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FOREWORD

Out of the four major Indian deltas, the Gangetic delta in the
Sunderbans, West Bengal, the Mahaoadi Delta in Orissa, the Godavari
-Krishna Deita in Andhra Pradesh and Cauvery delta in Tamil Nadv,
the Mahanadi Deltaic areas between the river Dbamra and the Devi

estuarine complex located in Cuttack district, Ofissa comstitufe most
interesting floristic composition in India. Haines (1921-25) and Mooney
(1950) emphasized the need for further detailed floristic studies of this
interesting deltaic complex. Though the mangrove cover in this area
is only about 215 sq. km, the presence of a maximum number of
mangrove species in this delta due to regular fresh water influence from
different rivers and distributaries upon the terrain is no dowbt a remark-
abie feature.

Deltaic plant communities which are the major part of the coastal
wet land ecosystem comprising mangroves, salt marshes and various
Tivering components are our country’s treasures. These not only

promote the livelihood of the coastal people and pave the way for-
Sustainable socio-economic development but also serve as a static
‘Border Security Force’ protecting soil erosion, floods and cyclones.

The remarkable mangrove communities within the tidal forests of
this deita are unique for floristic, ecological and economic values. Proper
understanding regarding the status of floristic composition, vegetation
Paltern, classification and ongoing changes of the different ecological
Parameters on which human communities depend for their daily require-
Mments need a very comprechensive study for praper documentation,
Management and conservation. Such studies bave not received adequate
attention in the past but now this book by L. K. Banerjce & T. A. Rao

from the Ecology Unit, Botanical Survey of India will meet this long
felt need.

The present book with val
analysis, plant zonations, classification of Mangrove Vegetation, threats
and conservation in relation to the impact of various ccological factors
would be a valuable document. Thisis followed by floristic account

of the areas with key to genera and species, brief description, world
distribution and field notes. It also provides some comparative status
on the mangroves of Orissa and that of the Sunderbansin West Bengal,
I hope this book will give impetus to conservation of the most important

coastal wetland ecosystem of our country and will reach a wide reader-

ship of students, foresters, planners and all those who are interested
in preservation and protection of our fragile, deltaic ecosystem.

Botanical Survey of India N. P, Singh
P-8, Brabourne Road, Calcutta-700 001. Director



PREFACE

To a botanist or an ecologist few ecosystems are as fascinating
as the deltaic formations along the coasttine. The flora, vegetation and
ecaloglcal complexltles are unique in the dcltalc ecusystem. The flora

for dlﬁ‘crent types of riverine scrubs and shrobs. The mangroves along
this delta represent the highest number of species composition through-
out India, More than 63 number of mangrove species though bounded
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of them were imperfectly known and understood due to various constrain
in the processes of survey, collections, preservation and identification.
Along with the mangrove there are some interesting riverine plants
restricted only to this deltaic areas, Haines {1921) made one expedition
to these littoral part of the delta and he himself admitted that his
collection from this region were far from complete. Therefore the present
study of the flora and the ecological information would be a valuable
data for assessing the natural plant diversity, identity and ecological
condition responsible for plant zonation. The book deals with topo-
graphy, climate, geomorphology alongwith major environmental and
tcological factors such as tidal flow, seasonal water salinity ranges and
80il characteristic in relation with the changing pattern of plant zonation.
— The structural characteristic of mangrove vegetation have beenm studied
with the help of Importance Value Index method through the analysis
of quantitative ecological datz on the field. A new approach to the
Classification of mangrove vegetation depending upon the interaction of
\Ehc environmental factors and adaptive characters has been formulated
inthis book, This is followed by detail floristic study with key to the
genera and species, brief ecological, distributional and phenological
notes. The main objective is to provide a census of the deltaic plant
diversity along the Orissa eoast with a means of identifying plants to

provide upto date nomenclature, ecological data and conservation
strategies.

I hope this book will give impetus to the conservation of the most
important coastal wet land ecosystem of our country and will reacha
?.'ide Readership of students, foresters, planners and all those who are
Interested in preservation and protection of this vulnerable ecosystem

algas atl E 1 !. st

Botanical Survey of India. L. K. BANERIJEE

Central Botanical Laboratory
Howrah




ACKNOWLEDGEMENTS

We express our deep sense of gratitude to late Dr. K.
— Subramanyam, Ph.D., D:Sc, F.B.S., F.A.Sc, Ex-Director, Botanical
Survey of India for his unstinted help and constant encouragement
throughout this work ; we would like to express our indebtedness to,
the Director, Botanical Survey of India for giving permission to work

We also express our gratitude to Mr. A, R, K, Sastry; Dr. N. C,
Majumdar & Dr. A, N, Henry, Botanical Survey of India for help and

facilities, tot he For epartment of Oris

Bengal for their ready help and gunidance in conducting the field tours.

L, K, Banerjee

Botanical Survey of India
Howrah-711 103




Mangroves of the Mahanadi delta.

Soneratia, Rhizophora and Avicennia community of the Bhitar Kanika
sanctuary-in Mahanadi deita.



Kandelia candel (L.) Druce plant showing largest hypocotiles for viviparous
germination in the Mahanadi delta.

Cerbera manghas L. with fruits in the Bhitar Kanika sanctuary of the M. delta.



Avicennia afficinalis L. with flowers in the Mahanadi deita.

Lumnitzera racemosa willd with
white flowers, in the M. delta.



Ceriops decandra (Griff.) Ding.
in the Mahanadi delta.

Bruguiera gymnorrhiza (L.) Savieng.
with hypocotyles in the M. delta.



Xylocarpus granatum keen. plant with fruit in the M. delta.

Bhitar Kanika Mangrove forest during low tide.



Stilt roots of Rhizophora apiculata BL in the Batighar creek of M. Delta.

Sonneratia apetala Buch. Ham. community in the Mahanadi delta.



Large Paimswamp, Phoenix paludosa Roxb. pure community near
Gupti-in the Orissa coast.
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Management of Mangrove swamps in the M. delta by Mangrove Plantation.

Mangrove Fern, Acrostichum aureum L. in the M.D.



Suageda maritima (L.) Dum.
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Sonneratia apetala Buch.-Ham. growing an estuarine mouth
with numerous peg-like corky pneumatophores.



Bruguiera gymnorrhiza (L.) Savigny showing hypocotyl.



Sonneratia caseolaris (L.) Engl.—fruiting branch.
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Xylocarpus mekongensis Pierre
showing peeling of barks, and pneumatophores.



RESOURCES OF THE STUDY AREA

INTRODUCTION

The natural vegetation of humid tropical deitas especially in the
vicinity of coastal areas of India, has not been studied in its proper
perspective although frequent references to the occurrence of mangroves
Or iheir associates find piace in severai Floras and papers. Of the main
coastal areas of the deltaic regions, namely the Gangetic Sunderbans
delta, the Mazhanadi delta, the Godavari and Krishna deltas and the
Cauvery delta, the tidal forests in their regional setting in the Gangetic
delta have received purely descriptive consideration based on one or
more sets of general featores (Prain, 1903).

Hoocker (1906) stated “Estoarine flora of India are notable, in as much
as that, considering the limited areas they occupy, they contain more
local species than do any other botanical regions in India”. Of tke four
chief estuarial floras, the Flora of Sunderbun by Prain (1903) was the only
source upon which he had made the above remarks.

Haines (1925), while describing the general characters of the flora of
coastal tracts of Orissa, mentioned “T was only able to give three days to

this tour, most of which was on board steamer, and a more extended
iﬂlbbchnn wﬂlliﬂ aﬂr‘ o varye Toa=rr

tion would very large au

Mooney (1950), while providing some guidance for future workers,
stated “another very distinct area which calls for more detailed study
is the coastal beit, more specially the Mangroves in the delta of the
Mahaoadi and the Dhamea river ; Haines made one expedition to these
littoral tracts but his collections from this interesting regions were, he

admitted, far from complete”. Thus, itis very clear that no detailed
stady on the natural vegetation of the Mahanadi delta in its regional
seiting has been made apart from Haines's (1925) meagre information
on the coastal flora of Orissa and Mooney’s (1950) emphasis for detailed
study in the vicinity of the Mahanadi estuarine complex. In recent
years, however, considerable amount of dats has been gathered for the
study of coastal areas adjacent to the Mahanadi delta of the Orissa
State (Rao and Mukherjee, 1972, 1974 ; Rao and Sastry, 1972 ; Rao and
Banerjce 1982 ; Banecrjee and Rao, 1985). The work done so far

emphasizes the need for detailed foristic and vegetational surveys of the
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coastal areas in the Mahanadi delta between the Damars and the Devi
riverine complex, often known as ‘Little Sunderbang’, since the vegetation
is disappearing or changing with distressing rapidity. It appeared, there-
fore, of value to study the tidal forests of the Mahanadi delta between the
Dhamra and the Devi estuarine compiex,

Coastal plains of Orissa, being generally formed by the alluvial fillings
of the littoral zone comprising some of the deltas, sand-bars, riverine
complex and active sand-dunes. There are in general, two types of shore-
line : the sandy shore-line along the coast, and ailuvial deltaic coastal
shore at the mouth and banks of several rivers joining the sea.

Of the four main deltaic areas, namely the Ganges delta, the Maha-
nadi delta, the Godavari delta, the Krishna deita and the Cauvery delts,
which, cover 11,10,480 acres approximately, the Orissa deltaic region
i3 the second largest of the four and covers 250 sq. km. This is mostly
built by the Mahanadi, the Dhamra, the Maipura, and the Devi rivers
situated within the Cuttack district, Orissa State, India. This whole
area is located between longitudes from 86° 40° B to §7° E and latitudes
from 20°15 N to 20°75° N. The Mahanadi in combination with the
Brahmani and Baitarioi forms extensive alluvial tract straching from
the Lake Chilkas in the south to Bhadrak in the north. 172 km long
and over 80 km wide. The area under studv within the Cuttack district
is bounded on the north by the Baitarini river and the Dhamra estuary
which separate it from Balasore district : on the east by the Bay of
Bengal ; on the south by Puri and on the west by the tributary villages of
the Cuottack district (Map Fig. 1}.

The whole landscape consists of three distinct Geo-botanical features :
Deltaic tidal forest mixed with sand-stand covered strips along the
coast : internal arable tract of rice land in the older part of the
Mahanadi delta and broken hilly regions along the western boundary.
Of the three features, deltaic tidal forest areas resemble the ‘Sunderabans’
of Bengal and are often known as ‘Little Sunderbuas’, They are notably
associated with innumerable meandering creeks, channels, distributaries,
riverine streams, recent fluviated deposits in the lower reaches and older
alluvivm. Further-more, sluggish water deposits, their sit and sand
forming muddy-flats, sand-bars and sand-dunes of varied sizes bounded
together into a vnigue tidal forests eco-system.

CLIMATE

Under this topic the following data are retrieved. This includes
rainfall, temperature, humidity, soils, salinity and tidel icundation. The
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Fig. 1:

Map showing Mahanadi estuarine complex in Cuttack district.
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area of study is characterised by oppressive summer, low daily range of
temperature, high humidity and moderate annmwal rainfall. Meandering
rivers and the sea-board are the main areas chicfly influenced by the
marine climate of this area. April is the hottest month and the tem-

this month Scldom goes below 23+C. May is also a very warm month
but there is mo appreciable fall in the temperature till October. Humidity
in this area is over 60% from April to November, A minimom
valuc is obtained during March and maximum vaiues are found from
July-Aungust of over 8074, September and October recorded slightly
lower than this. Rainfall of this area shows that mean apnual rainfall
i 1,585 mm and most of which is received from May to October ; the
maximum is recorded during July-August over 300 mm, lowest or often
zero rajnfall records are obtained during December and March. Total
avcrage nnmber of ralny days dunng 1970-1971 is 82, of which 15 and

rmard no rainy days Thc veloclt}' of wmd becomes stmngcr in mon-
soon, about 12 miles per hour. From April to July, wind velocity re-
maing, 612 miles per hour. During October-February, it comes down
to 3-6 miles per hour., Sometimes, during the post-monsoon months, it
intensifies into severe storms with more than 80 miles per hour, resulting
in heavy rainfall and cyclones along this part of the coast,

According to Walter (1971) data filled tables of climate are difficuit
to comprehend and are not very useful for rapid comparison. He bas
developed, therefore, a new method for ecological purposes, namely the
diagrammatic representation of climate or climatic diagram which per-
mits recogunition at first sight of important similaritics and differences
between climate of different places. The important feature of this dia-
gram is the 1 : 2 relationship between temperature and rainfall, Further,
he has suggested that the temperature curve could be used as a meastre
of the variation in evapo-transpiration. A significant drought
period is indicated whenever the rainfall curve undercuts the tempera-
ture curve. A dry period is indicated by a mean monthly rainfall of
less than 100 mm and the rainfall curve remains above the temperature
curve, A humid period is indicated when rainfall reached or exceeded
100 mm since 100 mm rainfall is equal to the average storage capacity
of the soil and excess of which disappears as ron-off. The climatic
{table I) as well as climatic diagram (Fig. 2) show high rainfall and mean
minimum temperature. It is, therefore, evident that the area
¢xhibits a warm tropical climate and the flora has an abundance
of species characteristic of the warm tropical climatic type, many of



Elevation : 4.5 m.
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LHmatic Table—1970-T1

Loration : Faliepoint—3ahanad] river

Mouihe Meao Average Maxl- Minlmum Rajnfullin  Number Relative  Wind velo-
Temperature mumn Tempera- Temperaturs ity of raiay Humidity city milcs
ture—"C “C days y A per hour
1 2 3 4 3 L T L
Januayy 223 25.5 12.4 15 2 52 23
February 222 28.3 13.0 30 3 63 36
March 26.1 g 20§ 14 1 43 52
April 100 3315 23R u 2 &4 8.5
May 30.1 4.3 25.0 I 6 83 120
Juoe 294 4.1 253 269 14 £ 22
Jufy 29.0 354 5.0 333 id EZ 6.2
August 25.7 A7 25.4 e i7 52 56
September 289 314 25.5 223 12 76 4.1
Ociober 116 1.6 216 114 ] 70 |
Movember 236 2.2z 7.2 21 2 &0 pl
December 194 26.0 124 0 a 60 2R

YLBA IOVHYAYE BH1 40 YE0Ng



{Contd. Table I}

Elevation 5.0 m. Location ; Dhamra and Maipara river Chandbali
Maonthe Mean Averapes Maxi- Minimuo e Rainfall in Number Relative Wind velo-
Temperature  maum Tempera- — Temperature min of rainy Humidity city miles
ture—"C "o day % per hour §
i 2 3 4 3 @ 7 8 z
January 29.8 27.0 12.5 43.2 3 63 3,0 ]
February 231 293 15,4 33.7 2 63 4.5 -
March 27.4 34.3 20.0 0 0 48 5.9 =
April 311 37,0 231 12.8 1 64 2.1 ]
May 30.8 36.0 25.3 49.3 4 65 12.3 5
Tuoe 29, 35.1 25.0 186.8 3 71 8.4 =
Joly 29.0 322 25.2 24.26 13 82 6.6 g
August 284 31.5 253 325.2 17 8D 6.0 >
September 281 310 251 2115 13 62 4.7
October 27.2 30.9 22.8 1520 8 76 2.5
November 23.6 29.0 17.0 106.0 6 70 2.2
December 19.4 26.1 12.2 0 0 50 31
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them common ito Sunderbans, Chittagong, Burma, Malesia, Java,
Indonesia, and other warmer places.

ELEVAT-WEM. ppT M7

CLIMATIC D1AGRAM '™
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D
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Fig. 2: Climatic dlagram of False Poiat, Mahanadi estuarinc complex.

GEOMORPHOLOGICAL FEATURES

All wastes borne by the streams which function in the fluvial cycle

are deposited in the sea except that of the river Devi. The waves and
€¥rrents in the Mahanadi, the Dhamra and the Maipura are active, 80
the Sediments brought by them arc distributed as rapidly as they are
furnished. Bur the discharge of the Devi river is more or less ata

sheltered bay-head and is in a relatively quiet site with shallow water
l‘; t]'ll e o al

¢ mouth, where thc river current is more or less extinguished and
sedimenta brought by it settle down to the bottom. Before ap-
P““ﬂ?hins the sca, the other rivers clear their sediment-load by deposit-
ing it in the adjacent crecks and distributories and then by lateral
erosion excavate all the fill and accumulate the deposits at their mouth,
forming thereby a delta, The gradual deposition of beds in & particular
ofder and place causes the delta to extend forwards into the sea and
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to expand horizontally. Places like Hookitola, Gahurimata, Thakurdian,
Jambu, Kalivonjdian may be the effect of forward extension and False,
Point, Kansardia, Khanasi, Bhijtarkanika, and Musadia of horizonta}
exXpansion.

The creeks and channels shift from side to side, first from one side,
| : : her in the allavial f 14 hict .
up from a braided course over the delta top and consequently discharges
finally at the front and side of the delta through the distributaries,

The Mahapadi deita builds into the heads of an estuarine bay,
elongated in outiine and is commonly termipated atthe seaward and by
a straight line at right angles to the fongitudinal axis of the bay, where
a large number of low-gradient rivers carrying a great bulk of suspended
fine sediments are observed. The outer border of the deita exhibits the
pattern of a base of a triangle with consequent curved banks, The
long narrow projections that are found near Maipura, Hookitola and
Kalivonjdain are nothing but natural levees, part of deltaic deposits
projected above the water-surface, where the waste-borne stream is halted
in the journey to seawards and its accumulation gives rise to a particular
relief form. Each of these has an appropriate place in a sequential
scries which terminates with the building of deltaic deposits on the
sea-floor.

SOILS

The coastal plains of Balasore and Cuttack are covered with deltaic
sediments of the Mahanadi, the Brahmani, the Bautarini, the Dhamra
and the Maipura rivers. The extensive plain in this area is separated
geomorphologically from Peninsula and extra-Peninsula, The plain is
wholly composed of the alluvium formed in recent times, brought down
by these rivers and kaown as Indo-Gangetic alluvium. The alluvium
consists of sand, silt, and clay with lenticular intercalation of gravel
apd also contains some impure beds of peat, the product of drifted
vegetation. The deltaic alluvium deposition in the recent times is
known as ‘Khadsr’ which, as a ruie, i3 confined to the vicinity of the
present channels ; the prcsent delta is merely a scaward prolongation
and lateral expansion of this ‘Khadar’ deposits from the respective river-
valleys. It consist of repeated alternation of clays, sands and minecrals
with peat, ligpite and some forest-beds. Raised beaches containing
shells of moliuscs may be of pleistocene or of recent origin. Soils in the
coastal line are of two types: coastal alluvium and riverine alluvium.
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Coastal alluvium occurs from Balasore towards the south, covering the
littoral tracts varying in width mostly from 10-20 km whereas riverine
alluvium is found ia the lower valleys and deltaic regions. Deltaic depo-
sits, though not possessing any important min¢rals, have the highest cco-
nomic value for agriculture and forest due to their extreme fertility status,

RIVERINE SYSTEM

The river system coastitutes the conspicuous feature of the Cuttack
district, It has three magnificent streams through the mountaipous
frontier on the west. From the extreme north, the river Baitarini
emerges from Keonjhar State in whick it takes its rise, and forms a
boundary betweea Cuttack and Balasore. In the south, the great river
Mabanadi pours down upon the delta from two hills at Naraj, about
10 km west of Cuttack city. About half-way between the Baitarini
and the Mahanadi, the river Brahmani enters the district. The river
Baitarini and Brahmani meet near Dungmal before they reach the
&3, and thus the combined large river flows into the Bay of Bengal at
Palmyras Point under the name Dhamea river or Dhamra estuary. The
river Mahanadi, after many interlacings forms two great estvaries :
The Devi-estuary near Machagaon, which enters the bay at the south-
castern corner of the Cuttack district, and the other, the Mahanadi-
estuary proper which enters the sea at Falsepoint near the recently
built Paradecp port, abodt half-way down the Orissa coast. Each of
these great rivers Granches off on its way through the district forming
% mumber of distributarics, those of the Mahanadi bearing most nume-
rous and important ones. Main distributarics from the Mahanadi river
wre Jambu, Kharnasi and Batighar-galia. The Jambu river emerges
about 10 km away from Chumahani ncar Kujang and after sending
Soverai creeks and channels enters the aea just below the river Kandra-

ik ] ; v fa 1 Wil L TLAT

Swamps due to the intersection of numerous crecks and chanaels. The

Ar Kharnasi emerges from the Mahanadi at Bahakud, and after pro-
d,"'““i many creeks and channels epters the sez just below the Jambu
nver. It also forms many tidal swamps of which Bhitar-Kharnasi and
Babar-Kharnasi are the two important tida! reserve forests. The river
Batighar-galia is ap important distributory, emerging from the Maba-
Dadi at Iagidhankud where it forms two small islands, Jagidhankud and
Saralikud, This river after forming several crecks and channels cntcrs
. the sen under the name Khola river at Hookitola, 20 km away from

F!‘lltnoi]_:t_, In Ybeimeen the Thacoasiazd Datichas (Falsannini) thers
- - wiril WV DA UOLL LW llllll!ll-l L L |

are many tidal forest and muddy flats of which Kansardia, Batighar.
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Hetamtndia and Hookitola arc the notable reserves. At the meeting
point of all these distributaries and the parent-river, Mabanadi,
a land-mass projects inside the sea like a hock from the main land is
snown as Hookitola, which was a small port under the control of the
Government of undivided Bengal. Now ijtisa small island or 2 point,
surrounded by muddy flats, several distributaries and the Bay of Bengal
in the front. All these distributaries, creeks and the channels are res-
ponsible for making a large deltaic flat towards the north of Paradeep.
Besides these, there are two or three large distributaries raised out from
the right-cod side of the Mahanadi river and after forming numecrous
creeks and chanoels at Baitrakud, Musadia and Athrabnakia, they eoter
the sca at about 20 km south of the Paradecp port. They cover entire
Paradeep back-shore and intermix with several creeks and channels.
One of these distributaries produce 18 creeks and 18 bends near Athara-
bankia. MI these interconnected network of the channels, provlde R

thc entire back-lhore neat the Parndeep hasgwen rise to an ideal tidal
swamp dominated mostly, by Phoenix poludosa. Recently, this dense

Cmpant_mnwar 1o disaswmenrivneg diva bn hiadin disturhamans sm Ao et ritth
LIl whFThel 4 ulmyﬁ“llll! WY B WFIVEIY WIORLLL S LYGT TR WD LE W bl VR "ll"

the formation of a major port.

The river Brahmani receives Baitarini in the north-east part of the
Cuttack district at about 35 km away from Chandbali (Bhadrak district).
The combined stream after some distance branches and forms 2 small
strip of island known as Kalivonjdain between the river-fork. This
forking stream agszin combines near Talchua under the name Dhamra
rivet at Palmyar point. The civer Dhamra does not form notable dis-
tributaries like the¢ Mahanadi, except some channels here and there.
Tidal forests found near the Dbamra river are Somabadahuguri, Kali-
vonjdian and Kantiakbai, in the Cottack district and Banipai in the
Balasore district,

The river Patshala, a tributary of the Brahmani after producing
two main distributaries, such as Kanike river and Banasagar river,

entere the zes undsr the name of Hlunnr. river nt Thalnrdion nane

the Satavya sea coast. There are more than 20 tidal forest blocks
within the surroundings of Dbamra. Brehmani and Banssgar rivers
towards the porth-cast part of Cuttack district. AH the forest areas
were under the control of Raiakanika since ancient titne. Recently it
has become possible 1o include these regions within the State forest
boundaries. Within the 20 forest blocks Bhitarkanika Thekurdian and
Gourbimata are the most worthy areus to study. The forest Bhitarkanika
with an area of about 400 acres is being muintained as reserved forest
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since the time of Rajkanika. It forms more or less a small island,
1solated a little away from the sea within the surrounding of the river
Bhitarkanika, the river Bhitarkanika sfier emerging out from the Bausagar

river produces two main branches, one flows towards the south in the
ckannels ends blindly within the forest, and other streams towards the
north in the name of Khola river which also after producing creeks and
channels enters the Brahmani river, ihe source of fresh water, Thus the
forest Bhitarkanika gets regularly two types of water supply, less brackish
water from the Brahmani and high-saline water from the Bansagar river.
Since this forest is supported by an ideal physiographic situstion, the tidal
and other associated taxa are very rich and weli developed. The tidal
forests Gaurhimata and Thakurdiao are situsted near the mouth of

Maipura river adjacent to the sca.

ESTUARINE COMFLEX

_ Coast lines, like other Jand forms, experience a cyclic development
with waves and currents functioning as dominant agencies. The circum-
Stances of their processing are the direct observation of the underwater
¢hanges like those taking place under ice. The mechanism of action of
waves and eurrent is complex. A coast line is the general configuration of
the Jand where it fronts the sea, and a shore-line is the zone of intimate
and direct contact between water and land. The shore-line zone may be
8 beach or strand at one side and sea cliff at another. The coast
line has an epeirogenic (land formation) or an orogenic { mountain
formation ) background. Shaliow flandform and cmergnt coast
ate the characteristic features in Orissa. Sands arc thrown up by
the waves to form beach-ridges which may be smoothed out at
once to 4o even slope by wind and wash to form a sandy beach
By such deposition the shore-line is progressively moved seaward
g?d 4 strand plain developed at the land edge. The erosional and
CrPhOsltional processes of the larpe waves operate together 1o
Produce a steeper bottom profile in a narrowly compressed zone and
tjhf‘ TeSUlt is the formation of 2 barrier beach by wind into Dunes or
ariited into the lagoon behind the bar. The lagoons behind the Bay
and off shore bars gradually filied with sands from the sea and acdiment
from the jang. As they become shallow, plants cstablish them-

81ves and by their growth, both contributeto and facilitate the filling

by checking movements of the water, Eventually, tidal 1axa supersede
the erstwhile upon water. Tidal taxa are in part covered by flood tide

only by the greater rogp ge of spring tides, in part are completely dry. The
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ingress and egress of the tidal water is by mud-walled channeis which
extend in irregular courses through the swamps.

An estuary is a confined arm of the sca sitvated at the mouth of
a river which serves as an inlet where sea-water comes in contact with
the river-current. In a tidal estuary there is an influx of fresh water
at the lower Jevel. The amount of fresh water at the upstream changes,
seasonally, In the Mahanadi, the Dhamra and the Maipura estuaries,
the amouat of fresh water is greater during the monsoon than in winter.
This large volume of fresh-water floods during the monsoon produces
increased turbulence and less salimity condition in the estuaries.
In an estuary, the salioity condition varies vertically, horizontaily, or
even from one shore to other; this is perhaps due to tidal currents
moving rapidly in the centre cstuarine zonc which aiter salinity toa
great extent. This is the main reason for the low salinity at the surface
and increases at different depths of the tidal river. Table II represents
yearly salinity and tidal leve! of outer and inner estuarine regions and

~ table Il represents soil particle size in the onter and inner estuarine

areas,
Table IT
River Water
Areas Salinity EC mmbosfemn  Tide level from tide
Depth — 30 cm datum in m
J-M A-J ]S O-D I-M A-J I8 O-D
I. Qurer estuaries 33 29 18 26 35 45 60 315

II. Inner estuaries

1. Creeks at
lower elevation 25 21 11 22 30 35 55 23

2. Creeks at
higher elevation 20 16 6 17 2.0 3.0 35 20

3. Transitional
aAreas 1§ 14 5 15 1.0 20 25 1.0
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Table EX
T Areas Soil Particie size distribution pH Qrgamic  EC
Depib 20 vm. maiicc mmbosfcm

9% ranges
Clay Silt Fine Course
sand sand

% % % %

Chiter estuaries 31 44 18 7 6.8 2.5 3012

L
“ Fommsomis st na
-

1. Creeksat

lower elevation 42 30 22 3 5.9 3.0 24--9
2. Creekn

higher elevation H 29 17 2 7.1 1.5 1Sy
3. Transitional

areas 25 3 40 24 6.3 4.8 5=—1

Anulysis of Soil, Water salinlty and Tide levels from Mangrove communitieg—
Data represents average valus of 10 samples from sach type.

STRUCTURAL CHARACTERISTICS OF VEGETATION

Studies on vegetation usually include two major aspects, namely
the plant communities as & unit of the vegetation over aa area, their
Structure and classification, and the flora with an inventory of plants
growing in an area with its characteristic exomorphic features. Our

knowledge of the Indian coastal plant communities is mainly based on
sysicmatics in various Floras and articies since the time of the publica-
tion of Hooker's Flora of the Rritish India {Roxburgh 1814, Clarke 1896,
Prain 1903, Griffith 1836, 1851, Heinig 1893, Nairne 1894, Hooker f
et al. 1875-97 : Cooke 1901-1508, Blatter 1905, Gamble 1915-35), The
few recent publications pertaining to the Indian coastal vegetation are
from Kutch and Saurashtra and South Gujarat (Jaig es af. 1960a. b :

1968 ; Rao efal, 1962a. b: 1964, 1965, 1966, 1967, 1969, 1970 Toor
1958 ; Shaw i1967) ; Konkan area of Maharashira State and Goa
(Bharuchg 1950, Satyanarayan 1958. Shah 1962, Navalkar 1910, 1951,
1956, 1959, 1961, Navaikar & Bharucha 1965, Untwaie er al. 1972):

Karnataka coastal ageas {Arora and Agarwal 1965, Santapau 196});
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Malabar coast of the Kerala State (Erlanson 1936, Mudaliar & Kamath
1952, Thomas 1962, Rao et al. 1977} ; Tamil Nadu coastal area (Mr lange
and Meher-Homji 1965, 1973, Nayar 1969, Lawrence 1973, Caratini

10%2 1051 Dan ot al 10711 Tinmiant 10L°7 Dicasn Amd Maemdciei 1072
& 7 J-l' I-JUL AW CALF Tk Wiy l-"!-l' e O LA 3w iR ) IJUI' F P r=N-1 ") i LLLL ikl ERLLLLE ‘?IJ’,

Caratini 1973, Caatini er al, 1973, Rao eral. 1975); Andhra Pradesh
(Venkteshwaralu 1944, Venkteshwaralu er af. 1973, Rao 1857, Rao
et al. 1970, 1971, 1972, Siddhu 1963, Sastry and Rao 1976) ; Utkal coast
{(Hzines 1924, Rao et al 1968, 1970, 1971, 1972, 1975, Mooney 1950,
Raizada 1949, Sanyal 1957) and Bengal coast (Curtis 1933).

The vegetation in the study areca has been treated under the collective
title ‘tidal forests’ (Champion 1936) or ‘tidal swamp forests’ (Champion
and Seth 1968) or by the general term ‘Mangroves’ for this unique
estuarine soil-vegetation complex ; whatever may be the desigpation, it
i5 evident that the mosaic vegetation in this estuarine complex can be
differentiated into distinct units, nameily Strand vegetation, Estuarine
vegetation and Blanks or scrobland. This differentiation is jnvariably
associated with the general nature of the substratum chiefly governed by
salinity of the area. This vegetation complex falls into a system of
gradients and gives a distinct physiognomically defined vegetation sub-units
representing an eco-system which is generally regarded as primarily
cxprcssing the co-cxistence nf soil—vegetntinn cnmpl:x. This s nut,

fidelity, frequency and other attnbutes of t‘h: tldal taxa are mamly in-
fluenced by local climatic influences. How far the factors are reasonable
in moulding the spread and distribution of the vegetation would be a very
interesting long-range research programme and the expected datafrom

such a study would be highly rewarding.

VEGETATION BELTS & SAMPLING

The vegetation of the area of study with its distinct topography is
clagsified into the following belts :

The Estuarine belt at the margins of the tidal riverine banks is one
of the most unsteble topographic vnits under great physical stress. Often
its formation and stability depend on the nature of the tides duration
and season. The meandering riverine banks often show erosional and
depositional banks at regular intervals and the tidal action on them is
a rcgular feature of interest. It is obvious to observe the characteristic

: £ ot hich - .on Iu thi

Porteresia coarctata is a pioneer taxon which comes up, and shows
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considerable density on sili-laden arcas which are limited to newly
exposed marginal areas of estuaries. This taxon forms pure associates,
and belps considerably to protect the underlying slushy or sandy soil
from erosion., The other taxa which generally make their appearance
under the aforesaid situations are Avicennia manna, A. alba, Sonneratia
griffithit and S. caseolatis. Nypa fruticany under such a situation, is
observed as a pioncer species in the Gangetic Sunderbans, In the pre-

sent areas of study, however its presenue was not noticed anywhere ex-

in the duwnstrum. one cuuld ste gaod coverage of Myria.ﬂachya
wightiana, followed by Crimum asiaticum and Acrostichum agureum (as
indicator of secondary conditions).

The next best gronping of taxa is seen in tbe Pro-estuarine or
intertidal belt, verying in lengih, breadth and tidal levels. Accordingly,
one could see three distinet sub-belts designated as ‘Tidal mangroves,’
‘Prohaline’ and ‘Bubalive’.

The members of Tidal mangroves include true mangroves and semi-
Mmangroves showing considerzble diversity in tolerating the tidal depth,
surface conditions and showing botanical peculiarities. The zonal belt
pattern is distinct and dominated by a group of distinct taxa. Under the
situation where estuarine belt is absent, the area is occupied by Rhizophora
With' its characteristic stilt roots and viviparous habit. Facing the tides
dll'&tﬂ\' they are found scattered, but under protective conditions their

2w el SRS LTIR, C AT LT Y il YV

ffﬂquency and abundance increase considerably. A few striking visual

observations are the abuodance of stilt roots and the viviparous habit in
such plants which are constantly under tidal water ranging from 3m to 2m
but less in plants anchored in shallow areas.

Closely following the species of Rhizophors are Ceriops decandra
aad Km:de!m condel zomes. Their maximum density is in the 2 to
1 m depth producing innumerable stilt roots, viviparous habit and a
g0od spreading crown of lush green leaves. The crown spread and the
foating litters on the underlying slushy soil are significant. The next
zone is that of Bruguieras. This species attains a good girth, and
CIOWD cover under saline water up io i m dopih and mpeeds a lower
salinity than the Rhizophora. Absence of stilt roots scems to be com-
pensated by the possession of slightly compressed or flured trunks and
innumergble geniculate pneumatophores. Further, some of its associates
exhibit incipient viviparous habit as a contrast to that of Rhizophora
and Ceriops. The pext zone is that of Avicennia officinalis, Excoecaria

and Xplocarpus in varying proporlions. This zoneis characterised by
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innumerable peg-like pneumatophores and stunted trees of good girth
and crown cover lying under stushy lowlying topography, It is not ua-
common to see the peculiar buttress of Xplocarpus almoat one-sided to
support the massive bole. The prececdiag zone and the subsequent zones
are found to be under the influcnce of tides and fresh-water from the
adjacent distributaries of the main stream. Under brackish conditions
there is an cxtensive spread of Heritiera fomes, often mixed up with
Sonneratia. Thce mnumerable blind root-suckers of Heritiera fomes
mixed with pneumatophores of Sosneratia apetala give a distinct stamp

to the overlaying topography, Similarly the shrub, Adegicerar cornie
culatum extends considerably, and in such places where it has to face
the tidal force, it develops broom-like stilt roots. This is certainly an
adapiive feaiure ic 4 communjty in which such roots are rarely
produced.

The upland areas free from tides and uader sub-bumid environ-
ment give rise to thick evergreen forests ; such aress under storm tides
or of saline alkaline influence develop a few succulent halophytes like
Suaeds, Salicornia, Senwvium in extensive .patches often intercepted by
Aecanthus ilicifolius, Clerodendrum inerme, Excoecaria agallocha and ssline

grasses and sedges.

ORSERVATIONS

Natural vegetation in the arcas between the Dhamra and the Devi
rivers consists of eeveral taxa belonging to tidal forest communities
distribyted on estuarine baonks aod deltaic low-lying topography. They
copstitute a mossic of varied shining foliage with an apparently impe-
actrable tangle of arched aerial roots, pneumatophores and other adap-
tive features. Their growth and domicance are mainly related to low-
lying topography or to iis extended relief, which iz invariably under
the influence of tides twice or at least once a day. The resulting tidal
flora is a very interesting soil-vegetation complex, and constitutes a system
of gradicots.

MaTHODOLOGY

The feld work was conducted with 8 thorough foot and boat tra-
verses, followed by repeated observations on the characteristic features
of the vegetation particularly under varied conditions of the study area in
different scasons of the years 1968-1973,
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In sand strand samples were established at places where there was
uniform distribution of species on uniform habitat, In the tidal forests
random sample-plots were taken only at accessible areas as much com-
minity~variation as possible. In totai 30 piots were established apd used
in this study.

Line-transects were cxtended across the several strands with a
measuring tape to record the plants touching along the tape and also
the length of the tape intercepted by the individual plant cover. The
length of the tape intercepted by the bare ground was also recorded.
The size or length of the measuring tape was determined in accordance
with a near-complete representaion of the species of the community.
By using the criteria of ncar-complete species representation it was found

th_a_t alrane tha ~Asostnl ciergnd riataenl Tameth suae e 1o @ 31 rm im the
- m""uﬁ Vil WSOl OLLGLIW LLNILLNLENGD IUI.IE,I.LI WD Wik I.J' O™ 1w LIl 1kE LAAW

Study areas, where en increase of 2 m in the sample length yields only
1% more species. The use of 15 m long line-transect was, therefore,
greater than the minimal length required. In the tidal forests this length

varied from 12-65 m long, with the extent of area of different stands of
tidal community.

A similar line was drawn in a large centimeter graph shect, plants
touching along the tape and the intercepted length by the individual plant
COver were marked along the line on the graph sheet and bare-ground-
Portions were not marked. Thus, in the centimeter work sheets each
marking represents 1/2 of the basal cover of each individual.

From this data various analytical characters are computed to obtain
the relative frequency, relative density and percentage cover for the
herbaceoys plants, and the Important Value Index (IVI) for tidal plants,

Since this method was found to be more convesient and rapid than

ha . ) . < - s =
the conventional quadrat method, it was adopted here in this study in
OTder 10 indicste data Far damcs e !

tree species, (IV] Bar-Diagram).

DAEE ATCH H 1L

Although the data gathered arc preliminary, in particular as regards
the vegetation, it may nevertheless serve its purpose in indicating the
!fn""m"'taﬁﬁﬁ of species within the tidal forests, which has hitherto received
little attention in the ecological study especiaily from this area.

QUANTITATIVE ANALYSIS OF VEQETATION STRUCTURB

F IS |

With the belp of the line trausect method the structuré of iné
Plant community has been studied by taking into consideration of certain
2
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Table J(A)

Location : Baroparia ~ Paradeep,
Harishpur Gara=~Barua River-mouth,

No. of gpecies

Names of Taxa
1 2 3 4 5 6 7
1 2
1. Cyperus arenarius 13 15 13 0 2 0 O
2, Spinifex litiorius 46 23 23 30 23 24 26
3. Laungea sarmentosa 36 5 1 2 5 0 0

5. Euphorbia rosea 4 6O ¢ 12 o 0o ¢
6. Rothia trifoliata 3 2 0 ¢ o o0 o
7. Portulaca tuberosa 1 3 o0 ¢ 0 o0 0
8. Eugenia brachiata 2 c ¢ o0 0 0 o
9. Indigofera pentaphylia 1 O p 0 0 ¢ 9
10. Hemidesmus indicus 2 0O 0 o0 0 ¢ o
11. lpomoea pes-caprae 0 6 o o 0 8 17
12, Zoysia matrella 0 0 H 0 0 O 15
13,  Aristolochia bracteuta 0 o o0 0 o 0 0
14.  Sasuvium portulacustrum Q ¢ 0 ) 0o 17 19

15. Brachiaria sp.

o
=]
=
=]
o
=
L=
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Frequency
Length of Line-transect : 15 m,
Dates : 15.6.73 & 29.7.73

in each segment
Total No.of R.F. % of Fre-  Total No. of

segments of quency segments
OCCUITEnce studied studied
3 9 10
3 4 5 6
o 0 14 5 11.3 50 10
10 26 0 9 204 90 10
¢ 3 0 6 13.6 60 10
¢ 4 0 4 9.0 40 10
0 0 ¢ 2 4.5 20 i0
0 0 0 2 4.5 20 10
0 0 2 3 6.8 30 10
0 0 0 1 2.2 10 10
0 0 0 1 2.2 10 10
0 o 0 1 22 10 10
e 0 2 3 6.8 30 10
0 o 0 i 2.2 10 10
0 0 £ 1 2.2 10 1D
2 4 0 4 9.0 40 10
9 0 o i 2.2 10 10
44
specias
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analytical characters, namely frequency, denstty, abundance, percentage
cover of herbaceous srnecies and IV

0ICCEOQUS Ly b g

Experimental data for all the analytical characters from several stands
are presented here in different Tables. A total of 9 Tables are constructed,
further which are sub-divided into IA, 1B, IC, ID and IE with the ex-
perimental data of frequency, density, percentage frequency and percentage
cover of species along the sand strand/dune vegetation and IIA, IiB, 1IC
and HD with the experimental data of frequency, density, relative
frequency, density, average diameter of species in each segment, average
basal area as sq. cm. per sq. m. total basal area of species and relative

“value index of individual species along the Mangroves.
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Table I{B)
Fregquency Class
A=
o
2
3
Class Group  Total No. &
of Species
L=
2] — 409, B 4  —
[ %)
4] — 609, C 2
61 — 807, D 0 - —
81 — 1009, E 1
A B C D E
F% Class
A, B and C, and again B, are in accordance with Raunkiser's Normal
N e e Diagram b i T e ammefae o ey 3 .

-'—- L AT BN 18—k »
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Table KC)
Total No. of No. of transect
Names of Taxa individual of occurrence

1 2 3

1. Cyperus arenarius 57 3

2. Spinifex littorius 231 9

3. Laungea sarmentosa 67 6

4. Hydrophylax maritima 29 4

5. Euphorbia rosea 15 2

6. Rothia trifollata 5 2

7. Portulaca tuberosa ' 3

8. Eugenia bractiata 2 !

9. Indigofera pentaphylla 1 1

10 Hemidesmus indicus 2 1

11. Ipomoea pes-caprae 51 3

12. Zoysia matreila 15 ]

13. Aristolochia bracteata 5 1

14,  Sesuvium portulacastrum 60 4

15. Brachiaria sp. 9 1
R D No. of individual of sp. 100

'™ No. of individual of all sp. .
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Density

Total No, of Abundance R.D.

transccts

studied
4 5 6
10 11.4 10.2
10 25.6 41.6
10 11.1 12.0
i0 7.2 5.2
1¢ 7.5 2.7
10 2.5 0.99
10 2.0 1.0
10 2.0 0.36
10 1.0 0.18
10 20 0.36
10 17.0 9.1
10 15,0 2.7
10 5.0 0.99
106 15.0 10,8
10 9.0 1.6

i Col. 2
Abu ce = Col. 3
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Tadie KT
Percentage cover of specled within 10-Hne tvancect, each haviog 15 m loog

Mames of Taza Total length Totu] cover in e Coverage Totz] length
covered by em within tha af transcet
differane —— leppth (130 m)
SpeCias
! 2 K] 4 L 3
ks
1. Cyperus arenarius 102 .68 =
1. Spinfexc fiteriu &80 4.5 E
3. Lamasa sarmienloss 15k 1.1 =
4. Hvdvophvlax maritima 8T 0.5 E
5. Eupkorpir rosea 40 0.2 '¢
7. Poriulaca iwberose 1558 cm 24 1 15000 e E
8. Eugenla braciiata % 0,031 g
3, [fndigafera pemtaphyils k| Less then 0.1
10, Hemidestaur indicics f Less than 1.1
13,  [pornoec pes-capras 204 1.3
11, Zovsie marrelia 15 Legs thag  G.)
13. Aristolochio bracreatq el 0.1
M. Sespvigm poriulacortrum 1E0 1.2
15.  Brachiaria sp. a Less than 0.1




Table I(E)

Percentage cover of a single segment of Spinffey stsad from 2 length
of 15 m lopng-tine transect at Baraporis-Paradeep, Orisy

Names of Taxs Total Jength Perventage Total lenpth
15mincm ol fferent E
species a
]
7]
1 z 3 4 3 2
1. Spinifex litorins 180 i8.g E
2. Cyperus mrenarius 6 1.7 &
— ¥ Lownoea yermeniosd 69 14 B
— 4, Euphorbiarosea 10 0% e 00w 5

5. Rothia wrifoliata 12 1} E
6. Portulacd tuberosa 5 0.33 ¥

1. Kugenia broctiata T 0.46

8. Hemidesous indicus T 0.46

9. Indigofera pentaphyila 3 0.2

41% om

§T
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Table 1I{A)

, Compound Data
Line-Intcrcept Method.
Dates : 7th, 20th, 28th & 36th July, 1973.
Total length of transect : 175 m.
Names of No. of species Average diamefer of
Taxa in segments Species In segments

65m. 25m. 38m. 18m. 27m. 65m. 25m. 38m. i8m. 27m.
1 2 3 4 5 1 2 3 4 5

1 2 3
1. Rhizophora
apiculata 3 3 § 2 20 10 1 20 2110

2. Bruguiera
eymnorrhiza - 3 4 - 2 ~ 3 5 - 23

3. Ceriops
decandra 15 10 38 4 27 3 3 24 5 48

4. Bruguiera

Ww—ﬁ———‘F—“é—“—

5. Dailbergia
spinosa 3 5 - 13 2 3 2 - 6 4.5

6. Excoecaria
agallocha 27 5 7 4 27 10 5 4 6 10

1. Aegiceras
comiculatum —~ - 4 - - - - - 67 -

8. Aegialitis

rotundifolio 85 11 27 3 - 4 4 2.4 A
9. Sonneratia

apetala 1 - 4 1 - 10 - 21 25 -
10. Avicennia

officinalis 22 ! - 2 2 12 30 - 21 34

11. Avicennia
alba - - -

| %
e

|

I

|
L
L
o
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Location: : Batighar-Falsepoint

Kansardia.
Bahar-Khanshi &
Hookitola,
Average basal area Average basal area
5q. M. w1 8q. CH. POT 5G. M.
Segments Segments
1 2 4 5 1 2 3 4 5
4 5
8.5 107 314 346 785 13 1363 1705 1681 3364
- 502 196 -~ 4152 - 36 4 - 961
7 7 45 19 6.18 3 R 25 16 324
- 12.5 13 125 - - 36 400 236 -
7 3.1 - 7 158 025 2 - 25 1
85 196 125 282 785 1024 16 S 36 6084
- - 293 - - - - - g -
125 123 45 31 - 289 25 16 3 -
s - 346 490 - I - 81 ™9 -
103 706 -~ 346 907 1225 576 ~ 139 4489
- = w 196 234 .~ - 4 4 13
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Table H{A) (Contd.)

TANICAL STERVEY OF TNDITA

1 2 3 4 5 i 2 3 4 3
| 2 3

12, Lumnitzora
FOCEMOSE - - - - 4 - - - - %5

13, Xylocarpus
granatum 6 - 3 - - 8 - 13 - -

14. Xylocarpus
moluccensis  —~ - - - 3 - - - - 1y

15, Phoenix
pailudosa 106 - - - - 6 - - - -

16. Kandelia
candel - - - 1 - - - - 9 -

11, Heritiera
fomes L4 - - 15 - 10 - - $§ -

18. Finlaysonia

obovaia 2 - - - - 2 - - - -

19, Tamarix
gallica T - - - = § - - - -

20, Brownlowia
tersa 12 - - 7 - 15 - - 24 -

21, Rhizophora
mucronala 7 9 10 7 3 22 9 17 11 10

22, Sonneratia
caseolaris - - - - 6 - - - - 1496

23. Derris
trifoliata - - 4 13 - - - 17 K

24, Merope
angulata - -~ - 14 - - - - :

25, Clerodendrum
inerme - - - - 3 - - - - 2.5
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100

16

36.2

132

50.2

961

WD

il

in |

1681

18

50.2

W
s

3.14
19.6

—

0.16

4.5

-

1.7

484 3481 1369 688

25

949 783

706

3809 633

4

L
b |

0.9

2.5

25

0.2%
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Compound Dats

Line-Intercept Method.

Dates : 7th, 20th, 28th & 30th July, 1973

Total length of transect : 175 m,

Mames of Taxa Total No. of Total No. of
transect of individual
occurrence

1 2 3
1. Rhizophora apiculata 5 33
2.  Bruguiera gymnorrhiza 3 g
3. Ceriops decandra 5 %4
4.  Bruguiera parviflora 3 95
5. Dalbergia spinosa 4 5
6. Excoecaria agallocha u! 70
1. Aegiceras corniculatum 1 4
8. Sonnerafia aperaia 3 3
9. Avicenmia officinalis 4 27
10.  Avicennia alba 2 6
11.  Lumnitzera racemosa 1 4
12.  Xvlocarpus granatum 2 9
13.  Aylocarpus moluccensis 1 3
14,  Phoenix paludosa 1 106
18. Kandelia candel 1 1
16.  Heritiera fomes 2 13
17.  Finlaysonia obovata 1 2
18,  Tamarix troupii 1 7
19.  Brownlowia tersa 2 19
2. Rhizophora mucronata 5 36
21.  Somnerotia caseolaris 1 6
22, Derris trifoliata 2 17
23.  Merope anguiata 1 14
24, Clerodendrum inerme 1 3
25.  Aegialitis rotundifolia 4 126
a1 T42
RD. = {0-Zindiduatofsp.__ 1o
No. of individua! of ail sp.
RA = Total basal area of sp.

