

Macreightic (A, DC.} Hiern {sect) 14, 19

Macreightia A. DC. 15, 16, 17, 19, 260
andamantca Kurz 39, 41

Madhvea indico ). F. Gmalin 157

Magnolioceos 257
g

Malvarege 233
Maregraviaceas 258, 259
Margarenia lalicostalis 169
Marsupivm Whits fzect) 17, 18

34 i . 1 loarl e 1R
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Miguelia Bokh. (sect) 17, 19
tyllocervs stulifer 195
Myrmecophila White [sect) 17, 18

Myrsingoene 2, 257, 258, 259

Myrsinales 257

Mecator amaricanas 114

Mesindica Bokh. (sect| 17, 18, 25
Nofta [Schum.) Hiern {sect) 14, 18
Naftig {Schum.} White {sect.j 17, 18
MNoltic Schum. 16

Olacacegs 257

Cleaceae 257

Ortheuclea A DC. [sect) 15, 1%
Ctogyne A. OC. [sect) 15, 18
Pachycylix Bukh. Jsect}) 17, 18
Potonio Hiern [sech) 14, 18
Patonio walkeri ‘Wight 241
Poflicieraceos 258, 259
Peniciium chemmesinum 154
chrysogenum 154
hanthocitrinum 154
implication 154
minio-luteurn 154
oxaficom 154
purpurogenum 154
rugulosum 154
FPestalotio bicolor 195
Phyllosepala Bokh. isect) 17, 18, 26
Phyllosticla dinspyri 195
Pisonia buxifolio Rokb. 59, 102
Plotypus fatfifinis 191
uncingius 191
Plocaederus forruginous 153
Flumbago zeylanica L. 71
Podophora Bokh. {sect) 17, 18
Folemeniocene 2, 257, 258, 259
Primufoceae 257, 258, 259
Primulales 257
Prodenio fitura 169

Pseudococcus longispinus 126
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Prychocylin Bukh, [sect) 17, 18, 25

Pocb et Cinel fonar I| 1ﬂ 25
I ’ 'llv‘-“f,.’u"'vﬂ \f'r'a“ [kl
—— Reflexocatix Bukh—{sect} 17,18
T : LIS L=}

Rhaphidanthe White {sect ] 1?
Rhipidostigma (Hassk.] Hiern I:sect.]l 16, 19
Rhipidostigme [Hassk.] Bakh. [sect) 17, 19
Rhipidestigme Hassk. 16

Rhizopus 154

Rigidophylla Bekh. (sect] 17, 19
Rinoren pulgorensis Elm. &7
Roriduloceae 257, 258, 259

Rospidios (A. OC.) Hiern {sect] 16, 18
Rospidios A. DC. 15, 16, 17, 19, 260
Royena (L) White {sect] 17, 18
Royena L 15, 14 17, 19, 260
Rutacece 17

Rymia A. DC. fsect}) 15, 19
Saccharomyces diospirit 128

Saccharom nﬁrr‘rnnnjm L 187

Saccocolix Bakh. [sect) 17, 19
Sapindﬂh& 17

Sopofaceae &, 7, 256, 257, 258, 259, 260
Sﬂpul‘ﬂlua 257
Sopotanigro Bokh. jsect} 17, 19
Sorcospermataceae 257

Sarroceniacece 258, 259

Staphylococcus aureus 157, 163

Stelechantha Bokh. {sect) 17, 19, 23, 26
Stercum fobotum 153

Stromatium barbotum 56, 59, 69, 126, 153, 141, 149, 195
Styracacewre 2, 6, 15, 2h&, 257, 258, 259, 2480
Shracales 257

Sylvatica Singh {sect} 18, 24

Symplocacewe 2, 256, 257, 258, 259, 260
Syzygivm aromaticum (L.} Merrill & Perry 71
Tabenaco White tsect 17, 18

Terminolia chebula Retrz. 93

Ternstroemiccsae 2, 257, 758, 259

Tetrachis Hiern 16, 17, 19, 240

Tetradiospyros A, DC. [sect) 135,

e er o AEF O MER 2RO
FEFORSTISIOCEOE £37, edv, £J7
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Thegeene 257, 258, 259
Theates 257