! basal area of ali 5p.
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Compound Data
Location ; Batighar-Falsepoint
Kansardia.
Bahar-khanshi and
Hookitola.
Total basal RD R.F. R.A LVI
area of sp.
4 5 6 7 8
6899.3 4.4 8.1 19.4 31.9
100} 1.22 5 2.8 9.02
376 127 8.3 1.06 22.06
692 12,9 5 1.9 19.1
2825 1.5 6.6 0.08 9.98
7165 95 83 20.2 38.0
9 0.54 1.6 0.02 2.16
211 0.40 5 2.2 16
7636 16 6.6 217 31.6
17 0.8 3.3 0.04 414
49 0.54 16 0.13 2.7
116 1.2 3.2 0.36 4.76
961 0.4 1.6 2.7 4,70
2116 14,3 1.6 5.9 21.80
16 0.13 1.6 0.04 1.77
1699 3.1 3.3 49 11.30
04 027 1.6 0.001 4.30
4 0.9% 16 0.01 2.56
2316 28 13 0.006 5.80
3427 48 3.1 15.3 28.2
3969 0.88 1.6 112 13.68
49 23 3.3 0.01 5.61
25 1.9 1.6 0.07 3.51
0.25 0.4 1.6 0.0007 2.00
333 17.0 6.6 0.90 24.50

REF = No. of occurrence of sp.
No. of occurrence of all sp.

IVL.=RF+RD +R A
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Table II{C)
Dates : 8th, 10th, 7th & 9th August, 1976.
Total length of transect : 76 m.
Average diameter
Names of Taxa of species = 2r
LIl & L1311 DML, 1 ELLL.
Segments
i 2 3 4 1 2
I, Heritiera Jomes 9 6 7 6 63.3 58.26
2.  Cynometra ramiflora 9 ~ 3 - 63.5 -~
3. Excoecaria agaliochn 6 7 - 5 28.26 38,30
4,  Amoora cucullata 4.3 3 - - 14.3 50.24
3.  Brownlowia lersa 26 3 - - 5.0 6.90
6.  Brownlowia gymrorhiza  23.02 - - - 13208 -
1. Intsig bijugu 22,67 - - - 12104 -
8.  Phoenix paludosa - - - 3.02 - -
9. Ceriops decandra - - - 305 - -
10.  Aegiceras comiculatum - 6 - 300 - 28.26
1.  Tamarix troupii - - -~ 308 - -
12, Kandelia candel - 7 - - - 3830
13.  Hibiscus tiliaceus - 3 - - - 69.08
14.  Rhizophora apiculata - |7 - - - 226.8
15.  Heritiera littoralis ~ - 9 - - -
i Afanilkara hexandra - —~ 12 - - -
17.  Pongamia pinnata - - 14 - - -
18,  Eugenia brachiata ~ - 3 -~ - -
19.  Oiax scandens - - 6 - - -
20.  Cerbera manghus - - 4 —~ - -
21, Dalbergia spinosa - - - 25 - -
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Compound Data
Focation - Bhitatkanis
Soajore &
Dangmal
Average basal area Average basal area as
insq.cm= 7y 5. ¢m. per sq. m.
Segments Segments

3 4 1 p. 3 4
38.30 28 26 5041 3549 18.26 22,1841
130.24 - 693.40 - 280.45 -
- 2398 2704 .40 5329.26 - 216.64

- - T0.5 91.5 - -
- - 1.03 1.34 - -
- - 110.15 - - -
- - 31.21 - - -

- 6,908 - - - 1375.76

- - 6908 - - - 377.47

- 6,908 - 14.66 - 16.9

- 6.908 - - - 3.119
- - - 271.7 - -
- - - 19.1 - -
- - - 9447 8 - -
63.5 - - - 1087.02 -
113.04 - - - 39438 -
153.86 - - - §57.5 -
600 - - - 0.61 -
28.29 - - - 2218 -
12.50 - - - 179 -
-~ 489 - - - 1878.03
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Table II(D)
Dates : &th, 10th, 7th & 9th August 1976.
Total length of transect : 76 m.
Names of Taxa Occurrence of species n
in %6 m transect segments
Segments
1 2 3 4 F. D.
1 ' 2
1. Heritiera fomes 29 13 2 2 4 50
2. Cynometra ramifiora 32 - 6 - 2 33
3. Excoecaria agallocha 46 10 - 9 3 65
4.  Amoora cucullata 15 4 - - 2 i9
5, Brownlowia lersa 5 2 - - 2 7
6. Bruguiera ;ymnorrhiza 1 - - - 1 2
1. Intsia bijugu 2 - - - I 2
8.  Phoenix paludosa - - - 63 1 63
9. Cerigps decandra - - - 33 1 33
10.  Aegiceras corniculata - 9 - 7 2 16
il. Tamarix troupii - - - 3 1 3
12. Kandelia candel - 9 - - I 9
13,  Hibiscus tiliaceus - 13 - - 1 13
14.  Rhizophora apicuiata - 9 - - 1 9
15.  Heritiera littoralis - - 2 - | 21
16.  Manilkara hexandra - - 0 - 1 10
17.  Pongamia pinnatu e - 3 - 1 R
18.  Eugenmia brachiata - - 2 - 1 2
19. Olax scandens - - 3 - 1 2
20, Cerbera manghus - - 4 - 1 4
21.  Dalbergia spinosa - - - 10 1 10
30 382
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35
Cbmmund Data
Location : Bhitarkanika,
Soajore & Dangmal.
Total basal ares RF. R.D. RA. LVL
of individual sp.
8q. cm. per 8q. m.
3 4 5 6 7
5436.3 13.3 13 1t 37.3
6873 6.6 9.9 16.8 3.33
8294 10 17 20.6 416
162 6.6 4.9 0.4 11.9
2 6.6 1.8 0.004 8.4
110 3.3 0.5 0.2 4.0
31 3.3 0.5 0.07 3.87
1375 33 16.4 34 231
377 33 8.6 0.9 12.8
162 66 4.1 0.4 11.1
3 3.3 0.7 0.007 4.0
271 3.3 2.3 0.4 6.0
19 3.3 34 0.03 6.73
94478 3.3 23 2.0 76
1086 3.3 54 2.6 11.3
3943 3.3 26 9.8 15.7
657 13 0.7 1.3 53
1 33 0.5 ¢.002 3.80
22 3.3 0.7 0.05 40
7 3.3 H 0.01 4.3
1878 3.3 256 4.5 10.4
e

39157.1
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DETAILS OF THE SYNTHETIC TABLES

The segments were divided into two groups according to their occurrence
in the deltaic regions. The two regions are separated by means of
physiographic and edaphic conditions. The sea-shore strand or dune region
and muddy or selty tidal flats region. In each group, the segments are arranged
ina tabular manner. All the species are listed on the left of the table. Segment
pumbers are arranged on the top. Thus, verticaily each column represents
one vegetation segment. The species that are listed in the tables are used for
distinguishing vegetational units.

Tables represent the quantitative study of frequency, density, percentage
of frequency and percentage cover of the species along sand strand/dunc
vegetatiomr. In Table I{A), the vertical column represents the presence or
absence of specles in each segment of the transect. The horizontal collumn
under each species represents the number of sampling segments or transects
in which the particular species occurs, i.¢. frequency, and also the percentage
of frequency, which can be arranged by multiplying values of frequency
with 100, and dividing by the total number of segments or transect studied.
In Table 1(B), all species in the Table I(A) are divided into 5 classes based
on percentage frequency data from table I(A). Percentage frequency classes
are named as Group A, B, C, D & E. The last column represents the total
number of species that occurred under ¢cach percentage frequency class.
Frequency classes are placed on the X axis against the percentage of total
number of species coming inte each class on the Y axis. Thus, the frequency
diagram is prepared for the study area and it is found that the strand is
heterogeneons since A, B, C & again E are in accordance with Raunkiaer’s
normal frequency diagram but D is not represented. In Table KC), column 2

represents the total number of each species that occurred in all the segments
which c¢an be arranged counting from the Table I{A). Column 3 represents
the frequency of each species as in Table I(A). Column 4 represents the total
nurnber of transects, Column 5 rcpresents the abundance of each species

which can be arratnged by unrluing the total number of each species in all
segments with the number of transects of occnrrence. Column 6 represents

relative density of each species obtained as follows :

No. of plants of species i
No. of plants of all e meies  ~ 100
No. of plants of all the species
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Table I{D) represents the percentage cover of the species within 10 line-
transects, each transect being 15m long. In this Table, column 1 represents

the names of taxa that occurred in 10 segments or {ransects. Column 2
rentecante the total lénoth of the tvne intercented hv each species in 10 line-

A b KIS RARS LA bERE ENRLE LY pw AR RS LFF W R AL R R

transects, that is total cover. Column 3 represents the total length covered by
different species within all segments. Column 4 represents the percentage
cover of each species, which can be obtained by calculating percentage of
the total length of transect covered by each species. Column 5 represents the
total length of transect in ¢m. Thus, the percentage cover of each sper:ies

within 15000 cm is shown in 3 histoeram. Tnh'l# Tﬂ:'-"'l i ihn narceniaoe .r-n'mﬁr
TTALLLLIER A F5F3FLr will L JRLMI YT AR 111 04 l-l.l.:ll.vs,l r b. WS T WA

of a single strand of Spinifex littoreus within ISm ‘.lme-transect.

SUMMARY

Tables : The foreshore is physiographically unstalble and devoid of
vegeiation. The backshore, if elevated, forms a respository for sand
accumulation through the impact of onshore winds, Thus, an elevated strand/
dune topographic facet, on stabilisation supports a good strand flora, The
details of this aspect are illustrated in Tables I{4), I(B), KC), I(D) & I(E).

Relative frequency, relative density and percentage cover in the Table
I(E) show that a dioecions spinescent grass Spinjfex littoreus, is dominant
on the sand strand/dune in this area. This psammopyte endures sand burial
and sends vertical upright shoots and spreading horizontal branches over
sand humps. Mostly the population has a good spread along the area of study.
Closely following this prass, is the strand runner, Ipomoea pes-caprae,
rooting at the nodes and covering larger areas. Sesuvium portulacastrum
found to take next position, but this may be due to the varied habitat
adaptation of this plant, mostly caused by salinity factor. This following
taxa are found to maintain usually the order of R.F., R.D. & percentage
cover in the strand sand/dune in the study area : Spinifex littoreus, Ipomoea
pescaprae, Launaea sarmentosa, Cyperus arenerius, Hydrophylax mavitima,
Euphorbia rosea, and many others which ar¢ shown in a histogram,
constructed with the values of percentage covet for each species that occurred

int sand strand/dune vegetation.

Tables for compound data : It represents the quantitative study of
frequency density, relative frequency, relative density, average diameter of
species in each segment, average basal area as sq. cm. per sq. m., total basal
area of species and relative value index of individnal species in the Mangrove
strand.

Table TI(A} : Column 1, represents the names of taxa that occurred in 5
Line-transects. Column 2, represents the presence or absence of species in
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each scgment of transect and the length of each transect in meters. Column
3, represents the average diameter of species in each transect, This can be
obtained by measuring the length of the tape intercepted by individual species

at breast height (2r) and summing up all the values of the individual species
in the particular length of transect and then dividing it by the total number
of the individual species that occurred within the length of transect (Sum of
2r by the total nnmber of individual species). Column 4, represents the values

nfiha nvoarmas hneal avas in o o AfF tha sndividan] cnamias 130 ansh ten e oot
Vi LIC adybidiEs Vvaodl dita Ll oy, Ll W oav INGIVIGUSL Spewica R wdlll Warnscol,

which can be obtained by calculating »r* value, from the value of 3r, as
given in the column 3 which is as follows :

2r=x,r=~_’1‘_, m’=3.l4x(.:_)’ Sq. cm.

Column 5 represents the values of the average basal area as sq. cm, pet
5q. m. of the individual species in each transect. This is obtained by
multiplying the value of #1* with the number of species in each transect, i.e.
density of species in each segment and dividing this value with the total
length of the line in each transect. Thus, the value obtained is made whole
square, to express the result as sq, cm. per sg. m. =

(m" X D)’
TL.T

D = Density of individual in each line.

T.L.T. = Total length of the line in each transect.

In Table II(B) Column & represents the total length of the transect inm

and name of taxa Columns 7 & & represent the F. & D. values of the individual
species, which are discussed above. Column 9 represents the total basal area
which is the summed-up value of all the basal area for the individual species
in 5 line-transects. At the bottom of this column, the total basal area of all

the species is obtained by summing up the values respectively. Column 10
represents the values of R.D. and Column 11 represent values of R F. of the
individua! species which are also discussed above. Column 12 represents
the relative abundance values of individuals, which can be arranged by

rhuuhna tatal bagal area of the individual in all traneacts with the intal bagal

AW EAY ARsiaiyi Lak RELEARMW R LLE FT BEW RS ELRE W ERLLE

area of ail the individuals and multiplying by 1000. The final Column 13
rcprr:sems Important Value Index of the individual species which is obtained

b o un tha ‘mu'l-“.ni-‘l:l‘l'"l oW nd B A I'UI:DI?-LD“-LD&
vy D‘III-III-IILIIE NP WO YY Of nLir R, and Kn
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Table I(C) & Table H(D) : They represent the quantitative study of
relative abundance and Important Value Index of species that occurred in

the semi-mangrove stand. Analysis of data is followed as described for Tables
IKA) & II(B).

AnaryTicar ConcerT aND REsSULTS

Frequency Diagram-From the line-intercept data in Table II{R}, a
frequency diagram may be prepared as follows :

Species are divided into 5 sizes classes based on percentage frequency
(determined as Frequency Value 1 = 20%, 2 =40%, 3 = 60%, 4 =80% & 5
= 100% since there were 5 line-transects).

Class Serial Number of species included Total no,

in Table I1(B) of species
1-20% A, 7, 11, 13, 14, 15 17, 18, 21, 23, 24 10
21-40%B 10, 16, 12, 19, 22 5
41-60% C 2, 4, 3 3
61-80%D 5 9, 25 3
81-100%E 1, 3, 6 2 4

1t is observed that Class A is normally very high due to sporadic occurrence
of many species with low frequency in the stand. Classes B & C have equal
number of species with moderately high number due to preferential occurrence
of species in the stand. Class D is relatively high due to occurrence of
dominant specics. Class F is comparatively low, perhaps, due to exclusive
occurrence of species with high frequency in the strand.

From the frequency diagram, if is found the relation between the Classes
A & E. Since the Class E is not high therefore, the sirand is not homogenous.
Most frequent specics in this sirand are | Excoecaria agaliocha, Ceriops
decandra followed by Rhizophora apicwlata, R. mucronata, Avicennia
afficinalis & Agialitis rotundifolia.
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Relative frequency . From the data in Table II{B), the species with smallest
R.F. is 1.6, and the largest R.F. value is 8.3. These R.F. values are divided
into 4 size classes as follows :

Classes ‘Total number of

species occurred
16-35A 15
36-55B 3
56-75C 5
76-95D 4

After arranging the data in a skewed curve on a graph sheet, it is observed

that lhe curve skewed more tnwards nght Where the pmpomun uf mdlﬂdual

hand, the curve skewed less tuwards the left where the propomon of individuzal
species is smallest that is 2 within the largest size class.

Ecologically, this indicates higher juvenile condition in the strand which
means that individuals have taken advantage of the more available ecologicai
conditions and have entered a period of reproductive activity thereby re-
establishing aggregation in the ares.

Here, the speclcs Excaecarra agah‘acha & Cerfops decandra mth RF.

pmportmnally less juvemle but more maturt cundmun in th: strand wlth a
lag of reproductive activity and aggrcgatmn .Rh:zaphara apwu!am R.

a1 2 s 30 9y diuzuuuuin n”ut & Apinlitio maty i -
uuuuuuuuuuuu W SAPTESRMIL CF s ARIEHNE rvnuuuuuuu arv uuull.rnluu'r\d_f i

i ol mamme o T almban s sl s Al w2 al o LT TTS/TAY
iGdnce | fEIALIVE aviailaanice o1 inc lm 1SS I uic uﬂ.m: Hne)

are dmded 0 5 size classes with the smallest no. stacting from 0.0007 to
highest no. 21 .7 10 show the dominance of species in the strand :

Classes Dominance No. of species
0.0007-5.0 Dol 19
5.0007-10.0 Do2 T+
10,6007-15.0 Do3 1
15.0007-20.0 Do4 2
20.0007-25.0 Do$ 2




42 BOTANICAL. SURVEY OF INDILA

This result indicates that out of 25 species, 19 species come under low
dominant class which is in Del, rare ciass. One species in the occasional
class, Do2. One is under Frequent class, Do3, Two are in dominant ciass,
Do4, And two are in very dominant ¢class, DoS5,

Here, Phoenix paludosa with high density comes under occasional class.

| 2 Frad ok oy Jommrrn wmrrbh wemrdawsats Aoasciber ueiricas BEE sl s ‘:-Ml-lq.ﬁl' e
WLARIAEF WM LGV LS WL IIIWVULT AL WOLIAILY WUIg Wliue-l LI eyjuieill widado.,

Rhizophora apiculata & R. mucronata come under dominant class and
Avicennia officinalis & Excoecarid agallocha unde very dominant class.

It may be concluded, therefore, that due to dominance of Rhizophora sp,
the stand is characteristically known as a mangrove stand and the species
Avicennia officinalis & Excoecaria agallocha are ecologically tolerant in
various habitat conditions.

Important Value Index :
Arrangement of species in decreasing order of LV.I.—
values to bottom from Table I1(B).

Names of species VT index Nos.

1. Excoecaria agallocha 33801
2. Avicennia officinalis 31.60
3. Rhizophora apiculata 31.07
4, R mucronata 28.20
5. Aegialitis rotundifolia 24.50
6. Ceriops decandra 22.06
T.  Phoenix paludosa 21.80
8. Bruguiera parviflora 19.80
9. Sonneratia caseolaris 13.68
10. Heritiera fomes 11.30
11.  Dalbergia spinosa 9,98
12.  Bruguiera gymnorrhiza 9.02
13.  Somneratia apeiala 1.60
14.  Xplocarpus granatum 6.68
15. Brownlowia tersa 5.80
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16.  Derris trifoliata 470
17.  Xylocarpus moluccensis 4,30
18. Finlaysonia obovata 4.14
19.  Avicennin alba 3.15
20,  Merope angulata 2.56
‘21, Tomarix troupii 227
22, Lumnitzera racemosa 2,16
23, Aegiceras corniculatum 100
24, Clerodendrum inerme 201
25,  Kandelia candel 1.77

Total Value = 300.96

These 1. V1. valucs are divided into 4 size ¢lasses as follows :

Classes Total No. of species occurred
1.8-10.7 A 15
10.8-20.7 B 3
208307 C 5
30.840.7D 2

It is observed fraom class values that there are at least 10 leading species
from Class B-D which are dominating in the stand as an ecological success
with the concept of single value importance (1. V.1.) These 10 leading species

have a combined value of 161 out of total index vaine of 308, The average

index value of these 10 species is 16, On the other hand, 15 species in Class
A have a combined value of 139 out of the total 300 and the average value of
these 15 species is 9, Therefore, it is obviousiy cleared that the 10 leading
gpecies in Class B-D have a maximum importance in the characteristic of

the strand and permit the alignment of species in the flora with the desirable
ecological success and produce a clear pict... . of the plant community. Serial
No. of spcies from 1-10 in the 1. V1. list cited above represeni the leading
species in the strand.

Regular & contiguous distribution ; The ratio of abundance and frequency
of the specnes enhsted in Tahic II{B) clearly shaws that a1l the species have
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A e = Density of species in Column 7

pm Mnliceno
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Only one species, that is Sonneratia apetala shows A/F = 1/3 where the
abundance is low & frequency is high. Therefore, except for the above species
all other species in the strand have contiguons distribution. It may be stated
from the above that over-dispersion is a common phenomenon in this strand.

Fidelity : On the basis of presence of species in different transects shown
in Table II(A), fidelity classes and further association in each class may be
constructed as follows :

me of enacsae Ptr‘phh! Plnee
£ ‘l.ll.l.l'h' L) ..f“lw A AN T R

1. Ceriops decandra
2. Excoecaria agaliocha } 5 (EXCLUSIVE)
3.  Rhizophora apiculata
4. R mucronata
5.  Avicennia officinaglis 4 (SELECTIVE)
6.  Bruguiera gymnorrhiza .
7. B. parviflora
8.  Dalbergia spinosa
9. Aegialitis rotundifolia 3 (PREFERENTIAL)
10. Xviocarpus granatum
All other species 2 or 1 (INDIFFERENT &
STRANGERS)

It is observed that 2 species out of 25 are in the fidelity class 5. 3 species
ont of 25 are in the class 4, 5 species oul of 25 are in the class 3 and rest 15
specics are cither in class 2 or in class 1. Thus, it is found that 10 species out
of 25 from the characteristic association in the strand. It may indicate that
these species are closely adapted to this particular situation and cannot range

far from it.
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Table II(D)-Rewuli & Discussion

Frequency Diagram : From the line intercept data in Table 1I(D), the
freaueney dinoram nf ecnariae ranrpcantad in tha fald andar sthide mvag e
i bbbl J “‘“a"“.‘.. bl rw e lulf Ty A '-‘-V“ AR BAMY LRiWiLllL LERLWAW] "“"J FY1 T -} L

prepared as follows:

= Inonne hnead an 07 ad Possn e ey Aok e s A
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from the frequency value as | = 25%, 2 = 50%, 3 = 75% & 4 = 100%. There

are only 4 transects,

Classes Total sumber of species
1-25 A 15

26--50 B 4

51-715C i

76-100 D 1

Here Class A is very high with many species in the Jow frequency Class,
Class B is moderately high with 4 species. Classes C and D have equal number
of species and are comparatively very low due to the presence of dominant
species with a high frequency class. Class E is Nil, This diagram indicates
that the stand is not homogeneous. Most frequent species in this stand are :
Feritiera fomes, Excoecaria agalliocha, followed by Cynometra ramiflora,
Amoora cuculata, Brownlowia lersa and Aegiceras corniculatum.

Arrangement of species with decreasing order of LV.L
to the bottom in Table II{D)

1.  Excoecaria agallocha 476
2. Heritierg fomes 373
3. Cynometra rumifloru 333
4.  Phoenix paludosa 231
% Manilkara hexondra 157
6.  Ceriops decondra 12.8
7. Amoora cuculata 1.9
8. Heritiera littoralis 113
9. Aegiceras cormiculatum 111
10,  Dalbergia spinosa 104

»
-

1.  Brownlowia lersa
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12.  Rhizophora apiculata 76
13.  Hibiscus tiliaceus 6.73
14. Kandelia candel 6.0
15.  Pongamia pinnata 3.3
16.  Cerbera monghus 4.3
17.  Bruguiera gymnorrftiza 4.0
18. Olax scandens 4.0
19.  Tomarix traupii 4.0
20.  Inisia bijuga 3.87
21, Eugenia bractiata 3
Total Vaiue : 272.4
LV.L Class
Class No. of Species
3.80-13.79 A 16
13.80-23.79 B 2
23.80-33.79 C 1
33.80-43.79 D 1
43.80-53.79 E 1

It is observed that there are only 5 leading species from classes B-E.
These 5 species have a combined value 135 out of 272 and the average value
is 31. The other 16 species have 117 out of 272 within an average value of 7.
Therefore, it is clear that these 5 species {listed in the 1-5) have a maximum
importance in the characteristic of the stand,

Comparison of Stands ; Data represent in Table II{A), II(B}, II(C), &
II{D) are from different stands.. This differential status of the stand can be
compared with the help of community co-efficient values as follows :
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Table 111

Comparison of Plants of two arcas

Species Frequency by area

Rhizophora apiculata -
Bruguiera gymnorrhyza -
Ceriops decandra -
Excoecaria agallocha -
Aegiceras corniculatum -
Phoenix paludosa -
Kandelia candel -
Heritiera fomes -
Brownlowia tersa -
Tamorix traupii
Bruguiera parviflora
‘Dalbergia spinosa
Sonneratia apetala
Avicennia officinalis
A.alba

Lumnitzera racemosa

Xylocarpus granatum

— g B et e e Ly LA L
R o I I O SR

wa |
L
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X. moluccensis
Fintaysonia obovata
Rhizophora.mucronala
Sonnerotia caseolaris
Derris trifoliiata
Merope angulata
Clerodendrum inerme
Aegialitis rotundifolia
Cynometra mimosoides
Amoora cucuiata
Intsia bujuga
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Table 11 (contd.)

Hihicrue tilinrante - — .
il L P Ml Rl EF R oL ML

Heritiera littoralis - - _

1
1
Cerbera manghus - - - 1
Pongamia pinnata - - - |
Olax scandens - - - 1
Eugenia bracteata - - - |
Manilkara hexandra - - - 1
30 47 13
(Common I+II)

% of Common = 23.5
4 of Common + Stand [+Stand I1 = 66.5
FICC (Frequency Index of Community Coefficient)

. 235 _
ey s x 100 = 35 (approx.}

As shown in Table I11, the Community Coefficient Index is 35 (approx.).
This is a clear indication that the coefficient value is lower than 50. There-
fore, the area in the Tables II(A) & II(B) and the arca in the Tables II{C) &
1I{D) are dissimilar stands, i.e. two different associations. Thus, the stand

for Table II{A) & Table {i(B) is named as mangrove stand and for Table

II{C) & Table II{D} the stand is named as semi-mangrove stand.
Comparison of Density & Frequency by Bar-graph :

To establish and to estimate the numerical and distributional aspect of
species occurring in two stands, common species may be presented with the
bar-grap view. Density of plant may be placed in the Y axis and % of fre-
quency in the X axis. The height of each bar-graph will indicate the mea-
sure of frequency % and width of bar-graph will indicate the density view.
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as follows :
iii} Analysis of Major Factors & Relationship :

Analysis of major factors include the analysis of river-water, soils, salin-
ity and tide-levei-s0ils and water samples were analysed in the laboratory
and data are presented in the Tables 1I1A, 11IB & IINC. Tide-level data of the
study areas are collected from Indian Tide Table (Survey of India, 1996).
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3. Analysks of Flora:

In the deltaic areas estuarine plants are domipant except in Such
arcas where the biotic infiluence in the form of urbanisation or agricultoral

nractlcctﬁttpmxﬂm_'[hﬂjnmmomﬂwamamm—

mangrove families, namely Rhizophoraceae, Sonneratiaceae, Avicenniaceae,
Sterculiaceae, Mcliaceae and Euphorbiaceae ; 3 few shrubby taxa along
with the mangroves belong to the familes Jike Plumbaginaceae,
Tamaricaceae, Rutaccae, Tiliaceae, Combretaceae, Verbenaceae, Paimae
and Leguminosac ; herbaccous taxa in this region mostly belong to the
families, Gramineae, Cyperaceae, Leguminosae, Euphorbiaceae, Amara-
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in this regions are represented by Convolvalaceze, Compositae, Bor-
aginaceae, Myrtaccac, Sapotaceac, Apocynaceae, Rubiaceac and Eben-
acea¢: annuals are mostly represented by Cyperaceae and Poaceae.

Epiphytes, Parasitcs and Undergrowth - Almost absence of epiphytes,
gencral scarcity of parasites and under growth, acd absence of lianes are
the characteristic aspect of this estuarine area. Although Orchids are
well reported in the Sunderbans, they are not yet recorded in the
Mahanadi delta. The only epiphyte collected from this region is Hoya
parasitica, growing along the intertidal regions of creeks on the host plant,
Avicennia officinalis. Some parasites are found towards the outer
mangroves, such as Viscum orientale on Excoecaria agallocha and Scurrula
philippensis on Hebiscus tiligceus. Cuscuta reflexe and Cassytha filiformis
are found more pronounced towards the coastal thickets and the riverine
scrubs. Undergrowths congist of a few sedges like Fimbristylis ferruginea,
Cyperus malaccensis, some Amaryllidaceous plants like Crinum asiaticum,
Crinum defixum and a sub-merged water plant along the banks of creeks
like Cryptocornye ciliata. Among the lianes and climbers Derris trifoliata,
D. .rcandan:, Finl’ay.mma obovam, Tya!pham tenuis, Mucuna giganiia,

towards the inner mnngrmres and Rourca minor, Hugonia misrax and
Polvalthia korinti are found towards the riverine scrubs. Low shrubs
appear sometimes in open places within the inner mangroves like

Acanthus ilicifolious and Clerodendrum inernie.

A total of 443 :pecies have been collected representing 300 genera
belonging 10 102 families from this area end the ratio of family,
geners and species are 1:2.9: 4.3, Indigenons piants of the ares are
represented by 386 species belonging to 261 gencta.
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1. Vegetation formula of the area s—30T <+ 355 4 278 H.
{T = Trees, S = Shrubs and H = Herbs).
2. Ratio of Monocotyledons to Dicotyledons is — | ; 3.2,
3. Ratio of genera and species is — 1 [.49.

Qut of the 102 families only 10 are having more than 10 pumber of
species in each., The ten dominaat families of the arcas are as follows :

l. Leguminosae. 2. Poaceae. 3, Cyperaceae. 4. Euphorbiaceae,

3. Rubiaceae. 6. Asclepiadaceae. 7. Compositae. 8. Verbenaceac.
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Prain (1903) recorded 305 taxa from the Sunderbans and Chittagong
areas. Out of these 305 taxa, 63 taxa were found to be not recorded from
the Mahanadi deita, However, out of thess 63 taxa Haines (1923)
reported only 18 species common to Suaderbans and Chittagong as new
for Orissa, Mooney (1950) reported 133 taxa new for Bihar and Orissa
of which 10 species were reported as new for Orissa which eccur also in
Sunderbans and Chittagong. Thus, out of 63 taxa, 28 species have been
reported to occur both jn Sunderbans and in the Mahanadi delta by
Haines and Mooney. Therefore, 35 of the total number of taxa which
occur in the Sunderbans and Chittagong were found to be unreported
from the Mahanadi delta. Present study of this arez indicates a total
number of 50 taxa as new record for Orissa of which 25 taxa occur in
the Sunderbans and Chittagong and the rest 25 taxa occur in other
adjoining regions. Thus the distribution of 53 taxa (Haines-18 Mooney-
10, and prescnt co]lcctmn-Z&] cut of me 63, arc bﬁlng rcpartl:d from the

and Chmagung are nnt found in :h:: Mahanadl delta These ten spcc:es
are as follows :

1. Aldrovanda vesiculosa. 2. Psilotrichum ferrugineum. 3. Nypa fruti-
cans. 4. Barringtonia racemosa. 5. Stephegyne parvifelia, 6. Scyphiphora
hydrophyllacea. 7. Kleinhovia hospita. 8. Putranfiva roxburghii. 9. Sticto-
cardia tiligefolia. 10. Clerodendrum neriifolium—{Prain, 1903).

List of 25 species which occur in the Sunderbans and Chittagong
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1. Thespesia populneoides 2. Pavonia procumbens

3. Amoora cucullala 4. Xylocarpus moluccensis
5. Mucuna gigantia 6. Intsla bijuga

T. Cynometra ramifiora 8. Ludwigia hyssopifolia
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9. Passifiora suberosa 10. Morinda citrifolia
11. Synedrella nodifiora 12. Eupatorium odoratum
13. Sphaeranthus africanus 14, Cerbera manghas
15. Sarcolobus globous i6, rFiniaysoniac obovaia
17. Hellotropium curassavicum 18. Ipomoea mauritiana
19. Hoya parasitica 20. Tylophora tenuis
2l. Cryptocoryne clliata 22. Cyperus alopecuroides
23. Cyperus packyriizus 24, Mpyrivstachya wightiana

25. Porteresia coarctata

List of 25 species recorded as new for Orissa and not reported from
the Sunderbans and Chittagong is given below :

1. Polyalthia korinti 2. Tamarix divica
3. Colubring asiatica 4, Rourea minor
5. Crotalgria laevipata 6. Indigofera aspalathoides
7. Taverniera cuniefolic 8. Rothia Indica
9. Canavalia catharitica 10. Cynometra iripa
11. Bruguiera sexangula 12, Ceriops fagal
13. Rhizophora stylosa 14. Lumnitzerg littorea
15. Sonmneratia griffithii 16, Oldenlandia stricta
17. Manilkara litoralis 18. Ipomoea tuba
19. Solanam incanum 24, Urricularia stricticaulis
2Y. Utricularia graminifolia 22. Litsea nitida
23. Cyperus laevigata 24, Sporobolus marginatus

25, Dinebra retrofiexa

4. Comparison of the Floras of the Mahanadi delta with those
of the Sonderbans

Both the dehtas are surrounded by the Sea, the Bay of Bengal, both
are near the Tropic of cancer whereas the Mahanadi deita is more to-
wards the south than that of the Sunderbans. Both are formed by large
number of rivers, several crecks, channels and distributaries. Both show
the same topographic features. The floras of the two areas are subjected
to more or less similar ecological and physiclogical influences. Both are
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In order to get a more acurate picture of the two floras, the Jist of
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separate Jist of mangroves arc present here for the convenience of those
who feel inclined to tackie many botanical problems of the two deltas in
future,



Distribution of Families, Genera and Species in the Mabanadi Delta
and the Senderbans

Ragion Families Genera Species Ratio
Sunderbans 72 230 304 1:31:4.2
Mahanadi delta 102 300 443 1:29:43

Mahanadi Deltas Sunderbans
Famiiies Species Genera Species Genera
Aanonaceae 3 2 —_ -
Menispermaceae | 1 1 1
Nymphaecaceas 2 1 2 2
Capparidaceas 2 2 4 4
Violaceae 1 1 — —_
Flacourtiaceae 1 1 | 1
Polygalaccae 2 2 — -
Caryophyliaceae 2 2 — —_
Portulacacens 3 3 1 1
Tamaricaceae i 1 1 1
Clusiaceae 1 | - -
Malvaceae 8 6 6 4
Stercuiiaceae 6 3 2 2
Tiliaceae 4 4 2 2
Linacesc 1 1 — -
Zygopbyllaceae 1 i - -—
QOzxalidaceae 2 2 1 1
Rutaceae 4 4 4 4
Ochaaceas X ] - -
Meliaceae 6 4 3 2
Olacaceae 1 1 1 1
Opiliaceac 1 1 - -
Celastraceae 1 1 I 1
Rhamoaceae 3 2 2 1
Yitaceae 1 1 4 2
Sapindaceas 4 4 3 3
Anacardiacese 3 k. 2 2
Hippocrateacese 1 1 - -
Connaraceae I i — -
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Mahanadi Delta Sunderbans

Famifies Species Genera Species Genera

i

37 23

Papilionaceac 3
Mimosaceae
Caesalpiniaceae
Vahliaceae
Droseraceae
Rhizophoraceae
Combretaceae
Myrtaceae
Melastomataceae
Lythracecae

[ ¥

S WL LS

QOnapraceae

I
I

-

Passifloraceae
Cucurbitaceae
Cactaceae
Aizoaccae
Motluginaceae
Rubiaccae
Compaositae
Sphenccleaceae
Plumbaginaceae
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~ Myrsinacene
Sapotaceae
Ebenaceae
Oleaccae
Salvadoraceas
Apocynaccae
Asclepiadaceae ]
Periplocaceae
Loganiaceae
Gentianaccae
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Boraginaccae
Convolvulaceae
Solanaceae
Scrophulariaceas
Lentibulariaccac
Pedaliaceas
Acanthaceae
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Yerbenaceae
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Mazahanadi Delta

Sunderbans

Families

Sﬁecfex

Genera

Species

Genera

Avicenpiaceac
Lamiacege
Nyctaginaceae
Amaranthaceae
Chenopodiaczae
Basellaceae
Polygonaceae
Aristolochijaceae
Lauraceac
Loranthaceae

Humh vhinoraos
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Moraceae
Salicaccae
Ceratophyllaceae
Hydrocharitaccae
Amaryllidaceae
Dioscoreaceae
Smilacaceae
Liliaceae
Xyridaccac
Commclinaceae
Flagellariaceae
Aracaceae
Pandanaceae
Typhaceae
Araceae
Alismatacent
Aponogetonaceac
Eriocaulaceae
Haloragacesae
Cyptraceae
Poaceae
Polypodiaceae
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Distribution of 12 dominant families in order of the
nomber of species of both the deltas

Families Mahanadi Delta Sunderbans
1. Leguminosac 56 7
2. Poaceae 41 27
3. Cyperacecae 33 21
4. Euphorbiaceae 22 16
5. Rubiaceac 18 &
6. Compositae 14 12
7. Asclepiadaceae 13 12
8. Verbenaceae ii iz
9. Rhizophoraceae 10 5
10. Convolvulaceae 9 9
11. Malvaceae 8 &
— 12, Cucurbitaceac 4 7
Distribution of Herbs, Shrubs and Trees of both the deltas
Deltas Herbs Shrubs Trees
Sunderbans 178 60 66
Mabkanadi Deita 278 85 30

Among the 102 families in the Mahanadi delta only 5 familics are
not found in the Sunderbans and among the 72 families in the Sunderbans
only 3 families are not found in the Mahanadi delta.

Families not found in the Mahanadi deliz but recorded in Sunder-

bans :
1. Ranunculaccae 2. Turnacrae 3. Orchidaceae
Families not found in the Sunderbans but recorded in the Mabanadi
deita :
I. Lioaceae 2. Opiliaceae 3. Saxifragaceae
4, Loganiaceae 5. Connarzceae

lnd Slllldﬂ‘hllls ( other specles mlndiutal I:y'

Name of the species Sunder- Mahanadi
bans Delta
Acanthus ilicifolius L. 3

+
A. volubilis Wall. + -
Acrostichum aureum L. + +
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Name of the species Sunder- Mahanadi
bans Delta
Aegialitis rotundifolia Roxb. 4
Aegiceras corniculaium (L,) Blanco +
Aglaia cucullata (Roxb.) Pellegrin -{+)

Avicennia officinalis L.

A. afba Blume

A. marina (Forsk.) Vierh.

A. marina var. accutisima Stapf & Mold.
Brownlowia tersa (L.} Koster,

Brugulera cylindrica (L.} Bl

B. gymnorrhiza (L.) Savigny

B, parvifiora (Roxb.) W. & A. ex Grilf.

+

B. sexangula {Lour.} Poir,

Caesalpinia banduc (L.) Roxb.

C, cristaia L.

Cerbera mangiias Lion, -
Ceriops decandra {Griff.) Diag Hou
C. tagal (Perr.) Robin,

Clerodendrum inerme Gaertn,
C_;mameira iripa Kostel.

Dalbergia spinosa Roxb.

Derris scandens (Roxb.) Benth,

D. heterophylia (Willd.) Back & Bakh,
Dolichandrone spathacea Sch.
Excoecaria agallocha L.

Fimbristylis ferruginea (L.} Vahl
Finlaysonia oborata Wall.

Heritiera fomes Buch.-Ham.

H. littoraiis Dryand.

H, Kanikensis Majumdar et Banerjec
Heligtropium curassavicum L.

|
I+ +++F+ 4+ i+ E 4+

Hibiscus filiaceous L.

Intsia bijuga (Colb,) Kunt.

Ipompea tuba (Schl) G, Don

Kandelia candel (L..) Druce

Lumnitzera racemosa Willd.

Merope engulate (Willd.) Swingle

Mucuna gigantia {Willd.) DC.

Myriostachyo wightiana {Nees cx Steud) Hook, f,
Nypa fruticans Wurmb,

) !
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Name of the species Sunder- Mahanadi
bans Dclta

Pandanus tectorius Soland ex Park.
Phoenix paludosa Roxb.

Pluchea indica Linn.

Porteresia coarctata (Roxb.) Tateoka
Rhizophora apiculata Bl.

R. mucronata Poir,

R. stylosa Griff,

Salacia prinoides (Willd.) DC.
Salvadora persica Linn.
Sarcolobous carinaius Wall,

S. globosus Wall.

Salicornia brachiata Roxb.*
Scirpus littorea Schrad.

Sesuvium portulacastrum L%
Suaeda maritima Dumort.*

S, nudiflora Moq.*

S. monoecia (Forsk.) ex Cmel.*
Sonneratia apetala Buch.-Ham.
S.caseolaris (1.) Engl.

S afba J. Smith

S. griffithii Kurz.

Stenochiaena pafustre (Burm.) Bedd.
Tamarir troupii Hole.* +
T. ericoides Rotil. -
T. dioica Roxb. +
Thespesia popuinea (L.) Sol. ex Correa +
T. populneocides (Roxb.) Kostel. -
Tylophora teniis B, —{¥)
Xvlocarpus granatum Koen.

X. mekongensis Pierre.

X. moluccensis (L.} Roem, -

+ o+ o+

+ I

Tk 2 IR
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* [ndicate salt marshes.

—(+) Indicate these species are not found in the divided Sunderbans of Indian
territory.
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From the foregoing account, it is evident that there 15 a great similarity
in the fidelity of taxa in both the deltas. This is significant in view of the
similar ecological niches and wider tolerance of a few taxa of both the
regions. Further, it is evident that similarity of the adaphic factors perhaps
plays an important part in the distribution of plants within the area, Climatic
conditions of both the deltas are more or less similar and their impact on
the vepetation is not perceptible. On the other hand, changes in the percentage
of river water salinity and tidal level bring about percepiible changes in the
distribution of the vegetation. The salinity factor is of obvious importance in
determining the community structure and floristic patterns. This is very well
tHustrated along the estuarine banks, starting from the river-mouth up to
the upland areas where exisis a distinct salinity gradient,

STRAND VEGETATION

Except the large river-inlets all unsheltered sea-shores of the Orissa State
are composed of broad sandy raised beaches with sand-dunes. They are
covered by characteristic plants which show an equally characteristic zonation
over the shore. According to the zonation patterns, strand vegetation can be
classified as follows :

Unstabilised sand strand.
Semi-stabilised sand sirand.
Stabilised sand strand.

Dune sand strand.
Slacks and Lee-side sand-flats.
Wood land back-sand strand.

R S
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is the inner part of the intertidal

1. A [ TAL"TR¥L.5-T1

zone where the accumulated marine sand are shifted back and forth due to
wave and wind actions. Due to instability of the sandy relief, this area is
practically devoid of vegetation. Such unvegetated areas often extend at
certain places from 100 m. to 300 m. atong the study area.

!E

2. Semi stabilised sand strand : It is the pioneer vegetation zone.

Consistent vegetation in this area is chiefly represented by a few strand-
hinderc tike !’"'tmamn arenarius or succulents like Sesuvium nortulorostrum.
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These sand bmdcrs grow well despite the hostile envirenment. In fact, they
are the indicators of the semi-stabilised sandy situations. In Paradeep shores,
Sesuvium is often found along this zone, whereas in Sther sandy shores of
this area, one could see Cyperus arenarius in abundance,
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3. Stabilised sand strand : The demarcation line between the semi-
stabilised and stabilised sand strand areas is not absolute and often it is
variable due to varied canses, Relatively, this zone is more or less stabilised
and pives rise to a dense population of Hydrophviax maritima,Canavalia
maritima, [pomoed pes-caprae, Launaea sarmentosa, Euphorbia rosea,
Phytlanthus rotundifolius, Geniosporum tenviflorum and others. The totality
of the population could be considered as an indicitor of the stability of the
area for plant growth.

4. Dune sand strand : Stabilised sand strand follows immediately the
dune-strand, where sand-dunes are of various types, small or large, soils are
of coarse sands, pH is neutral, NaCl is very low, calcium carbonate ranges
from 0.11-0.25%, organic matter increases according to depth. Vegetation
form in this zone are more or less of the bushy type, and the most common
constituent is Spinifex lirtoreus a stout, perennial spiny shrub with Jong
horizontal runner which acts as a sand-binder. The other associated species
are Borreria articularis, Aristolochia indica, Perotis Indica, Rothia

trifoliata, Portulaca tuberosa and others. In Harispur Ghar these dunes are
covered by a pure community of Calofropis procera.

5. Slacks and Lee-side sand-flats . Formation of slacks and sand-flats
are very characteristic along the lee-side 6f the coastal dunes in Orissa, Near
the river-mouth, lee-side of the coast land is generally inter-connected with
several channels from the adjacent rivers, and consequently, sediments from
inland and sands from the Bay accumulate there in such a manner that the
land becomes comparatively eievated and forms a shallow depression. Want
of regular tidal ebb and flow makes the overall situation either brickish,
slightiy brackish or even fresh during the rainy season. it forms a more or
less semi-lagoon type mud-flat with pure formation of Phoenix paludosa
forming extensive patches almost to the exclusion of other species. This
palm serves as a soil-binder due to its peculiar root system and is found
spreading along the Paradeep coast, Harishpur Ghar, Devi river-Mouth, Barua
river-mouth and Satavya coast.

Where the lee-side is not interconnected with any river inlet, the areas
3"’ found 1o be covered with drifted sands from the sea behind the dunes and
1orm a sort of extended sandg-flat. The vegetation in this zone is formed by
herbaceous cover, more or less similar to the inland weeds. Mainly, they are
P olycarpaen corymbosa, Oldenlandia stricta, Sida cordata, Zornia diphylia,
Tephrosia viliosa, Butbostylis barbata and others.
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6. Woodland back-sand strand :

This is the last or outer-most zone of the strand vegetation. Vegetation in
this zone is formed by the characieristic Boarassus flabellifer, Cocos nucifera,
Calophylium inophylium, Thespesia popuinea, Pandanus sp. and others.
This zone gradually gets intermixed with the inland vegetation.

ESTUARINE VEGETATION

Estuarine vegetation is used here in a broad sense which includes mostly
vegetation along the banks of the proper river-mouth, tidal forests, and
mangrove-associated scrubs.

Estuaries show a series of easily recognisable successive stages of
vegetation, as the delta creeps sea-wards, the soil leve] is raised and water
becomes fresher from the newlv estahlished ﬁ'“'lll'!"‘: and vpapmtmn approaches

the iocal climatic climax. Various genera and species dcmonstrate a graded
sequence along estuaries dictated by varying tolerance to salinity and tide-

level condition.

Estuarine vegetation may be classified into the following four main types
and subtypes :
1. Marino-estuarine type :

2. Estuarine type :
(a) Strictly estuarine, (b) Essentially estuarine

3. Pro-¢stuarine type or tidal forest type .
(a) Enmangrave. (b} Semi-mangrove.
{c) Transitional mangrove.
(d) Riverine scrubs and mangrove-associated mixed subtype.
4. ‘Euhaline type.
1. Marino-estuarine type :

This is the inner limit of estuary or front head of down stream,where the
salinity approaches that of the open sea. Influence of flood tidal is maximum
in height since the elevation is minimum. There are certain species that
occur only in the limited zone and someimes they also extend along the
coast-line under similar eco-physiological condition. In Orissa along the
Mahanadi, Dhamra and Maipura estoaries, the vegetation of this type is a
pure community of Avicennia marina.

2. Estuarine type :

It is broadest region of the river-mouth before the emergence of creeks
and channels where the formation of eddy and nutrient-irap are a regular
¢vent. This type may be divided into two sub-types
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{a) Strictly estuarine type — This is the zone immediate behind the marino-
estuarine type where turbidity and silt contents arc still too high to make
more or less adverse condition to the flora singe penetration of light is more
oi less low duc to the high turbidity and silt content. Vegetation dominates
in this zone mostly by Sonneratia griffithii and S, alba with common associates
Aegialitis rotundifolia and Bruguiera cylindrica.

(b) Essentially estuarine type — This zone follows the strictly estuatine
type, starting from broadest river-mouth to the upper reaches of the estuary.
Here, salinity conditions are much reduced due to inter-mixing of fresh water
with the sea-water. Fresh water cotmes into contact with the undertying salt-
water causing considerable amount of turbulence due to shearing of forces.
This turbulence results in the formation of eddy which is the source of
maximun nutrients, that finally deposit around the boundary of this zone.
The vegetation in this zone is a mixed evergreen forest type with common
constituents as follows: Bruguiera parviflora, B. gymnorrhiza, B. eviindrica,
Avicennia alba, Excoecaria agallocha, Sonneratia caseolaris, and
sometimes, Merope angulata. Lumintzera racemosa and Aegialilis
rotundifolia,

3. Pro-estuarine-type ;

This zone is delimited from the upper reaches of estuaries towards the
sheltered places where lands are encroached on by several creeks, channels
and distributaries away from the river-mouth. Here the periodical changes
of the tide levels in relation to the different elevation of terrain play an
important factor for the zonation of vegetation. The vigour of the sea-sutf is

I_\!'ngn acg a 'l'eeu“ of i:nt_:ﬂrﬂl nnﬂ‘mnﬂ craalke channele and distributariec
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Strong wind action and mntmum;s salt-spray are not so promineant in this
region since it is away from the sea. In this area, the degree of admixture of
fresh water with sea-water, and the concentration of brackish water in
different seasons are corrclated with the vegetation patterns. Here the
vegetation is a closed evergreen type with the competitive ability of the
individual species to withstand various environmenta] changes. Pro-¢stuarine
type may be further divided into three mlh-tvnﬂn under the major head of
Mangmves or tidal forest type in accardance with consistency of soii,

frequency and duration of tide, and concentration of brackish water. The
velocity of the tidal current is related 10 many factors such as type of substrate,
hature of bottom, amount of fresh water entering, rate of speed and so on
tie waves are more powerful when tidal current is confined to a narrow inlet
such as creeks, channels or distributaries. During ebb tide water vsually
leaves the surface ares forcibly, creating a powerful tidal current that sweeps
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scawards. This flooding and ebbing of the tidal current is responsible for
providing oxygen and food to the fringes along the crecks. channels and
distributaries as well as to carry wastes away.

Plants in order lo suryive in this region must have some structural
adaptations such as modification in their root system to withstand the force
f 1he tidal physiological adapiati ) . ods of
submergence under water and development of viviparous habit. This type is
divided into three subtypes as follows :

14; uumuu.gmw- This zone is found localised alon g he ban
channels and distributaries and to some extent along the estuarine islands,
Further, in this zone soils are usnally of deep soft mud, influence of brackish
water is more than fresh water and it must face variable tidal inundation.
Vegetation dominated in this zone are Rhizophora apiculata, R. mucronata,
Avicennia officinalis, Excoecaria agallocha, Aegiceras corniculatum,
Aylocarpus obuvatus, Finlaysonia obovata, Kandelia candel Ceriops
decandra, C. tagal,and Bruguiera gymnorrhiza. Both Rhizophora and
Kandelia establish in the pioneer zones along the intertidal regions to
withsiand the force of tidal current- with their vigorous stilt root system.
Occurrence of these species along the intertidal zone is also necessary for
thc:r regcneratmn slm:e they have a spccml charactensuc feature of vwlpary

type of stilt root system s0 they usually occupy the back side of the pmneer
zone. Aegiceras with broom-like stilt root system is sometimes found in the
pioneer zone but otherwise they are mostly found at the back side of
Rhizophora community. B. gymnorrhiza is not found to prefer any particuiar
zone of its own bat it is found mixed with other species.

(b) Semi-mangrove —~ This zone follows immediately after the true
mangrove type and is also limited along the banks of creeks, channels and
distributaries but at higher elevation than the foregoing type. Sometimes, it
is found limited towards the inner islands situated between the large rivers.
Here, soils are of stiff clay, inundation is not below the normal high tide,
and the influence of brackish water is less duc to its distance from the sea
and greater amount of fresh water supply during mousoon. In this zone,
many species may thrive under this condition but none wilt have the
characteristic of vivipary and stilt root system-like that of the Eumangrove
type. Vegetation in this zone is a densely closed forest type with most of the
trees, 15 to 40 m 1all and impenetrable along the ground due to various types
of pneumatophores and knee roots. Main constituents in this type are as
follows : Browniowia tersa, Heritiera fomes, Cynometra minosoides, A glaia
cucuilata, Sonneratia apeiala, Xvlocarpus molluccensis, Inisia bifuga,
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Cerbera manghas, Avicennia officinalis, Bruguiera gymnorrhiza and
occasionally Phoenix paludosa, Dalbergia spinosa, and Derris trifoliata.
Brownlowia, & bushy shrub is found to occupy the pioneer zone with its
characteristic hard, woody stems, entangled with one other to form a natural
fencing for withstanding the force of tidal current along the intertidal region.
Sonneratia apetala, the largest species with its long pneumatophores is also
found to occupy the pioneer zone along the intertidal banks but with a
preference for more fresh water regions. Heritiera fomes with its characleristic
blind pneumatophores is a dominant in this forest type, in association with
Aglaia cynometra, and Xylocarpus. Avicennia officinalis, Excoecariu

agallocha, and B. gymnorrhiza are found distributed without any specific
zonation preference.

{c} Transitional Mangrove - This zone is confined along the inner most
part of the tidal forests, ucunllv devoid of regular tidal influence, Here the

creeks and channels are suddenly shut off due to the formation of natural

sand-bars. One way flow of tidal current, mostly during monsoon and during
abnormal spring tide, keeps the condition transient. The planis in this type
possess no features like vivipary, stilt root system or pneumatophores. They
can tolerate both fresh and brackish water conditions. Vegetation in this
zong is mostly Acanthus illicifolius, Hibiscus tiliaceus, Excoecaria
agallocha, Thespesia populnea, Dalbergia spinosa, Derris (rifoliata and
frequently Phoenix peludosa.

Further change in this habitat due to deposition of sands makes the region
~ soelevated that it reaches beyond all but high tide levels. It is flooded only

twice a year for a few days. Subsequently, the salt concentration due to
increased evaporation, and accumulation of organic matter change the habitat
from alkaline to moderately acidic condition which does not favour the
growth of any type of vegetation. The common fresh water sait tolerant fern,

Acrostichum aureum in association with Tamarix troupii, Salvadora persica

ﬂ“l‘ Futarrsrimun nawmamisle o nennll Fmuimsd tn Anrminoba in fhll.' LTI
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. This is the end of the seral type after which vegetation passes over 10 the
climax type.

(d) Riverine scrubs and mangrove associated mixed subtype — This type
i8 found mainly along the sandy banks of the rivers relatively away from the
Pro-cstuarine zone. Sometimes a similar type is observed atong the sand-
bars situated in-between the creeks and channels, The influence of brackish
water is less, and the habitat is changed in such a way that it appears to be a
condition of physicat dryness. The vegetation in this zone represents a focal

climax in the fornwof tropical or sub-tropical rain forest type. The main
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floristic components in this type are Heritiera littoralis, found mostly along
the sand-bars between creeks and channels associated with Manilkara
hexandra, Xylocarpus molluccensis, Manilkara littoralis, Carissa spinarum,
Alphanso lutea and others. Excoecaria agailocha when estabiished in the
outer part of the mangrove forests is often found in agsociation with Diospyros
peregrina, Ficus retusa, Antidesma gheseambilla, Syzygium cumini, Litsea
sp. Eugenia hracheata and Memecylon grande in sandy riverine scrubs are
found in association with Maba buxifolia. Pterospermum xylocarpum,
Pongamia glabra, Ochna obtusata, Polyalthia korinti, Hugonia mystax,
Rourea minor, Cansjera rheedii, Canthium dicoccum, Randia malabarica,
Carissa spinarum, Clausena pentaphylla, Zizyphus oenoplia and many others.

4. Euhaline type :

This zone is limited to the shallow muddy-flats or salt-marshes mostly
confined to or near the estuaries. Drainage system by means of creeks and
channels is always lacking here. The upper surface is usually covered by a
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and egress of tidal water is by a mud-walled channel which extends irregutarly
through the areas. The area in part is covered by flood tide only during
greater range of spring tide and in part is dry. This tidal water once
accumulated becomes stagnant for a certain period resulting in accumulation
of readily soluble salts due to evaporation of surface water by temperature.
The vegetation in this zone is mainly halophytes with the common occurrence

of Suaedy maritima, S. nudiflora and sometimes Salicornia brachiata towards

drier parts.

Comparison of Previous Classification

Haines (1925) Champion & Seth Rao & Saatry
(196 31 (1972-73)
LrroraL TrAcTs LITTORAL AND E stoanyve
TIDAL Swamp VEGETATION
ForzxTa
A Tree-cover ;
1. Deltnic awamps Sait water mixed forest Euhaline
Brackish waler forest Prohaline
2. Litioral scribs Mangrove scrubs Tidal Mangrove
B.  Open forest: Littoral Strand vegetation
3. Sanda Strand sand
4. Rocky Faces Strand Rock
near the sean Strand coral
%. Saline Palm swamp Euestusrine

marshes
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Haines (1925) has described the vegetation of coastal Orissa primarily
on a botanical basis with topographic sub-divisions. The grouping of two
sub-divisions, namely Deltaic Swamps and Littoral scrubs under tree-cover
needs clarification to distinguish the subtle differences between them. The
words 'Dellaic’ and ‘Littoral’ are broad-based geomorphological terms and
their usage without explicit definition cannot convey the characteristic flora
ot substrata. Further, the term ‘littoral’ is dubious in the botanical sense and
necds clarification when used as an area of planit-growih.

Similarly under the division ‘Open forests’ the inclusion of saline marsh
is not appropriate as they form distinct floras on characteristic substrata.
Thus on¢ cownld see in Haines’s classification the need for the introduction of
explicit nomenclatute indicating the role of topography on the distribution
of tidal vegetation.

In the present work. the term ‘Tidal Lands’ is used in place of Littoral
tracts sensu Haines, because it is appropriate in view of the fact that the
resulting flora is mainly infiuenced by tidal ebb and flow., Further, the
classification as formulated by Rac and Sastry (197%5) is adopted with
maodifications in respect of Tidal mangroves. In view of the difficultics in
Tecognising what constitute a mangrove from anthors to authors, various
sub-divisions have come into cxistence without mentioning the subtle
differences between them. Champion and Seth’s treatment under growth
forms is not explicit due to their variability under different environmenial
siress. The usage of a collective sub-type, ‘Tidal Mangroves’ under pro-
estuarine sensu Rao and Sastry (1973) is one of the grouping where a set of
taxa prevail under the constant influence of tides. A detailed study of the
adaptive modifications of the taxa grouped under ‘Tida! Mangroves’ has
revealed very interesting key points which are very helpful in sub-dividing
into three parts : Eumangrove, Semi-Mangrove and Transitional Mangrove,
including such taxa which produce stilt roots and viviparous habit and spread
over a tidal relief of considerable depth, On the contrary, Semi Mangroves
include a few taxa which possess pneumatophores and buttresses or fluted

axis with incipient viviparous habit, and spread over a tidal relief of shallow
depth. These botanical subtle differences are very constant for each taxon
under a definite depth situation. The only exception being that of Bruguiera
gymnorrhiza and Aegiceras corniculatam. In the former the plant possess
vivipaiy and pnenmatophores. The pneumatophores are of geniculate type
unlike the peg-shaped pneumatophores of ‘Mangroves' Similatly degiceras
shows stilt roots of Eumangrove type. The stilt roots are of the broom stick
type unlike the arched stilt roots of Eumangrove group. Apart from the above
two taxa, the other members show a great deal of fidelity to the area, attain
4 good sociability and gradually disappear in the vicinity of the changed
reljef, Lastly, transitional mangrove includes such taxa which do not produce
any feature likg pneumatophores or viviparous habit and spread over a
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relatively higher relief, where only moensconal and abnornal spring tides
keep the condition transient, After this, the vegetation passes over to the
chimax type.

Concordance Table

Haines (192%) Champion and Seth Ruo & Sastry Present
{Major group} (196%) {1972-73} study
{Muoist Tropical {(Humid Tropical
Forest) vegetation)
! 2 3 4
LITToRAL TRACTS LITTORAL & SWAMP CaASTAL CoasTAL
FOREST VEGETATION VEGETATION
A. Open Coast Littoral Forests Strand Strand
vegetation vegetation
1. Samd ~fJo— Strand sand Strand sand
1. RBocky face Strand ruck Nil
nedr sed ~do— Strund coral Nitl
3. Saline
Marshes -do— Slecks Sand flat
and Stacks
B. Tree-cover Tidal Swamp Tidal land Tidal land
Forest
t. Deltaic —do— Estuarine Estuatine
SWALRDS vegetation vegetation
Sub-Types-5 Typea Typer
Mangrove scrub 1. Estuarine Marino-
tvpe cafuarine type.
Extuarine type.
sub-iypes
Steictly estuarine
Essontindly
eunarine
Mangrave forest 2, Procshuatine Prosstuarine
type Ivpe
Salt water Sub-types Suab-types
mixed Foreat
1. Tidal mangrove True mangrove
Semi-mungrove
Brackish water Transitional
mixed forest mingrove
Riverine scrubs
and mangrove
associnted
Palm Swap maxed foresi
2. Prohaline Nil
3. Euhalire Euhaline type

2. Littoral scrubs
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- DISCUSSIONANDCONCLUSIONS

In the light of the data cotlected so far the estuarine landscape is discussed
under the following categories : Topographic diversity, Zonal paitering and
Vegetational characteristics.

TOPOGRAPHIC DIVERSITY

The deltaic coast under the estuarine influence shows distinct

‘topographical situations with its own flora and fauna, This diversity is all
the mare of interest to ecologist who are interested in understanding the

innate reasons for the occurrence of adaptive flora and its physical and
biological environment. Of the diverse situations the following areas of study
are discussed as follows :

Near the funnel-shaped estuarine mouths, it is not ancommon io obscrve
the existence of sea-fronied sandy beaches of considerable length. These areas
are under the spell of the physical forces of the ocean in the form of salt
spray, sait laden winds, shifting sands and storm waters. Depending on the
operational range of the physical factors, this area is divisible into two zones
support any higher plant life, The backshore, however, under stabilised
conditions receiving salt laden winds supports adapted flora of interest. The
frequency and density of this flora depends on the stability of the backshore.
If the ares possesses moving sand-dunes, then they invariably affect the plant
life and nearby areas.However, consistent vegelation is seen all along the
backshore, or on the leeside of the fairly stabilised sand-dunes. The
Operational aspects of the physical forces are very well illustrated by Dolan
¢t al. (per. com.)

According to their view-point, there are two distinct interfaces, namely
Primary and secondary at which marine ¢nergies are dissipated or extended
nding on the prevallmg situation. Under normal weather, the primary
interface receives only salt spray and the secondary interface salt laden winds
Tespectively. Any disturbance in the positional relationship beiween the
Primary and secondary interfaces will affect the flora growing under stabilised
conditions. The vegetation belt includes index species, localised and typical

taxa of limited distribution and indifferent species from the interior.

The estuarine banks of low level 2
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They are under the influence of tidal and fresh water which creates a
situation for the developmént of a unique type of adaptive flora, They are
visible into three zones in response to tidal levels. The first zone is the
marginal area of the aquatic moorings. This region has the highest percentage
of salinity with few restricted estuarine specics and saline grasses. The next

zone is the intertidal zone with the assemblance of true tidal mangroves and
its associates. The third zone consists a supra-tidal zone holding highly salt-
tolerant shrubby plants. This is followed by an ecotone consisting of salt-
tolerant localised adapted flora.

Another common topographical sitnation is the occurrence of Mangrove
depressions, limited as well as extensive shallow flats connected by tidal
canals and flooded periodically with tidal water, They are shallow, depressed
or protected spots from open sea currents, Depending on the degree of salinity
varied taxa of the mangrove category make their appearance. Their frequency
and abundance are relatively dependent on the uniformity of the habitat,
Any permanent change in the brackish to fresh water situation either dering
the monscon or by floods leads into a change in the assemblape of plants of
different categories.

As a contrast to mangrove depressions there are in the vicinity of strand/
dune belts a few widely extended depressions sometimes interdunal called

— ‘slacks® They can be classificd under three categories ; Salt water, Brackish
and fresh water. Salt water slacks are connected with the sea by narrow
canals and occupy extensive areas behind the strand/dune backshores, This
area is found occupied by Phoenix paludosa community along Bengal and
Orissa shores, Brackish slacks are formed where there is intermingling of
fresh water from rivers and tidal water from sea Under this situation the
flora is of mixed type and the recorded growth differences of the same tax
are perhaps due 10 environmental variations. Fresh water slacks are cut off
from the sca but often flooded by fresh waiers. They have fresh water aquatic
plants. Thus, one could see, depending on the nature of the slacks, diversc
types of plant groupings.

ZONAL PATTERNING

The distribution and zonation of organisms on the seashore as a basis
for classification of terrestrial inshore ecosystems are widely recognised.
Some important work along these lines are those of Siephenson and
Stephenson (1949), Womersley and Edmonds (1952), Chapman and
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Trevarthen (1953), Lewis (1953) and Hedgepath (1957). In india, the zonal
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approach has a basis of classification on Saurashtra coast has been made by

Rao and Shanware (1967). In the present study, varied bounded ecosystems
and the zonal distribution of their floristics have been utilised to build up a
satisfactory regional ciassification not differing much from’the general scheme
of classification as outlined in respect of marine terrestrial cuasldl areas of

Tndia iRBan and lGm--f.-.. 9T T4 Tha Aaftha Meicnn Anoat
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was studied in respect of distinct topographic units as explained elsewhere
in the text.

The zonal distribution of taxa on the strand/dune belt is very characteristic
and a common feature in all sandy shores under the Tropics. Consistent
vegetation is present in the backshore region beyond the tidal level but
constantly under salt spray, The vary factors show a graded sequence and
the resufting flora also responds and shows a graded sequence. The pioneers
are replaced by a mixed group of t2xa in the middle which in turn is replaced
towards the upland by a mixed population of strand and local plants. Recently
it has been shown by Rao and Mukherjee (1975) that in such i situation in
cach zone there is a gradation in the substratum which is reflecied in the
variations of its floristic composition.

The estuarine border land lforms a discrete belt under the influence of
normal and storm tides and aiso under fresh waier floods during the monsoon
months. Despite a few recent works on the subject (Rao and Mukherjee,

1973, Rao er al 1973) there is nced for more intensive and extensive studied

for complete understanding of soil-vegetation relationship. Under tidal
influence three belts are recognised in the present study. The newly exposed
area covered with Porteresia coarctata followed by Mangrove taxa and the
third belt under Supratidal influence showing highly salt tolerant bushes.
Recently treating estuarine borderland as a whole has been classified into
distinct belts. Under each one of them a group of plants has been identified.
Further their distributional pattern is zonal and reflects the changes in the
substratum. The pioneers arc replaced by true mangroves which in turn are
replaced by salt bushes or woodland depending on the nature of the terrain
and the climate.

VEGETATIONAL CHARACTERISTICS

The floristic components of the strand/dune belt constitute a psammosere’
with typical carpet forming or upright plants with adaptation towithstand
temporarily sand burial and producing vertical branches after some time, .or
Oﬂ?ered with a few taxa with perennial storage organs to hibernate during

such periods when there is extreme drought. Of the few creepers Hvampnymx
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maritima is the best dune stabiliser. 1t forms extensive vegetal cover over a
cnnsalldatcd dunc and lherehv prutects lhc dung from wmd CTOSION. The

stal:ullser When it is dense undnubiedly it pmtccts the undcrl} ing snils from
erosion but it helps to build small baby duncs by their vertical shoots. The
other plants of conscquence in protecting the sandy soil are Launaea
sarmentosa, Cyperus arenarius, species of Borreria and fpomoea pes-caprae.
Unlike the sand}r share the estuarine bank affords an excellent cxamplc ol
the influence of tide and salinitly. 1t is mor¢ or less sam¢ to that of the open
sea, with maximum influence of tidal floods. Often, it is found to be covered
with single species dominant usually represented by a pure Avicennia marina
formation.

With the increasc of elevation and consequent admixture of fresh water
ang sea-water, there establish the formation of a maximum nutrient trap and
gradually a single species community is found 1o be replaced by several
species, such as Senneratia griffithii, S. alba, S, caseolaris, Avicennia alba,
g ; indrica. B Aora. M ; Lewiaftit

rotundifolia, Excoecaria agallocha.

The next stage is the appearance of tidal forests where lands are
cncroached by several creeks and channels. Periodical changes of tidal level
in relation to the different terrain and seasonal influence over the
concentration of brackish water piay an important role on the vegetation. This
zone is found to be covered with true mangrove type. Further inland with
relatively more fresh water influence and lesser tidal level make for the
appearance of semi-mangroves and transitional mangrove types. Thus the
successive appearance of planis in a zonal pattern strongly support the
contention that the presence or absence of these plants is chiefly governed
by the degree of tolerance to saliniiy, elevation of terrain and changes of
tidal level.

Unlike the intertidal region, plants in the supra-tidal region are under
the surge of storm water. In this area there is a rich assemblage of halophytes
which can tolerate extreme saline condition, They constitute a halosere
growing on degraded saline-alkaline soils. If on the other hand, the areas,
happens to be a low-lying relicf, then it is usually found to be covered by
Avicennia and Bruguiera sp.

MANGAL EXPLOITATION ACTIVITIES IN THIS DELTA

Recent survey regarding the status of Orissa mangal formation has
revealed that besides the natural calamities, vast mangrove areas in the south



FILARA OF THE MABANADTD DNEFTA T1

eastern littoral zone of the Cuttack' district namely the Kujang forest division
is under a process of severe destrudtion either intentionally or a5 8 secondary
result of other activities. Short term exploiialion with a policy decision by
the Government and [“Ji"l."vﬁtc sectors for immcdiate cconomic benefils has
takcn precedence over the long term generation of economic and natural
values of the mangrove ecosystem. Intentional destructive activities are :
over exploitation by the traditional users for fuels, charcoal, house and boat
building materials, timbers, poles, and road construction work. Exploitation
due to secondary result of other activities appears that the decision makers
either ignored the value of mangroves or evaluated significantly higher value
for alternate use of mangrove lands without encountering the total impact of
the surrounding environment. Some of the dominant reasons for exploitation
of the mangrove ecosystem 3s a result of secondary activities along the Kujang
forest division may be highlighted as follows :

FOR COASTAL DEVELOPMENT

Since 1968, there has been an increase in industrial harbour in Paradip
near the month of the river Mahanadi for transhipment of iron ores and
other raw materials. A vast coastal arca and southern estuarine bank of the
river Mahanadi were sought for this purpose as a preferred location which
was dominated by a pure formation of commercially importanl palm. Phoenix
pPaludosa and other Mmangrove flora. The llTl]._iIEICI. of constiruction of the poit
has a serious alteration on the change of local hydrology and increased human
population along these regions. Local hydrological changes particularly with
respect to mean water levels, admixture of fresh water with the sea waier
and changes in salinity conditions on the intertidal environment affected
€ventually the species composition and dominance.Construction of
breakwaters and wharves in the port has resulted a change in the reflection
pattern of the sca waves and has led to the serious erosion on sheltered
mangrove areas. Human population have increased 6-8 times and demand of
fire woods, fuels and charcoal has increased rapidly. The annual extruction

ﬂf'wnnd hﬂc foar nv.ﬁnnr'nr' tha annual vragrmuth Thic wae tha main reasenn finr
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rapid destruction of necarby mangroves and palm swamp, The garbage and
the solid waste generated by the industrial population have also increased
many times than beforc. Since the mangrove arcas have been traditionally
regarded as waste land, the dumping of these extra garbage and solid waste
has further aggravated the pullutmn of the mangrove ecosystem. Blocking
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Blocking of 18 natural channels-in Atahrabanki areas near the Paradip
for construction of some industrics has resulted diversion and a check on
seawards discharge of fresh water flow. As a result the surviving mangroves
of the adjoining areas become very sparse and stunted.

RESETTLEMENT ACTIVITIES

Land-need pressure has led to the serious exploitation of mangroves along
Batighar, Kajalpata, Hookitola, Kansardian, Khanashi and Jambn forest
blocks in the Kujang forest division by displaced persons. It is estimated
that about 80% of mangroves in these areas have been cleared up during 15
to 20 years. This damage has caused a constrain for managément of high
water flow, wind speed and cyclonic floods. As these areas are subjected to
large tidal range and cyclonic tidal surges, sudden flooding and loss of life
have become almost a seasonal event in this part of Orissa.

CONVERSION OF MANGROVE LANDS TO AGRICULTURE

Many “Kandhawalas™ after disposing their lands to the port authority
have impounded mangrove lands for Agricuiture. They have prevented saline
water intrusion with the help of suitable embankments. [t is found that aler
2-3 years these agricultural scheme are becoming failure dug to very low
production rate. kn most of the cases the probiems are not due to salinity
conditions but formation of sulphuric acid from pyrite sulphate soil.

AQUACULTURE ACTIVITIES

A large portion of Batighar mangrove forest block has recently been
impounded for aquaculture practice. A large shallow land with a small dykes

and gluice ecate to retain water at all stages of the tide through a drainage
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system have been constructed after ciearfcllmg the valuable mangroves of
the regions. It is found that production of Prawns are not up to the estimated
cost in this areas due to increase acidity along the regions.

PARADIP PHOSPHATE FACTORY

Phosphate chemical factory produces varying quantities of basic organic
materials as unwanted waste and discharges it in contrast te the solid waste
as suspended or disolved matter into the nearby rivers or coastal water. Thesc
may upset the equilibrium of the aquatic system.
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As a result of these exploitation and uvse of mangrove lands for othet
activities the following number of taxa collected from these regions and
reported new for Orissa (Banerjee, 1975 & 1985.) are al risk and some of
these species have become extinct along these regions.

Name of Species Collected from  Status

Polyalthia korinti (Dunal) Thw. Hetamundia  Vulnerable
Colubrina asiatica (L.) Brong. Hookitola Threatened
Rourea minor (Gaerin,} Leenh. Bahakud Vuinerable
Taverniera cunifolia Am, Paradip Extinct

Ipomoea macrantha Roem & Schult, Baitra kud Threatened
Litsea nitida (Roxb.) Hook. Bahakud Vulnerable

Cyperus pachyrrhizus (Nees.) Kukenth. Hookitela Extingt
Merope anguiata (Willd.) Swingle. Batighar Endangered

Sonneratia alba J. Sm, Hookitola Extinct.
Sareofobus carinatus Wall. Atahrabanki Vulnerable
Flagelaria indica 1. Atahrabanki Threatened

MANAGEMENT PRACTICES

Mangrove ecosystem is well known for fisheries, coastal stabilization,
protection of critical habitat for many life forms, international nesting
ground and hatching ground of migratory birds and turtles, sustainable
natural resources for local industries and rural development. Realising these
factors following management practices and some recommendations should
be urgently undertaken by developing 2 national mangrove plan to save the

Pristine mangrove areas which are very rapidly disappearing along the South
castern part of this delta.

Sustained yield management for forestry may be developed by leaving
the areas intact for 10-20 years cycle operation and planting sclected tree
species with respect to the ecological background. Choice of tree specics
must be based on local research using local conditions and available materials.

Estuarine deltas serve as a nurseries of millions of fishes and edibie
Crabs depending on the mangrove detrital materials. Therefore sustained

yield management for estuarine fisheries may be developed with the better
development of mangrove ecosystem.

Present aquaculture practices in these regions are found not operated
scientifically. The best mangrove habitats have been impounded instead of
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degraded areas and rhe projects are found self-defeating due to increased
acidity conditions, Scientifically controlled smatl-pond aquaculture praclices

mang ha Aovalamad Far haitne -
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Much work has been done on mangrove ccology, species cotnposition,
distribution and classification of vegetation from thcse areas yel no result
has becn obtained to stop the conscquences of rapid cxpioitation. An extensive
awdreness programme related to the value of mangroves, conservation and
utilization among the decision makers and local mangrove uscts should be
urgently institated. This wonld be possible by organising a8 Mangrove
Development Camp in the ficid with the help of local Schoel and College
students and teachers to improve the values of this vulnerable mangrove
ecosystcm among the local users for proper prolection and conservation.

'To maintain ¢cological balance of these cyclone prone areas, 10 km. streich
of mangroves, coastal thickets and riverine scrubs on both sides of the deltaic
rivers should in no case be disturbed.

Silvicaltural attention for plantation of firewood specics along the
interdunal siacks and in the ecotonic buffer zones, use of slack water for
crop cultivation and managemeni of palm in the scientific linc will be very
much uscful.

RECOMMENDATION

Management practice along the North-Eastern part of this della has met
with snccess by establishing the Bhitarkanika Sanctuary in the year 1975.
Natural population of Heritiera, Excoecaria and Avicennia has been steadily
extended. Population of Open billed stroks (from 1000 10 30,000), Olive
Ridley turtles (from | to 2 lakhs) and Crocodiies (from 100 to 350) have
been increased (Raju & Dev. 1982). Therefore the best national plan for
management of the South-Eastern part, the Kujang forest division should be

to merge the arcas with the Bhitarkanika Sanctuary and 1o be declared as
Mahanadi Ftﬂmrme-Bmsuhere Reserve for extending huge bird breeding

colony, turtles hatching gmund Crocodiles and sausfacmry development uf
mangrove species in the Orissa mangrove system which seems to be 2 zone

of largest number of mangrove species concentration in India (Banerjes 1987),
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Key to Families
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This key applies to the plants described from the Mahanadi delta, Cuttack

dist. Orissa.

la. Ovules enciosed in the carpels.
Styles und sligma, presem.

2a. Flowers 4-5 merous ; stem woody
with central pith ; Cotyledon 2,

3o Calyx and corolla present :

4a. Petals usually free :
stamene often numerous

ANJOSPELMAE

DICOTYLEIONEAE

5a. Sepals imbricale n b
Ga. Sepals usually free
Ta. Stamens more than 12 ¢

¥, Sepak 2 ; petals 4.5
{baves sometitnes farete

Bb. Sapals 4 or more ; petals
many in several whorels,
Leaves never terete ;
plants pguatic

Qa. Sepals deciduous | fruit

FOXTULACACEAE

NYMPHAEACEAE

buottie on 8 gynophore

b, Sepals porsistent ;

fruil not on gynophure :

10a.  Lesvos ahomate, not
corisceows ; flowers
isexual | carpeln
united info x doeply
3-10 lohed cvary

10b.: Leaves oppouite,

goriaceows ; flowans

1-sexual or polygamous

CAPPARIDACEAE

OCHNACEAE

carpels ool ax above
Tb.  Stamens 10, or fewer:

Iis. Flowers 3-merous ; dinecious,
scanchent berbe or shrubs -
sapehs roni form

[1b.  Flowers 45 merous ;
hinexunl, crect herbs or

C LUMACEAE

MENIEPERMATEAE

shrubs ; seeds not rendform :
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{4a.

144,

124 Plants with sinuous
branchietsand mincite
scale like leaves .. TAVARICACEAL

12h, Plangz pot of such
pronchlotsand jeaves
never seale like :

[3a.  Corofla swregular
in herbs - stamens as
many as the sepals ;
placentas parictal ... VINLACEAE

13b.  Corolla regular in
herbs | stamens
twice as many
as the sepals ;
placentas free ... CARYOPHYLLACEAE

Fitamenis of amhers free |
{50, Leaves compound, stipulate ;
tlowers bisexusd | stamens
always 10, not insjde the disc e EYCOPHYLLAUEAE

181 R ——

L2 Lﬁa‘v‘ﬁi ﬁ;‘;iﬁ!‘ﬂi:‘ ot wul.lmiil'ld ,
exstipalate, flowers polypamous ;
slamens 5-10, inserted
mside the disc v BAPINDALEAE

Filatnents of anthers more or less
united

i6a. Flowers irregular ; ovary 1-3
celled : styte single .. POLYGALACEAE

16b. Tlowers regular ; ovary 3-3
celled ; style 3.5 LINACEAE

Sepuls more or less united at the base !
17 Leaves pellucid, gland-dotted

stamens usuatly free, stigma

not capiiate or discoid RUTACEAE
Leaves not gland-dotted ;

glamens united into a iube,

sligma capitate or discoid MELIACEAE

18a. Stamens alternate with the petal :
19a.  Owary 3-3 celled ; Jeaves simple ;

20a.  Plants predominant)y

linpous habit ;

stamens 3 saeds

nol arillate . HIPPOCRATEACEAE
20b. Planis herbs or

shrubsx ; slamens 4-5 ;
aseds arillate ... CELASTRACEAE
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19h.  Ovary l-celled ; leaves
simple or compougud o ANACARMACEAE

18b. Stamens opposite the petals

Z1a. Clhimbers without tendrls ;

bracts patent ; ovary

Lecelled OFILIACEAL
21b.  Trees or climbers witheot

tenxdrils ; bravts absent :

avary unually 1-5 celled OLACACEAE

5b.  Sepals valvate in bud

Zis. Fiowers 3-merous ; scpais irec |

ripe carpels thee : ANMONACEAE
22b. Flowers 4-6 metous | sepals united

a0 a_al kL
I B UL AR LU FUp

catpels not free |

23n. Filamerds of anthers united
irte A cotumn or cup

24a  Stamens numerous in &
colummn around the style ;
staminedss absent |
anther 1cellod MALVACEAE

24k, Stamens 15 in 8 cup around
the style ; amher 2-celled ;
saminodes present «.  STERCULTACEAE

23b.  Filamenis of anthers frea :

rerely united at e bawe
23 Stamens many, bome on a

tours ; anther opening by

aiiia ; fiuii & capsuic TILIACEAE

25b.  Stames 4-5 ; anthers

opening by pores ; fruit 2
drupe with 2 singic sane RHAMNACEAE
Z6a  Carpubs solitary

excemiric ; flowers

regular or imeguiar ;

leaves stipulate ; fruits

legume or lomentum :

2T Flowers irregular ;
stamens 10 or
fewer
242, Corolla papi-
lionaceous ;
bamly
commate ;. .. PARLIONACEAE
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28b.  Coralla
vaasalpi-
MAGCEIRS,
diglinctty

free

o CAESALPINIACEAE

176, Plowers regular ;

sanretn

JUMErals ...

26h.  Carpels many ; Howers regular ;
leaves exatipulate ; fruit not a
kegume or Joment :

21%. Carpel quite Free ;
fruit follicular :

304, Ovuies 2 in each cell,
ascending ; leaves aliernate,
imparipibmale ; ttees or
climbing sheubs not fleshy

30h,  Owules many in eack
cell ; leaves apposite,
stmple ; Heshy hetbs

29h. Carpels vnited - fruil
a sephicida] capsule
Ha  Calyx oibos imbricate

J2a.  Stamens many ;
petals imbricate

MIMORACEAE

CONNARACEAS

CRASSULACFAE

ANDACEAE

in bud ; beaves gland
dotted, net ribbed

32b.  Stamens 3-12 ; petals
contorted in bud ;
lesves not gland
dotled, 3-5 ribbed

Mb. Calyx lobes valvate.

3a.  Ovary free or slightly
adnate 1o the calyx,
tube : herhs,
shrubs, oF trees ;

J4a.  Flowers axillary ;
petals, crinkled
ovary 1-6 celled,
free

Al Flaswses turaisam] -
7. L ROWIRIF UL LLALIRES |

petals not crinkied ;
ovary 10-15 called,
adnale to the

calyx tube

L)

MYRracEAE

MELASTOMATACEAE

LYTHRACEAE
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33b.  Ovary complelely adnate
to the calyx tube ¢

marshy horba or
undershnubs

79

ONAGRACEAE

b, Acquatic
herbe

3%h.  Ovary mferior,

polenaxa 1,
fruita 2-3

wingsd .. COMBRETACEAE

33b.  Ovary supenior
3%, Leaves covered with

glandular hairs,
mmall herbe with
iract catching
mechanism.

3%,

+ DIROSERACEAE
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4b. Petals almost ulways united | stamens fewer than 12 ¢
402 Ovary inderior

41a.  Flowers in head ; calyx reduced to pappus |
heads sumounded by an involuere of bracts ASTERACEAE

41b.  Flowers not in head calyx nat reduced to pappus

42a. Lecaves oppuosite ; stipules conspieuous |
ovary 2-10 celled ; ovules 1-many RUBLACEAE

42b.  Laaves alternate ; stipules not conspicuous ;
ovary 2-celled ;. ovules 2 GOODENIACEAE

40b.  Owary superior :
43a.  Ovary 1 celled ; piacentation free central :

44, Onhles solitary, pendulus @ style 5 fid |
culyx with stalk gfands ... PLUMBACHMNACEAE

4db.  Owaies more than one, not persduius :
gtyle 2-8 ; calyx withowl stalk pland ;

452,  Corolla tube with 4-6 tobes ; stamens
more than 2 . anther with
transverse septs MYRSINACEAE

45h.  Carolla with 2 lipped spurred ;
with 3 anterior lobes | stamess 2 ;

arther pot with septs .« LENTIBULARIACEAE
43k, Ovary Z-many eelled ; placentation
parietal :
46a. Stamens frec from corella
flowers dioecious EBENACEAE
45b.  Stamens mserted on the covolla;

47a. Ovary 3 or more campelled ;
stamens oppoaite the corolla
tobes | trees with milky sap SAPOTACEAE

#7Th.  Ovary 2 carpelled ; stamens
altemalc with the corolla
lobes ; trees without milky sap :

48a.  Stamens 2, ovary
2 celled ; ovules £ OLEACEAE

48b.  Stamens 4, ovary
1-2 velled ; ovules 1-2 SALVADORACEAE
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49a. Flowers regular ,
corolla distinctly 5 lobed &

50a. Carpels free ;
style united :

51a. Pcllcn granular ;
not in tetrades :

52a. Anpthers coherent and
adpressed to the apex
of the style

§2b. Anthers free
from the style

51b. Pollen grains united in tetrades

S0b, Carpels and styles always united :
53a. Leaves opposite :

g1

v+ MICLEPIADACEAE

ws  APOCYNACEAE

PERIPLOCACEAE

54a. Stipules present ;
placentas 2-fid

54b. Stipules absent ;
placentas undivided

453b. Leaves afternate :

558. Coroila lobes plicate ;
flowers in axillary cyroes :

$6a. Ovary 2.5 celled with

many ovules ; embryo

LOGANIACEAE

e

GENTIANACEAE

without folded
cotyledon

I6b. Ovary 2-celled with

SOLANACEAR

2 ovules ; embryo with

folded cotyledon

55b, Corolla lobes imbricate ;
flowers usually in
scorpicid cymes

49b. Corolla jrregular distinctly

v CORYOLYULACBAE

BORAGINACEAR

—u‘bﬂqutﬂmpplﬂl .
37T, Carpels with 2 or
many ovules :
58a. Fruit opens clastically ;
retinacula supports seeds

58b. Fruit openy not
clantically ; retinacula

ACANTHACEAR

Ll

absent :
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3%a. Chvules attached singly

or 1-seriately under

the leaves of 2 pro-

jecting 2 biaded

parictal placenta ;

seeds not albuminons PEDALIACEAE
59b, Owvules many on

placentas, attached

to the middle of the

septum, Seeds

gibuminous ver SCROPHULARIACEAE

57b. Carpels 1 ovuled :

60a, Plants with aromatic glands ;
flowers in pairs or fascicled
in whorls ; ovary deeply
4 lobed ; froit with
4 distinct nutiets LAMIACEAR

60b. Plants without aromatic
glands ; Aowers in cymose,
recimose Or in spikes ; ovary
entire or lIobad froit drupaceous
with bony pyrenes ;

61a, Seeds without testa ;
cotyledon conduplicate v-»  AVICENNIACEAR

61b. Seeds with testa ;
cotyledon not conduplicate ,,. VERBENACEAR

3b. Corolla rarely present and calyx often absent ¢

628, Plowers 2 aexusl :
63a. QOvary inferior :
64a. Scandent herbs or shrubs ;
flower irregular ;
stamens 6-12 oo ARISTOLOCHEACEAE
64b. Epiphytic or parasitic
herbs or under-shrubs ;
flowers regular ; stamens 3-8 ...  LORANTHACEAB
63b, Ovary superior :
65a, Seeds with copious
albumen ; anthers
not opening by upcueved,
valvular lids :
66a, Stipules absent :
§7a, Perianth tabblar ;
periapnth base adhe.
ring to the ovary ;
flowers not with
scarious bracts NYCTAQINACEAR



FLORA OF THE MAHANADI DELTA 83

67b. Periantk lobed,
acarious ; united
only at base ;
fAowers with scari-
ous bracts and
bracteoles v AMARANTHACHAE

66b. Stipules present,
scarious, connate
in a tube aronnd
the node POLYGONACEAR

65b. Seeds without albumen ;
anthers opening by
upcurved, valvular lids LAURACEAR

62b. Flowers unisexual ¢

68a_ Terrestrial plant ; branches
not dichotomous ; leaves
noi in whoried :
G89a. Filaments inflexed in bud
with reversed anthers :
T0a. Style branched ia 2 ;
plant with milky sap ;
leaves not with stinging
hnirs MORACEAR
70b. Style unbranched ;
plant with waiery sap ;
leaves with atinging
hairs URTICACBAE

69b, Filaments not infiexed in bud
with reversed anthers :

Ma. Flowersin cyathiom ;
ovary trilocular ; seeds
not with silky hairs ;
plant with milky sap. ..., EUPHORBIACEAR

71b. Flowers in catkine ;

ovary bilocular : sesds
with rilky hairs ; plants
without milky sap. SALICACEAR

&68b. Submerged plapt ; branches
dichotomous ; leaves in

. Py e ] A v L ML
WL I e BN M LW I LM LD

2b. Flowera 4-merous ;.steny
without central pith ; woody
subetances in isclated bundles ;
cotyledon one +o+« MONOCOTYLEDONEAS
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72a, Seeds very small ; albumen
absent ; outer perianth segments
calycine ; inner corolline ;
submerged herbs .. HYDROCHARITACEAS

72b, Seeds conspicuous ; albumen
present ; perinnth segments
not as above plants

A B2

not submerged ;
738. Ovary inferior ;

74a, T.eaves radical at the
apex of bulb, corn or
tuber ; ovnles many ;
capsule not winged cer AMARYLLIDACEAE

o T4h, Leaves cauline ;

ovules 2, superposid ;
capsule 3.winged DIOSCOREACEAE

73b, Ovary superior :

75a. Inflorescences in a dense

head and supported by
tigid bracts XYRIDACEAE

75b, Inflorescences not ina
dense head and not
supported by rigid
bracts :

76a, Both periaoth serica
corollioe ; embryo

in albumen ;

77a. Herbs usoally with
subterrancan bulbs,
tubers or rhizomes ;
leaf-seath not with
tendrily LILIACBAR

77b, Climbing herba with
ieaf-senth tendrils ... SMILACACEAE
76b, Quter perianth serics
calycine ; inner corolline ;
embryo partly enclosed
in albumen e COMMELINACEAE

78a. Perianth present
in regularly 2.seriate
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78b, Perianth absent :

T9a.

79b.

Boik perianth-
series calycine
rigid ; flowers in
Ohe OF inoie shica-
thing spathes ;
plants not with
milky juice

Quter perianth
serics herbaceous
inner corolline ;
plants with milky
juice

$0a. Inflorescence of many flowered
spadices or spikes not it a
glumaccous bracts ; plant
nat a scapigerous herb ;

81a. SBhrubs or trees with
prop roots ; flowers dioecious,
crowded in 2 hard spathe

81b,

Herbs or shrubs pot with
prop roots ; flowers
monoecious, crowded

in a Aeshy spathe

may

82a, Flowers not in spikelets
and not with imbricating

glumes :

B3a. Flowers in a cylindrical
superposed spadix ;
fixed Deros wiih
crecping root stock

83b.

Flowera in » simppls
spike ; floating herbs
without creeping

root stock

80b, Inflorescence of heads
compased of solitery
flowers in the axil of
giumaceocus bracts ; a
scapigerous berb

82b. Flowers in spikelets with
tmbricating glumes :

85

ARECACEAR

ALISMACEAE

FPANDANACEAR

ARACEAR

TYPHACEAE
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84a. Stem solid, unbranched ;

ligule absent ; placenta
free central CYPERACEAE

#4b. Stem hollow, branched ;
ligule present, placenta

parietal POACEAR
1b. Seeds and ovules none ; stigma none ;
Leaves bearing sporangia i POLYPODIACEAE
ANNONACEAE
1a, Ovules 4-8 ; carpels tomentose e ALFHONSEA |
1h. Ovules 1.2 ; carpels glabrous e POLYALTHIA 2

ArLPHONSEA Hook. . & Thoms.

Alphonsea ventricosa (Roxb.) Hook. f. & Thoms. in Fi. Indica 152,
1885 ; Hook. f. Fl. Brit. India 1: 89, 1872; Haines 1: 15, 192).
Uvuria veniricosa Roxb. Fl. Ind, Carry Ed. 2 : 656. 1832,

Trees 6-10 m tall ; stems much-branched, smooth ; bark ash-colovred.

Leaves 6-8 ® 3-4 cm ovate-oblong or ovate.lamceolate, entire, coriace-
ous, shining above, conmspicuously veined beneath, subacute at apex.
rounded at base. Flowers 1-2 cm long, pale yellow, fragrant, in leaf-
opposed or cxira-axillary racemes ; petals thick, coriaceous ; pedicels 2.3
cm long. Ripe carpels 6-8, shortly stalked, tomentose; each 1.5.2 cm
across, ovoid or globose, Seeds 8-10, placed in two sgeries om the ventral

suture.
Fl, & Fr.: February-March ; July-August.

Distrib. . BAHAKUD, BHITARKANIKA ;  Rare in riverine scrub jungles
and back mangroves.

2. PoLYALTH!A Bl,

1a. Spreading shrubs ; berries green . korinti 1
ib. Erect shrubs ; berries purple we  Suberosa 2

1. Polyatthiz korinti (Dunl) Thw. Boum. 398. 1864 ; Hook, f. &
Thoms. in Fl. Brit. India 1 :64. 1872. Guatteria korinti Dunl. in DC,
Prodr. 1 : 94, 1824,
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Leaves very variable in size andg shape, usnally 3-12)(2 cm, ovate or
elliptic-oblong, coriaccous, acute or acuminate at apex, obtuse at base,
Flowers 1-2 cm long, yellow, solitary, axillary; petals coriaceous, inner
one largest ; peduncles stout, 3.5 ¢m long. Fruits a ring of 10-12 pea-
shaped berries ; berries 2-3 cm across, one-seeded.

Distrib. : BAHAKUD, BHITARKANIKA :  Frequent forming coastal scrubs
along the Mahanadi delta, usually in association with Carissg spingrum
and Maba buxifolia,

Bot, Blhar and 01'1553 (1950} hatre not rcported thrs species, It is a new
record for Orissa,

2. Polyalthia suberosa (Roxb.) Thw. Enum. 398, 1864 ; Sinclair in
Gard. Bull, 14 : 298. 1955 ; Hook. f. & Thoms. in FI. Brit. India 1: 63,
1872; Haines 1 : 13, 1921. Uvaria suberosa Roxb, Pl. Cor,1:31, t.
34, 1895, *Burichamri®

Erect shrubs or small trees, upto 4m tall; stems much-branched ;
young branches rusty-pubescent, old ones glabrous with thick corky bark,
Leaves 4-10 x 24 cm  elliptic-oblong or oblanceolate, glabrous,
obtuse or rounded at apex, unequal at base. Flowers 8-16 mm actoss,
~vellow, solitary, axillary or extra-axillary ; peduncles 8-16 cm long,

slender. Ripe carpels 5-6 mm across spherical, usuwally purple-coloured.
Seeds one, rarely two,

FI. & Fr.: May-June ; September-October.

-along the Mahanadi delta, usually, in association with Eugemia bracteata,
Strychnos nuxvomica and Maba buxifolia.

MENISPERMACEAE

Cissampelos pareira Linn. Sp. P1. 1031, 1753 var. Airsuta (Buch-Ham,
ex DC.) Forman in Kew Bull, 22 : 356, 1968. Hook. f. & Thoms. in FL
Brit. India 1 ; 103, 1872; Haines 1: 17. 1921, “Pitusinga™.

Dioecions climbers ; stems slender, pubescent, much-branched. Leaves
2-7 % 1.5-4 cm, peltate, suborbicular or reniform, glabrous above, silky-
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pubescent below, obtuse or cmerginatc at apex, cordate or subcordate at
base. Flowers minute, greenish white ; male flowers fascicled on axillary
panicles ; female flowers in axillary pendulous racemes ; bracts foliaceous,
orbicalar. Drupes 1-2 mm across, scarlet-cojoured, hard.

Fl. & Fr.: May-August ; July-October.

Distrib. : BAHARUD, KUIANG : Rare, in hedges in scrubs along the
Mahanadi delta ; locally common along the roadsides and gardens.

MyYMDPITAEAME
4 Rt 1 g Bt

k% | ATAN A NS R
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NYMPHAEA Linn. emend. I. F. Smith (nam. cons.)

Ia Leaves glabrous ; flowers bluish-white nouchali 1
1b Lezaves pubescent beneath ; Aowers red pubescens 2

1. Nymphaea nonchali Burm, f. Fl. Indica 120, 1763 ; van Royen in
Nova Guinea 8, 110. 1962. N. stellata Willd, Sp. Pl 2:1133, 1797 ;
Hook. f. & Thoms. in Fl. Brit. India 1 : 114, 1872; Haines 1: 21. 1821 ;
Subramanyvam in Aqua. Angiosparms 6. 1962,

Perennial, aquatic herbs with creeping rhizomes, Leaves 10-20x
6-15cm, broadly orbicular, floating, glabrous along both surfaces,
shallowly undulate, cordate at base ; petioles long, slender, arising from
subterranean rhizome. Flowers 14-18 cm across, bluish white, fragrant,
floating or emersed on long peduncles. Fruits 10-12 c¢m in diam., globose,

spongy berry. Seeds many with saccate aril.

Fl. & Fr.: June-December.

Distrib. : TaLcaua, DANGMAL ¢ Common in rice fields, shallow ditches
and along the blind cannels under fresh water condition near the deltas.

2. Nymphaea pobescens Willd. Sp. P1. 2: 154, 1797 ; van Royen in
Nova Guinea 8, 107, 1962 N. lotus auct, non Linn. Hook. f. & Thoms.

TT-. 1. 1 . 114 1097 - T¥4 o 10%1 AF ..
ll.l Fy LLN] N 1- I‘I. Dl’llu .I'.lll.lliil'- 1. 119, 10-“-'- 3 ﬂﬂlllEﬁ 1: -C-l- 1921, N. ﬂUuLﬂHll

guct, (non Burm, f.) Subramanyam in Aqua. Angiosperms 6. 1962,
“Rakta Saluk™.

Perennial aquatic herbs with rhizomes. Leaves 12-40 X 9-30 cm
broadly oval-obiong or orbicular, sharply dentate, pubescent beneath.

Flowers 9-20 cm across, red, sometimes white, on long peduncles ; calyx
green with prominent nerves. Fruits 12-16 cm across, Seeds many,

red-coloured.

Fl. & Fr.;: Throughout the year.

Distrib. ; RHIGAGAR : Mostly found in ponds and pools, often
cultivated.



FLORA OF THE MAHANADI DELTA %9

CAPPARACEAE Juss.

la. Leaves simpic CappaRs |

it Leaves S-iolioiaie CRadEva 2
1. CAPPARIS Linn.

Capparis brevispinag DC. Pradr. 1. : 246, 1824 ; Hook. lc. PL. t. 126. C.
zeylanica (non L.) Hook. f. & Thoms in Hook. f. Fl. Brit. India 1 : 174. 1872
: Dunn in Kew Bull. 62, 1916 ; Haines 1 : 32. 1921, Jacobs in Blumea 12 :
437, 1965,

Erect shrubs or small irees 4-6 m tall ; stems much-branched, rigid, thorny
; twigs densely clothed with brown papiliae. Leaves 5-8 X 2-3 cm eliptic-
oblong or ovate-lanceolste, glabrous, strongly reticulate below, mucronate
at apex, obtuse or rounded at base. Flowers 3-5 cm across, white, solitary, in
terminal axiles ; pedicels 6-7 ¢m long. Fruits 3-6 cm across, ovoid to fusiform
berries, red when ripe,

;I P = ; -

Distrib. | BAHAKUD, DANGMAL : Common in coastal scrubs aleng the
Mahanadi delta, it association with Memecyion edule, Randia fasciculata

nAd ﬁ' .u-n'l minoy
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2. CRrATEVA Linn.

Crateva adansonii DC. ssp. odora (Buch.-Ham.) Jacobs in Blumea
12 ; 198, 1964. C. odora Buch.-Ham. in Trans. Linn. Soc. 15 : 118.
1827. C. religiosa Forst. var. roxburghii (R. Br.) Hook. f. & Thoms. in
Hook. f. Fl. Brit. India 1 : 172. 1872, C. religiosa non Forst. f. : Haines
1:30. 1921.

Deciduous trees 4-6 m tall ; stems branched, unarmed, Leaves digitately
3-foliolate, each 5-9 X 2-5 cm elliptic or cblanceolate, membranacecous,
cuneate at base, acuminate at apex ; petioles 5-7 cm long, slender. Flowers
2.3 cm across, yellow, arranged in terminal corymbs | gynophores 2.5-3.3

cm long ; ovary 2-3 mm across, sub-globose, constricted below the stigma,.
Fruits 3-4 cm across, fleshy betries ; seeds many, embedded in pupl.