Theophrastaceae 257, 258, 259
Tifigcene 257

Trichanthera Hiern {sect.) 14, 19

Trichophylla Singh {sect} 18, 24

Trichothecium roseum 161

Tricofooropollenttes mifoni 11
Triozo obsolate 153
Trisantha Bokh. (sect) 17, 19
Truncicalix Bakh. {sect.) 17, 19
Vaccinium frograns Wall. ex Voigt 57
Verruculose Bakh. (sect} 17, 19
Xvleborus noxius 153

testacews 19
Zingfﬁﬂ.r officincla Rasc. 234
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Abnus 44, 89, 142, 159

INDEX TO THE VERNACULAR MAMES

Cheme[pun]che g3

Acho 44, 89 Cheiiv 177

Aduli 68 Chilka-rumiki 159
Akkasarali 231 Chinnathuvarai 57
Al 177 Chinnaftuvorai 37, 57
Allipetuchety 68 Chinvg-ulinjt 177
Ambia 166 Chorakkari 57
Amlok 141 Cinnavullinii 103
Amluk 141 Cittolumiki 159
Anduli &8 Corakkari 57
Anecola 57 Culli 8%

Amgury 103 Damod: 149
Anilsara 193 Dantasatha 173
Anting 193 Dosaundu 166
Armida 139 Dhusaro-kendu 193
Avlanche 68 Diengiong 111, 123
Balai 149 Cieng-seit-langkait 215
Bole 5% Dieng-sohley 139
Balemara 89 Dieng-thang 241
Reki 166 Dirghopatraka 142
Balkunik: 144 Dumhbi 89

Banda 193

Bandudamm 159, 193
Banda-kaketupare 193
Ban-gal 166

Bangaub 75, 146
Bontha 193

Bhodrika 75, 1466
Bhoma 231

Bilayali Gab 85
Rikisarali 231

o

o
-.I'_E_
-
@
3
P
B
L

Bukkano 1486
Bulguni 166
Colam 89
Chamber 166
Choproka 75

Busarakhendu 193

Gusara-kendy 193
Fbhaons 44, B9
Eddayegatn 75, 164
Eitummika 192
Elicheviccha 57
Elosu 192
Eruvalio 177
Fandu 193
Frambulli 103
Gab 193 243
Gaby 193
Gadaluti 231
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Garatiril 193 Irumbul 103

Gata 231 Irumoalompazhem 103
Gatha-chetiu 166 rumpale: 57

Gatugata 166 irungili 103

Gaurkasa 68 lrwvalli 177

Gavandu 153 Jagudagondi 164

Gike 149 Jugolaganti 63, 166
Gjut 203 laraja 14%

Goddigatta 146 Juvaran 177
Goddigathy 166 Kadal 166

Goindu 75, 166 Kodeng-jong-areng 2473
Godlal 137 Kadubalekayi 166

Gaolul 139, 215, 217
Gourgkheli 103
Gowrokeshavo 166
Govindu 166
Guakeli &7, 103, 177
Gulal 139, 215
Gusvakendu 44, 192
Gwalodor 141
Hadru 166

Hogna 193
Hallagara 231
Halwea-tendu 123
Hordu 186

Hige 192
Higebanda 193
Higeburtha 193
Hingodu 241

Hirek 1664
Holletupra 193

Huli 193

Humbilli 177
Moceivicen 37, 57
llakatta 189

linda 68

lintha &8

lrampalci 177
lrrembili 1032

Irumally 177

Irumbali 103, 177

Kaka-chetto 168
Kakadhupeda 193
Kokasirolt 231
Kaka-tatt 44, 8%
Kokatinduka 149, 159
Kakatumbury 129
Kaka-ulimera 75
Kakewdlimidi 75, 166
Kakinduka 159
Kakka-karimarem 189
KDHLG}"I‘I‘DH B89
Kakwoolymera 75, 166
Kala-Geinde 166
Kalogonda 166
Kala-lakri 135, 144
Kalar)i 166