Fi. & Fr.: April-May ; July-September.
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Fiver, usually ssociation wnh Eugenia bracteata and Litsea nitida.



BOTANICAL SURVEY OF INDIA
VIOLACEAE

HYBANTHUS Jacq.

Hybanthus enneaspermus (Linn.) F. Muell. Fragm 10 : 81, 1876 ;
Tennant in Kew Bull. 16: 430. 1963, Viela enneasperma Linn. Sp : Pl. 93’?
1753. fonidium enneasperm um (Linn.) Vent. Jard. Mal. Sub. t. 27, 1803, J.
suffruticosum (Linn.) Roem. Schul. Syst. Veg. 5 : 394, 1819 ; Hook. f &
Thoms. in Hook. f. Fl. Brit. India. 1 ; 185, 1372 ; Haines 1 @ 34. 1921,

“Nunbore™

Suffrutescent perenniai herbs 15-40 cm tall ; stems giabrous or pubescen,
sparingly branched. Leaves 1-4 X 0.2-2 cm, variable in size and shape, linear
lanceolate or oblanceolate, glabrous or pubescent, entire or serrate, acute at
apex, sessile or sub-sessile at base ; stipules subulate. Flowers 1-1.5 ¢cm across,
purple, solitary axillary. Capsules 0.7-1 ¢m across, subglobose ; Seeds 1-2
mm across, ovoid, longitudinaliy striate.

Fl. & Fr. . September-October ; November-December,

Distrib. : KUIANG, BAHAKUD, PARADEEP | Common weed spreading from
inland to the sea-shore and river-banks,

- FLACOURTIACEAE

FracouUrTiA L'Heritier

Flacourtia indica (Burm. f) Merr. Interpr. Rumph. Herb. Amb. 377.
1917 ; Sleummer in F1. Males. 5 : 76. 1958. Gmelinag indica Burm. f. in Fl.
Indica 132, t. 39, . 5. 1768, Flacourtia ramontchi Herit. Stirp. Nov. 3 : 59,
t. 30, 30B, 1785 ; Hook. f. & Thoms. in Hopk. f. Fl. Brit. India 1 : 193. 1872

: Haines 1 : 38. 1921 “Bainchi”

Bushy shrubs or small trees 1-3 m tall, deciduous ; stems and branches
set with simple and branched thorns. Leaves variable in shape and size,
usually 2-3 X 1-2 ¢m ovate, ovate-clliptic or heart-shaped, obtuse or rounded
at apex, cuneate at base. Flowers -3 cm across, white, dioecious 3-4, arranged

in axillary or terminal recemes : male flowers lasger than female flowers,

Eﬂ e T_1% n din adon o '1;“41 w lalo~irs "'l_ A wuzk e
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Fl. & Fr. : March-April ; May-July.

Distrib, | BAHAKUD, DALTANAGAR : Frequent in scrubs, along the river
banks and coastal thickets, in association with Hugonia mystax and Ziziphus

e o o e J 2
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POLYGALACEAE

e,  Stamens 8 ; flowers in racemes Porycara 1
lb. Stamens 4-5 ; flowers in spikes w  SanomoMiA 2

1. PovLyGara Linn,

Polygala arvensis Willd. Sp. PL. 876, 1802 ; Adem in Blumea 14: 269, f.
15. 1966 ; Benn. in Hook. £, FL. Brit. India 1 : 204, 1872 ; Haines 1 : 41,
1921. Fofyga!a chinensis (auct. Pl. non Linn, 1753). “Caightir”

Erect or semiprostrate annual herbs ; stems much-branched, glabrous or

puberulous, spreading from woody rootstock. Leaves 5-25 X 1-6 mm, ovate-
elliptic or ablanceolate, glabrous, ronnded at apax, cuneate at base. Flowers
4-8 mm long, yellow, in lateral racemes; racemes 3-5 cm long, staminal tube
splits half way; bracts persistent. Fruits 1-2 cm in diam., suborbicular with
sparsely hairy marginal wings. Seeds ovoid, black, covered with patent hairs;

strophiole white, 3-lobed.

Diserib. : Catavya, KUIANG : Frequent along ihe sea-shores, sandy river
banks and road-sides.

2. SaromonNia Lour.

Salomonia ciliata (Linn.) DC, Prodr. 1 : 334.1824, Polygaia ciliaia Linn,
Sp. PL. 705. Salomonia oblongifolia DC. Prodr, 1 : 354. 1824 ; Benn. in
Hook, £ Ft. Brit, india 1 ; 207. 1874 ; Haines 1 :44, 1921,

Delicate, erect, annuals, 617 em tall ; stems winged, simple or branched.
Leaves 3-9 X 2—4 mm, sessile, elliptic-oblong, or ovate-lanceolate, acute at
apex, narrowed atbase. Flowers 2-3 mm long, deep purple, in terminai spikes
, stamens usually 4-5. Fruits didymous, laterally compressed, margins
muriculate, seeds orbicular, black, glabrous, without caruncles.

Fi. & Fr. . March-April : June-July.

Distrib. - KONARK, GUPTI ; Frequent in moist sandy places atong the sea-
shores, sometimes in and around the dune slacks.
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CARYOPHYLLACEAE

la. Erect herbs ; sopals not kesled . POLYCARPAEA )
ib, Spreading herbs ; sepals keeled a  POLYCARPON 2

|. POLYCARPAEA Lamark.

Polycarpaea corymbosa (Linn.) Lamk. Tabl. Eacyl, 2 ; 129. 1797 ; Backer
n Acta Botanica Neer. 6 : 51, Fig. 1, 1957, Edgs. & Hook. in Hook. f. Fl.
Brit Indta 1 : 245, 1874 ; Haines | : 47 1921, Ar-kuranrhg_v cgrumhnml inn.

Sp. PI. 205. 1753 “Janhe;am"

Erect annnal her g, 1040 cm tall - gtems much-branched pub:ggggp_t_

ALnaigs AN o L 1-13 y BEWARD FEARfwaE sl Taaaw STy

Leaves opposite or in whorls, 10-20 X 1-2mm, linear, glabrons, acuminate
at apex, sessile; stipules 3-4 mm long. Flowers 57 mm long, silvery brown,

1r| I‘nr—mnﬂu' hrannhad rumee + heaste 17w 11 Tmmm I:r‘\nl'ln'lll! rloeming tha
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stems. Capsules 1-1.2 mm across, elliptic, brown. Seeds 6, reniform,

Yt i Lw ﬂiu-nmill_ Casnd asvnlnam o nnlnh.nu_ktmrnm Iy
L4, AN £°F CHRRUILT P lvililiel , WielfUed ©1 9 Firddibrel
Dmrnb PARADEE KUJANG, CHAND Common along sea-shore

POLYCARPON Linn,

Polycarpon prostratum (Forsk.) Aschers. & Schweinf in Oestrr. Bot,
Zeitschr. 39 ; 128. 1889 ; Turril in Fl. Top. East Africa 4, f, 2, 1956 A/lsine
prostrota Forsk. in F1. Aegypt. Arab. 207, 1775. Polycarpon loeflingias (Wall
ex Wt. & Arn.) Benth. in Benth. & Hook. Gen. Pi. 1: 153, 1862 ; Edge. &
Hook. in Hook. f. Fl. Brit. India 1 : 243, 1874 ; Haines 1 : 48, 1921.

Spreading annual! herbs with profused dichotomous branches. Leaves 1
2X0.2-0.5 cm, verticillate, linear or linear-lanceolate, acute at apex,
narrowed at base ; stipuies scarious. Flowers 2-4 mm across, greenish-white,
in axillary and termina!l branched cymes ; sepals keeled ; bracts scarious.
Capsules 3—4mm across, yellow or green,

Fi. & Fr.. May-June ; September-October,

Distrib. : SATAVYA, PARADEEP : Frequent along the sea-shores, locally
common along the river-banks and waste places.
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PORTULACACEAE

PorTuLACA Linn.

1a. Nades witha ring of stipular hairs
2a.  Leaves ovate-clliptic guadrifide |
b,  Leaves terete pilosa l
1b. Nodes without stipular hairs oleracea }

1. Portulaca quadrifida Linn. Mant. 73, 1767 ; Geesink in Blumea 290.
1969 ; Dyer in Hook. f, Fl1. Brit. India 1 : 247. 1874 ; Haines 1 : 48, 1921.

Crecping herbs ; stems filiform, reddish-brown, rooting at nodes. Leaves
6-8 x 2-3 mm, succulent, elliptic-oblong, or ovate, acute at apex, narrowed
at base. Flowers 1-2 mm across, yellow, solitary, terminal. Capsules 5-8
mm across, ovoid, dehiscing circumscissilly ; seeds many, reniform,
tuberculale.

Distrib, : PARADEEP, KUWJANG : Frequent along the sea-shores, roadsides
and waste places, often cultivated in gardens,

2. Portulaca pilosa Linn. ssp. pilosa Geesink, in Blumea 17 : 295, 1969,
Portulaca tuberosa Roxb. Fl. Ind, ed. Carey 2 : 464. 1832 ; Dyer in Hook, f.
Fl. Brit. India 1 : 247. 1874 ; Haines | : 48, 1921.

Erect, succulent herbs ; stems much-branched from perennial fusiform
tuberous roots ; tubers 10-15 cm long. Leaves 1-1.5 cm leng, linear, fleshy,
terete, Sessile. Flowers 5-8 mm across, yellow, solitary or in 2-4 flowered
clusters , clusters surrounded by an involucre of 3-8 canline leaves. Capsuies
3-8 mm across, ovoid, shining at apex, dehiscing circomscissilly ; seeds
many, otbicular, black.

Fi. & Fr. : June- July ; September-December.

Distrib. . PARADEEP, SATAVYA, HATAMUNDIA : Frequent along the sea-
ghore, sand dunes and sandy river-banks,

3. Portulaca oleracea Linn. Sp, Pl. 445, 1753 ; Geesink, in Blumea |7 :
292. 1969 ; Dyer in Hook. f. Fl. Brit. India 1 : 246, 1874 ; Haines 1 : 48.
§921.

Erect or decumbent herbs ; stems glabrescent, nodal hairs absent. Leaves
3—4 x 1-1.5 cm, spiratly arranged ar opposite, obovate or spathulaie, obtuse
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Or retuse at apex, narrowed at base. Flowers 1-1.5 ¢cm across, yellow, in
terminal clusters, enveloped an involucre of cauline leaves. Capsules 5-8
mm across, ovoid, dehiscing above base ; seeds many, reniform,

Fl. & Fr.: May-June ; J uly-Augustf

Distrib. . KUIANG, PARADEEP : Common in waste places, sea-shores, cpen
gardens, often cultivated as a vegetable.

TAMARICAEAE
TAMARIX Linn.
Ia. Stamens 5
2a. Lenves not sheathing ; flowers bizgsxual trotipr |
2b. Leaves sheathing ; flowers unisexual divica 2
Ib. Stamena LD ericoides 3

1. Tamarix troupii Hole in Ind. For. 45 : 247. 1%919. T gallica auct non
Linn. Dyer in Hook. . Fl. Brit. Indiz 1 : 248. 1874, T_ indica Koen. ¢x Roxb.
in Fl. Ind. Ed. Carey 100, 1832 (exc/. syn.) : Haines 1 : 51. 1921. “ Jagura”™

Strubs or trees 2-4 m tall. Leaves 2-3 mm long, subulate,
semiamplexicaule at base, adpressed to the younger twigs, not sheathing,
Flowers 3-4 mm across, white or pink, bisexual, in lateral and terminal
pendulons racemose panicles. Capsules 4--5 mm across, 3—4 valved, tapering
towards the apex. Seeds 8-10, tufted silky hairy at apex.

Fl. & Fr. . August-September ; October-December.

Distrib. : HOOKITOLA , GHONOGHALIA SATAVYA ; Common along the river-

banks of the Mahanadi and Dhamra estuaries ; usually prevalent within the
zone of fresh and brackish water mixture, frequent along the sez-shore,

2. Tamarix diolca Roxb. Fl. Ind. Ed. Carey 101. 1832 ; Dver in Hook. f.
Fl. Brit. India 1: 240, 1374 ; Haines 1 : 51. 1921,

Dioecious trees 34 m tali. Leaves 2-3 mm long, subuiaie, sheathing at
base, Flowers 3—4 mm across, purple in lateral and terminal racemose
panicles; Male flowers ; stamens 5 ; female flowers ; staminodes 3-4. Capsuies
4-5 mm long, conical, 4-valved. Seeds many, silky hairy at apex.
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Fl. & Fr. . August-September;, November-December,

Distrib. . BAHAKUD, CHAUMAHANI : Rare along the river-beds and moist
sandy areas.

3. Tamarix ericoldes Rottl. in Gesel. Naturf. Fr. Berlin Neueschr, 4
214, 1803 ; Dyer in Hook. f. F1. Brit. India 1 : 249, 1874 ; Haines 1 : 52.
1921, *Pani Jhu”

Shrubs or small trees, 2-3 m tall ; stems smooth, much-branched. Leaves
1-3 mm long, subulate, amplexicanie at base. Flowers 6-8 mm across, deep
purple in lateral racemes 15~18 ¢cm long ; stamens 10, alternatingly long
and short. Capsules 5-6 mm long, conical, 3-valved; seeds 2-3 mm long,
ablong, silky comose at apex.

Fl. & Fr. : October-November ; December-January.

Distrib, : KUIANG, JAGATASINGPUR : Frequent atong the sandy river-beds
of Mahanadi.

CLAUSIACEAE

CALLOPHYLLUM Linn.

Callophyilum inophyllum Linn. Sp, Pt. 513. 1753 ; Maheshwari in Bull,
Bot. Surv. India 2 : 145, 1960; Anders. in Hook. f. FI. Brit. India I : 273.
1874 ; Haines 1 : 56. 1921. “Punang”

Trees 12-15 m tall ; trunk 30-70 cm in girth with milky exudate ; bark
pale grey, widely fissured. Leaves 8-15 X 6-10 cm, broadly ovate or elliptic-
oblong, shining along both surfaces, rounded or emarginate at apex, truncate
at base ; nerves numerous, closely paratled. Flowers 1.2-1.5 cm across, white,
fragrant, polygamous, in axillary racemes. Drupes 3 X 4 ¢cmin diam., globose,
shortly acuminate at axex.

Fl. & Fr. : April-May ; September-October.

Distrib. : KUIANG, PARADEEP, BAHAKUD . Common along the sea-shore

e P JR— sdan .

and river banks, often culiivated for timber. Frulis are used for washing
purpose and seeds for extraction of oils.
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MAILVACEAE
Key o Genera
la. Trees :
2a  Young parta with peltate acales THEsPESIA 1
2b. Young pertx without peltate scales :
1b. Shrube, undershrubs or herba :
3s. Flowers capitate MALACHRA 2
3a Flowers solitary PAVONIA 3
4a. Fruits schizocarp
$a. Ovules solitary SIDA 4
5h, Cvules 2-many ABUTILON §
4b. Fruits capsole Hisiscus 6

la.  Capsutes dehiscent ; sxocarp separated from endocamp

v a fibrous SpoREY Mesocarp w  populnecides 1
1k, Capmuies indehiscent ; exocarp not saparaied from
endocarp, mesocarp not distinguizhable popuinea 2

1. Thespesia populneoides (Roxb.) Kostel, Alig.Med, Pharm. Fosberg
and Sachet in Smith. Con. Bot. 7. 1972, Hibiscus popuineoides Roxb. Fl,
Ind. Ed. Carey 3 : 181. 1832, “Hablf™.

Trees 3.6 m tall, voung twigs covered with bronze-coloured lepidotes:
Leaves 7-10 X 5-8 cm, deltoid to cordate or subcordate with shaliow sinus at
base, acuminate or caudate at apex ; petioles 5-6 cm long ; stipules early

caducous. Flowers 3-5 ¢m acrose, yellow, red in centre, axillary, solitary on
a stout pedicels ; Pedicels 5-7 cm long, recurved in fruits. Capsules 3-4 ¢cm
across, globose, exudes deep yellow latex when young ; mature fruits
dehiecing apically into two distinct layers ; exocarp separates into 5 valves

from endocarp attached to fibrous spongy mesocarp ; seeds 6-8 mm across,

ovoid, angled ; angles covered with rough clavate hairs.

FL & Fr.: Thronghout the year ; separation of exocarp during the month
of May-June.

Distrib. : HOOKITOLA, GOURIMATA ; Frequent along the muddy sea-shores
and outer fringes of the mangroves,
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Roxburgh (/.¢.} reporis this species from Samalkot, Andhta Pradesh.
Masters in Hook. f. FI. Brit. India 1 ; 345. 1874, states that the characters
assigned by Roxburgh to this species are not sufficient. However, he places
this species under T populnea (Linn.) Sol. ex Correa, following the
distribuwtion from tropical shores of Bengal and both peninsulae, Haines 1 :
70. 1921, did not report this species from the Mahanadi delta since he was

unnhlp 1o Unﬂﬁr fha rhufnriﬁfe htr 'ﬂ'n\-'hnrnh 'T'I'u- Fﬂ-enni rollactian af +h

Fwdwilll il wwliWil Wi l.l.’rh"
plant represents a new record for Onssa

2. Thespesia populnea (Linn.) Sol. ex Correa in Ann. Mus. Nat, Paris Y
1290, 1807 ; Mast. in Hook. £ Fl.-Brit. India 1 : 345. 1874 : Haines 1 : 70.
1921. Hibiscus popuineus Linn. Sp. PL. 697. 1753,

Trees,” 6-9 m tall with yeilow latex ; young twigs covered with brown
lepidotes. Leaves 6-15 X 4-13 cm, deltoid, orbicular or cordate, acuminate
or cuspidate at apex, sinous narrow at base ; petioles 6-8 cm long. Flowers
4-6 ¢m across, yellow, solitary, axillary ; pedicels 3-15 em long. Capsules
4-5 cm acress, globose, indehiscent. Seeds 1-1.3 cm across, ovoid, angled.
with long silky hairs along the angles. '

FI. & Fr - Throughout the year. May-September.

Distrib. . FaLse Point, Parapsse | Common along the sea-shore, river-
banks and outer fringes of mangroves, often pianted along the road side for
vellow flowers

2. MaLacHra Linn.

Malachra capitata (Linn.) Syst. Nat. ed. 12, 2 : 458, 1767 ; Horss. in
Blumes 14 : 146. 1966 ; Mast in Hook f. Fl. Brit, India 1 : 329. 1874 ;
Haines 1 : 64. 1925, Sida capitata Linn, Sp, P1. 685, 1743,

Undershrobs or herbs 50-100 ¢ tall, stellately hairs. Leaves 1.5-10 X 1-
9 ¢m, ovate or subordicular, crenate or dentate, obtuse at apex, cordate at
base. Flowers 1-1.6 cm across, yellow, 2-4 together in involucrate heads.
Fruits schizocarps ; mericarps 5, indehiscent rounded at apex ; seeds trian-
guler, pointed.

Distrib. . Kusane, Gort : Occasional along the river-banks and back
shores, locaity common along road-sides and near waste places.

Notes : Haines (/.c.) remarks that since it is widespread in india, it will
probahly be found in Bihar and Orissa.
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3, Pavonia Cav.

Pavonia procumbens (W. & A.) Walp. Rep. Bot. Syst. 1: 301. 1842 ; Borss.
in Blumea 14 : 135. 1966, Pavonia glechomifolia (A. Rich.) Garckee ex
Sehweinfur, Beitr. Fl. Abyss. 1: 54. 1847 ; Mast. in Hook. f. Fi. Brit. India 1 :
33¢. 1875,

Glandular, pubescent herbs or undershrubs. Leaves 4-8 X 3-7 cm ovate
of suborbicular, 2-3 lobed with wedge-shaped margins, acute at apex, cordate
at base, Flowers 1-2 ¢m across, white or yellow, solitary, axillary ; bracteoles
many, exceeding calyx lobes. Ripe carpels ovoid or rounded, winged,

SwpralaLiie LAFIN Ak,

Fl. & Fr. . Throughout the year.

Distrib. - Kurana & Gueri : Frequent along the sea-shore and river-banks,
locally common along roadsides.

Notes : Haines in Bot, Bihar and Orissa and Mooney in Suppl. (1921 &
1950} did not record this species ; hence it is a new record for Orissa,

4, S1pa Linn.
Ley ro species
In.  Carpels 5, iF awned not exceeding calyx lobes caordata 1
Ib. Carpels 10, awns always sxceading calyx lobes cordifolia 21

1.Sida cordata (Burm. f.) Borss. in Biumea 14 ; 182, 1966. Melochia
cordata Burm. . FL. Ind. 143, 1768, Sida veronicifolia Lamk, Encyl. 1: 5.
1783 ; Haines 1 : 61. 1921. Sida humilis Cav, Diss. 5: 277. 1. 134, 1. 2,
1788 ; Mast in Hook, f. Fl. Brit. India 1 : 322, 1874,

Erect or trailing herbs with woody rootstock ; stems much-branched,
coverad with minute scattered hairs. Leaves 1-4.X'1-3.5 cm broadly ovate,
sub-orbicular or deltoid, crenate or serrate, obtuse or acute at apex, cordate
atl base. Flowers 3-4 mm across, yellow, solitary ; pedicels 3-4 cm long,
articulated. Fruits of 5§ mericarps, tetrahedral ; awns absent, if present short,
glabrous.

Distrib. . Parapeep, CranpeaLl ; Frequent along sea-shore, river-banks
and roadsides.
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2. Sida cordifelia Linn. Sp. Pl. 684, 1753 ; Borss. In Blumes 14 ; 183,
1966 ; Mast. in Hook, f, Fl. Brit. India 1 : 324, 1874 ; Haines 1 : 61, 1921.

. ..-—t.- [RURREY T Syayngungny g | -—-- o . 1
ALLD ll.l.l.l-!.-l.l"l..l'l:nl.ll-l.l.!il.l LV XN} [ [LY)-] 5 lﬂ“\'ﬁn i~

1 Wil LAl
6 xt} 5-1 5 cm, uvat crenatc, obtuse or acute at apex, truncaie at base
peticles 1-3 cm long. Flowers 1-2 ¢m across, yellow, axiitlary, corymbose or -
solitary. Carpels 10 ; awns 1wo, exceeding calyx lobes, retrosely hispid.

-

Fi. & Fr. . March-May ; July-August.

Distrib. - Banaxup, Kuiane : Common along the tiver-banks, sandy sea-
shore and road-sides.

5. AputiLon Gaert.

1. Abutilon indicum (Linn.) Sweet, Hort. Bit. 1 : 54. 1826 . Borss. in
Blumea 14 ; 171. 1966 ; Mast. in Hook. f. Fl. Brit. India 1 : 326, 1874 ;
Haines 1 : 64. 1921, Sida indica Linn. Sp. P1. 2 : 26. 1756.

Erect, annual or perennial herbs or undershrubs ; stems velutinous, Leaves
2-7 X 2-5 cm ovate or suborbicular, crenate or dentate, acute at apex, cordate
at base. Flowers 2-3 cm across, yellow, solitary, axillary, Fruits 15-18 mm
across, globose, separating into 20-25 mericarps.

Fl. & Fr. ; March-June ; August-September.

Distrib. ;. FaLse Pownt, BErtarkanika ; Rare along the sea-shore, locally
common along road-sides and waste places.

6, Hmmiscus Medic,

Hibiscus tiliaceus Linn. Sp. Pl. 694, 1733 ; Borss in Blumea 14 ; 30,
1966 ; Mast, in Hook, f F1. Brit, India 1 ; 343, m':nt ; Haines 1 : 69, 1021,

= = Arowr Mast 1o s & - E L

“Habaii "

Trees 3-6 m tall or lianas , stems much-branched, giabrous, closed to
ground level. Leaves 5-16 x 4-18 cm, orbicular, crenulate, stellate beneath,
acute or acuminate at apex, cordate at base ; stipules 2-3 cm long, subulate.
Flowers 7-10 cm across, campanulate, bright yellow with crimson eve in the
centre, turning bright purple when old, solitary or rarely two, in terminal
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peduncles ; bracteoles 3-6, lanceolate. Capsules 3-5 cm across, ovoid, closely
tomentose, splitting inlo 5 mericarps, Seeds black with pale dots.

Fl. & Fr. : February-April : Augusi-September.

Distrib. : FaLse Point, HookiToLa : Common é]ong the islands near the
estuaries, banks of crecks and channels and occasional in the back mangroves.

13. STERCULIACEAE

Key to Genera

1a. Troes :
2a. Flowers enisexial Herrrama |
2b. Flowers bisexusl :
3a. Capsnles glabrous GuazuMa 2
3b. Capsules rusty tomentose we PTEROSPERMUM 3
1a, Herbs or undershrube ;
4a. Qvary 1-loculed WaLvssRIA 4
_dh I'\-Muu i !w_ﬂeﬂ . ugluﬂm!i L3
1. HemTmRA Alton
Kay ta Species
la.  Fruits 3-4 ¢m across with a transverse, circular ridge Jformes 1
Ib. Fruits 8-12 ¢m acroza with a longitudinal ridge literalis 2

1. Heritiera fomes Buch.-Ham. in Symes Ava Emb. t. 28, 1800 : Lamk.
Poir. Encycel. Suppl. 5 ; 30, 1817 ; Kosterman in Reinward.4 ; 400, 1959 ;
Mast: in Hook. f, F1. Brit. India 1 : 363, 1874, H. minor Roxb. FL. Ind. ed.
Carey 3 : 142 1832 ; Haines § : 81. 1921. (won Lam). “Sundari "

Trees 6- 30 m tall 30- 81} cm in gu'th stems w:th well~devcloped

the trees ; motsuckcrs 15-3[] X 4.8 cm, stmng,- erect, peg-hk: barks reddish-
brown ; wood dark-red ; young branches golden brown, covered with non-
ﬂmbriate scales. Leaves 5-14 3 3-6 cm, elliptic or elliptic-lanccolate, upper
surface glabroys, lower surface covered with golden fimbriate scales, tapering
at both ends. Flowers unisexual, campanulate, golden yellow with reddish
tinge inside, densely pubescent, in axillary panicles ; peduncles 3«6 cm long |
pedicels 6-9 mm long, articulate ; male flowers 1-3 mm across, mostly in
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the lower ramifications ; androgynophore 1 mm long, glabrous ; anther thecae
8, in a regular ring, topped by minute, sterile ovaries ; female flowers 2.5
mim across in the upper ramifications ; ovary 1-2 mm in diam. ; sessile,
glabrous, with sterile thecae arranged in two groups at the base ; styles short,
glabrous ; stigma recurved. Fruits 3-4 cm in diam., 4-carpelled, subglobose,
dorsally flat, ventrally with distinct transverse circular ridges.

Fl. & Fr. : April-May ; June-July.

Distrib. : FaLse Point, Buitarkanka, Kansarpian : Common throughout
the reserve tidal forests along the raised banks of creeks and channels around
the mangrove swamps. They are well-developed both in height and girth
along the inner fringes of the swamps where the soils are usually a mixture
of clay-loam or clay. Under this condition they are never found growing just

naar tho achiariac nr aloano tha can-charsc bt noually fannd sy fram tha
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river-mouth in association with Cynometra mimosoides, Amoora cucullata
and /ntsia bijuga.

2. Heritiera littoralis Ait. in Hort. Kew. ed. 1,3 : 546 1789 : Kosterman
l-l"' Dn'nnrnrd_ 4 « AR 1059 1o l- ¥4y Iﬂ".'._lr
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“Bara Sundari”

Trees, 12-20 m tall, 30-90 ¢m in girth ; buttresses wavy, upto 30 cm in

diam., bark pale-brown ; sap wood white merging into reddish-brown heart
wood. Leaves 7-24 x 10-22 cm coriaceous, broadly elliptic or ovate-elliptic,
obliquely cordate at base, acute or obscurcly acuminate at apex, upper surface
smooth, glossy, lower surface covered with silvery fimbriate scales. Flowers
3-6 mm across, golden yellow, tinged red within, densely stellate-pubescent,
in axillary panicles ; male flowers : 3-4 mm across : androgynophores white,
headed by 8-10 anther thecae in a regular female flowers | 4-5 mm with
sterile anthers in many groups arranged at the base of ovary ; style short ;

& iyt E--Il'n B 1M nev narms P | SR | + henswn survacdsr -’naiﬂl.l
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side flat with a prominent midrib which bends towards apex into a dorsal
rudder-like crest or wing ; seeds 2-3 cm broad, ellipsoid, divided into two
cotyledons by a ventral line ; piumuie deep-red.
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Distrib. - Brrrarkanika : Frequent, in sandy elevated regions within the
reserve tidal forests and elevated banks of creeks and channels around the

mangrove swamps, usually in association with Hibiscus tiliaceus, Xylocarpus
granatum and Malinkara hexandra.
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Nates : Fruits permit on the trees for more than 6 months, till the
beginning of the monsoon, Master (/.c.) described this taxon from the coast
of Bengal, Eastern and Western peninsula and Sri Lanka, Gamble {Fl. Pres.
Madr. 1. 74, 1915) from west coast to Cochin, perhaps also along Fast coast
in the southern district ; Prain (Bengal Plan 1 : 188, 1830) states “No one
has ever been able to find it in Sunderbans, thought it has over and over
again been specially hunted for”, Kosterman (i.¢.) states the distribution of
South East Indian—peninsitla. Hence it is evident that the plant has been
recorded from the East coast without mentioning any specific locality and as
suych the present finding from the Orissa coast near Bhitarkanika tidal forest
is an interesting record.

2. Guazama Adans.

Guazama uilmifolia Lamk. Encycl. Meth. Bot. 3 : 52. 1789, Guazama
tomentosa H. B. K. Nov. Gen. Sp. P1. 5: 320, 1823 ; Mast. in Hook. f. F1,
Brit. India 1 : 375. 1874 ; Haines 1 : 86, 1921. “Bastar”™.

Trees, 4-16 m tall, young twigs tomentose. Leaves 6-15 X 3-5 cm, ovate-
oblong or oblong-lanceolate, inequilateral, upper surface scabridulous, lower
pubescent, crenate-serrate, acuminate at apex, oblique at base. Flowers 2-3
mm across, yellow, steliate-pubescent, in axillary or terminal panicles.
Capsules 1-2 ¢m across, glabrous, woody, indehiscent, coarsely tuberculate.

Fl & Fr. ; April-July ; August-December,
Distrib, : Jasatsinerur ; Occasional in scrubs and along roadside.
3. PTEROSPERMUM Schreb. (nom. cons.)

Pterospermum xylocarpum (Gaertn.) Sant. and Wagh in Bull. Bot. Sury.
India 5 : 108, 1963. Velaga xviocarpa Gaerin. Fruct. 2 ; 245, t.133, 1791,
Pterosperm heyneanum Well. ex Wt. & Am. Prodr. 69. 1834 ; Mast. in Hook.

f. Fl. Brit. India 1 : 369, 1874 ; Haines 1 : 83, 1921. “Giringa”

Trees, 6=-12 m tall ; twigs rusty-tomentose. Leaves 620 X 4-12 cm, ovate-
oblong or clliptic-oblong, variously lobed, stellate-pubescent, acuminate at
apex, subcordate at base. Flowers 6-8 cm across, white fragrant in terminal
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panicles, solitary or few-flowered cymes. Capsules 5-6 cm across, oblong,
woody, brown rusty-tomentose, loculicidally 5-valved ; seeds many, glabrous,
bearing a long wing along one side of apex.

Fl & Fr : October-December ; April-May.

Distrib. : Banakup : Frequent in riverine scrubs, secondary forests and
roadsides.

4., Warteeria Linn,

Waltheria americana Linn, Sp. PI. 673. 1753 ; Back. and Bakh. in Fl.
Java 1 :406. 1963. W indica Linn. Sp. Pl. 673, 1753 : Mast. in Hook_ f. FL

Brit India.! :374. 1874 ; Haines 1 : 86. 1921, “Biringa”

Erect, stellate-pubescent herbs or undershrubs. Leaves 3-5 X 2-2.5 cm,
broadly ovate-cblong, sofi-pubescent along. both sides ; serrate, obtuse or
rounded at apex, shallowly cordate at base. Flowers 4-5 cm across, purple,
sessile, in axillary or terminal clusters, subtended by many pilose bracts.
Capsules 2-3 cm in diam. ovoid, 2-valved ; seeds mostly one.

Fl. & Fr. . April-May ; June-July.

ri. : Kuiana | A polymorphous weed, fiequent o sand-dunes, river-

Distr
banks and dams. L.ocally common.
5. Mzrochia Linn.
ifolia Li

8 :203. 1949 ; Mast. in Hook. {. F
1921. “Th:eka "

n Sn
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1. Bri

ﬂlﬁ,j 17483 : Johneton, in Sargentia
ndia i : 3?4 1874 ; Haines :

in Sargent
l:
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Herbs, 0.5-1 m tall ; young twigs covered with stellate hairs, Leaves 2-
3 x0.5-1 cm ovate, membranous, serrate, acute at apex, cuneate at base ;
stiputes linear, filiform. Flowers 4-5 mm across, putple, in terminal, head-
like clusters, involucred by 4 stipules. Capsules 3-4 mm across, giobose,
septicidally dehiscent into § cocci.

FlL & Fr. . June-July ; August-September,

Distrib. : Paraneer, Kurana : Frequent in moist places, river-banks, and
sandy sea-shores.
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14. TILIACEAE

ia. Small trees or shrubs
2a. Bepuls connate befow : staminodes preasnt Browniowa |
2a. Repals free ; staminodes ahsent Grewia 2

la, Herbe or undsrshrube :
3a. Capsules echinate TRIVMFETTA 3
3a.Capsules not echinate CoResoroUE 4

1. BrownLowla Roxb.

Brownlowia tersa (Linn. ) Kosterm.in Reinward. 4 : 536, 1959, Glabraria
fersa Linn, Mant. 2 : 276. 1771, Brownlowia lanceclata Benth. in Jour,
Linn, Soc. Bot. 5, Suppl. 57. 1861 ; Mast. in Hook. f. F1. Brit. India 1 ; 381,
1874 : Haines 1 : 84. 1921. “Pani sundari or Nata sundari”

18 X 3~ 5 cm. lancealate giabrous closcly lepedate beneath acummate at
apex, rounded at base. Flowers 3-4 mm across, flesh-coloured in axillary or
terminal cymes ; peduncles 5-7 cm long ; sepals 4 or 5 connate below ;
petals free, isomerous to sepals. Fruits 1-1.5 cm across, pyriform, or ubllquely
ovoid, woody, brown with distinct line of two valved carpels ; seed 1, obovoid,

glossy.

Fl & Fr : May-June ; September-December.

Distrib. : FaLse Pomnt, BHitarkanika ;| Common along the inter tidal
regions of several creeks and channels in mangrove forests, It usuaily occupies
the first stratum of mangrove forests in groups where more than half the
length of plants remain under salt water during high tides ; roots are found
to interlock with each other for a synchronising mechanism against tidai
forces,

2. Grewia Linn.

Grewia rhamnifolia Heyne ox Roth. Nov. Pl Sp. 244, 1821 ;
Narayanswami and Rao in Indian Bot. Soc. 29 : 187, 1950 ; Haines I :92.
1921. G. r.renrahs {non Linn.} Mast, p. p. in Hook f Fl. Bnt India 1 : 384,
i874, "Ghurgur”
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Straggling shrubs or lianas; stems covered with stellate hairs.
Leaves 6-12x3-6 cm, ovate, lanceclate or oblong, serrulate, acuminate
at apex, rounded at base, 3-nerved ; nerves with adpressed stellate bairs.

Flowers 1-1.3 cm }uus, Jﬁﬂﬁw or wj.u.l.l:.-', Eﬁ‘ﬁngcu in ﬂllllﬂl’j’, exira-

axillary, or leaf-opposed cymes collected into panicles. Fruits 1.3-1.5cm
across, 4-lobed pyrenes ; pyrenes matted with polden yellow tomentum
and septate between seeds ; seeds 4, with elevated ridges.

Fl. & Fr.: May-July ; September-December.

Distrib. : BAHARUD, DALATNAGAR : Frequent in scrubs along sandy
river banks in association with Roripa minor, Hugonia mystax and
Carissa spinarum,

3. TrIUMFETTA Linn

Trinmfetta rhomboidea Jacq. Enum. PL. Craib. 22, 1760 ; Sant. in Bull.
Bot. Surv. India 3 ; 21, 1962 ; Mast. in Hook. f. Fl. Brit, India 1 : 395,
1874 ; Haines 1 : 89, 1921, “Chik1a".
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2.10¢0.5-9 c¢cm ovate-lanceolate, rhomboid or cerdate covered with
simple or stellate hairs along both surfaces, serrate or irregularly lobed,
Flowers 4-6 mm across, dull red or yellow, in terminal or axiliary
fasciculate cymes. Capsules subglobose, deénsely covered with hooked
bristles.

Fi. & Fr.: October-November ; January-February.

Distrib. : Kusang : Frequent along the river-banks and sea-shores,
locally common on moist places,

4, CorRcHoORuUS Linn

Corchorus aestuans Linn. Syst. Nat. ed. 10, 1079. 1759 ; Sant. in Rec.
Bot. Surv. India ed. 3. 16 (1) : 27. 1967. C. gcutangulus Lamk, Encycl. 21
104, 1786 ; Mast. in Hook. f, Fl. Brit, India 1: 398, 1874 ; Haines]:
90. 1921.

Erect annual herbs or undershrubs, 1-1.5 mtall. Leaves 2-7x1i

-4 cm, ovate-lanceolate or elliptic-oblong, scrrate, glabrous or pubescent,
acute at apex, rounded at base ; petiolex 1-15 cm long, hispid; stipules

e L e T T e T ——— - == =as= &% Sgh

0.3-0.5 c¢m, Ilincar-acuminate. Flowers 2.4 mm across, yelluw. in
subaxillary cymes. Capsules 2.5-3 ¢m long, 6-angled ; slternate angles,
winged ; horns 3, bifid at apex.
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Fl. & Fr.: June-July ; September-October.

Distrib. . KUIANG, FaLsk Point: Frequent along the river-banks and
moist places, locally common on pastures and cultivated ]ands.

LINACEAE

HugoniA Linn.

Hugonia mystax Linn, Sp. PL. 675. 1753 ; Hook. in Hook. f. Fl. Brit.
India 1: 413. 1874 ; Haines [ : 151, 1921, “Chulijinka”.

Scandent sheubs : branches yellowish, tomentose, with alternate
horizontal branchlets. Leaves 3-6x1.5-3 cm, alternate or crowded
at apex of the horizontal branchlsts, mostly elliptic or pandurate, entire,
glabrous, subacute at apex, tapering at base ; stipules 0.4-0.6 ¢m long,
subutate, tomentose. Flowers 1.1.5 cm across, vellow, in terminal
or upper axils of branchlets ; peduncles 2-4 cm long, lower peduncles
of each branchlet modified into a spiral hook. Drupes 1-1.2cm in
diam., globose, yellow or oramge-red with scaoty pulp and persistent
calyx,

Fl. & Fr.: August-September ; November-December.

Distrib, : BaAHAKUD, HARISHPUR : Common in riverine scrubs and
coastal thickets, in association with Rowria minor and Clausena

heptaphylia.

ZYGOPHYLLACEAE
TriBULUS Linn,

Tribulos terrestris Lina. Sp. Pl 387, 1753 ; Hook. in Hook. f, FL
Brit. India I : 423, 1874 ; Haines 1 : 159. 1921, “Gokhur"".

Prostrate annual herbs ; stems much-branched, pubescent. Leaves
2-4 cm long, opposite, anisophyllous, peripinnate; leaflets 3-6 pairs,
each 4-10x2-9 mm, sessile, ovate or elliptic-oblong, entire, silvery-
pubescent below, obtuse at apex, oblique at base. Flowers 1 cm
across, yellow, solitary, axillary, Fruits 1-1.5cm in diam,, globose,
at maturity dividing into 5 mericarps without the central axis; mericarps
triangular, tuberculate, dorsally crested, bearing two dorsal and two
basa] spines.
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FI. & Fr.: Mostly throughout the season,

Distrib. : PaARaDEEP, FALSE POINT : Frequent in scrubs, roadsides and
sandy wplands; rare, along the sea-shores amidst Spinifex Hitoreus and

others.

OXALIDACEAE

Key to Genera

1a, Leaves palmately trifoliclate Oxarss 1

1e. Teaves pinnate BropHvyTUM 2

1. OxALis

Oxalis corniculata Linn. Sp. Pl. 435, 1753 ; Eiten in Taxon 4 : 99-105.
1955 ; Ingram in Baileya 6: 28, f. 7A, 1958 ; 'Hook. in Hook.f, FI.
Brit. India 1 : 436, 1874 ; Haines 1 : 162. 1921, “Amboti’*.

Creeping, perennial herbs with slender branches; rcooting at nodes,
Leaves palmately trifoliojate ; petioles 0.6-6 cm long, slender ; leaflets
subsessile, obcordate, cuncate at base. Flowers yellow, one to many,
in axiliary umbellate clusters. Capsules 6-15 mm long, linear, shortly

beaked, tomentose,

Fl. & Fr.: During the rainy season.

Distrib. : PARADEEP : Frequent along the edges of sandy ditches
near the sea-shore ; usually gregarious in moijst places and cultivated land.

2. Biornyrum DC,

Biophytum sensitivam {Linn.) DC. Prodr. 1 ; 690, 1824 ; Stecnis in Bull,
Bot. Gard. Buitenz. 3, 18 : 452, 1950 ; Hook. in Hook. f. F). Brit. India 1:
436, 1874 ; Haines 1 : 161. 1921. Oxalis sensitiva Linn. Sp. PI, 434, 1753.

Erect annual herbs crowned with a rosefte of paripinnate {eaves ; stems
3-16 cm long, sensitive ; rachella slender, ending in minute projections ;
leaflets 8-14 pairs, decreasing in size basipetally, eash 0.5-1x0.3-0.6 cm,
oblong to obliquely obovate, apiculate at apex, obliquely rounded at
base. Flowers yellow, in pedunculate umbels ; peduncles 3-15 c¢m long,

slightly pubescent. Capsules 4-6 mm long splitting into 5 spreading
valves ; seeds ellipsoid with prominent transverse ridges.
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Fl. & Fr.: May-June; October-November.

Distrib. ¢ ALIPINGAL Common along sandy river-banks, in open

RUTACEAE

Key to Genera

1a. Plants armed with spines or prickles :
2a, Plants with axillsry apines ; leaves simple MEROPE 1
2b_  Plants with prickles : leaves trifoliolate ToDDALIA 2

la, Plants uparmed :
3a, Leaficts not more than 7 e OLYCOSMIS 3
3b. Leaflets more than 7, usually 11 e CLAUSENA 4

1. Merore Roem.

Merope angulata (Willd.}) Swingle in Journ. Washington Acad.
Sci. 5:423. 1915; Back. & Bakh, in FL Java 2 :106. 1965, Citrus
angulata Willd. Sp. PL 3 : 1426, 1826. Paramignye angulata (Wilid))
Kurz in Jour. Asiat. Soc. Beng. 44 (2) : 135. 1875 ; Mooney in Suppl.
Bot. Bihar and Orissa 249, 1950. “Bon-limbu"’.
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spines 2-5 cm long, straight, prominent in young branches. Leaves 3- 14><
1.5-3.5 cm simple, obiong or elliptic-oblong ; entire, thick, coriaceous,
obtuse or acute at apex, obtuse at base : petioles 0.5-0.7 em long, slightly
winged. Flowers 1-1,3 cm across, white, fragrant, axillary, solitary or in
pairs or in few-flowered clusters ; pedicels 1-15 cm loag ; calyx S-lobed,
each 3-4%2-3 mm, cupulate, toothed ; petals 5, ovate, obtuse, imbricate,
6-8 % 2-3 mm, stamens 10, free ; anthers apiculate, longer than filaments ;
ovary glabrous, stipitate; style cylindric; stigma capitate. Fruits
3-4% 1.5-2 ¢m, ovoid, triquetrous, beaked, coriaceous berry, filled with
mucilaginous fluid. Seeds 4, one in each locule, 1.5-2 em long, ovoid-
oblong, compressed with a narrow beak at apex, attached to the apiculus
of fruit.

Fl. & Fr.: September-October ; November-December.

Distrib. : JamBU, FaLse Point ¢ Common in estuarine islands along the

intertidal as well as supratidal regions of several creeks and channels, in
avwociation with Ceriops decandra and Aecinlites rotundifolia
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Notes : Dry berries are said to be very effective for bronchial asthma
and children’s whooping cough.

2. Tovbpavia Juss.

Toddalia asiatica (Linn.) Lamk. 111: 2, 1792, Paullinia asiatica Linn.
Sp. Pl. 524, 1753, Toddalia aculeata Pers. Syn, PL. 1 : 249, 1806 : Hook.
in Hook. f. Fl. Brit. Indiz 1: 497. 1874; Haines 1: 116, 1921.
“Tundapara™.

Erect, bushy or rambling shrubs; branches puberulons, armed with
prickles. Leaves trifoliolate ; leaflets subsessile, each 3-7x1-1.5 cm,
lanceolate, crenulate, upper surface coriaceous, lower sutface siightly
puberulous with prickles along midrib, subacute at apex, obtuse at base.
Flowers white, unisexumal; male flowers: 2-3 mm across, in axillary
cymes or panicles ; female flowers; 3-5 mm across, in axillary simple
racemes. Fruits 5-7 mm across, subglobose, 3-5-loculed, orange-red
when ripe : seeds 1 in each locule, angled, reniform ; testa coriaceous.

Fi. & Fr.: August-October ; November-December,

Distrib. : BAHAKUD, BHITARKANIKA ©  Frequent in riverine scrubs and
coastal thickets.

3. CrausenmA Burm. f,

Clausena heptaphylia Wt. & Arn, Prodr. 95, 1834 ; Tanaka in Jour.
Indian Bot. Soc. 16 : 230, 1937 ; Hook. in Hook. f. Fl. Brit, India 1 :
504, 1874 ; Mooney in Suppl. Bot. Bihar & Orissa, 38, 1950.

Strongly aromatic, glabrous shrubs or small trees. Leaves impari-
pinnate, 8-11 foliolate ; leaflets 6-8 X 2-4 cm, elliptic or ovate-lanceolate,
coriaceous, entire, shining, acute at apex, obliquely obtuse at base.
Flowers 3-4 mm across, whitish, in short-branched, axillary or terminal
thyrses. Fruits 0.5-0.7 ¢m in diam,, globose berry, orange-red when ripe.

Fl, & Fr.: September-October ; November-December.

Distrib. : BAHARUD, BHITARKANIKA ; Common in riverine scrubs,
sand-bars within the tidal forests, in association with Rourig minor,
Hugonia mystax and Carissa spinarum.

4. Grycosmis Correa

Glycosmis pentaphylla (Retz.) DC. Prodr, 1 : 538. 1824, quoad basio ;
Tanaka in Jour, Indian Bot. Soc. 16 229, 1937 ; Mitra & Subramanyam
in Jour. Arn. Arb. 50: 155. 1969 ; Hook. in Hook. f. Fl. Brit. India 1 :

500. 1875; Haines 1: 169. 1921, Limonia pentaphylig Retz. Obs. Bot. 5 :
24, 1789,
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Undershrubs or shrubs upto 3 m tall, Leaves pinnate, 3-5, or 7
foliclate ; leaflets 4-13x1-4 cm, eliptic or ovate-lanceolate, entire or
slightly serrate, glabrous, acute or acuminate at apex, tapering towards
base. Flowers 2-3 mm across, brownish-white, in axillary panicles.

Berries 0.5 cm in diam., globose, juicy, apiculate. *Homonicho'.
Fl & Fr.: May-July ; August-September,

Distrib. : Bapaxubp: Common along the roadsides, river-banks
frequent on sand bars within the tidal swamps.

OCHNACEAE
OceNA Linn.

Ochna obiusata DC. Ann. Mus. Paris 17 4111, PL. 11, 1811 ; Kanis
iz Blumea 16 (1) : 29. 1968. Discladium obtusatum (DC.) v. Tiegh. in
Morot, Jour. Bot. 16: 125, 1902, Ochna squarrosa (auct non Linn.)
Rottb. Dansk. Vidensk, Selsk, Skrift. N.S.2: 545, t. 6. 1783 ; Benn. in

“Bara-Charapa”.

Trees or shrubs 2-3 m tall ; branches glabrous, with annular scars ;
stipules simple, caducous. Leaves alternate, distichous, 4-14%2-8 cm,
elliptic or ovate-lanceolate, subcoriaceous, denticulate, acute at apex,
attenpate at base. Flowers 1-4 cm across, yellow, with red torus, in
shortly-branched, axillary or terminal thyrses ; peduncles I-1.5 cm long,
with annular scars; pedicels 2-4 cm long, slender; sepals 3-5; petals
8-10 ; stamens many. Fruits 3-5, attached to an elongated torus.

Fl. & Fr.: June-July ; Qctober-December.

Distrib, . HeraMuNDia ¢ Frequent along the river-banks and sand
bars situated in between the tidal swamps.

MELIACEAE

Key to CGenera

Fruits capsules :
2a, Secds with fleshy aril AaLala 1
2b. Seeds withouot aril rn  XYLOCARPUS 2

Ib. Fruits drupes :
3a. Drupes l-celled CipaDEssa 3

p—
13
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3b. Dropes S-celled v» AZADIRACHTA 4




FLORA OF THE MAHANADI DELTA 111

[ el
-
()
t'-
-
(3
II-I
A
|
-
4
=]
3

Aglaia cucullata {Roxb.) Pellegrin in Lecomte, Fl. Gen. Indochine 1:
771. 1911 ; Penmington & Styles in Blumea 22 (3) : 481, 1973, Amoora
cucnilata Roxb. Pl. Coromandel, 3 : 54, t. 258. 1819 ; Hiern in Hook, f.
Fl. Brit. India I : 560, 1875 ; Harms in Bogl. & Prantl, Pfam. ed, 2, 19b.

1: 128, 1940. “Angara” (Fig. 3).

Dioecious trees or treelets, 3-8 m tall with numerous blind rootsuckers
beneath ; stems few-branched ; barks soft, lenticellate. Leaves 34-40 cm
long, imparipinnate, glabrous; I[eaflets 7-11, e¢ach 9-18 X 4.6 cm,
elliptic-oblong or oblong-lanecolate, glabrous, inequalateral, obtuse at
apex, terminal leaffets mostly forming a distinct cup at base. Flowers
unisexual, 3-4 mm across, yellow, in axillary panicles ; male inflorescence :
20-30 cm long, many-flowered ; female inflorescence : 8-20 cm long, few-

flowered ; calyx 3-lobed, each I-2 mm, Jepidote, minutely ciliate, petals
3, broadly elliptic, concave ; staminal tube 2-3 mm long, petaliferous,
obovoid, campanulate ; anthers 6, attached at top of each filament ;
connective hood-like. Fruits trilocular capsules 8-12 cm across, globose,

depressed, yellow when ripe; seeds 3, completely covered by a fleshy,
orange arils.

Fl. & Fr.: Male fiowers throughout the season, female flowers dering
April-July ; fruits during August-November.

Distrib. . BHITARKANIKA : Common in tidal forests along intertidal
regions usually in association with Heritlera fomes, Cynomeira mimosoides
and Xylocerpus moluccensis.

Notes : Haines in Bot. Bibar & Orissa (1921) and Mooney in Suppl.
Bot. Bihar & Orissa (1950} did not record this plant from Orissa ;
hence, it is a new record for Orissa. The formation of basal
cup in the terminal leaflets and presence of strong rootsuckers
help in the identification of this taxon in sterile condition.

The generic status of Amoora has been discarded here because

of the tecent generic monograph of the Meliaceas by Pennington
and Styles ({.c.).
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Fig. 3. Aglaia cucullara {Roxb,) Pellegrin,

2. XyrLocarrus Koen.

Key to species
( Based on vegetative characters )

1a. Buitresses present : rootsuckers absent ; bark yellowish
-white with papery flakes ; leaflets obovate ; fruits
20 .35 cm across . grangium 1
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[

uttresscs absent ; rootsuekers present ; bark dark-
red with thick flakes ; leaflets not obovate ; fruits less
than 20 cm across :

m
&
&

2a. Leaflets elliptic.oblong ; fruits & - 15 cm acrosy mekongensis 2
2b, Leaflets ovate ; frujts 5— 7 ¢m across moluccensis 3

Key to species
( Based on floral characters )

1a. Anthers exceeding the obscure staminal tecth moluccensis
1a. Anthers not exceeding the prominent staminal teeth :
2a. Staminal tecth 1.5~ 2 mm long ; stigma discaid mekongensis
2b. Staminal teeth 0.5-1 mm long ; stigma cupular granaium

1, Xrylocarpus granatum Koen. Naturforscher 20 : 2, 1784 : Harms in
Engl. & Prant. Pfam. ed. 2, 19b] 81, 1940 ; Parkingon in Indian For. 60 :

£ - BLRElds LS. L, 2 VA

138, 1934 ; Mooney in Suppl. Bot. Bihar & Orissa 249. 1950. Carapa
obovata Blume Bijdr. 179, 1825 ; Haines 1 : 187, 1921, “ Susumaro”.

Trees, 10-15 m iall, 60-80 cm in girth ; stems butiressed ; bark smooth,
yellowish-white with papery flakes. Leaves naijugate or bijugate, lower
pairs subopposite ; leaflets 6-10x3-5 cm, obovate, entire, corizceous,
rounded at apex, tapering at base. Flowers 5-7 mm across, white, red
glandular within, on short sparinply-branched, axiliary thyrses; calyx
4-lobed ; petals 4, free ; staminal teeth 0.5-1 mm long, exceeding anther
lobes ; ovary 4-locular; style short; stigmas cupular. Fruits 3040 cm
across, spherical, pendunious, septifragal capsules, splitting tardiiy into 4
velves ; seeds more than 15 ; each 4-7 X 3-4 cm pyramidal or triangular ;
testa corky.

Fl. & Fr.: Throughout the season, fruits split during July-August,

Distrib, : FALse PoInT, JAMBU : Common along the intertidal regions
in the tidal forests, usuvally in association with Rhizophora apiculata,
Kandelia candel and Sonneratiu apetala.

2. Xylocarpus mekengensis Pjerre, FI. Cochin, t. 359B. 1897 X.
gangeticus (Prain) Parkinson in Indian For, 60 : 140, 1934 ; Mooney 249,
1950. Carapa moluccensis Lamk. var. gangeticus Prain in Rec. bot. Surv.
India 2:292. 1903 ; Harms in Engl. & Prant. Pfam. ed. 2. 19bI 85, 1940,
“Pitamari’’.

Trees, i0-15 m tall, 40-60 cm in girth with many biind rootsuckers
bark reddish-brown with thick flakes. Leaves paripinnate, mostly
bijugate ; leaflets 2-4 pairs, each 9-18x4-7 cm, elliptic or oblong,
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coriaceous, obtuse at both eads. Flowers 3-4 cm across, white in short-
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not exceeding the staminal teeth; ovary 4-locular, each locale with
4-ovules ; stigmas discoid. Fruits 812 cm across, capsular, brown,
ieathery, globose ; seeds 1-2 cm across, fiat, compressed, tetrakedral;
testa corky.

. & Fr.: March-April ; June-Juiy.

"'l-E

Distrib. : HooxiToLA, JAMBU, BHITARKANIKA ¢ Frequent in tidal
foresis along the interiidal as well as supra tidal repions in association
with Heritiera fomes and Bruguiera gymnorhiza,

3. Xylocarpus moluccenis (Lamk.) M. Roem. Syn. Hesper. 124, 1846 ;
Harms in Engl. Prant. Pfam. ed. 2, 19b] 84, 1940 ; Adelbert in Blumea 6
(1): 314, 1947-48. Carapa moluccensis Lamk. Bncycl. 1: 621, 1785
Hiern in Hook. f. FL Brit. India I : 567, 1875. “Pitakura®.

Trees, 10-50 m tall, 20-50 ¢cm in girth with numerous blind rootsu-
ckers ; bark red with thick flakes ; constantly peeling off ; wood dark
red. Leaves paripinnate, 2-3 jugate ; leafiets 7-12 % 3-6 ¢m, ovate, coria-~
ceons, acute at apex, oblique at base. Flowers 2-3 cm across, red
glanduolar within, on sparingly-branched, axillary thyrses; staminal teeth
obscure ; anthers exceeding the staminal tecth ; stigma cupular. Fruits
10-18 ¢m across, globose, woody ; seeds 2.4 ¢m in diam., tetrahedral,
angular margined due to compression ; testa smooth, corky.

Fl.& Fr.: June-July {with the appearance of new leaves);
September-December,

Distrib : BHITARKANIKA ¢ Sporadic in the intertidal or supra tidal -
regions, usually favouring sandy uplaands within the tidal swamps in
association with Heritiera Ifttoralis, Agilaia cucullata and Intsia bijuga.

Red wood is used for making furniture.

Notes : Haines (1921) and Mooney (1950} did not record this plant
from Orissa ; the constant peeling of bark in the form of flakes iz a

cable f thi o

4, CipapgessA Blume

Cipadessa baccifera (Roth) Miq. in Aon. Mus. Lugd. Bot. 4 : 6. 1868 ;
DC. Mon. Phan. 1: 426, t. 16, f. la-c, Harms in Engl. & Prant. Pfam. ed.
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15. 1821.

2, 19hT 93, 1940. Melia baccifera Roth, Nov, Pl Sn 5
Fl. Brit

R 1 L =Ser

21
Cipadessa fruticosa Blume Bijdr. 162, 1825 ; Hiern in Hook. f.
India 1 : 545, 1875 ; Haines 1 : 183, 1921. *“Nalbali”.

Trees, 3-6 m tall with more or less soft lenticellate bark. Leaves
13-20 cm long, imparipinnate ; leaflets 7-11, each 4-9% 2-4 cm, ovate or
ovate-clliptic, glabrous or thinly pubsescent, crepate or entire, oblique
at base. Flowers 3-5 mm across, polygamous, white, in axillary panicles ;
peduncies 5-7 c¢m long. Fruits 3-5 mm across, globular drupes with
2 pyrenes ; seeds 1 in each pyrene, elongated ; testa thin, membranous.

Distrib. © DALTANAGAR : Frequent in scrubs along the river-banks.

5. AZADIRACHTA A. Juss,

Azadirachts indica A. Juss. Mem. Mus. Hist. Nat. Par. 19: 220, 5. 2,
f. 5, 1830 ; Harms in Eogl. & Prant. Pfam. ed. 2, 19bI 102, f. 26. 1940 ;
Haines 1 : 182, 1921, Melia ezadirachta Linn. Sp. Pl. 385, 1753 ; Hiern

in Hook. f. Fl, Brit. India 1 ; 544, 1873,

Trees, 10-30 m tall, Leaves 8-20 cm long, imparipinoate, lcaflets
7-11, each 2-6x1-3 cm, ovate-lanceolate, obliquely falcate, serrate,
acuminate at apex, oblique or lobulate at base. Flowers 3-5 mm across,
white, polygamous, in axillary many-flowered panicles. Fruits 10-13 mm
long, ovoid, one-seeded, drupes ; endocarp cartilaginous, vyellow when
ripe ; seed one, pointed at apex ; testa membranous.

Fl. & Fr. March-April, May-June.

Distrib. : Kusang, GopaLpur: Frequent along the lee side of the
coastal dunes, and along road-sides and gardens.

OLACACEAE
QOLax Linn.

Olax scanders Roxb. Pl Cor.2:2,t. 102. 1799 ; Sleumor in Engl.
& Prant. Pfam. ed. 2, 16b : 27. 1935 ; Mast. in Hook. {. Fl. Brit. India
1: 575. 1875 ; Haines 1 ; 189, 1921, “Bdurli”.
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Woody, scandent shrubs ; stems much-branched, cylindric, striate ;
branchlets armed with curved prickles. Leaves 3-9%2-5 cm elliptic-
oblong or ovate-lanceolate, glabrous above, puberulous beneath, entire,
acute or obtuse at apex, subcordate at base. Flowers 5-6 mm long,
white, fragrant, in axillary racemes ; peduncles 1.5.1.7 cm long, pubescent.
Fruits 1-2cm across, ellipseid drupes, yellow when ripe, enclosed by
accrescent calyx.

FL & Fr.: June-July; August-September.

Distrib. : BAHAKUD, BHITARKANIKA : Frequent along the river-
banks, sandy uplands sand bars in between the creeks and channels.

OPILIACEARE

CaANSIBRA Juss,

ﬁ"ll!'ln-ﬂ H‘Inﬂ"l. e -T:—.
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India 1 : 582, 1875 : Haines
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1921, “Jhantika®'.

Larpe, scandent shrubs; twige ferruginous, pubescent, old stems
lenticellate, spiny at base. Leaves 4-10x1-4 cm, lanceolate or ovate,
glabrous, wrinkied with translucent markings, acuminate at apex, rounded
at basc. Flowecrs 1-2 mm across, white, pubescent, in axillary spikes.

Fruits not seen.

Fl. & Fr.: July-August ; fruit not seen.

Distrib. : HETAMUNDIA : A root parasite, frequent in scrubs and
coastal thickets.

MavyTEnus Molina

Maytenus emarginata {Willd.) Ding Hou in FI. Males.6 (2): 2411,
1962. Celgstrus emarginatus Willd. Sp. PI. 1, 2 : 1128, 1798. ex descr. :
Lawson in Hook. f. Fl. Brit. India I : 621, 1875 ; Haines I : 194, 1921,
“Bali-boincha”.

Shrubs, 1-3 m tall or scandent; stems much-branched, glabrous,
armed with long spines. Leaves variable in sjze and shape, usually
2.5-8.5% 1.5-3 cm, obovate or ovate-elliptic, coriaceous, entire, attenuate
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at base, obtuse, rounded or mostly emarginate at apex. Flowers 3-4 mm
across, polygamous, white, densely clustered cymes on branchiets or on
the spines; pedicels 3-11 mm long, slender, reddish brown. Fruits
8-14x% 6-8 mm, obovoid, pyriform, 3-loculed, 6-chambered by partition,
splitting into 3-valved. Seeds 1-2, in each chamber ; shining brown ; aril
cupular at base.

Fl. & Fr.: November-January ; February-March.

Distrib, ; Banaxup: Common in riverine scrubs, coastal thickets
and sand bars within the mangrove swamps.

RHAMNACEAE

Key to Genera

la. Under surface of leaves tomentose ; stipules spinuldse,

fruit ope-seeded drupe Zizipnus 1
1a. Under surface of leaves glabrous ; stipules not spinulose,
fruit 3-seeded capzule Corusnina 2
1 Frrionmarre A llan
f sl D41V FLILLGL

Key to species

18. Erect shrubs or trees manritigna 1
1b, Scandent or straggling shrubs oenoplia 2

1. Ziziphus mauritiana Lamk. Encycl, Method. Bot. 3 : 319. 1789,
. rant. m. ed. 2, : 1. -D, - Azl juj
Lamk. 1bid. 318, non Miller 1768 ; Lawson in Hook. f. Fl. Brit. India 1:
632, 1875 ; Haines ] : 201. 1921 ; Santapau J. Bomb. nat. Hist. Soc. 51 ;
802. 1954,

Trees 4-8 m tall, branchlets drooping, armed with thorns. Leaves
1.5-6.5% 1-3.5 cm alternate, broadly elliptic or ovate, dark-green,
tomentose beneath, connate or serrate rounded at apex oblique at base,
Flowers greenish white, 4-5 mm across, arranged in axillary cymes.

Fruits 1 —2 cm across, an ellipsoid drupe.

i | [+

i. & Fr.: Augusi-October ; December-March,

Distrib. : BAHAKUD : Frequent glong scrub jungles and beach forests
near the deita.
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2. Zizipbus oenoplia (Linn.) Miller, Gard. Dict. ed. 8, no. 3, 1768 :
Lawson inm Hook. f. FL Brit. India 1 : 634, 1875; Haines 1 ; 203, 1921,
Rhamnus oenoplia Linn, Sp. PL. 282, 1753, *Kontakuli®.

Straggling, thorny shrubs with many pubescent branches ascending
the nearest trees. Leaves 2-5x1-2.5 c¢m ovate-lanceolate, glabrous
above, adpressed silky hairy beneath, acuminate at apex, obliquely rounded
at base. Flowers greenish white, [-2 mm across, in axillary cymes,
peduncles 24 cm long, brownish tomentose. Fruits 4—6 mm across,

globose drupes.
FI. & Fr.: June-September ; November-December.

Distrib. : BARAKUD, BHITARKANIKA ;| Common in scrub jungles and
coastal thickets usually in association with Carisa spinarum, Euginia
bracheata and Memecylon edula.

CoLupriNg L. Rich, ex Bron

. ch. ex Brong.

{nom. cong)
{non 3

Colubrina asiatica (Linn.) Brong. in Ann. Sci. Nat. Ser, 1, 10: 369,
1827 ; Lawson in Hook, f. Fl. Brit. India 1: 642, 1875, Ceanothus
asiatica Linn, Sp. Pl. 196, 1753,

Unarmed, giabrous shrubs with many shining branches. Leaves
4-8x3-5cm, alternate, ovate, dentate, obtusely acuminate at apex,
rounded or cordate at base; petioles 1.5 c¢m liong; stipules caducous.
Flowers, 2—3 mm across, white or cream-coloured, arranged in axillary
thyrses or cymes. Fruits 7—9 mm across, subglobose, tardily dehiscent
capsules ; sceds 3, obovate, brown, one in each locufe.

Fi, & Fr,: September-October ; November-December.

Distrib, © HooxiToLa : Frequent in sandy beach forests and along
sand bars within the mangrove swamps usually found in association
with Lumnitzera racemosa, Excoecaria agallocha, and others.

Notes : Lawson in Hook. f. Fl. Brit. India {(/.c.) has reported its distri-
bution from Bastern and Western peninsulas without aay precise
[ocality. Gamble in F1. Pres. Madras 1 : 161, rep. ed. 1957 reported
from Coimbatore dist. Cooke in Fl. Pres. Bombay 1 : 261. rep. ed, 1958
reported from Ratangiri hills and Laccadive Island. Haines in Bot.
Bihar and Orjssa, 1921 and Mooney in Supp. Bot, Bihar & Orissa 1950
bave not reported this species ; hence the present distribution of this

species from Hookitola Island is a new record for Orissa.
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CAYRATIA Juss. { nom. cons. }

Cayratia trifolia (Linn.) Domin in Biblioth, Bot. 89 : 37. 1972 Back
& Bakh. in Fl. Java 2: 93. 1965, Vitis trifolia Linn. Sp. P1. 203. 1753 ;
Haines 1 : 213. 1921, 7, carnesa (Lamk.) Wall. ex Wt. & Arn. Prodr.
127, 1834; Laws. in Hook. f. Fl. Brit, India I : 654. 1875. Cissus
carnosa Lamk. Encyl. 1: 31, 1783, Cayratia carnosa (Lamk.) Gagnep.
in Nat. Syst. 1: 347, 1911, ‘Amarlathi’.

Herbaceous climbers with leaf-opposed bifid tendrils, Leaves
trifoliolate ; leaflets 3-7x 1-5 ¢m ovate, elliptic or rhomboid, lower
surface patently hairy, crenate, acute at apex, rounded or obtuse at base.
Flowers 3-—4 mm across, greenish white, in axillary cymes ; peduncies
slender, 10~20 cm long. Fruits 1-15cm adross, depressed, globose
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back,

Fl. & Fr.: June-September, November-December,

Distrih. : BArtrAgRUD : Frequent along the outer fringes of mangroves,
river-banke and road-sides,

SAPINDACEAE

Key to Genera
la, Tendrillar berbs . CARDIOSPERMUM 1

fb. Ere:t shrubs
2a. Pruita drupaceous, not winged

3a. Leaves 3-foliolate ALLOPHYLUS 2
3b. Leaves paripinnoate LEPISANTHES 3
2b. Fruits capsules, winged Dononea 4

1. CarbplosPERMUM Linn.

Cardiospermom halicacabum Lian. Sp. Pl. 366, 1753; Engler,
Pflanzenr. 4: 165, 370, 1931 ; Hicrn. in Hook, f. Fl. Brit. India 1:
670. 1875 ; Haines 1: 218. 1921, 'Sibjhula’.
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Climbing herbs with angular, puberutous branches. Leaves alternate,
biternate ; petioles 2-5 ¢m long, sulcate ; leaflets or ultimate segments
3-63¢1.5-3 ¢m, pinaately cleft, lobed or incised along margins,
puberulous along both surfaces. Flowers 2-3,5 mm across, while in

1 | [P, T vun B sw e A | M. 3 e ~f tondeils | . 1 q;ﬁ e
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across, depressed, inflated capsules ; seeds 3, with a conspicuous hilum
at base.

Fl. & Fr. : Throughout the year,

hedges.

Notes : Local people use roots for intestinal disease.

4. Dopoonaea Linn,

Dodonaea viscosa (Linn.) Jacqg. Enum. Pl, Car. 19, 1760 ; Hiern.
in Hook. f. Fl. Brit. India 1: 697. 1875; Haines 1: 225. 1922
Prelea viscosa Linn. Sp. Pl. 118, 1733. ‘Mohara’.

Evergreen shrubs or small trees 1-2 m tall ; stems glabrous, dark
brown. Leaves §-14x2-6 cm oblanceolate, viscid, shining, entire,
acute or acuminate at apex, aitenwaie at base. Flowers 1—2 mm
across, greenish-white in axillary or terminal braoched cymes. Petals
abseot, Fruits 1.7 cmn acress, membranous inflated, winged capsules;
seeds globose, black,

Fl. & Fr.: November-December ; February-March.

Distrib. : Hook1toLA, Sartavya ; Common along sandy sea-shores,
often cultivated as an ornamental species.

e 2 Avropiyveus-Linge——oo—— oo

Allophylas cobbe (Linn.,) Racusch. Nomencl., ed. 3. 108, 1797;
Leenhouts in  Blumea 15: 301. 1967, Hiern. in Hook. f. FL Brit.
India 1 : 673, 1875. Rhus cobbe Linn. Sp. Pl 267. 1753, Allophylus
serratus (Roxb.) Kurz Journ. As. Soc. Beng. 2: 74, 1870 ; Mukherjce
in Ind. For. 98 : 1972 ; Haines 1 : 219. 1921. ‘Kandakula or Lapasia',



FLORA OF THE MAHANAD] DELTA 121

Shrubs or trees, 2-3 m tall, sometimes scandent ; branches with plenty of
pith, brown lenticels. Leaves trifoliolate, alternate ; leaflets 2-12 X § 5-5 em
very variable in shape, and size . margin serrale, crenate or dentate | surface
puberulous or glabrate ; acute to acuminate at apex, cuneate or oblique at
base. Flowers 1-2 mm across, white or greenish yellow, in axillary spiciform
racemes ; racemes 5-8 ¢m long, pubescent or glabrous. Fruits 5-7 mm across,
globose, shining, red when ripe.

Fl. & Fr. . July-September ; November-December.

Distrib. : BABAKUD, BHITARKANIKA : Frequent along the intertidal zones
of several crecks, and in scrubs jungles usually found in association with

Eugenia bracteata, Hibiscus tiliaceous and Dalbergea spinosa.

Notes : The polymorphic nature of this species is due to different ecological
conditions ; our field observation indicated the following forms ; pubescent
shrubs with serrate, denticulate leaves, common along the coastal thickets
and scrub jungles ; giabrous shrubs with crenate or entire leaves, more

I~
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Leenhouts (/.c.) recognised 255 species of the genus Allophyius in a race
of only one polymorphus pantropical species of 4. cobbe (Linn.) Rausch.
Mukherjee (/.c.) considers that the genus Aflophylus includes 8 species and
2 varieties and one form from the Indian subcontinent.

3. LEPISANTHES BI.

M.ph.KI, Munch. 8 : 276, 1878; Leenhouts in Blumea 17 : 63, 1969 ; Haines
1:212 1921, Sapindus tetraphyllia Vahl, Symb. 3 : 54, 1794, Hemigyrosa

canescens Bl. Rumph. 3 : 166, 1849 ; Thw. En.Pl. Zeyl. 56, 1858 ; and H.

deficiens Beddom, Fl. Sylv. t. 231, ISTZ : Hiern. in Hook. f. Fl. Brlt India 1
1671, 1878,

=mall trees or shiubs 3-8

3 jugate, leaflets 4-20 x 2, 5 6 m oblong, very variable, chartaceous glabrous,
or slightly puberulous, rounded acuminate, or emarginate at apex, narrowly
oblique at base. Flowers 0.5-0.7 cm across, greenish white, in terminal
branched racemes. Fruits 2-5 cm, subglobose, densely hairy, obtusely 3.
angled.

Fl. & Fr. : April-May ; June-July.
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Distrib. : BHITARKANIKA : Frequent slong the river-banks and inner
fringes of the mangrove swamps, rare along the lee side sand dune.

HIPPOCRATEACEAE
SALAclA Linn.

Salacia prinoides { Willd.) DC. Prodr, 5¢1): 571, 1824 ; Back. & Bakh.
in Fl. Java 2 : 58, 1965 : Lawson in Hook. f. Fl. Brit. India 1: 626, 1875 :
Haines I ; 197, 1921. Tomales prinoides Willd, in Gés. Naturf. Fr. Neuesch
4 . 184, 1803. 'Batara’

Erect or scandent shrubs ; branches glabrous, divaricate, angular. Leaves
2-8 X 1.5-2.5 cm, opposite or subopposite, clliptic-oblong, coriaccous.
crenate, acuminate at apex, obtuse at base. Flowers 3—4 mm across, greenish-
yellow, fascicled in leafy axiis or extra axillary on short-branchlets ;calyx 5-
partite, puberulous, ciliate ; petals 5, imbricate ; stamens 3, recurved,
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1-locular ; seed one.

Fl.& Fr. : December-January ; March-April.

Distrib. ; BATIGHAR , BHITARKANIKA @ Common along the inner fringes
of iidal swamps, usually scandeni, iwigs growing spirally on frecoecaria
agallocha, Salvadora persica and Merope angulata,

ANACARDIACEAE
Key to (Tenera
la. Leaves simple
Za. Fruits pendksarps ANAMCARDIUM 1
2b. Fruits drupes HoLkzaRvA 2
1h. Leaves impanpinnate LANNEAD

1. ANACARDIUM Linn.

Anacardium occidentale Linn, Sp. P1. $83, 1753 ; Hook. in Hook. f. Fl. Brit.
India 2 : 20, 1876 ; Haines 1 : 288, 1922, ‘' Bajan cashew’

oblong or cbovate, glabrous, rounded or emarginate at apex, cuneate or obtusely
rounded at base, Flowers 5-9mm long, polygamous, greenish-white, turning purple
with age, arranged in terminal branched panicles. Fruits including pendocarp 6-
12 cm ; reniform ; nuts seated on a fleshy, reddish yellow pendocarp.
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Fl. & Fr : January-March ;| March-May.

Distrib. : BATIGHAR, K1WANG : Common along sand bars and uplands
situated in between creeks and canals within the tidal forests ; also found
along the lee sides of the sea-shore sandunes, but never found along the
windward sea-shore.

Notes - Native from Costa Rica to Brazil and Ecuador. Present wild or as
iniroduced throughoul the tropics of the New and Old world.

2. HOLIGARNA Ham,

Holigarra longifolia Roxb. Cor. Pl 79, t. 282, 1820 ; F). Ind. 2 : 80,
1832 ; Hook. in Hook. f Fl. Brit. India 2 : 37, 1876.

Trees, 10-15 m tall, with whitish grey bark. Leaves 18-25x 8-12 cm,
shining, thinly coriaceous, obovate to broadly oblanceolate, entire, obscurely
serrate, glabrous or pubescent when young, cuneate at base, obtuse or rounded
at apex ; petioles 5-6 mm long. Flowers and fruits not observed.

Distrib. . BHITARKANIKA : Rare along sand bars and uplands in between
the tidal creeks within the mangrove swamps.

Notes . Haines (1925) and Mooney (1950) did not rgport this plant from
Orissa. However, this taxon has been collected only in the vegetative condition

— for the first time from Orissa.
3. LANNEA Rich.

Lannea coromandelica (Houtt.) Merril’ in Journ. Am. Arb. 19 ; 353,
1939, Dialium coromandelicum Houtt. Nat. Hist, 11(2): 39,1. 5, 1. 2, 1774,
Odina wodier Roxb. Hort. Beng. 29, 1814, nom. nud. Hook. in Hook. £, Fl.
Brit. India 2 : 29, 1876 ; Haines 1 : 231, 1922, *Jail ; Rajimohi’

Trees, 6-10 m tall, deciduous ; bark smooth, soft, thick, chiorophyllus ;
wood soft, exudes gum. Leaves 5-9 foliolate ; leaflets 6-12 X 3-6 cm, ovate-
oblong, glabrous or pubescent when voung, acute or acuminate at apex,
oblique at base Flowers 2-3 mm across, yellowish green, dioecious, fascicled
in subterminal racemes. Fruits 9-12 mm long, compressed drupes, yellowish,
fleshy when ripe.

Fl. & Fr : February-April ; May-July.

Distrib, | DUNGMAL, BRITARKANIKA @ Cominon in low lying areas along
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the outer fringes of tidal forest and river-banks. It can tolerate a wide range
of ecological nitches, from the foot of the hills up to the sea-shore.

CONNARACEAE
ROUREA Abul.

Rourea miner (Gaertn,) Leenih. in F1. Mal. 5 : 514, 1958, Adegicerns
mints Gaertn. Fruct. 1 ; 216, t. 46, 1788 excl. Syn. Rourea acuminata Hook.
f in Hook. f. Fi. Brit. India 2 ; 48, 1876,

Large lianas or shrubs ; branches glabrous, woody. Leaves imparipinnate,
5-9 jugate ; leaflets very variable, usually 2-20 X 1-8 cm, coriaceous, ovate,
ovate-lanceolate, obovate or sometimes suborbicular, entire, acuminate or
caudate at apex, obliquely obtuse at base ; nerves 4-6 pairs ; petioles 0.4+0.5
cm long. Flowers 2-3 cm long, deep purple, bell-shaped, in axillary panicles
; inflorescences consisting of 2-5 axes of which central one 15 6-12 cm long,
others are upto 8 cm long ; sepals S, imbricate, each 3-4 X 2-2.3 mm, broadly
ovate, pubescent with hairy margins ; petals 5. each 5-7 X 1-1.5 mm,
lanceolate, glabrous ; stamens 10, confluent into a ring, filaments filiform,
¢pisepalous and epipatalous ; episepalous one 4-5 mm Iong, epipetalous one
6-7 mm long, hairy at apex ; anthers introse, semi-dorsifixed ; ovary obliquely
ovoid, 2-3 mm in diam. ; stigmas 2-lobed. Fruits 4-6 X 1-2 cm, ovoid, oblique,
with persistent calyx ; seeds ellipsoid, enclosed by yellow-coloured fleshy

aril,
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the Mahanadi river and coastal thickets 10 association with Hugonia mystax,
Maba buxifolia and Ichnocarpus frutescens.

i r kAo ar bnco cramimman in candawr onmb n
oL IVAUT S U IWos WAJALTLLIAAS B Dl S0

Notes . Haines in Bot. Bihar and Orissa (1921), Mooney in Suppl. Bot.
Bihar and Orissa (1950) have not mentioned the occurrence of the family
connaraceae in their study of this region ; hence the taxon is a new addition
to the flora of Orissa.
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PAPILIONACEAE
Key to Genera
la. Plants generaily herbs, shrubs or climbers :
2a. Poda dehiscent, not jointed :
3n. Anthera unifonn . ROTHIA ]
3b. Anthers dimorphous :
48, Stipules baaifixed ... CROTALAREA 2
4b, Stipules not basifixed :
Sa. Anthers apiculate, hairy
at the centre ... INDIGOFERA 3
5b. Amthers obtuse, hairy ot the base ... TERHROSA 4
2b, Pods indehiscent, joirted :
Ga Stamens monadelphous, pods glochidiate o ZORNIA S
6b. Stamens diadelphous, pods 1ot glochidiste :
Ta. Pods enclosed in the calyx - SMITHIA G
Th. Pods exserted from the calyx
§a, Leaves more than L om fong;
dey land plaats w.. TAVERNIERA T

£h. Leaves 0.4 cm long ; marshy plants
92, Herbs or shruba, erect or
climbing ; stamens 9 and 1 :

. ABSCHYNOMENE &

108. loimta of pods turgid . ALYSICARPUS 9
10b. Joinis of poda flattened ... DESMODIUM 11}
9b. Climbing shrubs | stamens 9
11a. Seeds bright red v ABRUS [1
11b. Seeds ot bright red .
128 Pods covered with
irritant brigtles - Mucuna 12
12b. Pods not with
iritant bristies :
13a. Pods conspicuously
hooked at apex ..TERAMNUS 13
13b. Pods not hooked ot apex :
14n. Poda thin, fiat
and winged o DERRIS 14
158, Upperlipof

15h. Lower lip of

calyx largeat .. ATYLOSIA 16
Ib. Plants genccally troes :
163, Sters and branches studded with prickles ... EKYTHRINA 17
16b. Stems and beanches not studded with prickles :
17a, Leaflets afternate ; poda lintwr -~ DALMERCIA 18

176, Luaflets vpposite ; poda Rattencd v BONGAMIA 19
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1. ROTHIA Pers

Rothia indica (Linn. } Druce in Rep. Bot. Exch. Club Brit, Isles 3 : 423,
1914, R. trifoliata Pers. Syn. PL 2 : 302 & 659, 1807 ; Baker in Hook. f. Fl.
Brit. India 2 : 63, 1876. Trigonella indica Linn. Sp. P1. 778, 1753.

Annual, spreading herbs ; stems much-branched, pubescent. Leaves 1.5-
2 em, digitately 3-foliolate ; leaflets 6-15 % 2.6 mm, ovate-clliptic, or
oblanceolate, adpressed silky-hairy, obtuse or acute at apex, cuneate at base
, stipules free. Flowers 3-4 mm long, yellow, arranged in axillary racemes.
Pods 3-4 cm long, linear, straight, covered with silky hairs, 8-15 seeded.

Distrib.
Fi. & Fr.: August-September ; October-November.
Its occurrence is not recorded by Haines (1921) and Mooney (1930) ;

hence it is a new record for Orissa. Rag, ef al. in J. Bombay nat. Hist. Soc.
64 (3) : 1968,

2. CROTALARIA Linn,

Keyio Species
la. Leavessimple ;
2a. Erect herhs | stipules present
la. Stipules folinccous verracosa |
3b. Stipules subulate retusi 2
2b. Diffused herba ; stipules absent nana d
la.  Leaves trifoliolate :
4a.. Leaflets more than 6 cm long pallida 4
§b. Leafiets upto 2 cm jong fevigata 5

Crotalaria verrucosa Linn. Sp, Pl. 715, 1753 ; Muuk. in Reinward. 6 :
217, 1962 ; Chuang in Taiwana 9 : 90, f. 14, 1963 ; Baker in Hook. f. Fl.
Brit. India 2 ; 77, 1876 ; Haines 2 : 243, 1922, ‘Bon Junka’'

Erect undershrubs 0.5-1 m tall ; branches quadrangular, winged, glabrous
or slightly pubescent. Leaves 4-8 X 2-4 cm, alternate, ovate, suborbicular or
ovate-rthomboid, entire, acute, obtuse, or rounded at apex, cuneate at base ;
stipules semilunate, foliaceous. Flowers 1.5-2 ¢mi, bluish-purple,arranged
in lateral racems. Pods 2-3 ¢m long, oblong, turgid, secriceous,
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Fl. & Fr. : March-May ;, September-October.

Distrib, : BaHaKUD, KUIANG : Common along the dry sandy river-
banks, and inlands.

2. Crotalaria retusa Linn. Sp. Pl. 715, 1753 ; Muuk in Reinward. 6 :
212, 1962 ; Baker in Hook. f. F1. Brit. India 2 : 75, 1876 ; Mooney in Suppl.
Bot. Bihar and Orissa 46, 1950, ‘Boushome’

Much-branched undershrubs, 0.5-1 m tall ; branches striate, glabrous or
whitish pubescent. Leaves 4-8 X 1-3 om, oblong-oblanceolate, glabrous, or
whitish pubescent beneath, retuse or sometimes 3-4 lobed at apex, cuneate
at base, Flowers, 2-3 cm, yellow in terminal racemes. Pods 2.5-4 cm long,

turgid, narrowed towards apex Seeds 15.20,

Frequent along sandy river-banks in waste places and sometimes in the
back mangroves,

Fi. & Fr. : May-July ; September-October.

3. Crotaiaria nana Burm. f. Fl. ind, 156, t. 156, 1. 48, fig.2, 1768,
Reinward. 6 ; 210, 1962 ; Baker in Hook. . Fl. Brit, India 2 ; 71, 1876 ; C.
umbellata Wight ex W, & A, 191, 1834 ; Mooney in Suppl. 46, 1950,

Silky hairy diffused annuals, with slender, terete branches. Leaves 1-
2x0.2-0.5 cm, linear-oblong, snbsessile, acute at apex, obtuse at base.
Flowers, 2-3 mm across, yellow, in terminal sub-umbellate racemes ; bracts
and bracteoles densely covered with silky hairs. Pods 6-9 mm long, ovoid,
hairy or glabrous ; seeds 2-3.

Fil. & Fr. : August-September ; November-December.

Distrib. . BAHAKUD , HOOKITOLA : Frequent along sandy sea-shores, scrub
jungles, and in coastal thickets.

Notes : Mooney (op. cit.) collected it from Keonjhar, 3000 fi. altitude.
This plant is found to occur in the coastal areas of Kerala and Karnalaka
(T.A. Rao, Bull, Bot. Surv. India 1972).

4. Crotalaria pallida Ait, Hort. Kew. ed. 1, 3 : 20, 1789 ; Polhill, in
Kew Bull. 22 : 262, 1968. C. striata DC. Prodr. 2 : 131, 1825 ; Baker in

IT._1. »~ " o ~ L L LN

Hook. . Fi. Brit. India Z ; 84, 1867 ; Haines 2 : 244, 1922, ‘Junjuika’.

Erect undershrubs, 0.5-1 m tall ; branches terete, striate, puberulous.
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Leaves 12-14 cm long, trifolielate ; leaflets 5-7.5 X 3-5 cm, obovate, entire,

glabrous or faintly puberulnus beneath retuse or nbtusc at apex cuneaie at
| Y v r- . n h e oA i ST, e

N peduncles 4{] 45 cm long Pods upm 4, 5 cm Iang turgld glabmus or
pubescent, beaked at apex. Seeds 25-335.

Fl. & Fr. : July-August ; November-December.

Distrib. ; PARADEEP, KUJANG : Frequent along the river-banks and road-
sides, occasional along the sandy sea-shotres.

5. Crotalaria levigata Lamk. ex D¢, Prodr. 11

ITmal. [ Thiid Funellim 0 - 01 10" Y 4 .'
IV, 1. I."l- Bl 1ndia < - g2, 1O, L, -!-HF”H \Jl A )

1832 )ex W. & A, Prodr. 193, 1834,

Erect undershrubs 20-30 cm tall ; branches slender, smooth. Leaves 3-
4.5 cm long, trifoliolate, petioles 1,.5-2 ¢cm long ; leaflets 1.5-2 X 0.6-1.3¢m,
cblong, cbovate, glabrous or slightly downy beneath, emarginate or obtuse
al apex, cuneate at base. Flowers 1-1.5 ¢m across, vellow, in axillary or
terminal racemes ; bracts setaceous, deciduous. Pods not seen.

Fl. & Fr. : September-October (fruit not seen),

Distrib. - BAHAKUD : Rare in coastal thickets and scrub jungles on sandy
—habirat.
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3. INDIGOFERA Linn,

Kgy to Species
la. Leaves simple ; Pods 1.aceded Imifolie 1
1b.  Leaves imparipinnate ; Pods 2-mamy seeded
28, Pods oblong, 2-seeded linnaer 2
2b. Pods cylindric, adpressedly hairy, 5-6 seeded aspalathoides 3
32, Leafieis 7-13 ; mcomes otore than 12~ flowers tinclong 4
3b. Leaflsts 5 ; racemes 2-5 fowered glabra 5

Indigofera linifolia (Linn.) Retz. Obs. 4 ; 29, 1786 ; Ali in Bol. Notis,
iii ; 546, 1958 ; Baker in Hook, f. Fl. Brit, India 2 : 92, 1876 ; Haines 2 :
248, 1922, Hedysarum linifolium Linn, f. Suppl. 331, 1781.

Spreading annuals ; stems much-branched, adpressed silvery-hairy. Leaves
1.5-2.5 x 0.1-0.2 cm, simple, linear or linear-spathulate, sessile, mucronate
at apcx narrowed at base. Flowers 2-3 WM CToss, red in axlllary racemes.

ey & I " " - - n
. P 4TF L WALV T TV RITLTA
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Distrib. | KUIANG, CHANDBAL! @ Common along the sandy tiver-banks
and lee side of the sand-dunes.
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Linn, Mani. 272, append. 571, 1771, nom. ellegil. : Baker in Hook. f. Fl.
Brit, India 2 : 94, 1876 ; Haines 2 : 249, 1922, Hedysarum prostratum Linn,
ni. ndigofera prostrata
1827 19 76 non Wlllﬂ 1803,

Diffused, perennial herbs with long tap root ; branches as many as 20,
terete, covered with adpressed silky hairs, spreading radialy from woody
rootstock, Leaves 5-7-foliglale ; leaflets 5-9 % 2-3 mm, obovate or spathulate,
densely adpressed with silky hairs on both the surfaces, emarginate at apex,
cunzate at base. Flowers 2-3 mm across, purple, in axillary, bracteate racemes.
Pods 5-8 mm long, oblong. hairy, 2-seeded.

Fi. & Fr . August-September ; December-Jannary.

Distrib. : Kuiang, Hookirora & Cuanpeavl : Common along sandy river-
banks, dry places, along road-sides and coastal thickets,

Netes | Indigofera enncaphylic Linn. Mant. 1771, Syn., Hedysarum
prostranim Linn. Mant. 1967 and Burm, f. 1768. According to Art. 55, the
correct name should have been [ prostrata (Art. 70) Domin. {/.¢.) adopted
this combination . prostrata (Burm. f) Domin. but thcre had been many

o thavrafara 1t apndd the s nmnﬂirmc ) n-nn_nmﬂ tha
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new name /. linnaei for the same.

3. Indigofera aspalathoides Vahl ex DC. Prodr. 2 : 231. 1825 ; Baker in
Hook. 1. F1. Brit. India 2 : 94. 1876 ; Wight Ic. (. 332. 1840. Aspalathus
Indicus Linn. Sp. Pl, 712, 1753.

Stiff, silvery hoary undershrubs, branches divaricate. Leaves 2-3 X (.5-1
mm, whorld, spathulate, sessile, obtuse at apex, cuneate at base. Flowers 1-
2 mm across, red, solitary, axillary. Pods 10-14 mm long, cylindric, straight.
covered with silky hairs, 5-6-seeded.

Fl & Fr. . August-September ; December-January.

Distrib. : Satvavya, HooxitoLa : Frequent along the sandy sea-shores,
and river-banks.

Notes : Haines (1921) and Mooney (1950) did not report this species
from Orissa ; hence the present collection of species is a new record for
Orissa.
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4. Indigofera tinctoria Linn. Sp. Pl. 751. 1753 ; Baker in Hook. f. Fl.
Brit. India 2 : 99, 1876 ; Haines 2 : 250, 1922, [ indica Lamk. Encl. 3 : 245,
1789.

Erect, slender shrubs, 1-1.5 m tall ; branches many. terete, sparsely
strigose. Leaves 5-8 cm, 9-13-foliolate ; leaflets 1.5-2 X ¢.6-1 cm, ovate-
obiong, obovate or obianceoiate, giabrous or thinly strigose, obtuse at apex,
narrowly rounded at base. Flowers,3-6 mm, across, red, in axillary racetmes
; peduncles 4-7 cm long, pubernlous ; racemes with more than 12 flowers.
Pods 3-5 cm iong, curved, giabrous, apicuiate, 12-i6 sceded.

FI. & Fr : July-October ; October-December.

Distrib. : Saruup : Oc¢casional in sandy places near estuaries and back
mangroves, cultivated in hills and pldins.

Indigofera glabra Linn. Sp. PL 751, 1753 ; Ali in Bot. Notis. 111 572.
1958. [ pentaphviia Murr. Syst. Veg. (ed. 13) : 564, 1774 ; Baker Hook, T.
Fl, Brit. India 2 : 95, 1876 ; Wt. I¢. t, 385, 1840 ; Haines 2 : 249. 1922,

Diffused annuals with slender, puberulous branches. Leaves 5-foliolate ;
leaflets 3-11 X 1-5 mm, obovate or eHiptic-ovate, adpressly hairy on both the
surfaces, obtuse at base, apiculate at apex. Flowers 3-4 mm across, deep red,
in axillary 2-5-flowered racemes ; pods 1.5-2.5 cm, long, turgid, straight,
glabrous, 12-14-seeded.

Fi. & Fr : July-Segptlember ; October-November.

Distrib. ; HookrreLa, Satvavia | Frequent along sandy sea-shores;
especialtly in waste places along with local plants,

4. TepuroSs1A Pers. (nom. cons.)

Key to Specrar
la. Pods plabrous .
2a. Stipules subulate purpurea |
2b. Stipules lancealate maxima 2
1b,  Poda velvety villoge vitiose 3}

1. Tephrosia purpurea {(Linn.) Pers. Syn. PL. 2 : 329, 1807 : Burmitt in
Bot. Soc. Brot. 2a. 41 : 242, 1967 ; Baker in Hook. f. FI. Brit. India 2 - 112.
1876 , Haines 2 : 255. 1922. 'Bona Nila’
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Erect bushy undershrubs 0.5-1m 1all ; branches terete, glabrous or
puberulous when young. Leaves 8-12 ¢m long, 9-17-foliolate ; leaflcts 0.3-
3 x0.3-1 cm, opposite, obovate, or oblong-lanceolate, glabrous, rounded,
emarginate or mucrontlate at apex, cuneate at base. Flowers, 5-7mm across,
deep purple, in axillary or terminal racemes. Pods 3-4 ¢m, oblong,
compressed, glabrous ; seeds 6-8.

Fl. & Fr. . Throughout the season.

Distrib, : KuruNe, Barakup, Parabeer | Common glong the riverbanks
and roadsides, occasional along the sandy sea-shores,

2. Tephrosia maxima (Linn.) Pers, Syn. Pl. 2 : 1807 ; Haines 2 : 254,
1922, T. purpurea Pers, var. maxima Baker in Hook. f. Fl. Brit. India 2 :
113, 1876. Galega maxima Linn. Sp. Pi. 1063, 1733,

Erect undershrubs, 0.5-1.5 tall ; branches woody, terete, covered with
silvery hairs. Leaves 4-6 cm, long, alternate, 9-13-foliolate ; leaflets 1.2-
1.8 X 0.3-0.5 cm opposite, glabrous, thinly puberulous bencath, stipuics

mmmmlmtsa Tlaccians | & " ;s ;s;sem ;e el e aarsll o
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racemes. Pods 6-8 cm, straight, giabrous, 13-16-seeded.
Fi & Fr. . Augusi-September ; November-December.

Distrih. . Parapeer : Rare along sandy sea-shore and frequently seen on
open places.

3., Tephrosia villosa (Linn.) Pers. Syn. P1. 2 : 329, {807 ; Brumiti in
Bot. Soc. Brot. 41 (2): 224. 1967 ; Baker in Hook. f. FL. Brit. India 2 ; 113.
1876. Haines 2 : 256. 1922, Galega villosa Linn. Sp. Pl. 1063, 1753,

Erect undershrubs 0.5-1 m tall ; branches terete, adpressediy hairy. Leaves
9-17-foliolate ; leaflets 1-2 > 0.3-0.5 cm, obovate to oblanceolate, prominently
reticuio-venose, glabrous or whitish puberulous beneath, rounded at apex,
obtuse at base. Flowers 1-1.3 cm across, densely villose, purple, in terminal
racemes. Pods 3-3.5 cm long recurved, velvety pilose, 8-9-seeded.

Fl. & Fr. . August-September ; November-December.

Distrib, : Kuiang, Parapeep ; Common along sandy river-banks and in
sea-shores,




132 BOTANICAL SURVEY OF INDIA

Notex ; Haines (/c.) stated that no collection of this tax on has been
made from Bihar and Orissa. Mooney (1950) made the collection of this
; itk LakoeGamam—Tias-tl ecti - th

from Orissa is a new locality record.

5. Zorwia . Gmel.
Key to Specres

ia. Leaves linear-lanceolate ; loments 4.6, bristles

| J—— o omlmo o oale L Taa. N X RO, L]
LT JOINETIL ECTIHEOLY Dalty P Xiorooyu L

Ib.  iLeaves ovale ; loments 4, bristles pot retrorsely hairy diphviia |

1. Zornia gibbosa Span. in Linnaea 15 : 192, 1841 : Mohlenbrook in
Webbia 16 (1) . 112. 1961. Z. diphviia (auct. non. Linn.) Pers. Baker in
Hook, f. F1, Brit. India 2 ; 147. 1878 . Haines 2 : 263, 1922 ; Sant.in Rec.
Bot. Surv. India 16 (1) : 83, 1952, 7. angestifolia Sm. in Rees. Cyel. 34 : |,
1819 (nomen illeg.).

£ ] »

woody rootstock, Leaves distichous, 2-foliolate, leaflets 1.5-1.7 X 0.2-0.5 cm,
lanceolate, rarely ovate-lanceolate when young, glabrous, punctate, acute at
apex, obtuse at base ; stipules 5-7 mm long, lanceolate, 3-nerved, middy
fixed. Flowers 2-3 mm across, yellow, in terminal or axillary, 2-seriate spikes
. each enclosed by 2 basal bracteoles of the calyx : bractcoles 8-10 mm long.
lanceolate, peltate. Pods 8-10 mm long, with usually 6 loments, each 1.5-
1.8 mm across, covered with retrorsely hairy bristies.

Fl. & Fr. : July-August ; September-October.

Distrib. ;. Hookitola ; Common along sea coast, river-banks, road-sides
and dry inland habitats.

Nates : Most of the specimens referred to this species previously were
cither Z.diphylia Pers. or Z. angustifolia Sm. (lileg.).

67, Z. diphylia Pers, var, zeylonensis Benth. in Mart. F1. Brass 15 (1) : 82,
1859 ;. Baker in Hook. f. F1. Brit, India 2 : 148, 1876. Z. cenjugata (Willd))
Sm. in Rees. Cycl. 39 : 3, 1819 ; Sant. in Rec. Bot. Surv. India 16 (1) : 53.
1952. Hedvsarum diphviium Linn. Sp. P1. 247 1753.
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Much-branched annual or perennial herbs with long taproot system.
Leaves distichous, 2-foliolate : lcaflets 1.5-2 X 1-1.3 cm ovate, giabrous.
slightly pubescent along margins, apiculate at apex, obligue at base .
petiolules pubesceni. Flowers 7-8 mm long, vellow, in terminal and axillary.
congested 2-seriate spikes ; each enclosed by paired bracteoles from the calyx

e i e .

; bracteolcs ovaic, cilliaied along margins. Pods 3-6 cm long with 3-4 lorenis,
each 5-6 mm across, covered with glanduiar, glabrous bristles.

FL.& Fr. ; July-Sepiember ; October-December.

Distrib. : HookiroLa, Saivavya | Frequent along the sandy or muddy sea-
shores and dry sandy areas near the coast.

Notes : H. P. Nooteboom in Reinwardita 5 . 453-456, [960 treated
Malesian Z. diphylla Pers, and Z gibbosa Span. as conspecific recognising
large variation between this two species. However. we agree with later
workers, namely Mohlenb. and Dandy and Milne-Redhad [Kew Bull. 17 (1)
: 194, 1963] who have trcated this taxon as two different species. Haines
(1921) and Mooney (1930 did nof report this plan{ T hence it is a new record
for Orissa.