Kalanudi 146
Kalarukha 75
Kolaoskandha 193
Kalo-takri 144
Kalatendy 75 193
Kalicha 1448, 231
Kalikath 243
Kallindee 159
Kalnandi 129

Kaolputti 166

Kaluchia 231
Kalu-kadumberiya 182
Kalumediriya 249
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Karvakkuna: 68
Kanasthriimaram 177

Karungale 8%
Karunkaii 8%

kanchan 188
Kanchau 1646

Karunthali 44, 8%, 193
Karunthevarar 89, 149

Kanchia 231 Korunthumbi 149
Kanlu 166 Karuppu 149
Kantumn 83 Karupputhoveri 231
Karaj 2% Karyva-vakkanai 48
Karamaran 44, 43 Kasse &8

Kore 44, 89 Katiketire 129
Koremarg 44, 63, BY Katuhavarg 57

Kari 44, 54, 63, 89, 149, 189, 229 Kathatti 75, 193

Keriamearam 89 14846
Kariarmarum 177

Korikhommarm 144
Kari-Kila-Jhid 177
Karikkarai 63
Karimaran 54, 43, 189
Karimarky 177, 207
Karimorom &3, 18%
Karimelu 177
Karinchorg 181
Karinthali 44, 50
Karinthovarai 50, 54, 187
Karinthuvara 54, 181
Karintkatto 44
Kariymari 83

Karivella 18%

Karu 44, 89, 181
Karugono 103
Karugariathumara 68
Karumaram 18¢
Karumchatthi 54, 217

Karumthumbi 149
Koruncattiyam 34
Kerunchatthi 54

Karundali 44, 8%
Karundumki 149

Karunduvarai 54, 189, 215

Kattuponachi 107
Kattuthavara 37, 57

Katukanni 166
Kavikalkg 193
Kayakimanu 48
Kendh 142 159

Kendu 44, 75, 89, 139, 149, 159, 166, 193

Kendu-gochh 149
Kenduka 149
Khalijya 231
Khenda 89
Kichnas 164
Kinnu 15%
Kirommal 103
Kiu 149

Kodal 54
Koduameriyo 43
Keduapitte 129
Koilathi 243
Kol 192

Kelingi 166
Koliori 243
keolonthi 243

[T [,
sy - G

g 243
Kory 231

Kosoi 68
Koshakhali 186
Koshaye 68
Keossaikulai 166
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Kossakuli 144

Kotal 54
Kukkatumik: 85
Kulagundu 146
Kulvmayamaram 177
Kunchiganamara 37, 57
Kundu 166

Kunike 129
Kuri-koomar 189
Kurutruglisu 166
Kuruvilichi 177
Kuruvinci 103
Kushorto 193

Kusi 193

Kusure 1%¥3

Kyoun 159
Lang-pei-Ching 203
Lokari 75, 146
Makadtendu 193
Makara 193
Mokarkend 166
Makar-kendu 193
Makaor-tend) 1568
Mokortendo 149, 193
Mnkmgnv 159
Makurkendi 193
Maligaituvarer 57
Mallai 89

Maluk 141

Maiye 44
Mancitumuki 159
Manjothuevorag 231
Mariathavarai 103
Moruvatan 79
Meryvolan 79
Micha-tummurra 168
Michhithummada 231
Mishatumbi 8%
Mishatumpi 44
Madhurskhahjya 231
Moishkanda 75

Malaghuthuvare 57
Mucki 144
Muchi-kanki 166
Mukkanci 79
Muliyo 83
Mulkorunkali 75
Mullaturmbs 166
Mushiimbi 44, 29
Mush!umpi ag
Muttictumiki 193
MNacavakkarai 129
Mallaghanta 231
Mallati B?
Nallaturki 149
Nallovalude B9

Mallereulimii 188
Nalluhi 44, 89
Meanys 48

Nellako-kamushti 231
Mella-ulimira 68
Nellawoolymers 68
MNensi 48

Miani 48

Nilavriksa 83

Minai &8

Mikitymiki 193
Nititunika 193
Nita-tummo 193
Ondodi 68
Qori-gaub 217
Clovamaran 149
Pakhivari-kendu 193
Paklam 139
Palivellaituvarai 107
Panachi 193
Panachimaram 193
Paniccai 173
Panicha 8%, 193
Panichchai 193
Panichi 193
Panichika 193
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Panictko 193 Tanki 186
Pankaphan 68 Topasi 193
Pﬂmrﬂghﬂfﬂ 152 Tartar 159
Pasorugata 159 Tawti 123

Pasend 164 Tellagada 149, 231
Pascndu 1646 Tellagata 129
Patriko 147 Tellavddimidi 48, 103
Paltewar 1&b Tembhurni 193
Pahvan 166 Tembroe 147
Pechada 135, 144 Temburni 1566
Feddawlindi 68 Temru 1A%, T5%, 165
Periyulingi &8 Tendu 44, 8%, 149, 159, 186, 193, 221
Piccana 103 Teriko 54

Pisinika 103 Tezy 139

Pitonu 103 Thambhilpazam 159
Firakhatijya 129 Theikum 217
Ponsakisim-bophang 243 Thellagota 231
Pettuvarai 119 Tharikka 217
Pudumaddi 166 Thinduka 189, 193
Puja 139 Thing-bong 215
Rangkoli 53 Thekarakari 57
Rukhaora 177 Thavarakar 57
Saikuli 243 Thoveri 215
Sarapata 231 Thumbai 149, 159
Sedu 75 Thumbri 149
Shengutam 44, 8% Thumramaran 149
Shitisarka 193 Thuniki 14%
Sirumalaya 177 Thuvarai 177
Sitakaluwwucy 129 Tibru 159

Sohley 139 Timar 193
Soh-tang-jong 123 Timbaroo 1664

Soilo 139 Timbarvo 149
Solokarimaram 89 Timbru 193
Somolpanachai 37 Timburi 159, 193
Sunnala 177 Timburm 149, 166, 193
Tadar 63 Timbkvini 193

Toi 89 Timmurr 149

Toindu 14% Timru &8, 159, 184 193
Tambuei 149, 173 Tindu 149, 193
Tomreg 149 Tinduka 159, 193
Tamre] 149 Tinduki 193

BOTAMIC AL SURVEY OF INDIA



122

Tindura 15%

Tiril 231

Tirkakaya 193

Titig 193

Togarike &8

Toomrie 149

Topost 215

Teori 48

Trumbilli 177

Tuki 44, 89, 149, 159
Tumokimara 193
Turnal 159

Tormala 75, 159, 1464
Turnari 159

Turmbolli 149

Ullingi &2

UM 37, 103, 177
Vackana 75

Vadajs 189
Vokkanoi 68, 75, 103, 116
Vokkanathi 166
Yakkanattan 75, 186
Yakkonia 164
Volaibattiram £9
Valinda &3

Vonanc 193
Yanan)i 193
Yankone 166

[P I . Ta
YOI 10T

Vayari BY

Torrbi 44, 89, 14¢, 159

Tumbika 193
Tumbilik-kay 193
Tumboorne 159
Tumi 14%
Tumida 149
Tumika 44, 193
Tumiki 89, 149, 152
Tumikichettu 193
Tumikic 193
Termid 1593

Tumki 159

Tumri 149, 159, 193
Tumuki 89
Tuirreury 149
Tunki 14%, 159
Tuparanda 159
Tupra 149

Tupry 159
Tupure 193
Tuvarai 193, 215
Tuvarckkari 57
Ulanta &8
Ulimera 48
Ullinda 68

Yedikkemre 185
Vedukunari 185
Vellaikkarungali 144, 182
Velloikarunikkali 182
Yelluithovarai 107
Yelluithoverii 215
Valloittuvarsi 64
Vellaytoveray 107
Vellei-karankali 182
Velleithwarar 79, 164
Val-vakkanas 146
Yerrigata 231
Viralo 159
Vullinda 48

Vullingi 48
Yalmederiya 117
Yellintachethy 58
Yellintha 48
Yerragadha 145
Yerragoda 168
Yerruti 103, 177
Zesberwo 193
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323