6. TavernNIERA DC.

Taverniera cunefolia Arn. in Wt. Ic. 1. 1055, 1846 ; Gamblie in Fl. Pers.
Mad. 1 :231,1957 {rep. ed.) T nummularia (auct. non, DC.) Baker in Hook.
f. FL. Brit. India 2 : 140. [876. Jhamia®

Much-branched, spreading herbs, or undershrubs ; branches triangular,
hoary. Leaves simple, alternate, 1.5-2 X 1-1.3 cm, obovate or suborbicular,
glabrous and canescent beneath, rounded at apex. cuneatc at base ; stipules
linear, scarious, Flowers 1-1.5 ¢m across, rose-red,in short axillary racemes,
Pods 5-7 cm long, jointed, echinate, with fransverse ridges ; seeds, smopoth
reniform.

51 & Fr : August-September ; November-December S

Distrid. : Paraneer, HeTamunnia © Frequent along with the sandy scrup
jungies and saline {lais. Sometimes found rare along ihe sandy sea-shore.

MNotes : Haines (1921} and Mooney (195() have not reported this taxon .
hence the present collection is a new record for Orissa.
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7. SurThiA All. (rom. cons. }

Smithia sensitiva Ait. Hort. Kew. cd. 1, 3 ; 494. 1789 ; Mcenwen in
Reinward. 5 : 444, 1961 ; Baker in Hook. f. Fl. Brit. [ndia 2 : 148. 1876 ;
Haines 2 : 265 1922,

Much-branched, perennial herbs, 30-40 cm long ; branches slender, terete,
glabrous, often rooting at nodes. Leaves 2-6 jugate, altcrnate ; rachis strigose
ending in a bristle ; leaflets 2-6 X 1-3 mm, oblong. entire, bristly along
midribs. Flowers 6-9 mm across, bright vellow, 2-3. in axillary racemes,
Lomentum 4-6 cm long, joints 4-5,warty, enclosed by scariaceous calyx.

Fl. & Fr : October-December,

Distrib. @ Pur1, SatvavaLa : Frequent along sandy sea-shores, inward
forcsts,

B. AsscHyNnoMene Linn.

Acschynomene indica Linn. Sp. P1. 713, 1753, Baker in Hook. f. FL
Brit. India 2 : 152. 1876 ; Haines 2 : 265. 1922. 'Kat Sholq'

Erect, suffruticose. spreading undershrubs ; branches slender, terete,
striate with small worts or papillac. L.taves 3-12 cm long, imparipinnate ;
leaflets 4-6 x 1.5-2 mm lincar-oblong, glabrous, acute at apex, oblique at
base. Fiowers 4-8 mm across, yellowish white, in axiilary racemes. Pods 3-
5 cm, slightly curved, joints 6-8, tetragonal, compressed.

Fi. & Fr. . August-December.

Distrib. . Banouar, Paraoser ; Frequent in moist places, mostly under
fresh water situation, sometimes along shallow ditches and rice-fields near

il T

e 58d CUast.
9. Avysicarrus Desv. ( nom. cons.)

Key to Species

I, Puds mopitiform, joins globose, constrivicd between monififer 1
1.  Puods straight, not momliform, joints letragonous vagiralis 2

1. Alysicarpus monilifer (Linn) DC. Prodr. 2 : 353, 1825 |, Baker in
Hook. f. Fl. Brit. India 2 : 157. 4836 ; Haines 1 : 270. 1922 . Hedysarum
monififerum Linn, Mant., | 102, 1767,
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Diffused annual or perennial herbs | branches 30-6( cm long. densely
covered with spreading hairs. Leaves simple, 1-1.5 X 1-1.2 cm, variablc,
clliptic-oblong or sub-orbicular, glabrous above, hairy beneath, obtusc or
mucronulate at apex, cordate at base. Flowers, 5-7 mm across, bluish, purple,
in axillary short racemes, Pods 2.5-3 cm, moniliform, joints globose clothed
with hooked hairs,

Fl. & Fr. ; All through the year.
Distrib. | Kuiang : Frequent along sandy river-banks and scrub-jungles.

2. Alysicarpus vaginalis (Linn.) DC. Prodr. 2 : 353 1825 ; Meeuwen in
Reinward. 6 : 87, 1961. Baker in Hook. [ Fl. Brit. India 2 : 158. 186 ;
Haines 1 : 271. 1922, Hedysarum vaginale Linn. Sp. P1. 746, 1753, Prostrate,

glabrous annuals. Leaves 1-2.5 x 0.5-1.5 cm elliptic-oblong, ovate or ovate-
lanceolate, obtuse or retuse at apex, obtuse or cordate at base ; stipules
lanceolate. Flowers 5-6 mm across,pinkish,in lateral or terminal racemes.

Pods 3-4 cm, globose, joints turgid, tetragonous, reticule-veinose.
Fl. & Fr. . March-April ; May-June,

Distrib. : Kuiane, PARapEEP | Common along the river-banks. and coastal
sands. Locally common along road-sides and grass-lands.

10, Drsmonium Desy. (nom. cons.)

Key io Species
in.  Pods straight ; covered with simple hajrs . brarbiculatum |
tb.  Pods fulcate, covered with hooked hairs :
2a.  Leaves unifoliolate . pangelticum 2
2b.  Leaves 3-Foliolate triflorum )

l.Desmodium biarticulatum (Linn.} F V.M. in Fragm. Phyt. Austr. 2 ;
121. 1861 ; Baker in Hook. [. Fl. Brit, India 2 : 163. 1876 ; Haines 2 : 277.
1922 ; Mecuwen in Reinward. 6 : 246. 1962, Hedysarum biarticulatum Linn,
Sp. PL. 1054, 1753, Dicerma biarticulatum DC, Prodr. 2 . 339, 1825, Wi,
Ic. t. 419, 1840,

Trailing undershrubs with long taproots ; branches reddish-brown, woody,
glabrous. Leaves 3-foliolate ; leaflets 8«11 x 3-5 mm, elliptic oblong,
coriaceous, enlire, obtuse at hoth ends - stipules membranous, striate. Flowers
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5-% inm across, bright red. 2-3. fascicled in terminal or branched racemes |
raceines 10-20 cm long. Pods 1-1.3 cm long, flat. biarticulale with adpressed

‘lﬂ‘;fﬂ t"ﬂﬂflﬂ l'lfﬂ-!]fl’ll.’ ﬂ‘l‘};!’lt‘ﬂi‘l‘ E‘l’!'lnﬂf"l I i'l'l ﬂﬂl“"‘l in;nl
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Fi. & Fr. . August-September , September-October.

Dixtrib. | Sarvavva, Hoowimora, Haramunoia ; Common along the sandy
sea-shore, scrub-jungles, coastal thickets and outer zones of the mangrove
swamps.

L _ vainseticu 1 s T
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in Reinward. 6 : 249, 1962 ; Baker in Hook. f. Fl. Brit. India 68. 1876 ;

% ]
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Haines 2 : 276, 1922. Hedysarum gangeticup Linn. Sp. PL 746. 1753.
‘Bhidipani .

Erect or diffuse perennial nndershrubs 1-1.5 m tall ; branches woody,
glabrous or slightly downy. Leaves very variable 1-10X0.5-6 cm ovate,
glabrous or slightly scabrous beneath, acute at apex, rounded at base ; stipules
subulate. Flowers 5-10 mm long, white, in axillary or terminal racemes ;

pods [-2.5 cm long, falcate, 6-B-joinied, covered with few hooked hairs.
Fi & Fr : Throughout the year.

Distrib. ; Kulang, Banaxup : Occasional in scrub-jungles, and in waste
places. Common towards inland forests.

1. Desmodiam triflorum I{I.inn y DO Prodr 2 : 334 1825 : Meeuwen

261 ; Baker in Hook. f. Fl. Brit. India 2 ; 173. 1876 ; Haines 2 : 278. 1922,
Hedysaram triflorum Linn. Sp. P1. 749, 1753,

Slender, much-branched, trailing herbs, often rooting at nodes, Leaves
3-foliolate, terminal one largest ; leaftets 2-8 X 1-6 mm obovate, glabrous,
often with black dots bencath. emarginale at apex, cuneate at base. Flowers
2-3 mm across, -1 fascicled in upper leaf axils of lateral branches, red or
purple, Pods 6-10 mm long, joinis 3-5, clothed with hooked hairs,

Ft & Fr. . Throughout the vear.

Distrib, . Parapeer, Kuians 1 Common along sandy river-banks, open
grass-lands and roadsides.
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1l. Aprus Adans

Abrns precatorius Linn. Syst. Nat. ed. 12, 472, 1757 ; Breteler in
Blumea 10: 617, £. 5, 1960 ; Verdcourt in Kew Bull. 24 : 240, 1970 ;
Baker in Hook. f. Fl. Brit. India 2: 175, 1876 ;: Haines 2 : 259, 1922,

*Runja or Gunja’,

Slcoder, twining shrubs ; branches terete, glabrous or young twigs
slightly pubescent, Leaves 8-12 cm long, 16-30 jugate ; lcaflets 1-2 % 0.5-
0.8 cm, oblong, glabrous, apiculate at apex, rounded at base, deciduous.
Flowers 8-10 mm across, purple or bluish-purple, clustered in raccmes
on lateral branches. Pods 3-4.5 cm long, obJong, flat, warty, glabrous
rarely adpressed pubescent with a deflexed beak at apex. Seeds 4-6 mm
across, ovoid, glossy, scarlet, with black spot around the hilum.

Common on bushes in scrub jungles along the river-banks and
coastal thickets.

Fi. & Fr. : Angust-September ; October-March.
Verdcourt (7. ¢.) - Establishes two subspecies as follows

twisting up we  Subep, africonas Verde.
2. Phaots with longer, smooth pods, the vaives
remaining fiaves subsp. prevaroring

12, ErYTHRINA Linn,

Erythrins variegata Lion. Herb. Amboin. 10, 1754 ; Bullock in Kew
Bull. 20: 294, 1966. E. coraliodendron Linn. var. orientglis Linn. Sp.
PL. ed. 2:993, 1763, E. indica Lamk, Encycl. 2: 391, 1788 ; Baker
in Hook. f. FL. DBrit. India 2: 188, 1876; Haines 2 : 297, 1922, E.
variegate Linn, var. orientalis (Linn.) Merr. Iatr, Herb. Amboin. 276,
1917 ; Mahesh. in Buill, Bot. Surv. India 3: 46, 1961. ‘Pani Aadar’.

Prickly, deciduous trees 4-10 m tall ; siems and branches soft, with
corky barks. Leaves 3-foliolate ; leaflets 49x%2-8 cm, broadly ovate
or rhomboid, entire, glabrescent, acutc to scuminate at apex, truncate
or obtuse at base. Flowers 3-7 cm across, deep red, in terminal or
axillary, many flowered racemes. Pods 10-20 cm, long, torulose, glab-
rous, beaked.

r 'aa ol w e J—— - [ P
Fl. & Fr. | February-March ; Augusi-Deccmber.

Distrib. ; Kuiane, BamicHar : Common along the river-banks,
mostly under fresh water situation, frequently planted as a hedge plant.
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13. DaLverata Lion. f.

Key to Species
1. Unarmwxd trees ; leaflets 6.9 cm long sirsoo |
1. Spiny shrubs or smmall trees ; leadets 1 -3 cm long spinosa 2

1. Dalbergia sissoo Roxb. Fl, Indica, ed. Carey 3 : 223, 1832 ; Baker
in Hook. f. Fl. Brit. India 2 : 231, 1876 : Haines 2: 307, 1922.

Trees upto 20 m tall, glabrous. Leaves alternate, bifarious, impari-
pinnate ; rachis zig-zag ; leaflets 6-9% 3-4 cm, elliptic-ovate, or obovate,
rarely orbicular, entire, cuspidate oc acuminate at apex, obtuse or
rounded at basc. Flowers 24 mm across,. ycllow, in axillary panicles.
Poda 2-6 ¢m long, strap-shaped, cuneate, 2-4-seeded.

2. Dalbergin spinosa Roxb. Fl. Ind. ed, Carey 3 : 233, 1832 ; Baker
in Hook. f. F1. Brit. India 2 : 238, 1876 ; Haines 2 : 310, 1922,

Shruba or small bushy trees 4-10 m tall ; branchlcts many, horizoatal,
ending in a hard spine. Leaves 6.9 cm long, crowded at the nodes of
spinous branchlets ; [eaficts 9-11, alternate, cach [-2.5x0.51 cm, elliptic,
obvate or cbovate, glabrous, obtuse or emarginate at apex, rounded or

oianents ot hase Flowars 2-1 mm Acrons whitizh ﬂ'l'lrnln in awillarw
L — ) - - - r “.--J
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lateral racemes. Pods 2.5-3 ¢m long, thin, glabrous, kldney-ihnped
1-2-sceded.

FL. & Fr.: April-Juoe ; August-December.

Distrib. :  Riveming BANEKS : Common in the intertidal rones along
the estuarine banks, especially under the conditior influenced by fresh
and brackish water mixture, usuvally in association with Somneratia
apetala. Frequent along the oreeks and channels in the mangrove swamp.

14. PonGAMiA Vent.

Pougamia pinnata (Linn.) Pierre, FI. For. Cochinch. Sub. t. 385,
1899 ; Thothathri in Bull, Bot, Surv. India 3 : 418, 1962. P, glabra Vent.
Jard. Malm. t. 23, 1303 ; Baker in Hook. I. F\. Brit. Indla 2: 240, 1876 ;
Haines 2; 313, 1922. ‘Karanja'.
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Trees 10-20 m tall, 50-150 cm in diam.; stems smooth; barks
greyish-white ; woods yellow, Leaves 20-30 cm long, 5-7-foliolate ;
Jeaflets 610 4-8 cm, ovate-elliptic or oblong, glabrous, acute, or
acuminate at apex, obtus¢ at base, Fiowers 7-83 mm across, liliac or
purple, in axillary racemes ; peduncies 20-35 cm long. Pods 48X 2-3,5
cm, fiat, oblong-ovoid, woody, obscurcly ridged along the suwre,
narrowed at base, mucronate at apex ; seed one.

Fi. & Fr.: April-luly ; September-Decamber.

TP | ir = Dhiurrers e o seess Bl s o W o

LDigirih, ; HATAMUNDIA, SHITARRAMNIRA ¢ More or less resificied
throughout the coastal regions along sandy beaches, ¢oastil thickets and
back mangroves, sometimes planted along the road-sides.

Note : Beonetin { J. Bomb. nat. Hist. Soc, 68 (1) : 302, 1971 ] 1reated
the genus Pongamia under & section of the genvs Derris and named accor-

| . = Py

dingly Derris indica { L amk. )} Benmet.

15. TERAMNUS Swariz.

Terampus Iabialis ( Lion. f. ) Spreog. Syst, 3: 235, 1826 ; Verdeourt
in Kew Bull. 24 : 266, 1970 ; Baker in Hook., f. FL Brit, India 2 : 134,
1876 ; Haines 2 : 289, 1922, Glycine labializ Linn. f. Suppl. 325, 1781.

Deep-rooted, perennial trailers; branches slender, spreading,

adpressed pubescent. Leaves 3-foliolate, altcrnate ; -lealets 1-3.5x0.6-2
em, ovate, or ellintic-avate, glabrous or slightly puberulous beneath,

obtuze or acute at apex, rounded at base. Flowers 4-5 mm across, purple
in axillary racemes. Pods 2-5 cm, long, linear, beaked at apex.

FL & Fr.: April-May ; August-Scptember.

Distrth. : BAHAXUD, Satyavia @ Frequent in waste places along ihe
sandy sea-shore-river-banks and road-sides. Common in dry inland
places,

16, Mucuna Adans. ( nom. cons, )

Key to Specics

1. Pods without plaited ; winged.
2x. Pods straight, covered with hard irriwant, golden
browa bristles pizomtea i
3s. Pods S--ahaped, coversd with velutivous iesitant haim . purirea 2
1b. Pods plaised on the face, without wings s iMoNaApermNy 3
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1. Moeuna gigantin ( Willd. ) DC. Prodr. 2: 405, 1825 ; Baker in
Hook. f. Fi. Brit. India 2: l;lﬁ, 1876 ;. Prain 1: 285, 1903, Dolichos
giganteus Wilid. Sp. Pl. 3: 1041, 1799, “‘Nona-bai-Donka'.

Large, woody, perennial twiners ; stems glabrous, twisted. Leaves
3-foliolate ; leaflets 8-10x4-7 cra, elliptic or ovate, very inequilateral,
coriaceous, rounded base, acute at apex; stipules subulate, Flowers
4-6.5 ¢m long, yellow, bristly, drooping in axillary umbeiliform racemes
15-20 cm long, waody peduncles. Pods 8-15 cm, flattended broadly
winged on both the suture, clothed with golden brown, irritant bristles ;
seeds 2-4, each 4-4.5 ¢cm across, compressed, helium extending more
than } of the seed,

E£I. & Fr. . July-September ; Qctober-March.

Diserth. : BHITARKANIKA : Common along the intertidal zones
of several creeks and channels in the mangrove forests, often found in
the transitional zones between the mangroves and inlands.

Haines (1922) and Mooney (1950) did not report the occurrence of
this species from Orissa hence it is & new record for Orissa.

2. Muocona prurita Hook. Bot. Misc. 2 ; 348, 1831 ; Haines 2: 296,
1922. M. pruriens (auct. nom. Linn.} DC. prodr. 2: 405, 1856 ; Baker
in Hook. f. F1. Brit. India 2: 187, 1876.

Large climbers, stcmns slender, young twigs pubescent, at Iengih
glabrescent.  Leaves 3-foliolate ; petioles 6-20 cm long ; leaflsts 12.20x
6-12 cm ovate, rhomboid or trianguiar-ovate, inequilateral, adpressed
bristly on both surface, acute or apiculate at apex, truncate or cuneate
at bagse. Flowers 3-3.5 cm, deep violate, in axillary drooping racemes.
Pods 6-9 cm long, S-shaped, demscly covered with brown velutinous

irritant bairs.
Fl. & Fr.: Augusi-September ; November-December.

Distrib. : BaHakuDp : Frequent on sandy riverbanks, scrubs and
iniand gardens.

3. Moucons monosperroa DC, Prodr. 2 ¢ 406, 1825 ; Baker in Hook. f.
Fl. Brit. India 2 : 185, 1376 : Haines 2 : 296, 1922, ‘*Bai-donka'.

Perennial twiners ; stems woody, brown rusty tomentose. Leaves
3.folioiate; leafists 9-16x6-8 cm, ovate, oblong, or clliptic-oblong,
inequilateral, subcoriaceous, acuminate at apex, cuneate or rouanded at
base. Flowers 4-8 cm across, purple, covered with bristles arranged in
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axillary racemes. Pods 6-9 ecm long, ellipsoid, flat, transversely plaited
or plicate on the face, clothed with brown irritant bristies | seeds ome.
compresaed, brown,

Fl. & Fr.: August-Scptember ; November-December.,

Distrib, 1 DALATNAGAR, BAHARUD | Frequent in sandy scrub jungle ,
river-sides and inward forests.

17. Derris Lour.
Key io Speeies
1. Pods strap-shaped, narmow - zeondens |
1. Pods rounded, papery, flat we Reterophylla %

1. Derris scandens (Roxb.) Benth. in JLS 4 (Suppl.) : 103, 1860;
Baker in Hook. f. Fl. Brit. India 2: 240, 1876 ; Halnes 2: 312, 1922
Dalbergia scandens Roxb. Pl Cor. 2 : t. 102, 1798. ‘Katig nata’,

Scandent shrubs; stems brownish, lenticellate. Leaves impari-
pinnate, 6-12 cm long; leaflets $-13, opposite, each 4-8 x 1-1.3 cm,
aarrowly oblong or ovate-oblong, subcotiaceous, acute at apex, obtuse
at base. Flowers 4-§ cm across, white or pinkish, clustered in axillary
racemes ; peduncles 30-35 cm long, rusty pubescent. Pods 6-8 cm long,
strap-shaped, narrow, winged along the upper suture ; seeds 1-3.

Fl, & Fr. : June-July ; August-December,

Distrib : BATIGHAR, BuiTArkANIKA : Common along the intertidal
regions of several creeks in the tidal forests,

2. Derris heterophylls (Willd.) Back. & Bakh. Fl. Java 1: 619,
1963. D. wliginosa (Roxb.) Benth. Pl. Jungh. 1: 252, 1832; Baker in
Hook. f. Fl. Brit. India 2 : 241, 1878 ; Haines 2: 311, 1992. Dalbergia
heterophylla 'Willd. Sp. PL 111 : 901, 1802; and Robinic uliginosa

Willd. (). c. ) 113. Galedupa uliginosa Roxb, Fi, Ind. 3 :243, 1332
‘Bara-Ketinnara’'.

Large twining or creeping shrubs ; branches woody, glabrous with
scattered jenticels. Leaves imparipinnate, 6-15 cm long ; leaflets 5-10x
235 cm, ovate or ovate-oblong, subcoriaceous, acute to shortly
acuminate at apex, obtuse or rounded at base. Flowers 46 mm across,
pink, lilac, or pale-white, in axillary panicles. Pods 3-4 cm across,
roundish, fiat, papery, narrowly winged along upper suture, l-seeded.

Fl. & Fr.: April-May T_! w.Nentambher

e Ll ; - e L s

Distrib.: DATIGRAR, BHITARXANIEA: Common along intertidal
regions of the mangrove forests, on the banks of creeks and channels.
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18. Canavalia DC. (nom. cons.)

Key to Spevies
1. Lassflets beoadly obovate ; upper Up of the calys apiculate —  maritime }
1. Leaficts ovare ; npper lip of 1he calyx oot apiculate we  Cathartica 2

1. Cansvalin maritima (Aubl.) Thou. in J. Bot. Desv. 1 : 80, 1813 ;
Saner in Britt. 16: 163, 1964 ; Mooaey in Suppl. Bot. Bihar & Orissa
54 : 1950, Dolichos maritimus Aub, Hist. Pl. Guian. Fr. 765, 1775.
Canavalia ebtusifollz (Lamk.) DC, Prodr, 2 : 404, 1825 ; Baker in Hook.
f. Fl, Brit,. India 2: 196, 1876. C. {ineata (awel. non. Thusb.) DC.;
Haines 2: 291, 1922. ‘Kansarinata’.

Parsnniol tenilare = stoms tarsts atrimin s lans awmtirslu o
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for the greater part decumbent or creeping, often rooting from the
nodes. Leaflets 4.7 X 3.5-6.5 cm. broadly obovate or suborbicular,
usually clothed with soft adpressed hairs when young, rounded or

emarginate at apex cuneate st base, Flower: 2.5-315%5 mm ]gﬂs’

purple, arranged in axillary racemes on a 20-40 cm long peduacies;
calyx-tube 11-14 mm, long, upper lip apiculate. Pods 68 x 2-2.5 cm,
compressed, glabrous, slightly curved and beaked at apex. Sceds
1113 x 7-8 mm, ellipsoid, pale-brown, 2-10, ecarunculate,

Fi. & Fr.: May-September ; October-December.

Distrib. : SARLIKUD, SATAVYA : Common along the sandy sea-
shores, and estuarine sand bars, serve as a sandbinder in association with
Ipomoea pes-coprae, Launcea sermentose and Cyperus arenarius, Occas

[ r—

EIUII.MI)' found to form a purc siand over the iﬂllﬂ}" beach.

2, Canavaiia cathartica Thou. in J. Bot. Desv. 1: 81, 1813;
sater in Britt. 16 : 163, 1964, C. rturgida Grah. ex. A, Gray Bot. U. §,
Expl. Bxped, 1: 440, 1834, C. ensiformis { Linn.) DC. var. turgida
Haker in Hook. f. Fl. Brit. Indis 2: 196, 1876; C. obrusifelia ( auct.
aon Lamk.) DC.; Prain in Beng. P), 2: 281, 1903 ; C, microcarpo
{DC.) Piper. Proc. Biol. Soc, Wash, 30: 176, 1917 ; Chatterjee in J.
‘nd, Bot. Soc. 28:29, 1949; Back. Fl. Java 1: 633, 1963.

“dqra-kansarinaia’.

Perennial creepers; stems more or less twining, glabrous, often
vpoting at the nodes. Leafiets 4-6.5x3-5 cm, ovate, or ovalelliptic,
adpressed pubescent wheuw youog, obtuse or acute at base, Flowers
1,54 cm long, purple, in axillary racemes on 6-15 cm jong peduncles ;
calyx-tube 16-18 mm long, upper lip not apiculate. Pods 13-17 x 2-2.5
¢m, obovoid, inflated ribbed and extra-ribbed along the suture, beaked
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at apex. Seeds 17-18 x 1-L.5 cm, dark-brown with hilum 8-12 mm long,
ecarunculate.

Distrib. : Saruixup ¢ Frequent along the estuarine sand-bars, sandy

river-banks and lee side sand dunas.

19. ATyLosiA Wt & Armn.

Atylosia scarsbacoides (Linn.) Benth. ia Pl Jungh. 2 : 243, 1352;
Baker in Hook. . F1, Brit. India 2: 2135, 1876 ; Haines 2: 286, 1922,
Cantharospermum scorabaeoides {Linn,) Baill. in Bull, Soc. Linn. Paris
1: 384, 1833 ; Maoney in suppl. 52, 1950, Dolichos scarabaeoldes Livn.
Sp. Pl. 726, 1753. *Bon Kulthia'.

Herbacsous twiners, sometimes trailing along sands. Stemy terete,
brownish-geey, densely covered with scabrid bairs. Leaves 3-folio-
Iate ; leaflets 1-2.5 x 0.5-1 em, ovate-obiong, or obovate, softly veluti-
aous on both the surface, strongly reticulovenous beneath, abtuse or
Tetuse at apex, rounded at base. Flowers 5-8 mm across, yeflow, 2-3in
axillary racemes. Pods 1325 % 53-8 mm, inflated, septed between the
sced with transverse lines, obtuscly beaked, covered with golden-brown,
velvety hairs. Seeds 4.5, dark-brown, with white strophioles.

Fl. & Fr.. Fcbruary-June; September-Qctober.

Distrib. : SATYAVIA, PanapEar: Frequent along sandy sea-shore
jungles and inland forests.

Note : Wight & Arnott in Prodr. FL Pen. Ind. Orient (1834) described
the genus Atylosia in page 255, and the genus Cantharospermum in page
257, Bentham ( /.c ) united the two genera under diylosia. Undeor Art. 37
of 1956 code, the name Atylosia is a legitimats one for the group including
Atylosia and Cantharospermum of Wt. & Ara. Tauvbert in Eagl, & Prantl,
Pfam. 1894 ; and Merrill in 1912 ; Chose Cantharospermum on the
apprehension that the latter oame has page priority over Atylosia which

is not according to coda.

MIMOSACEAER

Key 1o Geners

1, Plants armed with prickles ; antbers not gland.crested - Mo 1
1. Plants giabrous ; anthers gland-crested v NEPTUMIA 2
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1. Mimosa Linn.

Mimoss pudica Linn. Sp. Pl 518, 1753 ; Brepan in Kew Bull. 184,
"955 ; Baker in Hook. f. FlL Brit. India 2: 291, 1876 ; Haines 2 : 336,

1922, “‘Lajkuri®.

Perennial undershrubs, erect or rambling ; stems woody, armed
with prickles, glabrous when young. Leaves bipinoate, sensitive ; pinnac
4-6 cm Jong; rachises clothed with ascending brisiies ; Icafiets 10-25
pairs, each 3-10 x 1-3 mm, linear-oblong, sessile, setose bencath, acute
or mucronulate at apex, oblique at base., Flowers pink, densely bristly,
in axiliary pedunculate heads., Pods 1.5-2 cm long, plano-compressed,

inints A& weluvas ¥ conaratina fram nercirtant moroine and  Aigid.d
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- transversely into numercus spiny bristles. Seeds orbicular, smooth.

Fl. & Fr.: May-September,

Distrib. : DALTANAGA, KuilanG : Common along the river-banks,
and embankments near low jJand.

Noie : Breman (I.c.) and Milne-Redhead (F1. Trop. E. Afr. 4647, 1956)
distinguished three subordinate taxa in M. pudica. Our specimens
compare well with var. hlspida Brenan.

2. NEerrunia Lour.

Neptunia oleracea Lour. Fi. Cochinch. 654, 1790 ; Brenan in
Hubbard & Milnc-Redhead, FL Trop. Bast Africa 40, £, 12, 1959 ; Subra-
manyam in Aqu. Ang. 15, f. 122, 1962 ; Windler in Asiatic J, Bot. 14:
401, f. 10, 1966 ; Baker in Hook. f. Fl. Brit. India 2: 285, 1876;
Mooney 58, 1950. Mimosa matans Linn. f. suppl. 439, 1781, nomen
confusum, M, prostrata Lamk. Encycl. Meth. 1 : 10, 1783 ; nomen flieg.

*Panilajkuria’.

Floating herbs; stems fleshy, apongy with fibrous adventitious
roots at the nodes. Leaves bipinnate, thigmotropic ; pinnae 2-4 pairs ;
leaflets 3-16 x 1-5 mm, sessile, linear-oblong, glabrous, acute at apex,
cblique at base. Flowers I-2 cm long, deep yellow, in axillary pedunculate
heads ; peduncles angular filesby 20-30 c¢m long. Pods 1-2 x 0.5-1 ¢m,
ovoid flat, deflexed into a shost stipe and beaked at apex, suture with

membranous wings. Seeds &6, compressed, flat.
Fl. & Fr. : August-Sepiember ; October-December.

Distrib. : PARADEEP ; Common in ditches and low land along sandy
river-banks and inlands,
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Note : Thers has been much controversy regarding the choice of a

proper name for this species. Windler (l.c.) has discussed and correctly
published the view currently heid in most of the botanical works, as

foallnves
PTG

whs ¥ _____"__ &____1 o "M L. __ F __

woen Lﬂ“lrﬂ' described ﬂﬂ_pﬂlﬂlﬂ H!I uw. DA3Cca On napeclcs fo
which he gave the name N. oleracea, teveral other names had n]rpndu
been applied to this plant. The earliest name which exists is Mimosa
ratany Linn. f. A curious situation exists with reference to this name,
The original description of M. natans is for the terrestrial species, Neptunia
triguetra, wut the epithet narany and the Specimens cited by Linon. f,
refer to the floating piact in question, Hence the name M, natans Linn,
{. was applicable to the two different plants. To resolve this, Mac-Boride
(1919} proposed that the bizomial M. matony be discarded since it is an
srror. The carliest name which follows M. natans is M. prostrata Lamk.
Sioce Lamarck cites M. natans with description and does not clarify the
reason for proposing the name, M. prostrate must be considered super-
fuous and therefore illegitimate at the time of publication. Therefore,

oleracea.

Armzia Durazz.
Albizis lebbeck (Linn.) Benth. in Hook. Lond. J. Bot. 3 : 82, 1844 ;

Baker in Hook. f. Fl. Brit. India 2: 298. 1876 ; Haines 2 : 346, 1922,
Mimoza lebbek Linn. Sp. Pl. 516, 1753, *Seriy’.

Deciduous trees with many spreading branches. Flowers greenish-
white, Pods thip, flat.

Distrib. : BAHAKUD : Frequently planted along rosd-sides, occasion-
ally found naturalized near the river-banks and low-lying forests.

Note : Linnacus originally spelt the specific epithet as lebbeck, and
not Jebbek. Little (Amer. Mid, Nat, 33 : 510, 1945) has discussed the
ressons for spelling lebbek.

CAESALPINIACEAE

Key to Geners
Ia. Leaves bipinnate @

2, Main rachis of laf spiniform ; pods cosstricted

betwees soada wn  Panxmesomaa 1

2. Main rachis of leaf aculeais ; pods not constricied, Bat ..,  CARALPINIA 2

1b, Leaves paripinnate Casata 3
3. Petls one ; pods many-seeded INTsia 4

3. Petals J ; pods one-seeded e CYNOMETEA 5
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). ParkinsomNia Linn.

Parkinsonia scoleats Lino. Sp. Pl 375, 1753; Baker in Hook.f.
1. Brit. India 2 : 260, 1876 ; Haines 2: 327, 1922. ‘Bilati Kikar'.

Fall ow . Y _ R

Sbrubs or smakl irees, 26 m llll. lrmenmmng SpIDCE. L.EITH

at first pinnate and fasciculs

piooae 2-4, 30-45 cm long ; rachis of pinnac phyllodul 1-3 mm across,
apparently borne on spinc; leaflets numerous, 3-5 mm long, lioear-
cblong or oblanceolate, caducous. Flowers 8-12 mm long, deep yeliow,
in axillary racemer. Pods 6-10 cm, linear-oblong, torulose, attenvated
along both ends. Seeds 2-4.

F1. & Fr. : October-March ; June-July.

Distrib. : Panaxup, KaNiza : Frequent along the river-banks, cosstal
thickets and back mangroves. Commonly found as hedge plants in
low-lying areas.

2. CassaLPiMia Linn.

Key 10 Species
1. Pods prickly - bonduc 1

1. Pods not prickly crizta 2

1. Caesalpinia bondnc (Linn.) Roxb. Fl. Ind. 2: 362, quoad basion. ;
Roti-Michelozzi in Webbia 13 : 204, 1957. Guilondina bonduc Lion. Sp.
Pl. 381, 1753, Caesalpinia bonducells (Linn.) Flem. in As. Res. 11:
159, 1810 ; Baker in Hook. f. Fl. Brit. India 2; 254, 1876. C. crista
auct!, non Linn. Haines 2: 331, 1922. ‘Nato'.

bipinnate, altemnte. pubesneut nrmnd mth recurved pnckle:' pinnae
4-16 jupate : lcaficts 1.54 X 1.2¢m, ovate to c¢lliptic-oblong, acute or
mucronate at apex, oblique at base ; stipules foliactous. Flowers 5-10 mm

e nv-"-rl.r racems: - lower flawars ﬁ'l'l"ll‘ fartiin
Y T Rallll e -

!U“". :U!IU'. II.I =‘-I-F lllll 5 ¥ Lo L] W TY AW E Y e

Pods 4-6 cm, clliptic-oblong, turgid, densely prickly. Seeds 2 cm across,
1-3, globose, shining.

Distrib, : BAHARUD, SATAVYa : Common in open hedger ; sandy
scrubs ; coastal thickeis, aud occasionally along sandy sea-shore and of
back mangroves.
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Note ; The nomenclatute of this plant is somewhat confusiog.
Linnaeus included in the protologue of Caesalpinia crista elements belong-
ing to two species, the one usually known as C. nuga (Lion.} Ait. f. and
other as C. bonducella (Linn.) Flem. Contrary to Merrill (Int. Rumph,
Herb. Amb, 260-262, 1917) Dandy and Exell (J. Bot. 76 : [75-180, 1938)

convincingly argues and lectotypified C. criste Linn. with the clemont
usually konown as C. muga (Lian.) Ait. f., a view followed in most of
the recent works. Roxb. (f.c.) while effecting the transfer of Guilendina
bonduc Linn. to Caesalpinia, misapplied the name C. bonduc to an
altogether different plant. Fallowing Merrill ( Lo, ) some authors treat
Cuesalpinia bonduc, as a new name and not as a combination based on

C. bonducella (Linn.) Flem. for this species. This, however, is inadmi-

stible under ICBN rules, and according to Article 55, of 1972 code,
the name C. bonduc (Lian.) Roxb. must be treated as a combination
based on Guilanding bondure Linn.

2. Caesalpinia crista Lian. Sp. Pl. 380, 1753 ; Dandy and Exell.
in J. Bot. 76 : 179, 1938 ; Back & Bakh. Fi. Java 1: 545, 1963. C. muyga
(Linn.) Ait. f. in Hort, Kew. ed. 2, 3: 32, i8Il ; Baker in Hook. f. Fl.
Brit. India 2 : 255, 1876 ; Haines 2; 330, 1922, ‘Rantakarange.’

Large climbers or lianas, armed with hooked prickles. Leaves 18-30
em long, decompound ; pinnae 2-6 pairs ; rachises unarmed or sparingly
acuieate, 3-10 cm iong ; leafiets ovate or eiliptic-obiong, subcoriaceous,
pale glaucous beneath, acute at apex, obtuse at base. Flowers 1.5-2 cm
Iong, deep yellow, fragrant, in axlllary or supra-axillary branched
racemes. Pods 4-5 % 3-3.5 cm, ellipsoid, flat, compressed, beaked.
Seeds 1, flat, smooth.

Fi. & Fr. : October-January ; December-May.

Distrib. : BATIGHAR, MusabiH, Buitarxamxa : Common along
the intertidal zones of several creeks and canals in the mangrove foresis
usuaily restricted to the littoral zones, in association with Dalbergia
spinosa, Hibiscus tiliaceous and Phoenix palludosa,

3. Caszia Linn.
Kay fo Species
1s. Petiolss glhandular, petiolules eglandular
4. Leaves ovatle ; pods compresped, flat e oCCidemtalir §
?b. Leavoy oblong-lanceclste ; pods inflated - sophera 2

1b, Petioles cglandular, petiotules glendular - tora 3
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1. Cassis occidentalis Yinn. Sp. PI. 377, 1753 ; Dewit in Webbia
11: 207, 1956 ; Baker in Hook. f. Fl. Brit. India 2: 262, 1876 : Haines
2: 318, 1922, ‘“Kalakasouda'.

Perennial shrubs, 1-2 m tall; stems glabrous, subquadrangular.
Leaves peripinnate, 4-5 jugatc, alternate ; leaflets 3-6 x 2-3 cm, ovate,
glabrous, acute and mucronate at apex, oblique at base. Flowers 1-1.5
¢m across, yellow, in zshort axillary racemes. Pods 12-15 cm, torulose,
compressed, with thick ridges along both the sutures. Secds many,
ribbed,

Fl. & Fr. : July-November ; December-January.

Distrib. : Bapaxim : Frequent on sandy ses.shoves, scrub jungles
and along the road-sides.

2. Cossin sophern Linn. Sp. Pl 379, 1753 ; Dewit 265 ; Baker in
Hook. {. Fl. Brit. India 2: 262, 1876 ; Haines 2 : 318, 1922, ‘'Kanmd/’.

Brect perennial herbs or undershrubs vp to 2 m tall ; stems much-

hrannahad slabhesane T aanwas wasininnata £_17% ulnnt.- o U e = _nﬁh
WAV [AMBWA LSS B TS WAl LALLMmee; Wodde JWpaetwy  SMITWE AMEYW s TElOE

4-20 cn long ; glands clavate or cylindric, above thepmolu leafiets
4-6 » (.8-1 cm, obloag-lanceolate, glabrous, acute at apex, oblique at
base. Flowers 1-1.5 cm across, yellow, in upper axillary racemes. Pods
6-11 cm, straight turgid, septate between soeds ; seeds many,

Fi. & Fr.: July-November.

Distrib. : KuianG, CHanDinaLl : Mostly common towards inland,
frequent along the river-banks and lee side of the sandy sea coast,

Flowers and leavet used as wegetables and Jeaves are used for
recovering skin discases.

3. Cngsia tors Lino. Sp. Pl. 376, 175} ; Dewit 276 ; Baker in Hook.
[. Fl. Brit. India 2 ; 263, 1876 ; Haines 2: 318, 1922, ‘Chakoara’.

Brest “nglnl 'Iﬂh or “Iu‘-'-kml\. AT Ama l-.“ + ataans  Basades
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much-branched. Leaves peripinpate, 3-jugate, rachis 1-3 cm, sulcate;
glands subulate gbove the petiolules in-between leaflets ; leaflets 1-3.5 X
1.5-2 cm, obovate, glabrous, obtuse st apez, cuneate or oblique at base.
clowers 56 mm across, yellow, in pairs on short axillary peduncles.
Pods up to 20 cm, siender, tetrapooous, slightly curved, obliquely
scpiate between seeds ; many-seeded.

F1. & Fr.: June-December.

Distrib. ; SarvaviA : Common slong road-sides, waste land, river-
baaks and occasiopally sioag the sandy ssa-shons, o plases sxposed {0
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4. INTSIA Thouars

Intsia bijogs (Colebr.) O. Kuntze, Rev. Gen. Pl 192, 1891 ; Dewit
in Bull. Jard. Buitz. Ser. 3: 17, 139, 1941. Macrolobius bijugam Col.
in Trans. Linn. Soc. 12: 359, t. 17, 1817. Afzelia retusa Kurz in J.
As. Soc. Bengal 42 : 73, 1875 ; Baker in Hook. f. Fl. Brit. India 2 : 274,
1876. A. bljuga {Col) A. Gray Bot. Wilks. U. St. Exp. 467, 1873;
Baker in Hook. f. F). Brit. India 2 : 274, 1876. 'Maha sita'.

Momns 1LY ms 4all '.H'Lm n Ala stmins masaimthat  mas s
AWl AW W “I Hlll 'l" "B \l"lll-lllcl [ S TFTTD R . FT -4 J¥¢r13 I-Ill 'E\I,

devoid of brapches up to certain height; bark smooth, whitish-grey.
Leaves prevailingly bijugate ; leaflets 2-6, each 8-13 x 49 cm, elliptic,
ovate-elliptic, or broadly ovate inequilateral, subcoriaceous, romnded,
subacute, or retosc at apex, obliquely rounded at base, Flowers 34 cm
across, deep purple, white in bud, arranged in terminal corymbs with
eacimiform branched, each flower im axil of bract ; calyx tube 1.5-2 cm,
shorily pubescent, 4-8d, imbricate ; petal I-1.5 cm clawed. Pods 15-20 x
4.3 cm, unequalsided woody, compressed, curved, trapsverscly
veticnlovenose, 2.valved, septate between the sceds. Seed:s 3.8, 3-3.5 x
2.2.8 cm across, transverse, covered with yellow or reddish brown,
incomplete aril.

FI. & Fr. : January-March ; Fraits present on the plaot from March-
December,

Distrib. : BIITARKANIKA | More or less common towards the inner
Tangroves, sometimes along the iotertidal zomes in association with
Heritiera fomes, Cynometra romifiora and Browniewia tersa.

Note : Our observation in the field concur with Dewit (/.c.) althongh

‘wu have also observed the leafiets varying in numbers from 2, 4, 5 or 6 in
ths same branch. Fnrﬂlnr Hainsa {1922) and Mooney {1950) have not

b s i RO Wy s amwrw

reported this taxon from the Orlssa State, hence the present fiadiog is
a new distributional record [or Orissa.

5. Cynomeraa Liom.

s ton Piwmmd s
wEY I agreered

1a. Pods desply wrinkied, apicul patt hooked ieipa 1
ib. Pods rugose, apical part not booked remlfiors 2

1. Cymemetra irips Kostel. Allg. Med. Pharm. Fl. 4 : 1341, 1835 ;
Mecuwen in Blumea 18 (1) : 21, 1970. C. ramiflora Lion, var. mimosoides
Baker, in Hook. f. FL Brit. India 2 : 267, 1878, C. romifiora Linn. ssp.
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bijuga Prain var. mimaseides Prain in J. As. Soc. Bengal 66 (2): 198,
478, 1897. C. mimosoides Prain in Rec. bot. Surv, India 2: 303 ;
Mooney in Suppl. Bot. Bihar & Orissa 25!, 1950. 'Singhara’,

Trees 4-12 m tall, 40-50 cm in diam., growing flash-wise uniform
crowns, Leaves 2-jugate, rarely 1-jugate ; leaflets smaller in lower pairs,
and larger in bpper pairs, usually 2-7 x [-3.5 cm, ovate or ovate-oblong,
coriaceous, inequilateral, emarginate at apex, oblique at base. Flowers
4-6 mm long, purple, arranged in densely contracted axillary racemes
of borne on trunks and old braoches ; while in bud covered with con-
gested, short scales; bracts ovate; bracteoles caducous, Pods 3-6
per raceme, each 1.5-2.5 cm, obliquely elliptic, or semi-orbicular fleshy,
deeply wrinkled, with pointed apical beak ; seeds 1, flat, smooth or
sometimes rugose.

Fl. & Fr. 1 October-November ; December-March.

Distrib. : BATIGHAR, JaMmbU, BmiTARKANIXKA : Common along the
intertidal zones in the semi-mangrove forest in association with Heritiera
fomes, Excoecaria agaiiocha and Bruguiera sp.

2, Cynometra ramiffors ;: Linn. Sp. Pl 382, 1753 ; Meewen in
Blumea 23 ; Baker in Hook. f. FL Brit. Indla 2: 267, 1878. C. ramiflora
Linn. ssp. genuina Prain, J. As. Soc. Bengal 66 (2): 198, 478, 1897.
‘Singhara’".

Trees 10-16 m tall, 40-70 cm in diam. ; Leaves 2-jugate, or 1- and
2-jugate ; leaflets of lower pairs 2-4.5 X 1-2.5cm, and of upper pairs
4.5-10 % 3.5-5.5 c¢m, variable in shape, ovate, ovote-oblong, suborbi-
cular, or lanoceolate, emarginate, at apex, conspicuously oblique at
base. Flowers 4-6 mm across, purple, arranged in condensed axillary
racemes or borne on truck ; rachis of inflorescence 620 mm, Pods
2.5-4 ¢m across, ovate-olliptic, woody, rugose, apex without a hooked
point ; seeds I, flat, white, fleshy, smooth,

Fl. & Fr, - &Frmh-r Naovember, December-Ianuary.

WAL A = A a S — _——

Distrib. : BrITARKANIKA ; Common aiong the inner as well as outer
fringes of tidal forests, restricted in the islands near estuaries, in
association with Heririera littoralis, Xylocarpus sp., and Heritiera fomes.

It is a very good fuel cven when green, timber is heavy and durabie.
Seeds are edible ; fruits are roasted and the inaer cotyledons are eaten
by local people like ground nuts.

During monsoon pods are found floating along the river water, the
fibrous layer of the pericarp with numerous air pockets helps the pods
to be boyant, Germination of seedlings found only under fresh water
conditions during May to July.
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Ous ficld observation revealed that C. irlpa, is very common and
widely distributed throyghout the mangrove forests rather than the
C. ramifiora, which is more or less restricted to the islands, and found
only along the inner zones of the forests., Differences between these
two species in the field are seen in the sbape and size of leaficts, their
nuember and nature of pods.

However, rccently Meeuwen (I. ¢.) differentiated these two species
on the basis of some additional characters, soch as inside hairiness of
the ovarvan wall, and npature of style. There are specific differences to
consider them as separate taxa. Haines (1922) and Mooney (1950) did
0ot report this taxon from Orisss ; hence it is a new record for Orissa.

VAHLIACEAE
Vanria Thunb.

Vahlia dichotoms ( Murrsy ) Kuntee, Rev. Gen. PI. 227. 1891;
D.M. Bridson in Kew Bull. 30 (1) : 164, 1975. Heuchero dichotoma
Murray in Nov. Comm. Soc. Reg. Sci. Gott. 3:64,¢. 1, 1773. Vahlia
oldenlandioides Roxb, Fl. Ind., ed. Carey 2: 89, 1852 ; Clarke in Hook.

A M Pate Fodfia % . 300 10970 & Elaicies 3+ ALEL 1O
Fo F'hs DIk EHVIDS & ¢ J7Fy FUIY jp ALRUSRE & v JofWy 4 Falhs

Ercat horbs 10-30 cm tall ; branches diffuse or erect, pubescent.
Leavos 2-3.5x%0.3-0.5 cm sessile, lincardanceclate, pubescent, acute
&t apex, obtuse at base, Flowers 2.3 mm across, white, paired in
axillary peduncies; peduncies 5-10 mm jong. ~Capsules 3-4 mm across,

. A e anhelahase oith adevessad haires + soads e ol T oo
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FI. & Fr.: January-April.

Distrih. : CaHAwDBALLY @ Frequent in mojst piaces along the sandy
sea shore.

CRASSULACEAE

BryorHYLLUM Salusb,

Bryopbyllom piomatem ( Lamk. Y Oken, Allg. Naturgesch 3 (3) : 966,
1841; Sant. in Fl. Saur. 1 : 213, 1962. Coryledon penmatum Lamk.
Encycl. 2: 141, 1786.  Bryophylium calycinum Salisb. Parad. Lond. ¢, 3,
1805 : Clarke in Hook. f. Fl. Brit. India 2 ; 413, 1878 ; Haines 2: 357,
1992,

Succulent glabrous herbs or undershrubs, 0.5-1 m tail ; stems fleshy,
pithy, erect or somelimes prostrate, rooting at nodes. Leaves 5-12x

3-5cm, greepish-purple, campanulate, io axillary or tcrminal panicles ;
flowering scape 30-60 cm long. Fraits follicular, included in the

persisteat perianth.
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Fl. & Fr.: December-March ; April-May.

Distrib : BAHAKUD, PARADEEP ¢ Frequent in sandy scrubs sfong
river banks ; often in the cultivated gardens.

Drosera Linn,
Key 1o Species

la. Leaves obovate, in roseites at base ves  burmanni 1
Ib. Lesvea linenr, couline indica 2

!. Drosera burmanpi Vahl, Symb. 3:50, 1794; van Stecnis in Fl.
Mal. 4 : 378, 1958 ; Clarke in Hook. f. Fl. Brit. India 2: 424, 1878 ;
Haines 2 : 359, 1922, *Mukta Jali'.

Perennial, rosulate herbs ; stems with subterrapean tubers. Leaves
in rosettes, adpressed to the soil, I-1.5%0.5-1 ¢m, obovate or spathulate,
sessile, red or green coversd with giandular, irmitable, orthigmotropid
capitate bairs. Flowers 2-3 mm across, purple or rose-coloured, 6-20,
arranged in helicoid cymes on a slender scape ; scapes 2-3, each 9-20 cm
long. Capsules ovoid, 1-2 mm long ; sceds many, scrobiculate.

Fi. & Fr. : December-April.
Distrib. 1 KoNARK, CHANDBALI:© More or less common along the

sea-shore.

2. Drosera indicx Linn. Sp. Pl 282, 1753 ; vap Steeniz in Fl. Mal,
4 : 379, 1953 ; Ciarke in Hook. f. Fi. Brit. India Z;424, i878; Haines
2: 359, 19,

Perennial herbs @ stems without subterranean tubers. Leaves 2-8B
cm long, linear, covered with irritable tentacles. Flowers 2.4 mm across,
purple arranged in helicoid cymes ; Capsules 46 mm across, broadly

Py, W PR Qameda raeny gmﬂnh ﬂﬂn'ltl' ribhhad
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Pl &Fr.: August-October.

Distrib. t+ KonaRk : Frequent on moist sandy places and grass

lands.
RHIZOPHORACEAE
Key 10 Genera
1a. Flowers chractoolate ; calyx 8.13-lobed we Brocumma 1

1b. Flowers bractoolate ; calyx 4-8-lobed :
2a, Petals with appendages ;
2b. Petals withowt appendages - Ruizormols 4
3s. Culyx ovate, acute ; stamens 10-12 - Coucrs 2
3b. Calyx linear-oblong ; stamens nDUmeTOUs - Kawomr 3
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1. Brucumra Lamark.

Key to Specias

ia. Fiowers solitary :

2a. TFlowers red, petal lobes reflexed o gymnorrhiza 1

2b.  Flowers vellow, petal Iobes not reflexed sexangula 2
1b, Flowers not solitary, 2-5.flowered :

3a. Calyx tube semi-cylindrical, ridged v parvifiora 3

35, Calyx tubc cup-shaped, not ridged s cylindrica 4

1. Brogniera gymnorrhiza (Linn.) Savigny in Lam. Bnc. 4: 696,
1798 ; Ding Hou in Fl. Thailand, 2: 8, 1970 ; and Fl. Mal. 5 ; 461, f.
16, 17n., 1958 ; Henslow in Hook. f. Fl. Brit. India 2 ; 437, 1878. B,
conjugata (non Rhizophora confugata Linn.} Merr. Philipp. L. Seci, 9: 118,
1914 ; Haines ! : 349, 1922 ; Rhizophora gymnorrhiza Linn. Sp., Pl. 443,
1753. 'Kekra'.

Tree 6-20 m tall, 30-60 ¢cm in diam,; bark rough, fissured, corky
lenticellate ; stem base shortly buttressed with many geniculate pneuma-
tophores. Leaves 12.5-20.5x5.5+7.5 cm elliptic-oblong or ovate-elliptic,

thicl ~Aneioneanns Aasrloorssn. sntive ﬂﬂﬂfﬂ at aﬂﬁ! nhtnca ﬂl‘ haan +
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petioles reddish green in colour. Flowers, scarlet, up to 3.5-4 cm, solitary,
axiilary ; calyx tubes ribbed, 10-14-lobed, petals as many as calyx lobes,
13-17 mm long, two lobed caducous, cmbrncing a pair of stamens, each

sinus of petal w:th one straight bnstlc margin of petal giabrous or
hairy ; sinus bristles, apical cillias and marginal hairs, very variable in
numbers and sgizes with many intergrading forms ; stamens 9-12 mm
tong ; anthers linear ; style 12-17 mm Jong, 3-fld. Hypocotyl, angular,
cigar-shaped, 15-17 x 1.5-2.5 cm narrowed at apex.

Fi. & Fr.: Throughout the year. Shedding of hypocotyle : at the

neet of monzoon {March to June), several hypocotyles are found float-
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ing during this penod with plumules upwards and radicles submerged.

15
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regions of several creeks and channels uscally preferring inundated wet
soils in association with Rhizophora apiculata and Kandelia candle. It
is often common along the interior island in association with Heritierg=
Jomes, Cynometra mimosoides, Aglaia cucullata nnd Excoecaria agaliocha,

2. Brugulers sexangula (Lour.) Poir. in Lamk. Enc. Suppl. 41 262,
1816 ; Ding Hou in FI. Thailand 2 ; 8, 1970 ; and FI. Mal. 5: 23, 463f.
~6b, 17m, 1958 ; Back. & bakh. f.in FL Java 1: 381, 1963. Rhizophora
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sexangula Lour. Fl, Cochinchina 297, 1790. Bruguiera eriopetaia W. &
A. ex Arn. Ann. Mag. nat. Hist. I : 368, 1838 ; Henslow in Hook.
f. Fl. Brit. India 2 : 438, I878.

Trees 6-16 m tall, 20-40 cm diam. ; stems shortly buttressed, with
many still roots from the base; bark reddish brown, fissnred, lenti~
cellate, Leaves 10-15 x 4-5.5 cm elliptic-oblong, or oblanceolate, coria-
ceous, acute at apex, obtuse or truncate at base ; midribs and petioles
yellow in ceolour. Flowers yellow, 3-3.5 em long, solitary, axillary;
calyx tube 1.2-1.7 cm long, ribbed, 10-12-lobed, each 1.8-2 cm long,
petals yellow, as many as calyx Jobes, coriaceous; each 13-14 mm long,
bilobed, caducous, embracing a pair of stamen ; lobes obtuse at apex,
not reflexed at tip ; tip of petal lobes with 0-1 or 2 cillias ; sinus of petal
with one straight bristle ; margin of petal glabrous to depsely hairy;
sinus bristles, apical cillias and marginal hairs very variable in number
and size ; stamens $-9 mm long ; hypocotyle 10-15 cm long.

Fi. & Fr. : Same a$ B. gymnorrhiza,

Distrib. ;. BaHAEUD, DUNGMAL, BmiTarRgkaNIKA @ Common in the
outward mangrove fringes, the beginning of the trapsition areas to
ordinary inland plants ; as a rule on dry sandy soils where the places
are infrequently flooded with salt water. Contrary to Disg Hou (FL
Mal. I ¢} it is often found in association with Acrostichum, Tamarix
Sp., Salvadora persica aud never in association with B, cylindrica or B.
parviflora.

Note : Like B. gymnorrhiza, sinus bristles, apical cillias of the petal
lobes and marginal hairs of the petals are very variable ; extreme as well
as intergrading forms are also found here. Haines (1922 and Mooney
(1950) have not recorded this species from Orissa. The presence of
this taxon is a new record for entire E, coast.

3. Brogoiera parviflora {(Roxb.) W. & A. ex Griff. Trans. med. phys,
Soc. Calcutita 8 1 10, 1836 ; Ding Hou in Fl. Thailand 2: 9, 1970 ; ard
FL Mal, 5: 564f. 6a, 20, 21, 1958 ;: Henslow in Hook, f. Fl. Brit. India
2: 438, 1878 ; Mooney 252, 1950. Rhizophora parviflora Roxb. Fl. Ind,
ed. Carey 2 ; 461, 1832.

Trees, 10-16 m tall, 15-20ecm in diam, ; bark greyish-white, lenti-
cellate, smooth ; twigs yellowish with many stipular scars: stem base
usually buttressed, with numerous flesh-coloured, knee-bent pnecumato-
phores. Leaves 6,5-10.5 X 2.5-4 cm, elliptic, coriaceous, dark-green
with yellow mid-ribs, scute at apex, cuneate at base; petioles yellow
2-2.5 ¢m fong. Flowers, greenish-yellow, 1.3-1.5 ¢m long, sub-cylindrical,
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3 in axillary pedunculate cymes; peduncles 0.8 cm long; pedicels
0.8-1 ¢cm long, articulated ; calyx tubes 9-11 mam long, ribbed ; lobes 8,
cach 2 mm long, thick, coriaceous; petals as many as calyx lobes,
caducons ; each 2 mm long, bilobed, rounded at apex, tip of the petal
Iobes with 3 long cillias ; sinus with one longer bristle ; margin of petals
medinmly hairy throughout. Hypocoiyle 15-25 em leng, cylindrical,
smooth, slightly curved towards middle,

Fl. & Fr. : Usually March-July.

Distrib. : BATIGHAR | Common alorg the intertidal zones near
estuaries just after Aviceania marina. Usually much more tolerant of sub-

mergence, salinity and soft silty clay soil. It often establisbes itself as a
pure stand on the inner side of the mangrove, or frequently in association
with B. cylindrica, Aegialitis rotundifolia and Lumnitzera racemosa.

4. Brugniera cylindrica {I.inn.) Bl. En. PL Java 1 : 93, 1827, quoad
basionym ; Ding Hou Fl. Thailand 2 ; 9, 1970 ; and in Fl. Mal. 5: 467,
1958. Rhizophora cylindrica Linn, Sp. Pl. 443, 1753. Bruguiera caryo-
phylloides (Burm. f.) Bl En.0l. Jav. 1: 93, 1827 ; Henslow in Hocok.
f. Fl. Brit. India 2 : 438, 1878 ; Haines 1 : 349, 1925. ‘Champa’.

Trees 10-12 m tall
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with many still roots ; twigs bronzecoloured with stipular scars. Leaves
8-16.5 x 5.5-6.5 cm oblanceolate, or rarely elliptic, thick coriaceous,
bronze-green, acute at apex, cuneate at base; petioles 3-3.5 cm long.
Flowers, white, 1-1.3 ¢cm across, 3 in axillary pedunculate cymes ; pedun-
cles 7-8 mm long; pedicels very short, not articulated ; calyx tubes
smooth, cup-shaped, not ribbed, lobes variable in numbers usually 8.9,

or 10, reflexed, each 8-10 mm long ; petals white, as many as the calyx
lobes, each 8-10 mm long, bilobed, tip of petal lobes rounded, with 3
cillias in each ; sinus of petal lobes with one long bristle ; margins of
betals mediumly hairy throughout. Hypocotyle 10-14 cm long, 5 mm
in diam., more or Jess cylindric, straight or slightly curved towards apex.

Fi. & Fr.: March-August or rarely throughout the season.

Distrib. : MAHANADI, MAIPARA @ More or less same as B. parvifiora,
gregarious on newly formed soils along the estuaries behind Avicennia
marina communitics ; tolerant of prolonged submersion, high salinity
and prefers immature soils. Sometimes found along the intertidal zones
up to the ioner fringes of mangrove swamps ; frequently in association
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Throughout estuaries of Mahanadi and Maipara. Batighar, Jambun,
Kaasardia, Tharkurdian and Hookitola, Cuttack Dt., Orissa.

Notes : Number of calyx lobes vary from 8-10. Evenin a cyme of

three flowers, this condition is observed clearly.

2. CEeriops Arn.
Kev to Species
la. Petals with 3 clavate appendages ; anthers shorter

than the filaments tagal 1
1b. Petals fringed, not with clavate appendages ; anthers
longer than the filaments v decandra 2

1, Ceriops tagal {Perr.) C. B. Rob. in Phiilipp. I. Sc. 3 {Bot.) : 306,
1908 ; Ding Hou in Fl, Thailand 2: 1], 1970 ; V. Steenis in Fl. Mal.
5:469, 1958, Rhizophora tagal Perr. Mem, Soc. Linn. Paris 3: 138,
1824. Ceriops candolliana Arn. Ann. Mag. nat Hist. I : 364, 1838, nom.
illeg. ; Henslow in HK, f. Fl. Brit. India 2 : 346, 1878. ‘Math garan’.

Trees 3=5 m tall, 10-20 cm in diam. ; bark light red, lenticellate, pecl-
ing in thin flakes ; stem base pyramidal in outline, with Buted buttresses
and stilt roots. ILeaves 6-12 x 3-6 cm, obovate, or obovate-oblong,
coriaceous, entire, emarginate or rounded at apex, cuneate at base;
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5-7 mm, across, white, resinous, 6-10, arranged in condensed cymes from
the upper axils ; calyx 5 cleft, lobes linear, reflexed in fruit; petals 5,
oblong, coherent at the base with uncinate hairs, each 3-3.5 mm long
with 3 clavate appendages at the tip ; anthers shorter than the filamenfs.
Fruits ovoid, 1.5-2 cm long, with persistent reflexed, calyx lobes ; hypo-
cotyle 20-25 cm long, club-shaped, pointed towards the radical end.

Fi. & Fr.: February-August ; September-December.

Distrib. :  TuaKurDIAN i Frequent along the intertidal Zzone,
inner and outer fringes of the mapgrove swamps. Usually found in
association with Ceriops decandra, Bruguiera cylindrica and Xylocarpus

ﬂifﬁuﬁstﬂﬂ ;J..

Note : Most useful taxa; Barks yield maximum quantity of tanmin ;
tranks and branches used for bouse building accessory, parts of country
boasts and good charcoal.

Prain in Rec, Bot. Surv., India 2(4): 306, 1903, stated that “There
is no obvious reason why C. candolena, should not occur, and the
circumstances it deserve to be carefully looked for™.
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However, we have coliected this plant from Sunderbans near Shajina-
khali R. F. and also from Mahanadi delta near Thakurdian Reserve
tidal forest, in Maipara river mouth, Cuttack District, Orissa. Haines
(1922) and Mooney (1950) did not report this taxon from Orissa ; hence
the present record of its collectionis a new record for the Bast coast

of India.

2. Ceriops decandra ((Griff.) Ding Hou in FL Thailand 2 : 11, 1970 ;
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nat. Hist. 1: 364, 1838 ; Hensl, in HK. f, FL. Brit. India 21 436, 1878;
Haines 2: 363, 1922, Brugufera decandra Griff. Trans. med. Phys.
Soc, Calcutta 8 : 10, 1836. *Gharn or Charta’.

Trees, about 4-10 m talf and 10-30 cm in diam. ; stems reddish-brown,
much-branched ; bark light-gray, lenticular fistures, peeling in thin flakes ;
stem base pyramidal in outline, with many stilt roots. Leaves 5-14%
4-10 cm, obovate or elliptic-oblong, coriaceous, rounded or emarginate at
apex, cuneate at base ; patioles 1.5-2 ¢m long. Flowers white, 3-4 mm
across, résinous, 8-14-flowered, condensed cymes arranged in the axils
of several nodes or from vpper axils of branchlets; Calyx lobes not
reflexed ; petails not cohering, fringed at apex; stamens | mm long,
anthers much longer than filaments. Fruits ovoid, conical, hypocotyle
12-14 cm long, angular, sulcate.

Fl. & Fr, : February-November ; almost throughout the year,

Distrib. . BATIGHAR, BHITARKANIKA : Common along the edpes of
mangrove swamps, intertidal zones of several crecks amd cannels and
sometimes towards the outer mangrove zones on sandy habitat, usually
in association with Excoecaria agallocha, Rhizophora apiculata and

Brugulera gymnorthiza.
Uses : Same as C. tagal.

Note : The local people recognise this taxon under 3 forms, pamely
‘Mat garan’,‘Jelegaran’, and ‘Thamti garan’, The ficld observations showed
that '"Mat garan’ is common along the ijntertidal zomes of mangrove
swamps. This form corresponds to C. tagal, atree 4-10m tall, 10-30 cm
in diam., noi much-branched; leaves dark-greem, thickiy coriaceous,
As a contrast to this form the locally known ‘Jelegaran’ and ‘Jhimti
garan’ are one and same taxon end belong to C. decandra, & bushy tree
0.5-3 m tall, 3-10 ¢em diam., profusely branched ; leaves light-green,
thinly coriacecus. Common along the outer fringes of mangroves majuly
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3. KANDELIA W & A.

Kandelia candel (Linn.) Druce, Rep. bot. Exch. Club Br. Isl. 3 ; 420,
19t4 ; Ding Hou FI. Mal., 5: 475, fig. 26, 1958 ; FL. Thailand 2: 12,
1970, Kandelia rheedei W, & A, Prod. 311, 1334 ; nom. ifleg., Hensl.
in Hook. f. Fl. Brit. India 2 : 437, 1878 ; Haines 1 : 348, 1922. Rhizo-
phora candef Linn. 8Sp. Pl. 443, 1753, ‘Rasunia’,

Trees or shrubs 5-9 m tall, 20-40 c¢m in diam. With many soft,
upright branches ; stem base flesh-coloured, suddenly inclined to form a
direct line with buttresses ; tap roots abortive, stilt roots present from

tha “n.rl.nr.u“-funn af the lﬂh1|'ﬂlll" gtarm huﬂn FEwmtivse otorms hoaes wisih its

stilt roots resemble a horse-tail, Leaves 10-14X%3-5.5 em, oblong or
elliptic-oblong, coriaccous, deep green above, pale bereath, entire,
rounded at apex, obtuse or cuneate at base; petioles 1.6-2 cm long;
stipules 2.5-3 cm long. Flowers, 1-1.5 cm long, white, arranged in
axillary, dichotomously branched cymes; bracteoles cup-shaped, at the

base of each dichotomy and adnate to the base of the calyx. Calyx
5. lohad rafloxad each lobe 12-15 mm an'lo bt nl‘fﬂlt -ﬂ' each R-1{) mm lanes
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multified with long setas. Fruitg 2.5-3.5 cm Iong, ovoid, conical, solid ;
hypocotyle spindle-shaped, 30-80 ¢m long, terete, narrowly pointed
towards the radical ends.

Distrib, : BATIGHAR, BHITARKANIKA ! More or less common as 2
pioneer, along the intertidal zones of several creeks and canals ; sporadic
along the banks of estuarine islands; wusually in association with
Porteresia coaretata and Rhizophora apiculata.

Fl. & Fr.: Throughout the vear.
Germination and seedlings : Same as in Rhizophora.

Uses : Mainly for firewoods.

During the ebb tide the area presents a picture as if an outside
agency has planted innumerable hypocotyles into the soft mud in regular

order.

4. RH1zopHORA Linn.

Key to Species
Ia. Infjorescences 2-fiowered ; petals glabrous o apiculate 1
Ib. Inflorescences more than 2-flowered ; petals hairy
8. Style obscure, 0.5-1 mm long we Mmucronaia 2

2b. Styk comapicuous, 3-5 mm long stylosa 3
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1. Rhizophora apiculata Bl En. Pl Jav. 1:91, 1827; Ding Hou
in Fl. Thailand 1970 ; v. Steenis Fl, Mal. 5:452, 1958. R. conjugata
auct. non. Linn. Hensal. in Hk. f. Fil. Brit. India 2 : 436, I878. R.

nﬂnrfﬂfar:a nf‘ Prod 323 1898 + Hainae 1+ 187 107 L T L
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Trees 1520 m tall, 30-100 ¢m in diam. ; stem base without tap root
systeoy from beginning ; supporting stilt roots acrial, many branched ;
branched sympodial, Leaves 10-20x35-9 cm, elliptic oblong, sub-
lanceolate or ovate-lanceolate, decussate, entire, coriaceous, acute,
apiculate at apex, cumeate at base. Flowers, 10-12 mm long, yellow,
sessile, paired in upper axils from cupular involucres, peduncles short,
4-6 mm loag. Fruits 2.5-3 em across, obpyriform, solid, brown;
hypocotyle 40-80 cm long, smootk, cylindrical, pointed towards the
radical end.

FI. & Fr.: Mostly throughout the season.

Distrib. : Fawse PoInT, Jameu, Hookitora @ Common-along the
intertidal zones of several creeks and canals in the mangrove swamps,
in deep soft mud and subjected to regular normal high tides ; usually
in association with K. mucronata and Xylocarpus obovara or sometimes
as pure stands. Four to six metres of the total height of thege plants
remain submerged in saline water during high tides thus showing a
remarkable adaptation to the surrounding conditions,

Germination of seedlings from the hypocotyle :—v, Steenis in FI.
Mal, 5: 431, 1958, states “To our knowledge there have been made no
pertinent obaervation in nature to the effect that one has actually seen
fruits falling, stickiag in thec mud, remaining in a vertical position and
growing up.”

We were fortunate, bowever, to observe the following facis in the
field. We have collected mature hypocotyles which were more than
70 cm long, Since the lower part of the hypocotyle is always heavier
than the upper part, at maturity, after detachment from the attached
fruit it penetrates directly vertically in the soft mud wnderneath during

'!I'IF- ﬁl‘bt‘.de and furfl'\hr .r"ﬂ'lrnlnnm.nnl talas in tha coma nloca by
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developing roots and leaves. This phenomenon is observed even during
the beginning and at the end of high tide while the places remain under
low water current with low water level, But during the bhigh tide the
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to come into the contact with soft mud, and naturally it floats vertically
along the water current. The hypocotyle drifts freely in water with
plumule upwards and radical submerged and along water current it is
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dispersed or wafted into the adjacent forests, Ia the forest floors if they
are obstructed by other roois and forest debries during ebb tide,

the pointed end. As the roots establish theirselves the seedling soon
assumes a vertical position. It was also observed that the detachment
of hypocotyles from mother plants occur during the monsoon when
there is a fresh supply of water during May.July, thus offering a usually
suitable period for the hypocotyles to develop roots and leaves,

We have observed at Falsepoint, Cutiack, Mahanadi Delta, from a
boat that a hypocotyle of 70 cm long, detached from a fruit from a
beight of about 15 m, and stuck into the soft mud during the ebb tide
with about 30-35 cm of its length embedded in the mud,

Uses : Firewood, charcoal, and bark for tannin.

Note: As R.conjugata Linn. is based on a drawing of flowers and
fruits of two different species of different genera, the species identification
shall remain uncertain because of the inadequacy of the drawing, which,
in turn, has led in the past to confogsion and error. Hence Ding Hou
(. c.) has rejected rightly it in accordance with the Article 65 of the
ICBN ( 1956 ).

2. Rhizophora mmeronatn :  Poir. in Lamk. Tab. Encyet { Text)
2:517, 1794 ; Lam. Tab. Encycl. 1:t. 396, f. 2, 1797 ; Poir in Lamk.
Encycl. ¢ : 189, 1804 ; Hensal. in Hook. f. Fl. Brit, India 2 : 435, 1878 ;
Haines 1 : 346, 1922 ; Ding Hou (/. c. ). 'Bara Rai’.

‘Frees 10-20 m tall, 60-150 cm in diam., much-brancked ; branches
marked with closed leaf scars; stem base with numerous still roats ;
still roots branched, lenticellate; aerial rools present ; tap root abortive,
Leaves decassate, 10-18x4-9 cm broadly elliptic, oblong or broadly
ovate, deep green, coriaccous, acutc, blunt or with a fine mucro at apex,
obtuse or cuneate at base. Flowers 1.5-2 cm long creamy white, fleshy,
fragrant, arranged in axillary cymes; peduncles 2-5 cm long, 2-3 times
forked ; pedicels 5-10 mm long. Calyx 12.15 mm long, deeply Iobed ;
petals 7-8 mm long, hairy along margins. Fruits 3-4 cm across, ovoid,
conical, solid brown ; hypocotyle 30-70 cm long, cylindric, warty.

Distrib, : MaHanaDI DELTA ;  Gregarious along the intertidal
zonck of several creeks and canals in the maogrove swamps, more
common than R. apiculata in similar localities in azsociation with
R. apiculata, Xylocarpus mekongensis, and Avicennia officinalls Haiesn



FLORA OF THE MAHANADI DRELTA 161

{ . ¢.) mentioned the oceuwrrence of poeumatophores in this species.
The pneumatophores of A. officinalis frequently get intermixed with the

stilt roots of this plant, thus they appear as pneumatophores of
R. mucrongia.

3. Rhizophora stylosa Griff. Not. Pl, As, 4 : 665, 1854; and Ic.
4, t. 640, 1854; Ding Hou in v. Steenis FL. Males. 5 : 4356, 1958.
R. mucronata var. stylosa Schimp. Bot. M, H. Trop. 3: 92, 1981,

Trees 8-12 m tail, with numerous stilt roots; branches sympodial,
leafscars closely arranged. Leaves 6-16%5-7.5 ¢m, elliptic or broadly
eiliptic-obiong, coriaceous, obtuse or biunt at apex, cunecaie at base.
Flowers 1-1.2 em across, vellow with purple tinged at apex, arranged in
axillary dichotomoulsy branched cymes; peduncles 3-5 cm long, 4 times
forked ; calyx lobes 7-9%2-3 mm long; petals 6-7x1-2 mm long,
purple tinged at apex ; margins densely hairy ; stamens 8, 4 epipetalous
and 4 ¢pisepalous ; filaments short ; styles 3-5 mm long, slightly forked ;
hypocotyle cylindric warty 40-50 cm long or more at maturity.

FI. & Fr.: Same as in other species.

Distrib. . TuAXURrDIAN : Rare along shallow muddy sea-shores
and along sandy sea beach facing the sea. It usually favours a separate
ecological nich than the other two species of the genus and usually found
in association with Avicenmia maring and Aegialitis rotundifolia,
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and Thakurdam Reserve tidal forest towards the outer fringes of
mangrove in Orissa i3 a new record for the Indian Flora.

COMBRETACEAE
Key o Genera
Reccptacles with two adnate bracteotes LuMnITZERA 1
Receptacles without bracteoles COMBRETUM 2

1. LumMwiTZERA Willd.

Key to species

Flowers whits ; knee.like pneurnstophores absent we  racemoan 1
Flowers red ; knec-liko ppeumatophores present ve tircorea 2

1. Luommitzera recemosa Willd. in Neue Schr. Ges. naturf., Fr. Berl.
4: 187, 1803 ; Excell in F1. Mal. 4 : 588, 1954 ; Clarke in Hook.f. Fl.
Brit. India 2 : 452, 1878 ; Haines 2 1 363, 1922. ‘Kiripa'.
11
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Trees, 3-8 m tall, without pneumatophores; bark reddish-brown,
lenticellate, Leaves 4-8.5%x1.5-3.5 cm, obovate, thick, coriaceous,
entire, ecmarginate at apex, coneate at base; petioles very short.
Flowers 9-11 mm long, white, sessile, in axillary spikes; receptacles
3.5 mm long, tubular, with two adnate, persistent bracteoles. Ovary
oblong, clongated, 4-5 carpellary, unilocular, ovules pendulous from the
top of placenia. Fruits 8-10x4-6 mm, compressed, woody, eilipsoid,
1-seeded, drupes ; seeds elongated, pointed towards apex.

Fl.&Fr.: N

Distrib. : HUKITOLA, BATIGHAR, THARURDIN : Common along sandy
and muddy gea shores, back mangroves and inner fringes of estuarine
islands, Found in pure stands or im association with species of
Excoecaria and Avicennia. If the mangrove swamps become unsuitable,

gradually for further regeneration of Rhizophora sp. this species establishes
in such regions,

2. Lumnitzera littorea { Jack. ) Voigt. Hort. Suburb. Cale. 39, 1845 ;
Exell in Fl. Mal. 4 : 586, 1954. Pyrrhanthus littoreys Jack. Mal. Misc.
2(7): 57, 1822. Lumnitzera coccineca W.& A. Prodr. 316, 1834 ;

Clarke in Hook. f. FL. Brit. India 2 : 452, 1878, “Kiripa".

Trees 8-15 m tall, 30-60 cm tn diam., with knee-like pneumatophores ;
bark dark-brown, fissured. Leaves 1.53-4.5x0.8-1.5 ¢m, ovate or ovale-
elliptic, corizceous, rounded, emarginate at apex, cuneate at base.
Flowers 10-12 mm long, red, shortly pedicelled in terminal racemes.
Froits 9-12 mm long, compressed, corky, longitudinally-ribbed.

Seed one.
Fl. & Fr.: May-June ; July.

Distrib.: TsHARKURDIAN : Rare, mostly restricted towards the
middle zone of estuarine isiands, sometimes found forming pure stands
along the back-mangroves.

Note: Haines (1922) and Mooney (1950) have not reported this
species from Orissa ; hence it is a new record for Orissa.

MYRTACEAE

Syzygium Gaertn.
Key 1o Species

Flowers in panicolatas cymes cumini 1
Flowera solitary or fascicled ce rasgoifolium 2
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1, Syzyginm cumini ( Linn, } Skeels in U. S. Dept. Agric. Bur. Pl
Bull. 2 248, 1912 ; Myrtus cumini Linn. Sp. Pl. 471, 1753 ; Eugenia
Jambolana Lamk. Bncl, 3:198, 1789 ; Duthie in Hook. f. Fl. Brit.
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Evergreen trees, 10-20 m tali ; bark smooth, preyish-white, Leaves
4-16% 3-6 cm, elliptic-oblong, coriaceous, acuminate at apex, cuneate
at base. Flowers 5-10 mm across, white fragrant, in paniculate cymes,
Fruits 2-3 ¢m, ellipsoid, dark-purple berries,

Fi, & Fr.: March-April; May-June.

Distrib, ;. BAHAKUD, BwWITARKAMIEA : Frequent in scrubs, river
banks and back mangroves; commonly cultivated in gardens as fruit
trees,

2. Syzygium rescifoliom ( Willd.) Sant. & Wagh. in Bull. Bot.
Eugenig bracteqrq Roxb, ex DC. Prodr. 3 : 264, 1828 ; Duthie in Hook.
f. FL. Brit. India 2 : 502, 1879 ; Haines 2 : 379, 1922, “Unchan’'.

Shrubs or small trees, 0.5-2 m tall ; branches rusty-pubescent when
young. Leaves 3-6%2-3.5 cm, ovate or clliptic-ovate, subcoriaccous,
acute at apex, obtuse at base. Flowers 3-8 mm across, white, fragrant,
in axillary, solitary or 2-4 flowered fascicles; peduncles 1-2 em long,
rust-pubescent. Fruite 1 cm in diam., globose berries, red when ripe.

Fl. & Fr.: Throughout the year.

Digtrib. : BAHAKUD, BHITARKANIEA @ Common along the riverine
scrubs, coastal thickets and sandy sea shores, usuvally in association with
Carissa spinarum and Clausena heptaphylla,

MELASTOMATACEAE

MeMECYLON Lingo.

f, FL Bnt Indra 2 558, 18'?9 _ngl_i & ngh in Fl Java 1 374, 1963.

Memecylon edule ( Ruxb ) var. ovata Clarke ( Le, ), 564 ; Haines 2 : 389,
1922,

Shrubs or small trees, 0.5-2 m tall; branches many, glabrous.
Leaves 5-14 x2-7 ¢m, ovate-gliiptic or broadly ovate, coriaceous, shining,
acute at apex, rounded at base. Flowers 4-5 mm across, blue, arranged
in panicles ; pamicles 2-4, clustered together in the axils of leaves or
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fallen leaves ; peduncles 1,5-2.5 cm long, guadrangular; hypanthium
campanulate, Fraits 4-8 mm across, globose; berries, dark blue
when ripe.

Fi. & Fr.: April-June ; July-August.

Disirib.: BAHAKUD, BHITARKANIKA : Common in sandy scrubs
and coastal thickets, wsually in assocjation with Carissa spinarium and

Eugenia ruschifofia.
LYTHRACEAE
Key to Genera

la. Herbs with glabrous leaves :

2a, Bracts leaf-like ; capsules septicidal Rorara 1

2b, Bracts scale-like ; capsules indehiscent, or bursting
irreguiariy AMMANIA, 2
1b, Shrubs or trees with pubescent leaves .+ LAGERSTROEMIA 3

1. Rotara Linn.

Rotala verticillaris Linn, Mant. 157, 1771 ; Kochne in Engl. Pfreich
17:30, 1903; Wt Ic. t. 60A, 1840, Ammania rotala F. Muell.
Fragm. 3 : 108, 1863 ; Clarke in Hook. f. Fl. Brit. India 2 : 567, 1879,

EBrect or ascending, glabrous herbs, 10-20 cm tall ; stems sometimes
creeping with erect brapches, rooting at nodes. Leaves 8-13 mm long,
linear, sessile, glabrous, mostly arranged in whorls of 4-8, Flowers
i-1.4 mm long, purple, verticillate with leafy bracts. Fruits ellipsoid,
3-valved capsules ; walls finely transversely striated.

Fl. & Fr. . September ; October.-November,

Distrib. : Saravva: Frequent along moist sandy places near the
coast, low lying areas and rice fields.

Note : Haines ( 1922 ) and Mooney ( 1950 ) have not reported this
species ; hence it is a new record for Origsa.

2. AMMANIA Linn.
Key 1o Species

Cymes distinctly-peduncled ; petals present w  multifiora 1
Cymes not distinetly-peduncled ; petals absent we  baccifera 1
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1. Ammania maultiflora Roxb. Fl. Ind, ed. Carey 447, 1832;
Koehne in Engl. Pfreich 17 : 48, f. 5A. 1903 ; Clarke in Hook. f. Fl,
Brit. India 2 : 570, 1879 ; Haines 2 : 396, 1922,

Much-branched, erect or decumbent herbs; stems quadranguiar,
often rooting at modes. Leaves upto 2 cm long, sessile, decussate,
elliptic-oblong or lanceolate ; bracts scale-like, linear. Flowers 1 mm
long, red, axillary, pedunculate, 3-5-flowered in thyrses or in simple
dichasia ; petals present. Capsules 1-1.3 mm across, globose, reddish-
brown, rimlhr e“prrmu from calyx.

FI. & Fr.: August-September ; November-December.

Diserib, : FaLse Point, Kurang : Common along moist sandy
places and paddy fields.

~ O W TR N, 10 17EN
4, AlNINamda UJavceiera ll.ll.l IJP l'l. Laly 1522

(1c.)
Clarke in Hook. f. Fl. Brit. India 2 : 569, 1879 ; Halncs2 396, 1922,

P"u'
ﬂh
s B

Erect herbs, upto 50 cm tall; stems much-branched, rigid,
quadrangutar. Leaves 2-4%0.5-0.8 cm, sessile, decussate, elliptic-oblong
or linear-lanceolate, acute at apex, narrowed at base. Flowers 2-3 mm
long, greenish-brown, axillary, 3-many-flowered cymes ; petals absent,
Capsules {-2 mm across, depressed globose ; seeds many.

Fi. & Fr. ;. October-November ; December.

Distrib. . CHAUMAHANI, FLASE PoINT: Common in Paddy ficlds,
inundated low lying areas and river banks.

3, LAGEBRsSTROEMIA Linmn.

Lagerstroemia speciosa (Lion.) Pers. Synops. 2: 72, 1806 ; Koehne
1 Dfrainh 17 - 1‘1 1003 uu)u-l]ua"nln enanines Tinn Rfant 3« 241

n Eug; & Alwlwii 1T .., At JFL B AMORE METLpLTO ASLIERLy ATHLSARLLL 4 w ATTF)

1771. Lagerstroemia ﬁa.r-reginas Retz, Obs. 5: 25, 1788 : Clarke in
Hook. f. Fl. Brit. India 2 : 577, 1879 ; Haines 2 : 391, 1922,

Deciduous trees or shrubs, 3-8 m tall. Leaves 8-25 x 3-10 cm,
elliptic-oblong, dark-green above, pubescent below, obtuse or acuminate
at apeXx, acute or rounded at base. Flowers 4-8 mm long, detp purple,
-arranged in terminal paniculate cymes. Capsules 0.8-1 ¢m long, ellipsoid,
woody, 3-6-valved } seeds many, apically winged.

Distrib, : FALSE POINT, BAHARUD : Rarcly wild in sandy scrubs along
ziver banks, Planted as an ornamental trees in gardens and parks.
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SONNERATIACEAE

SOoNNERATIA Linn. f. nom. cons.

Key to Specles
la, Pctalsabsent :
2a, Calyx 4-merous ; leaves narrowly elliptic apetalg 1
2b. Calyx 7-8-merous ; leayes obovate to suborbjoular griffirhii
Peiais prosent

3a. Flowers red with expanded ealyx tube ; leaves

[y
FI“

usually mucronate (Hydathode) . caseolaris 3
3b. Plowers red with cup.shaped calyx tube ; leaves
emucronate (Hydathode nil) alba 4

1. Souneratia upl:u:ua Buch.-Ham. in S}Fmii, Emb usuy Ava 3: '-H.r.
1800 : Back. & v. Steenis in Fl. Males. 4 : 286, 1951 ; Clarke in Hook.
f. Fl, Bnt. India 2 : 579, 1879 ; Haines 2 : 392, 1922, ‘Kerua’.

Trees 10-40 m tall, 50-200 cma in diam., with dense crowns; stems
with many pale-green, soft drooping branches ; bark thin, light-brown,

irregularly figeured ; stem base not butiragged, provided with 15-150 em

s A =2 L2LT LR =t L 1Y

long, peg- hkc, corky pneumatcphores ; pneumatophores sometimes forked
twice or thrice. Leaves 5-14X2-3.5 cm, narrowly elliptic-oblong or
oblanceolate coriaceous, atienuaic at base, tapering towards apex.

Flowers 1.5-2 cm across, apetalous, green or yellowish-white, in 'axi]lat;g

solitary, or terminal 3-flowered dichasia or 7-Alowered ¢ymes from the
branch-axils, Fruits 2-2.5 em across, smooth globose, many-sceded
berries, shortly pointed at apex, supported on flat, expanded calyx tubes
with persistent, reflexed calyx lobes at base,

Fl. & Fr, : February-May ; June-July.

Distrib. . BATIGHAR, JAMBU, BHITARKANIEA ! Commeon along the

bord ¢ i tand ics i dai : : \
channels towards upstream swamps ; invariably found in places, affected

with fresh brackish water mixfute ; in association with Tamarix troupii,
Excoecarla agallocha, and Ceriops decandra.

2. Sonperatia griffithih Kurz,, in J. As. Soc. Bengal 40(2) : 56,
1871 ; Back. & v. Steenis ( I. ¢.), 286 ; Clarke in Hook. f. Fi. Brit, India
2: 580, 1879 ; &, acida Linn. f. var. griffithii King, 1. As. Soc. Bengal
67(2) ; 11, 1898. "Oro'.

Trees 8-15 m tall, 30-60 cm in diam. ; branches pale-green, glabrous,
drooping ; bark slightly fissured when old. Leaves 6-12x3-—7 cm,
obovate, or suborbicular, thick, coriacecus, cuncate at base, rounded
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or emarginate at apex. Flowers greenish-white, 4-8 cm across, apetalous,
solitary at apices of terminal branchlets, Fruits 5-9 cm across, ovoid-
globose, with pointed tips at apex, broad, inflated, calyx tube with
reflexed calyx lobes at base ; seeds many.

Fi. & Fr.: February-May ; June-July.

Distrib. : TaaxurDiaN : Common along the intertidal zones just near
the estuaries, and often restricted towards the islands: in association
with Avicennia alba and A. maring.

The present report of this species from Orissa tidal forest is & new
record for the flora of Indian mainiand.

3. Sonneratia caseolaris (Linn.) Engl. in E. & P. Nachir. 261, 1897 ;

T -1 [ 5, W =1 Y DLic cmbama aemaToodo
DACK. ix. V. DI-GELI.IH \.' L] LU -l\l'lll-U}J'"Ul'u CHSE0Iaris ].;I.I:I.Il ln a[]ﬂxma]]'

Herb. Amb. 13, 1754. Sonneratia acida Linn. f, Suppl. 252, 1781 ; Clarke
in Hook, f. FL Brit. India 2 : 579, 1879 ; Haines 2 ; 393, 1922, ‘Org.

Trees 6-15 m tall, 30-70 cm in diam., with many drooping branches
and numerous, breathing roots from the horizontal roots buried in the
mud ; stem with short boles ; main branches sometimes running prostrate
along the ground in a zig-zag way covering a large arca. Leaves 4-13X
3-5.5 cm, elliptic-oblong or obovate, coriageous, cuneate at base, mucro-
nate at apex. Flowers reddish-purple, 4-8 cm across, solitary, at
summit of branchlets, Fruits 4-6 cm across, globose-citcular, concave-
depressed, pointed-tipped at apex, calyx-tube flattened ; calyx-lobes 6,
straight, persistent.

Fl. & Fr.: March-July ; July-September.

Distrib : BATIGHAR, JAMBU, BHITARKANIEA ;: Lese common than S.
apetaia ; in the intertidal zomes under more saline conditions than §.
.apetala ; in association with Avicennia alba and Bruguiera cylindrica.

4. Sonneratia alba J. Smith in Recs. Cycl. 33 {2), 1819 ; Back. &
v. Steenis (/.c.) 85; Clarke in Hook. f. Fl. Brit. India 2: 580, 1879.
Mooney in Suppl. Bot., Bihar & Orissa 251, 1950. “Ora'.

Trees 5-10 m tall, 20-60 cm in diam., with pneumatophores. Leaves
3-10 x 3-5.5 ¢cm, obovate, coriaccous, cuncatc at base rounded at apex,
Flowers 4-6 cm across, white, solitary or in dichasia or terminal branch-
lets. Fruits 4-5cm across, ovoid-gliobose, apex concave-depressed ;
with tip pointed ; base resting on cup-shaped calyx-tube ; calyx lobes
6-7, reflexed ; secds many.
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Fl. & Fr.: February-October.

Distrib : HukitoLa : Rare, along the outer zones of muddy sea
shores ; on sandy or hard calacarcous substratum. Covered with oyster

shells,

Note : Mooney {l.c.) reported this species from falsepoint, Mahanadi
delta, Orissa, but the description of this species in his supplement where

Fala ]
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ONAGRACEAE

Lupwigia Linn.

Key 1o Species

ia. Aguatic, floating herbs ; flowers usually white adscendens 1
1b, Non aqutic, erect or ascending herbs ; flowers yellow
2a. Seeds in frujt plariseriate above 8nd unjseriate below ... hyssopifolia 2
2b, Seeds in fruit pluriseriate thronghout perennis 3
1. Lndwigia adscendens (Linn.) Hara in J, Jap. Bot. 28 : 291, 1933 ;

Raven in Remwar 6: 387, 1963 ; Sreemad. in Bull. bot, Surv, India 8 :
79, 1966, Jussia adscendens Linn, Mani, 69, 1767. J. repems Linn. Sp.
P\, 388, 1753 ; non Ludwigia repens Forst. (1771) ; Clarke in Hook. f.
F1. Brit. India 2 : 587, 1879 ; Haines 2: 398. 1922, ‘Kesardam’.

Marshy herbs ; stems glabrous, light brown, white hairy at nodes.
Leaves 1-5 % 0.5-2 cm, obovate or oblanceolate, glabrous above, pale
beneath, acute or subacute at apex, cuncate at base. Flowers 1.5-2cm
long, white or yellowish-white, solitary, mostly arranged along upper

axils. Capsules 1.5-1.8 cm long, terete; seeds vniscriate in each Ioculus.
‘Kesardam'.

Frequent along sandy ditches and moist places along the leeward side
of coastal sandunes ; locally common.

FI. & Fr. : September-October ; November-December.

2. Ludwigia byssopifolia (G. Don) Excell in Carica de orta §5: 471,
1957 : Raven in Reinward. 385 ; Sreemad. 79 ; Bennet in Ind. For. 92:
227, 1966, Jussia hyssopifolia G. Don Gen. Syst. 2 ¢ 693, 1832, J. lini-
Jfolia Vahl, Beolg. Am, 2: 32, 1798, non Ludwigia Hnifolia Poir. (1813).
J. fissendocarpa Haines in J. As. Soc, Beng. n, s5.15: 313, 1920. Fissen-
docarpa linifolia (Vahl) Beanet in J, Bomb. nat. Hist, Soc. 67: 125,

1970.
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Undershrubs, 30-80 ¢m tali, with pointed horizontal roots from
submerged vertical root system ; stems much-branched, tinged red.
Leaves 5-13 x 0.5-5 cm, lanceolate, membranous, subacute at apex,
tapering towards base, Flowers 7-4 cm long, sessile, yeilow, axillary,
gnlitary, r‘annnlpg 1.1 rm lone Q!Fnﬂpr terets, J;_!ggulpﬂ seeds dimor-

------ et pAry Lo -1] T B

phic, plunsenate above and uniseriate below in each Jocule.
Fl. & Fr. : August-September ; November-December.

Distrib. : JAGATSINGPUR, MACHOGON : Frequent along the edges of
ponds and ditches ; often in rice fields.

Notey : Bennet (/. ¢.) raised Fissendocarpa (Haines) to a generic status
to solve its anomalous position, and to make the genus Ludwigia
homogenous one.

Haines (/. ¢.) in Bot. Bihar and Orissa 1 : 382, 1922 recorded this
species only from Purnea, Bihar. [t is thus a new record for Orissa.

Ravcn 36? Sret:mad 80 L. parviﬂam Roxb Fl. Ind ed Caray 440,
1832 ; Clarke in Hook. f. Fl. Brit. India 2 : 588, 1879 ; Haines 2: 399,

1922,

Annnal herbs, 10-40 cm tali; stems glabrous with raised decurrent
lines from leaf-base, Leaves 1-8 x 0.5-2 cm, clliptic-oblong, sub-acute
at apex, parrowed at base. Flowers 2-3 cm long, yellow, solitary, axillary,
Capsules 3-15 mm long, terete, slender, 4-celled; seeds pluriseriate,
free in each loculus.

Fl. & Fr.: August-September ; November-December,

Distrib. ; Kwang : Common weed in fresh water swamps and moist
sandy places.

PASSIFLORACEAE

PassiFLorA Linn.

Key to Species
1a. Stipules semiavriculate ; petals present Joetida 1
16, Stipules linear-subulate ; petals absent suberosg 2
1 Pavcifllnra Tastida [im Ce T3 ag 1762 + Mwann s IF s Tt
X} LI e L )| T B ML l-lull l.'lF- il P d Futed g Tl Il ] S ARl

26 (3} : 555, 1972 ; Master in Hook. f. Fl.Brit. India 2: 599, I879;
Haines 2 ; 402, 1922,
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Tendril-climbers ; stems hispid hairy. Leaves 5-10 X 2.5-8 ¢m,
ovate, 3-lobed, ciliate with gland-tipped golden hairs, acuminate at
apex, cordate at base ; petioles 3-4 em long, covered with gland-tipped
hairs. Flowers 2-6 cnt across, white, with bluish-purple corona, axiilary,
solitary ;  bracts pinnatisect. Berries 2-3 c¢m across, subglobose,
surrcunded by persistent bracts.

Fil. & Fr.: May-July ; September-December.

Distrib : DALTANGAR, JAGATINGPUR : Frequeat on bushes and hedges
along river-side and in scrub jungles ; common as an inland weed in waste

P |
FIaCs,

. 10 sEDhErnss . D, L. 720, vy agKrave 5
Bull. bot. Soc. Bengal 3: 54, 1951 ; Green ic Kew Bull. 557, Back &
Bakh. Fi. Java 1: 291, 1963 ; Master in Hook. f. Fl. Brit. India 2:
599, 1879.

Slender, tendril-climbers ; stems terete, glabrons, Leaves 3.8 x
3-5 cm, variable, broadly ovate-orbicular to ovate-lanceolate, sometimes
3-lobed, membranous, acuminate at apex, obtuse or subpeltate at base,
Flowers 3-4 mm across, apectalous, green or greenish-yellow, axillary

gy

solitary or paired, Derries 4-10 mm across, globose, purple whean ripe.
Fl. & Fr. February-March ; May-June.

Distrib : DaLTANGAR, Kusang : Rare along hedges in scrub jungles
and coastal thickets.

Notes : Haines (1922) and Mooney (1950) have aot reported this
plant from Orissa, hence it is a new record for Orlssa.

CUCURBITACEAE

Key to Genera

ta. Seeds compressed ; marging ralsed :

2a, Pecals entite ; stylar disc cup-shaped s Muxia 1
2b, Petals fimbriate ; stylar disc absent eve  TRICHOIANTHES 2
1b, Seeds not compressed, marging not raised :
3a., Tendriis aiinpis ; anther connectives proicoged Cucumm 3
3b. Tendrils 2.3.fid ; anther connectives not prolonged ... Crmurus 4
1. MUKIA Arm.

Mukia maderaspatana (Linn.) M. J. Roem. Syn. Monogr. 21 47,

AL . ToOf ot TM T O AL . I1E 1AL F o ey Fa Ry
A0%W0 , JULIEY U 'l ALVUY L. illed s 114y LW,  wMLUWITILS TRUUETUSPAIAngG




FLORA OF THE MAHANADI DELTA 171

Linn. Sp. Pl. 1012, 1753; Melothria maderaspatana (Linn.) Cong.
DC. Chakrav. in Monogr. Ind. Cucurbitaceae : 141, 1959 ; M. scabrella
(Linn.} Arn. in Hook. J. Bot. 3 : 267, 1841 ; Clarke in Hook. f. Fl. Brit.

India 2 : 623, 1879 ; Haines 2: 408, 1922. ‘Bilaria".

Annua), scabrous, herbs; branches slender, hispid. Leaves 4-8

Bl _la . i fatulduT Ts i +

i
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apex, sub-cordate on narrowed at base. Male flowers: 3-4 mm across,
yellow, subscssile, hairy ; female flowers 3-5, in separate clusters om
1 mm long pedicels, bristly. Fruits 8-15 mm across, subsessile, in
axillary clusters of 1-5 ; globose, scarlet-coloured, smooth ; seeds 4-5 mm

across, compressed, with raised margins,
Fl. & Fr.: February-March ; June-July.
Distrib . BAHARUD : Frequent on bushes, along the river-banks,

scrubs and sandy places.

2., TRICHOSARTHES Linn.

Trichosenthes cucomerins Linn. Sp. Pl. 1008, 1753 ; Chakrav. (i.c.)
31; Clarke in Hook. f. Fi Brit. India 2: 609, 1879 ; Hainmes 2 : 405,

10" L - FRErrp, |
i¥ei. ~DORpOOL,

Annual or perennial herbs ; stems tendrillar climbing, or twining,
scabrid, pubescent. Leaves 7-9 x 9-12 em, orbicular or reniform,
deeply 5-6-lobed, cordate at base. Tendrils 2-5-fid. Flowers 4-7 mm
across, white, in axillary racemes ; male flowers : solitary, shortly pedi-
celled ; female flowers : sometimes 2-3-clustered on 24 cm long pedicels.
Fruits 4-8 cm long, ovoid, conical with white stripes; seeds fiat, com-
pressed, tuberculate along margins.

Fl. & Fr. | Augusi-Scptember ; November-December.

sctub jungles, river-banks and inland cultivated fields,
3. Cucumis Linn.

Cuocomis callasus {Rottl.) Cog. in Engl. Plleirch. iv. 275, 0. 129, 1924 ;
Chakarv. {/. ¢.) 100 ; Bryonia callosa Rottl. Neve. Schrif. Ges. Nat. Fr.
Ber. 4 ; 201, 1803, Cucumis trigonus Roxb. Fl. Ind. ed. Carey, 722,
1832 ; Ciarke in Hook. f. Fl. Brit, India 2: 619, 1879 ; Huines 2:
408, 1922. ‘Bonkhurmuja’.
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- JH hies rigid,
angular; teudnls stmplc Lexves 3—5 X 46 cm, palmately lobed,
sinuate-dentate, rounded at apex, narrowed at base ; petioles -4 cm
long, Flowers 8-12 cm across, yeliow; male fowers : fascicled in
axillary racemes; female flowers: solitary, axillary. Fruits 1.5-3 cm
across, rounded or trigonous, smooth, many-seeded ; seeds ovoid or
ellipsoid, smooth,

FI, & Fr. . February-Maich ; June-July.