INDEX TO THE ENGLISH NAMES

American Persimmon 244

Andaman Marble woad 11, 135,

Andoman Febra wood 11, 135
Bastord Ehony 185
Black Sopate 89

Gaub tree 193

144 Green Ebony Persimmon 68

Indian Persimmon 193
Jopanese Date Plum 123
Jopanese Persimmon 123

Brazil MNut 85

Butter Fruit 85
Calamander Ehony 249
Camagoon Ebony 199
{Ceylon Ebony 11, 8%
Chinese fig 123
Chinese Persimmen 123
Chinese Plum 123

Comogen Ebony B3

Keg Fig 123

Mabolo Ebany BS

Mabala Tras A5
Mabela-date-plom 85
Malabar Ebeny 11, 44, 123
Mountain Persimmean 144
Nepal Ebeny 12, 159

'] | 1
WATTETHIU CERIBITINTIEN | £a

Fersimman &8, 102, 123, 144, 249

Coromnandel Ebony 11, 12, 48, 149 Persimmon Ebany 89

Date Plum Parsimmon 141
Dwine Peor 123
East Indian Ebony 89

Philippine Ebony 102
Fhilippine Persimmon 85
Red Fig 123

Bbony 2, 11, 54, 63, 75, 79, 83, 8% 117, 123,  Riber Ebony 193
139, 149, 166, 181, 189, 203, 210, 231, 241,  Valvet Apple 85

243
Ebony of Northern India 159
Florida Persimmon 244

Velvat Persimmon 25
Wild Mangostesn 193
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About the Author

Dr. V. Singh, born on August 15 1947 obuained his M. Sc. and Ph. D.
degrees in Botany from the University of Meerut (U, P) during the year 1967
and 1974 respectively, with spcc_u]uauun in Taxonomy. He is devoted to the
u.u.dv of Indian lﬁllﬂ‘il'blllh: ||5|u from the dus of """'-"Flfﬁ'ﬂ'l"l' of poast
graduarion and in thirty seven years of his research career he has published
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Ethnobotany of Rajasthan, Asteraceae of Sikkim and Ethnobotany and
Medicinal Plants of India and Nepal (edited) which have gor worldwide
recognition. He is also recognized for the monographs on Indian
Zygophyllaceae, Lamiaceae (the genus Lewcas R. Br.) and Caesalpiniaceae
(subtribe Cassiimae). He has worked on different aspecrs of Indian flora viz.

taxonomy, ccology, phytosocioiogy, ethnobotany, medicinal botany, conservation etc and has more than
10¥0 research papers in his credie.

About the Book

The present monograph on Indian Diospyros L. (Ebenaceae) deals with 66 taxa. Besides adopting
correct valid names for the Indian plants and providing complete synonymy, the description provided is
based on personal observations of the author. Phenological data along with ecological notes have been
hmﬁr’ll_‘d‘_ to almosr all raxa, Disrriburion pattern of the raxa in the Woarld and India have been discussed
and marked on the maps. Important findings of other workers on anatomy, embryology, cytology,
palynology, phytochemistry etc have been used to supplement the description based on morphological
characters and as an additional tool to solve certain taxonomic problems in this genus. A new
classification has been proposed based on persistent suits of characters for the family Ebenaceae and for
the genus Diospyros L. in particular to accommodate Indian taxa. The phylogenetic affinities of the family
Ebenaceae and phenertic affinities berween the species of Diospyros L. have been discussed to trace the
evolutionary sequences.

Moreover, one new taxon (variery) has been added to the science and two new combinations have
been made, besides selection of eight lectotypes for the species and several changes in taxonomic starus
and systematic position of infra-generic raxa. Derailed figures of about 61 taxa and 96 photographs have
been appended for easy determination of the components. Vernacular names in different Indian
languages and dialects have been provided along with economic uses to make the monograph usable at
grass root level. It is hoped that the work will prove a milestone in the advancement of Ebony systematics,
conservation of biodiversity and sustainable utilization of plant resources.

Front Cover: Diospyros peregrina (Gaertn.) Gurke
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