Distrib : SATaAvYA [ Frequent along dry sandy places near the coast,

4. CiTruLtus Neck.

Citrullus colocynthis (Linn.) Schr. in Linnaesa 12 : 414, 1838 ; Jeffrey
(l.c.) 46; Oza in Taxon 1! (8); 179, 1962; Clarke in Hook.f. FI,
Brit. India 2: 620, 1879 ; Haines 2: 411, 1922. Cucumis eafocynrhr‘.r
53; C. vu:g":‘il'r'f-f Schr. 1333: Chakrav. ll c; 113.
‘Bontormuj',

Perennial, trailing herbs with woody rootstock ; stems apgled, sca-
brid ; tendrils simple or bifid. Leaves 4.9 cm long, deeply pinnatifid,
3.5-lobed, scabrid below. Flowers 1-2 cmn across, yellow, villose, uai-
sexual, axillary, solitary ; male flowers ; borne on 8-10 mm long pedicels ;-
female flowers : borne on 10-45 mm loog pedicels. Fruits 3-6 cm across,
subglobose, longitudinally striped or marked yellow; sceds ovoid,
smooth.

Fl. & Fr. : September-October ; November-December.

Distrih. : HookaroLa, Kusang : Rare, in waste places near the coast,
sandunes and river-banks.

CACTACEAER
Orunmia Mill.

Opuntia dillenii Haw. Suppl. Pl Suce. 79, 1919 ; Burkill ia Rec. bot.
Surv, India 4 ; 314, 1911 ; Clarke in Hook, f. Fi. Brit. India 2: 673,
I879; Haines 2: 4211, 1922, ‘Nagphan?’,

P ]

Erect, spiny strapggling shrubs; stems widely branched, articulated,
articulations surrounded by ring of spines ; internodes flat; areoles on
stems in the axils df scale-like caducous leaves, and with 4-6 yellow
spines. Flowers 4-6 cm across, bright yellow with red fush, solitary,
axillary, mostly along the upper half of internodes. Fruits pear-shaped,
tubercled berries.
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Fl. & Fr. : April-July ; August-September.

Distrib. :  Paraneep @ Frequent along sandy sea shores and sand
bears near river mouth ; locally cultivated as hedge planis.

AIZOACEBAE

Key to Genara
la, Carpeisfree Graexia |
i, Carpels united see GrLinus 2
2a, Flowers sessile | atyley 1.2 oo TRIANTHEMA 3
26, Plowors podiccllate; styles 34 Ceayviung 4

1. sISEKIA Linno.

Gisekia pharnacepides Linn, Mant. 2 562, 1771 ; Jeff. in Hubb, &
Milne-Redh. F1. Trop. B. Afr. 31, 19614 31, 1961 ; Clarke in Hook. f.
Fl. Brit. India 2 : 664, 1379 ; Mooney Suppi. Bot. B & O. 26, 1350,

Diffuse, succulent herbs with long tap roots ; stems glabrous, terete,
ofien pink-tinged. Leaves opposlte or in whorls each 5-30 x 3-12 mm,
spathulate, subsessile, fleshy with numerous raphides, rounded at apex,
abtuse at base. Flowers 2-3 mm across, white, iz axillary uwmbelliform

fascicles or in short cymes. Fruits of 5, free membranous, indehiscent
carpels ; seeds reniform, finely tuberculate ; funicles semicircular.
Fi. & fr. : Throughout the season.

Distrib. ; PARADEEP ; Common along sandy sca-gshores, river-banks,
and sand bars in-between tidal forests.

2. Grinus Linn.
Keay 10 Speciss

Ia. Flowers stellate.pubzacent, subscisile lotoidex 1
1b, Flowers glabrous, pediceliate s Oppositifolius 2

1. Glingy lotoides Linn. Sp. Pl 463, 1753; Back. FI. Mal.
4 :269, 1951, Mollugo hitrq Thunb. Prodr. Fl. Cap. 24, 1794 ; Clarke
in Hook. f. Fl. Brit. India 2 : 662, 1879. M. jotoides W. & A. ex Clarke
{l.c)2: 776 ; Haines 1 : 50, 1921.

Prostrate, steliate-pubescent, annual herbs with long tap roots.
Leaves variable in size and shape, 5-30 x 4-20 mm, opposite, 3-nate,
or apparcoily verticecllate, glabrous to demsely villose, elliptic-ovate,
obovate, ovate or sub-orbicular, obtuse or rounded at apex, cuneate at
base. Flowers 3-5 mm across, sessile, greenish-white, 3-4, in axillary
clusters. Capsules 4-11 mm long, ovoid, 3-valved, mapy-seeded ; seeds

v orrawnlatad ath orhiks ohnn'l'!.:n.Tnn
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Fl. & Fr. : February-Apiil ; September-October,

Distrib. 1 KUiang, BAHAXUD, Parapegr : Common along the zea-
shore, river-banks, road-sides and waste places; usually prefers dry
recluimed soils.

The following ecological variants were observed in the field.

11y Robust, viliose with suborbicular leaves and larger calyx lobes,
found restricted to dry sandy habitats.

{<} Siender, giabrous with ovate-elliptic jeaves, and smaller caiyx
iobes found confined 10 mostly moist inland regions,

2. Glinus oppositifolins (Linn.) A. DC. in Rull. Herb. Boiss. 2,

) 2 359, 190i ; Back. Fl, Mal, 270. Mellugo oppositifolia Linp. Sp. Pl

89, 1753, M. spergula Linn. Syst. Nat. ed. 10, 881, 1759; Clarke in

mml. 1 Wit Fadia N £L£A7 1070 « TNai _an 5 2 EM 300
FAVRIRG e T )a AFLIM JMVFID &+ Uy ADT7 g SIBITGY 1 » 4V LITLLs

Diffused, glabroug, annual berbs; branches tercte, up to 70 cm
I'ng. Leaves 1-2 x 0.3-0.6 cm, verticillate, variable, linear-lanceolate,
or avate-oblanceolate, obtuse at apex, narrowed towards base. Flowers
3} mm long, greenish-white, 4-10, in axillary fascicles ; pedicels 8-15
mm long; Capsuies 2-3 mm across, cilipsoid, many-sceded ; secds
raniform, dark-brown strophiolate.

A& Fr, @ March-April ; Juae-July,

.distsib } PaRADEEP, SaTavYa : Frequent along ice-shores, river-
bank: an coad-sides ; locally common in waste places, and cultivated in
celds

3. TrIANTHEMA Lina.
Key ro Species

G, Dowerd solitary e porfulacastrum 1
. Fawuers clostured rriguetra 2

t. ‘irianthema portwlacastrum Linn., Sp. Pl 223, 1753 ; Back, FL
ik o7, 1901 Jelirey in Fl. Trop. E. Afrvica ; 23, 1961. T. monogyna
leun, Moant, 29, 17673 Clarke in Hook. f. Fl, Brit. India 2: 660,
Ny Hames 1 51, 1921,

suchi-dranched, prosirate annuals with long tap roots; stems
iatientvd on the nodes, thick, finely puberulose. Leaves 2-4 x 1-3 cm,
0 Ll 0vale or sub-oibicular, fleshy, rounded at apex, obtuse at buse.
1ovwers puttnially kidden within the petiolar pouch, pink-coloured,
wabhaiy, o Rtary.  Capsules flat, bilobed, with more or less fieshy
« areutum ;) osveds regiform, black.
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Fl. & Fr.: Mostly May-August.

Distrib. . CHanovdaLl, Kujanag: Frequent along sandy coas(, i.
waste places. Common lacally as a vegetable weed.

2. Trianthema triguetra Rottl. ex Willd. Neue. Schr, Naturfr. Berlin
4: 181, 1803 ; DBack. Fl. Mal. 273, 1951. T. crystallina (auct. div. non
¥Yahl ) Roxb. FI, Ind. ed. Carey 2: 444, 1832 : Clarke in Hook. £ FI.
Brit. India 2 : 660, 1879 ; Mooney 246, 1950,

Succulent, much-branched, papiilose, prostrate herbs. Leaves 4-6
mim, linear, often oblanceolate, papillate, obtuse at apex, narenwed at
base. WFlowers up to I mm across, 2-3, in axillary clusters, or 1 in the
axil of short lateral branches. Capsules enctosed within cup-shaped
calyx tubes ; seeds 2, superposed, often 'l, reticulate with papilose atone

“ﬂ-ﬂ:“ﬂ
ALAALE o 4 AT ury

Fi. & Fr.: March-April ; June-July.

Distrib. : PARADEEP : More or less commeon in dry waste places along

the sea-coast, river-banks, road-sides and embankments. Sometimes
found in saline habitats specially on reclaimed goils.

4, Sesuvium Linn.

Sesavium portolacsstrum (Linn.) Linn. Syst. ed. 10: 1058, 1759 :

nnn‘r F‘ Ma!' 2?2 IIL'I'\'T mﬂrllfﬁ tm Hanlk £ B! Beléf Todla 1.

el L R B LR Y i AEWWTDur Ls A'Se AFRL AL AMNAINAE & ﬁ‘l?.

1879 ; Mooney 246, 1950. Parrufam portulacastrum Lian, Sp, P, 446,
1753.

Succulent, perennial herbs with long taproots : stems creeping, much-

branched, greenish or red, rooting from nodes. Leaves 2-6 x 0.5-1.5
£em, lanceciate, oblanceolate or spathulate, very thick, glabrons, rounded

at apex, narrowed towards base. Flowers 5-8 mm long, deep purple or
pinkish-violate, axillary, solitary. Capsuies 5-7 mm across, included
within the perianth, many-seeded ; sceds black, reaiform, smooth, with
long funicles,

Fi. & Fr. ; August-September ; November-December,

Distrib. : PARADEEP, BHITARKANIKA : Common salt-loving plants
occurring along the piooecer zones of sandy or muddy sea-beaches and
growing in such places ensuitable for any other plant due to high salinity ;

eI SRR e ree =RSTILRLEE =S5 SRty TARLIRL =121 R = gt T —mama

sometimes found along saline bunds and embankments in-between the
maogroves. It serves as a sandbinder just behind the intertidal region
.of the sea~shore.
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MOLLUGINACEAE

MeorLuso Linn,

Key 10 Species

1a, Seeds reniform ;

dn.  Seeds dark-brown, granulated pentaphylia 1
2b. Secds goiden.yeliow, not granulated disticha 2
1b. Seeds orbicular cervigna 3

1. Mollugo pentaphylla Lingn. Sp. PL. 89, 1753 ; Backer in Fl. Mal.
4: 268, 1951. M. stricta Linn. Sp. PL ed. 2, 131, 1762 ; Clarke in Hook,
f. Fl. Brit. India 2 : 663, 1879 ; Haines 1 : 49, 1921.

Prostrate, glabrous herbs :; stems angular. Leaves 1-2.5 x 0.3.0.7
cm, obovate-spathulate in false whorls of 4-5, subsessile, acute at apex,
narrowed at base. Flowers 2-2.5 mm across, greepish-white, io terminal
uniparous scorpicid cymes on compound dichasial branches. Capsules
3-4 mm long, ellipsoid, or sub-globose ; sceds reniform, dark-brown,
grannlated.

FI, & Fr. : Mostly throughout the season.

Distrib : BATIGHAR, KUlang : Common along sea-shore, river-banks
ana sand bars, sometimes found along the road-sides.

2. Mollugo disticha (Linn.) Seringe in DC. Prodr. 1: 392, 1824 ;
Clarke in Hook. {, FI. Brit. India 2 : 663, 1879 ; Mooney 25, 1950 ; Wt,
lc. t. 3, 1840, Pharnaceum distichum Linn. Mant. 221, 1771.

Much-branched, diffuse, puberlo-glandular berbs ; stems up to 50 cm
tall, angular. Leaves 2.3.5 % 0.2-0.4 em, whorls of 3-8 linear or lanceo-
late, acute at apex, tapering at base ; petioles obscure. Flowers 5-6 mm
long, white, fn axillary, scorpioid dichasial cymes; rachises developing
into clongated pscudoracemes. Capsules 4-6 mm across, ¢llipsoid ; seeds
reaiform, golden-yellow, not granulated along margins.

Fi, & Fr.: Mostly throughout the year,

Digtrib. | PARADEEP, HOOKITOLA © Frequent along sea-shores, sandy-
banks and sand bars in-between the creeks end channels,

Mali (800 m), Orissa. He has remerked that though his collection
closely tathied with Mollugo pentaphylla Linn. It was however, identified
at the Forest Rescarch Institute, Dehra Dun, as M. disticha Ser.
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3. Mollugo cerviana (Linn.), Seringe, in DC, Prodr. 1 : 392, 1824 ;
Backer in F1. Mal. 4 ; 268, 1951 ; Clarke in Hook. f. Fl. Brit. India 2 : 663,
1879 ; Mooney 25, 1950. Pharnaceum cerviana Linn. Sp. Pl. 272, 1753,

Annual, pluricauline, glabrous, slender herbs ; stems 4-16 ¢cm long, with
many radiating branches from a woody rootstock. Leaves radical, rosulate,
4.6 mm long, subspathulate ; cauline leaves 10-20 mm long, linear or
narrowly lanceolate, 4-8, in false whorls, Flowers 2-3 mm across, greenish-
white, in terminal or axillary sub-umbellate cymes, or trichotomously
branched cymes. Capsules globose ; sceds orbicular or semi-orbicular, not

orannlatad
P

Fl. & Fr : Mostly throughout the year.

Distrib. : BAHAKUD : Frequent along sandy river-banks, s¢a shores and
waste places.

RUBIACEAE
Key to Ganera
ia, ‘Treesor shruba :
Za.  Plants armed Favoia |
Zb.  Plants unarmed :
3z Flowers corymbose :
dn, Coroila lobes shorter than the tube TARENNA 2
4b. Corolla lobes longer than the tube :
5a. Styles much longer than corolla iobes PaveETTA 3
5b. Styles shorter than corolin lobes Ixoma 4

mbels or in globose heads :

Gu. Fruil & syncarp MoRrinpa §
6b. Fruit a 1-sseded drupe C ANTHIM &

1b. Herbz or underthruba ¢

Ta. Ovules many in each locule :

#a. Fruita denaely hairy DENTELLA 7
8b. Fruns glabrous OLDENLANDIA B
Tb.  Ovules solitary in each locule :
9s.  Fruita winged HyoworsrLax 9
9b.  Fruits not winged :
108, Calyx tube densoly pubescent ... Kwoxta 10

10h. Calyx tube glabrous Borngria 11
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|. Rannia Ling

Randia malabarica Lamk. Encyl. Method, 3 : 25, 1789 ; Wt i¢c. t. 310,

Hook. in Hook. I Fl. Brit. India 3 ; 111, {880 ; HalIIEEZ'iid- 1922

Thorny shrubs, 1-1.5 m tail ; stems much-branched with divaricate
branchlets. Leaves 4-7 % 23,8 cm, whorled on short branchlets, obovate, or
clliptic-oblong, sub-coriaceois, obtuse at apex, narrowed into a short petiole
; stiptiles triangular. Flowers 1-1.5 cm long, white, fragrant, in axitlary or
terminal fasciculate cymes. Fruits 4-6 mm across, globose, scarlet berries.
Seeds 6-8, closely packed.

Fi. & Fr. : May-July ; October-December.

Distrib_ - KulaNG, HARISPUR : Common in scrubs, coastal thickets and
el lmawe i bty immes Sl memem s rms vl S lldierntmd hadien mlommts
Biind UMl o III“UGLWHGII Lilks 1L llsl UYSD iU UL YOLW LWL EW l.ll-ﬂl.ll.h

F g I —

1 ARENNA JacCrti,

Tarenna asiatica (Linn.) Alst. in Trim. Handb, Fl. Ceylon (ed. 2) 6 :
i50, 1931 . Henry in Buil. bot. Surv. Iadia 9 : 290, 1967, Randia asiatica
Linn. Sp. Pl. 172, 1753. Webera corymbosa Willd. Sp. Pl 1: 1224, 798 ;
Hook. in Hook. f. Fl. Brit, India 3 : 102, 1880 ; Haines 2 : 448, [922,

Fi.
.ﬂ
19

Shrubs 2-6 m tall ; stems glabrous, much-branched. Leaves 6-20 x 3-8
cm, oblong-lanceolate or eiliptic-oblong, penninerved, acute at apex, obtuse
at base. Fiowers 1-2 mm across, white, fragrant, in terminal many-flowered
corymbs. Fruits 5-8 mm across, elipsoid, 2-loculed berries. Seeds angular,
4-6.

Fi. & Fr. . August-September ; November-December.

Distrib. . BAHAKUD , DALTANGAR ; Frequent along river-banks and coastal
thickets.

Notes : H. F. Wenham in J. Bot. 51 : 58, 1913 explained in detail the

— wransfer of the genus Chomeiia w Tarenna:

PAVETTA Linn.

Pavetta indica Linn. Sp. PL. 110, 1753 ; Hook. in Hook. f. F1. Brit. India
3 : 150, 1880 ; Haines 2 : 456, 1922,
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Shrubs or small trees, 3-5 m tall ; stems subquadrangular, glabrous, much-
branched. Leaves 5-20 X 3.10 ¢m, ovate-oblong or elliptic-obiong,
mcmbranous, black-dotted, acute or acuminate al apex, cuncatc at basc ;
stipules connate at base, abruptly acuminate, Flowers 1 4-1.6 cm long, white,
fragrant, in terminal corymbose cymes ; bracts cupular ; peduncles with many
nodes and internodes ; corolla trumpet-shaped ; stamens inserted on the
throat of corolla tube : styles filiform, much longer than corolla lobes. Fruits
4-5 mm in diam., globose drupe ; sceds 2, subglobose,

Fi. & Fr. June-July ; August-September.

Distrib : PARADEEP, BAHARKUD : Common along sea-shores, riverbanks
and scrubs.

Notes ; Bremekamp in Fed, Rept. 37 : 112,'1934 & 47 : 25, 1939 states
that “troe Pavetta indica Linn, is only found in “S. India and Ceylon”

IXoRA Linn,

Key to Speciss
la.  Small trees ; fowers while, lesa than 1 em long arboréa
1b.  Shrubs ; flowers scarlet, more than 1 cm long coccinag

Izora arborea Roxb. ex Sm. in Rees, Cycl. 19 : 125, 1811 ; Bremek. in
Bull. Jard. Bot. Btzg. 14 : 208, 1937. 1. parviffora Vahl, Symb, 3 : 11, ¢. 52,
1794 non Lamk. ; Hook. in Hook £, F1, Brit, India 3 : 142, 1880 ; Wt Ic. t.
711 ; Haines 2 : 455, 1922,

Smali trees, 4-6 m {all ; stems giabrous, much-branched, bark reddish-
brown. Leaves 6-14 X 3-6 cm sessile, elliptic-oblong ot oblanceolate,
coriaceous, inequilateral, acute at apex, rounded or subcordate at base.
Flowers 4-5 mm long, white odorous, densely arranged in terminal panicles
; flowering axis -8 cm long. Fruits 4-6 mm in diam., globose, sometimes 2-
lobed, drupaceous ; pyrenes 1-2, thin-walled, concave within.

Fi. & Fr. : February-March ; May-July.

Distrib. ; BHITARKANIKA, BAHAKUD : Frequent aiong the outer mangsoves
and sand bars in-between the creeks, usually in association with Olax
scandens and Maba buxifolia.
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Ixora coccinea Linn. Sp. P1. 110, 1753 ; Hook. in Hook., f, F1. Brit. India
3: 145, 1880 ; Haines 2 - 455, 1922,

Much-branched, pluricanious shrubs 0.30-1.60 cm tall. Leaves 2-10 x 1.5-

6 cm sessile, gvate, ovate-oblong or obovate, coriaceous, acute or obtuse at

apex, subcordate at base. Flowers 2-8 cm long, scarlet-coloured, densely
arranged in terminal corymbiform cymes. Fruits 3-5 mm in diam., ovoid,

rarelv 2-lohaed Aark-red when rine - nvrenes 122 hrovwn nlann convex
rarcly 2-lobed, dark-red when nipe ; pyrenes 1-2 brown, plano convex,

Fl. & Fr. : When wild September-December ; under cultivation,

I'I. ron ah H‘lp v#ar
L1 Rl B I H
Distrib. . BAHAKUD, SATYAVYA : Found wild along the sandy riverbanks,
scrubs and coastal thickets ; cultivated in gardens.

MoRINDA Linn.

Morinda citrifolia Linn. Sp. PL. 176, 1753 ; Hook. in f. Fl. Brit-India 3
- 155, 1810. Mooney in Suppl. Bot. B. & O. Append. 1, 231, 1950

Trees, 3-8 m tall ; branches 4-angled, pithy. Leaves 10-25x%3-12 cm
elliptic or elliptic-ovate, membranous, reticulo-venose, acute at apex,
narrowed into base ; stipules broadly ovate, connate at base, Flowers white,
sessile, in axillary capitate heads ; peduncles 3-5 cm long ; corolla lobes
glabrous, throats pubescent ; anthers stightly exserted. Fruits 2-3 cm in diam.,
a syncarpium ; drupes globose with many 1-seeded pyrenes winged along
margin.

Fi. & Fr.: huly-August ; September-December.

Distrib. : KUIANG, PARADEEP : Found wild along the s¢a-shore and sandy
uplands : sometimes cultivated in the gardens.

Uses . Cultivated for red dye from roots.

Notes : Mooney (J.c.) reported it from Ranchi, Bihar ; hence it is a new
record for Orissa,

CANTHIUM Lamk.

Canthivm dicoccum (Gaertn,) Merr. in Ph, J. Sci. 35 : 8, 1928 (.
dicoccos Gaertn, Fruct. 1 : 125, t. 26, 1788, Plectronia didyma Kurz, For.
Fl. 2 : 35, 1877. Canthium didyma Roxb. Fl. Ind. Careyed 535, 1832 ; Hook.
in Hook. £ Fl. Brit. India. 3 : 132, 1880 ; Haines 2 : 459, 1922
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Small trees or shrubs 2-5 m tall, with drooping branchiets . branches
glabrous, 4-angled. unarmed. Leaves 6-18 X 3.5 cm, oblong-lanceolate, or
elliptic-ovate, coriaceous, shining, acuminate at apex, narrowed at base,
nerves 4-5 pairs. Flowers 4-5 mm across, white, in opposite, axillary
umbeclliform cymes ; Flower-buds salviformed ; pedicels many, 2-2.5 ¢cm
long. Fruits 1-1.5 c¢m long, ovoid or semiovoid, many, together . pyrenes
flat, concave,

Distrib. : HETAMUNDIA : Frequent along the sandy riverine scrubs, sand

bars, in-between the creeks and channels and coastal thickets, in association
with Ochna squarrosa and Toddalia asialica.

Fl. & Fr.: Janvary-February ; March-April.

Notes : Both the Linnean specimen and Burmann’s figure in P1. Afr. t.
94, 1739, were treated under the genus Plectronia. True Plectronia Linn,
has been indentified with Olinia Thum, of Oliniaceae, and Burmann’s figure
has been indentified with Canthium Lamk. ; Sant. & Merc. in Bull. Bot.
Surv. India 3 - 107, 1961, remarked that “typical variety of Canthium
dicoccum oceurs in Andhra and South India”. However, the present collection
compares well with the typical variety.

DENTELLA J. R. & G. Forst.

Dentella repens (Linn.} J. R & Forst Char. Gen, Pl, Ins. Mar. Austr, 25,
t. 13, 1776 . Airy Shaw in Kew Bull. 1934 ; Subramanyam & Sharma in
Bull. Bot. Surv. india 10 : 386, f. 1-6, 1968 ; Hook. in Hook, f, Fi. Brit,
India 3 : 42, 1880 ; Haines 2 : 464, 1922. Oldenlandia repens Linn. Mant.
40, 1767 (#on Burm, ).

Dichotomously branched prostrate herbs, rootting at nodes. Leaves 2-8 X 1-

3 mm, sessile, spathulate, oblong, sparsely hairy, acute at apex, narrowed at
base ; stipuies scariaceous. Flowers 4-5 mm, white, axillary, solitary, covered
with blunt, hyaline setae. Fruits 4-5 mm long, obovoid, densely setose.

Fl. & Fr. ; Mostly throughout the year.

Distrib. : KuianGg ; Common on moist sandy river-beds, embankments
and road-sides.

OLDENLANDIA Ling.
Key to Species

1. Leaves seasile ; calyx tooth subuiate :
2a. Diffused horba | flowera oot solitary
3a. Peduncles 3-4 cm long :
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4a. Flowery white, in oymes cargmboga

4b. Flowers Hlac, in vmbels umbellata

Ab. Peduncles 3-60 cm kg siricta

2b. Erect herbs ; tlowers solitary herbacea

1h. Leaves petiolate ; calyx teoth triangular bifiora

Oldenlandia corymbosa Linn, Sp, PL. 119, 1753 ; Bremek, in Verh. Akad.
Wet. 48 (2) ; 254, 1952 , Hook in Hook. . F1, Brit, India 3 : 64, 1380 ,
Haines 2 : 468, 1922, Hedyotis corvmbosa (Linn.) Lamk, Tab. Encyc. 1 :
272, 1792,

Diffused. slender, annual herbs ; stems quadranguiar, glabrous, Leaves
8-24 % 1-3 mm, sessile, linear or linear-lanceolate, scabrescent, acute at apex,
narrowed at base. Flowers 3-4 num long, white, 2-3 (6), in axillary pedunculate
cymes ot sub-umbellate cymes. Fruits 1.5-2 mm across, globose, pyriform.

Fi. & Fr, : June-July ; Augusi-September.

Distrib, . PARADEEP, KUJIANG : Frequent on waste places, road-sides,
av i i a-8nores.

Oldenlandia umbellata Linn. Sp. Pl. 119, 1753 ; Hook. in Hook. f. FL.
Brit. India 3 ; 66, 1880 ; Haines 2 : 469, 1922. Hedyotis umbellata (Linn.)
Lamk. Tab. Encyc. 1 : 272, 1792

Much-branched, diffuse annual herbs ; stems angular, scabridulous.
Leaves 6-15 X 1-2 mm, linear or oblong-lanceclate, pubescent, recurved along
margins, acute at apex, sessile at base. Flowers 2-3 mm long, white or lilac,
6-10-flowered in axillary or terminal umbelliform cymes ; peduncles 6-15
mm long ; pedicels 2-3 mm long. Fruits 2-3 mm across, flat or truncate at
apex, not protruding from calyx lobes.

FI. & Fr. : March-April ; June-July.

Distrib, . KUIANG, PARADEEP * Frequent on sea-shore, scrubs, riverbanks,
road-sides and dry sandy places.

Oldenlandia stricta Linn, Mant. 200, 1781 ; Trimen in Hand. F1. Ceylon
2 ; 316, 1974 (Rep. ed.) ; Hook. in Hook. f. Fl, Brit. India 3 : 68, 1880.
Hedyotis graminifolia Linn. . Suppi. 1: 119, 1781,

Branched perennial herbs ; tap root 40-60 cm long ; branches glabrous,
wiry repeatedly trichotomous, sub-quadrangular. Leaves 10-25 % 3-5 mm,
lincar-lanceolate, sessile, adnate and amplexicaul, with recurved inargins.
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Flowers 5-8 mm long. purple, in axillary or terminal. elongated racemaose
cymes ;. flowering branches 30-60 cm long. slender, wiry. Fruits 5-8 mm
long, obovoid, ribbed, crowned by subulate calyx teeth.

Distrib. . HoOOKITOLA, PARADIEP : More or less restricted along the sea-
shore, riverine scrubs and coastal thickets,

Fi. & Fr. . April-May : September-October.
Nofex - Haines (1922) and Mooney (1950) have noi reported ihis iaxon
from Orissa ; hence it is a new record for Orissa.

Oldenlandia berbacea (Linn.} Roxb. in Fl. ind. ed. Carey . 424, 1832 ;
Haines 2 : 469, {922, Hedyotis herbacea Linn. Sp. PL. 102, 1753, Oldenlandia
heynii G, Don, Gen, Syst. 3 ; 531, 1834 ; Hook, in Hook. f. Fl. Brit. India 3
: 56, 1380,

Erect bushy, annual or biannual herbs ; stems prominently branched,
glabrous, 4-angled ; branched dichotomous. Leaves 2-3 X 0,5-0,6 cm, linear-
lanceolate, sessile, acute at apex, adnate to base. Flowers 4-5 mm long, white,
solitary along both the axils or rarely in 2-flowered cymes ; pedicels 10-12
mm long, filiform. Fruits 3-4 mm across, globose, crowned by subnlate, calyx
lobes.

Fi. & Fr. . September-October ; December-January.
Distrib. | BAHAKUD, KUJANG : Frequent on waste places near the coast,

alanea tha m ﬂl‘.“\ﬂﬁl{ﬂ and raad.-cidac
AIGhnE e I allC IolG-51028

Oldenlandia biflora Linn, Sp. P{. 119, 1753 ; Hook. in Hook. f. F1. Brit.
India 3 ; 70, 1880. O. paniculara Lion. Sp. Pl. ed. 2, 1667, p.p. ; Burm. f, Fl.
Ind. 38, 1. 15,1, 1, 1768 ; Haines 2 : 470, 1922 ; Hook. in Hook, f. F1. Brit.
India 3 ; 69, 1880. Hedyon.r hiflora (Linn.) Lamk Tab. Encyc. 1 : 272,

1792,

Erect or ascending, glabrous herbs ; stems quadrangular, sulcate, much-
branched from the base, Leaves 1-5 X 0.5-2.5 cm, petiolate, elliptic-ovate or
oblong, thick, acute at apex, attenuate at base. Flowers 2-3 mm long, white,
in axitlary or terminal paniculatc cymes pedicels 2-12 mm long. Fryits 2-3

T R W

mm across, iuroiiiaic, ferunculate, wot winged.
Fi. & Fr.; June=-July ; September-October,

Distrib. * DALTANGAR , KUJANG : Frequent along road-sides, open sandy
!“_ g, river-hanks and scrubs.

Hydrophylax maritima Linn. f. Suppl. 126, 1781 ; Hoek. in Hook. f. Fl.
Brit, India 3 : 199, 1880 : Haines 2 : 473, 1922,
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Succulent, creeping, perennial herbs with a prominent 50-70 ¢m long
tap root ; stems much-branched, 4-angled, glabrous rooting at nodes. Leaves
1-3 X 0.5-1.5 cm, sessile, ovate, thick. coriaceons, acutc or acuminate at apex
; stipules 5-7 mm long, membranous, truncate, toothed, forming a cup,
combined with the petioles or leaf-bases. Flowers 8-12 mm long, pinkish-
purpie, white-tinge within, funnel-shaped. sessile, solitary, axillary. Fruits
12-15 X 6-8 mm eilipsoid, compressed, corky, 3-4 winged, crowned by calyx-
teeth, 2-loculed, 2-seeded ; seeds 5-6 mm long, ovoid, black, grooved
ventrally, peltately attached to the scptum, usuaily one of the two very ill-
developed.

Fi. & Fr. : June-July ; October-December.

Distrib. : SATYAVIA, HoOKITOLA ; Common along sea-shores, restricted
to beaches ; sometimes found as pure stands. It is a sand stabilizer, or sand
binder, usually colonising over the first formed, small sandunes as a
pioneering species along the windward sea-shore ecosystem and growing in
association with Cyperus arenarious and others,

Knoxia Linn.

Knoxia sumatrensis (Retz.) DC. Prodr. 4 : 570, 1830 ; Back. & Bakh.
Fl. Java 2 : 319, 1965 , Spermacoce sumairensis Retz. Obs. 4 : 23, 1786,
Knoxia corymbosa auct. non Wills, Sp. PL. 1 582, 1799 ; Hook. in Hook. f,
Fl. Brit. India 3 : 128, 1880 ; Haines 2 : 473, 1922,

Erect, sparingly branched slender herbs ; stems pubescent or densely hariy,

srdan Lo vt nalluy avmevosd I Anrran Q 11w K T mvet ammvaeita soAwrimas
Ilmﬂ Iull51|-wllmll‘r BB S T el TR TS Hlu‘ Urpvﬂillv, F‘!lllull\il\'w’

ovate-lanceolate, or elliptic, pubescent, acute at apex, obtuse at base ; stipules
sheath-like, toothed or bristle-like at base. Flowers 1-2 mm across, bluish-
purple, in terminal many-flowered corymbs, densely pubescent. Fruits 1-2
mm across, ellipsoid, breaking into two halves ; halves of fruit 3-ribbed.

Fl. & Fr. : August-September ; October-December,

Distrib. . DALTANGAR : Rare in scrub jungles along the river-banks
locally common.

BorREIA C. F. Mey. (nom. cons.)

Borreix articularis (Lirm f. ) F, N. Wittiams in Bull, Herb. Boiss. 5 :

FLY - W .Y | n P, b oamam H 17 10r1

330 IT'UJ » DGIIN. u. I.\'lﬂnrl] DI.III DUI l]l.l-l'l" I.III.I.HIJ c BUJ, 2F0L. Uﬁff‘ﬁiﬁﬂﬁcf
arncuiarf_s Ling. £ Suppl., 119, 1781. S. hispida Linn. Sp. P1. 102, 1753 ;
Hook. in Hook. f, F). Brit. India 3 : 200, 1880 ; Haines 2 : 472, 1922. Borreria
hispida {Linn.) Sch. #un Spruce ex K. Sch. 1838,
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Erect or prostrate herbs, deep-rooted ; stems quadrangular, wingless,
hispid or glabrous, much-braached, from woody rootstock. Leaves
5-15 x 4-12 mm, subsessile, lincaranceolate, clliptic, or ovate-oblong,
coriaceous, recurved along margins, subacute at apex, narrowed towands
base. Flowers 3-4 mm, pinkish-white, axillary, clustered within stipwlar
cups. Capsules 3-4 mm, ellipsoid, crowned by calyx-teeth ; seeds black,

parrowed.
Fl. & Fr. : July-September ; December-Januacy.

Distrib. :+ Parapegp, Hooxirora : Common along the leeward side
of the sca-shore dunes, road-sides, river-banks, and dry grasslands;

locally abundant.

COMPOSITAE
Xay to Canera
in. TeivE wiih -2 Do ;
2a. Lowwws pinnatifd :
3a. Heads solitury, yeilow
4a. Poduncics ebracteclats - Gaapxmia
4b, Peduncles bractooiats LAUNARA
3b. Heads many, puryie ~  Cramocine
2b, Laaves not pinnetifid :
Sa, Flower cligulate ;
Ss. Raceptacle fiat, pappua abaent - Beriera
gb. Receptacie not fiat pappus prosent ¢ :
7a. Pappus-luirs not awned e TRIDEX
4. Pagpus-awned - SEDRELLA
50, Flowers liguiste e PLAINVILLEA
82, Achenes in a spinous nurice Xarvrannd
8y Achemes otherwise
9o Anthers cloft at base v VERNONIA
9b. Anthers tailed at base ase BLuaa
10, Woolly herbs, reme Bot winged ; ~
pappus preseat - GIMAMIALIUM

10b, Not woolly erba, stams winged ;
peppus sheent .
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GRANGEA Adans.
Grangea maderaspatana (Linn.) Poir in Lamk. Enpcycl. Suppl. 2:
825, 1811 ; Hook. in Hook. f. FL. Brit. India 3 : 247, 1881 ; Haines 2 : 487,
1922, Artemisia maderaspatana Linn. Sp. Pl 849, 1753,

Diffused aonual or perennial, sticky, pubescent herbs with woody
rootstocks and long tap roots ; brasches radiating from the centre. Leaves
2-6.5 x 0.240.5 cm, sessile, pinnatifid, irregulacly lobed ; caunline leaves

maorée or lass H—Fnrmnﬂ “-nﬁl -2 mm arraes. olohoes vellaw or nurnls
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heterogamous, solitary or in twos in terminal peduncles. Achenes
suberect, slightly compressed, glandular; pappus cupular, fimbriate.

Fi. & Fr. : February-March ; May-June,

Distrb. : PARADEEP, SATYAVIA : Frequent on waste places near the
sea-shores ; commoun locally along dry ditches and paddy ficlds.

LAUNAEA Caass.

Lamnaca sarmentosa (Willd.) Alston in Trimen, Handh, Fl.-Ceylon 6,
Suppl. 173, 1931; Back. & Bakh. Fl. Java 2: 434, 1965. PFrem-
anthes sarmentosea Willd. Sp. PL 3: 1540, 1803. Launaea pinnatifida
Cass. in Ann. Sc. Nat. 23 : 85, 1881 ; Hook. f. Fl. Brit. India 3 : 416,
1881 ; Huines 2: 521, 1922. Mjcrorhynchuy sarmentosus (Willd.) DC,
Prodr. 7 : 180, 1838,

Stoloniferous, glabrous herbs, with milky juice ; stolons branched,
5-60 cm long, rooting at nodes and producing secondary rosettes. Leaves
4.8.5 x 0.5-2.5 ¢cm, rosulate, spathulate, dentate pinnatifid, rounded at
apex, tapering into petiole. Heads 2-4 cm long, bright-yellow, solitary,
axillary in bracteolate peduncies ; bractecles 6-12, ovate-oblong, oblique,
obtuse, cach 2-3 mm. Achenes 1-2 mm, linear, 3-4-ribbed, pappuz white,
cottony, connate at base.

Fi, & Fr. : Throughout the year.

Distrib. . PARADEEP, HOOKITOLA : Common along the sea-shores ; acts
as & sand-binder. Pioneer along the foreshores covering new and old
sapddunes ia association with Spinifex [lHwuoralls, and Hydrophylax
maritima.

CYATHDCLINE Cass,

Cyathocline porpurea {Don.) Kuntze, Rev. Gen. 338, 1891. Tanacetum
purpurewm Don. Prodr. 181, 1825, Cyathocline lyrata Cass. in Ann.
Soc, Sch.: Nat. (Ser.1}17: 420, 1829 ; Hook. in Hook. f, Fl. Bril. India
3 246, 1881 ; Haines 2 ; 486, 1922,
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Erect or decumbent, aromatic, anuual herbs with soft adpressed
hairs ; stems much-branched, striate. Leaves 6-12 x0.5-1 cm, pinnatisect,
alternate, sessile, sepments irregularly serrate, hispidulous. Heads 2-3
mm across, hetcrogamous, reddish-purple, in terminal panicles. Achenaes
minute, smooth ; pappus absent.

FI. & Fr.: March-April ; June-July.

Distrib. CHaUMAHANI ! Frequent along the river-banks, cultivated
fields, and moist places.

Ecuieta Linn. (nom. cons.)

Eclipta prostata (Linn.) Lion. Mant. 286, 1771 ; Sant, in J. Bomb.
oat. Hist. Soc. 54 : 457, 1956 ; Bull. Bot. Surv., Iodia 3 : 15, 1961.
Verbesina prostrata Linn. Sp. Pl. 902, 1753. Eelipta erecta Linn, Mant.
286, 1771. E. alba (Linn.) Hassk. PI. Jav. Rar. 528, 1884 ; Hook. in
Hook. f. Fl. Brit. India 3 : 304, 1881 ; Haines 2 ; 503, 1922

tall ; stems terete, much-branched, scabrous, often rooting at nodes.
Leaves 1-6 X 0.5-2,5 cm, subsessile, elliptic or eiliptic-oblong, hispidu-
lous along both sides, acute or obtuse at apex, narrowed at basc Heads

A D eives Boverngs wobhata 1.7 mastiv :u e oo 1 F. P e
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absept or few with minute teeth,
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Fi. & Fr. : Throu

Digtrib. .. KUIANG, Parapegr @ Frequent slong civer-banks, iocaily
common along road-sides, in moist places, rice-ficids and grasaland.

Local uses : Leaf-juice are applied for diseases of the bair.

Notes : Great variability in the habit and habitat of this taxon leads
to the recognition of several forms as distinct species in the past which,
however, have been lumped togetber into a single species. Santapau
{l.c.) has discussed the nomenclature of this species in detail.

Tmipax Linn.
Tridax procnmbens Ling. Sp. PL. 900, 1753 ; Powell in Brittonja 17:

80, 1965 ; Hook. in Hook. f, Fl. Brit. India 3 ; 311, 1881 ; Haines 2 : 509,
1922. Decumbent of rambling, branched, perennial scabrous herbs with

ock. Leaves 1.5-5%0.3-0.7 ¢, etli nti.r-..nvnte or ovateslanceo-
wmq I'Wi‘ﬂlw‘; AAGERE T W hav o M

late, serrate or irregularly lobed, acute at apex, cuneate at base, Heads

10-]18 mm across, yellow, solitary on long, terminal peduncles. Achencs
oblong, densely, silky-pubescent; pappus aumercus, aristate, with

featheory bristles.
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Fl. & Fr. : Throughout the year,

Distrib. . ParApesr, KusAnc : Common weed, along river-banks,
road-sides, railway tracks, especialy on dry localities ; frequent along
sea-shore.

SYNEDRELLA Gaertn.

[ k) h_

Synedreila nodifiora (Lion.} Gaertn. 2 : 456, 1. 171, 1. 7, 1791 ; Hook.
in Hook. f, FL Brit. India 3 : 308, i881. Verbesing nodiflora Linn. Cent.
Pl.1: 28, 1755.

Erect berbs, 10-60 cm tall ; stems subangular, branched, adpressed
pubescent when young. Leaves 3-12 X 1-5 cm, ovate, elliptic, or ovate-
Ianceclate, serrate or crenate, coarsely hispidulous along both surfaces,
acote at apex, fttenuate 2t base, Heads 6-8 mm, subsessile, yellow, 1 or
few, in axillary ciusters. Achenes dimorphic, muriculate; ray-florets
obovoid-oblong, compressed with pectinate wings ; disc-florets angled,

narrowad ot hn-a lllil"h .n'l-'l na awrne &t T A TLIre *7..1 nh"nua'u—
AAEE LR TT W SRy -H YT LS S -r"‘ » r“rr“# gl '“ﬂ“":

awaned.
Fi. & Fr, : Throughout the year.

Distrib. : BAHAKUD : Rare, along waste places along the sea-shores ;
tocally common weed of cultivated land.

Notes: It is not mentioned by Haines in Botany of Bihar and Orissa

(1922) or Mooney in the Supplement {1950) : hence itis a new record
for Orissa,

BrAainvicLsa Cass.

Blainvillea acmella {Linn.) Philip. in Blumea 6 : 350, 1950, Verbesina
acmella Linn. Sp. PL 901, 1753. Blainvitlea latifolia (L, £.) DC., ex Wt,
Contr. Bot. Ind. 17, 1834 ; Hook ia Hook. £. Fl, Brit, Indja 3 : 305, 1881 ;
Haines 2 : 504, 1922,

Erect, much-branched, coarsely hairy annual herbs ; stems straw-
coloured, furrowed, scabrid. Leaves 69 % 34 cm, ovate or ovate-
lanceolate, scrrate or cremate, acute at apex, obtuse at base. Heads
10-12 mm across, yellow, axillary or terminal. Achenes 2-3 mm, cunei-
form, compressed ; pappus of 2-5 unequal bristles.

Fi. & Fr. ; June-July ; August-September,

Distrib. : MacHooAU : Frequently found in the scrub-jungles and
alopp river-banks.
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Xanthinm mmaequilaterum DC. Prodr. 5: 523, 1838 ; Back & Bakh.
F), Java 2: 399, 1965. X indicwn Roxb. var. inaeguilaterum (DC.)

Miq. Fl.Ind, Bot. Suppl. 1:306, 1861. X. strumarium auct. non Linn,
Hook, in Hook. f. FL Brit. India 3 : 303, 1881 ; Haines 2 : 502, 1922,

~ Erect, coarsely pubescent, monoecious annuais; stems shallowly-
furrowed ; branches subtercte, ofien purple-tinged. Lcaves 3-12x2-10
cm, alternate, broadly triangular-ovate or suborbicular, irregularly,
lobulate, crenate, or serrate, adpressed, pubescent along both surfaces,
acute at apex, cordate or truncate at base. Heads unisexuzal ; maile heads
globose, many-flowered, terminal ; female heads 2-flowered, sessile,
ellipsoid, decnsely covered with hooked bristles, in lower leaf-axils ;
involucral bracts with hooks or spines. Achenes oblong-ovoid, glabrous,
.enclosed within enlarged, fused involucres ; pappus absznt.

-
an
T

Fl. & Fr. . Mostly during cold season.

Distrib. : KujanG, SATYAVIA ; Common on waste places, road-sides,
river-banks and dry ditches; frequently found along the seasshore,
sometimes forming pure stands in waste soils.

VERNONIA Schreb, (nom. cons.)

Verponia cinera (Linn.) Leas, in Linnaeca 4 : 291, 1829 ; Koster. in
Blumea 1 : 410, 1935 ; Hook. in Hook. f, Fl. Brit. India 3: 233, 188];

Haines 2 : . . Conyza cinera Linn. Sp. Pl , .

Decambent or suberect, polymorphous, perennial berbs; stems
ribbed, finely pubescent, glandular. Leaves 35-20 x 2-5 ¢m, variable,
elliptic, or ovate-lanceolate, puberulous, entire or sinuately denticulate,
acute or obtuse at apex, attennate or decurrent at base. Heads 3-5 mm
across, pinkish purple, arranged io terminal corymbs on filiform dicho-
tomously branched long peduncles ; involucres 4-scriate, purple-tinged.

s, Ny  JIL | Y mnubhasrant - nannne white minttely
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barbetllate.

Fl. & Fr.: Throughout the year.

Dirtrib : PaRADEE? : Common weed, along road-sides, river-banks,
cultivated fields and waste places ; frequent along the sea-shores, on
sand-dunes in association with Spinifex litroreus.

BLuMea DC. (nom. cons.)

Randeria in Blumesa 10 : 264, 1960, Hook, in Heok. f. Fl. Brit. India 3 :
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263, 1881 ; Haines 2 : 493, 1922. Conyzg lacera Burm. f. Fl, Ind, 180,
t. 39, f. 1. 1763.

Erect herbs, 20-90 cm tall ; stems strongly scented, viscid, younger
parts villose, with soft glandufar hairs. Leaves 1.5-10 x 0.5-5cm, ovate-
oblong or obovate, membranous, viscid-glandular along both surfaces,
lower surface densely hairy, sinuate-dentate, obtuse or rounded at apex,
tapering into the petiole. Heads 5-7 mm across, yellow, in axillary or
terminal panicles ; Involucres densely velutinous, Achenes siightly ribbed,

brownish, sparsely hairy.
Fi, & Fr. ; March-July ; September-December.

Distrib : ParADEEP : Common weed along toad-sides, river-banks,

GNAPHALIUM Linn.

Gnaphalinm indicam Linn. Sp. PL. 852, 1753 ; Hook. in Hook. f. FL
Brit. [odia 3 : 289, 1881 ; Haines 2 : 498, 1922,

Slender, woolly-white annuil or perennial herbs ; stems terete, much-
branched from the base. Leaves 1-3 c¢cm long, aiternate, sessile, linear

or spathulate, woolly aiong both surfaces, acute or obtuse at apex, taper-
ing at base. Heads 2.3 mm acrns:, h:tcragamoul, ycllow, cruwdcd

pappus 1.5 mm Iong, uniseriate, fme. caducous.

Fl. & Fr. : December-January ; February-March.

Distrib. : BAHAKUD, KUlaNG : Locally common, "along road-sides,
river, river-banks, dry ditches, and moist sandy places; frequent along
sea-shores on waste places,

SPHARRANTHUS Linn.
Xay to Species
1. Iovolucre bracts lamoeate, acuminete africamey
1. involucre bracts ovate.obtnees indicus

Sphaeranthus afrdcaons Lion, Sp. Pl ed, 2, 1314, 1763 ; Back. & Bakh.
Fi. Java 2: 391, 1965; Koster in Blumea 20: 196, 1972: Hook. in
Hock, f. EL Brit, India 3 : 275, 1881.

Erect, faintly aromatic herbs, 20-40 'cm ; stems glabrous, winged,
with divaricaie branches ; wings entire or deatate. Leaves [.5-5 x 0.3-]
Tadm - . H CH Tus
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denticulate, acutely mucronate at apex, tapering towards base, Heads 6-8
mm =across, subglobose, purple, solitary, axillary; involucre of bracts
2.535 mm Jlong, lanceolate, acuminate, glabrous, dentate at apex,

~ Achenes 1-2 mm long, glandular, on a short stipe ; pappus absent.,
F1. & Fr. : March-Joly ; December-Jaguary.

Distrib. : BaTiguar : Fregquent on sandy or muoddy sea-shores;
Jocally common on moist places and rice-fields.

Notes : Haines (1922) and Mooney (1950) have not reported this
taxon from Orissa ; hence it is a new record for Orissa.

Sphaevanthes indicos Linn. Sp. PL. 1314, 1753 ; Hook. in Hook, f.
Fl. Brit. India 3 : 275, 1881 ; Haines 2 ; 496, 1922,

Strongly aromatic, adpressed pubescent annuzls ; stems glandular,
winged ; wings coarsely dentate. Leaves 2-5.5 x 0.4-1.3 cm, ovate-
oblong, pubescent, scrrate or dentate, acute, mucronate at apex,
narrowed at base. Heads 10-15 mm across, globose, pickish-purple,
solitary, axillary ; peduncles winged ; involucral bracts ovate-spathulate,
ciliate at apex. Achenes angnlar, oblong, tipped by the persistent apically
withering corolla ; pappus absent,

FI. & Fr.: Thronghout the year but mostly during dry seasons.

Distrib. : BATIGHAR : Frequent along river-banks, dry ditches and
moist sandy piaces near the coast. Locally common i dry rice-fields.

BupraTORIUM Linn.

Egpatorinmm odoratum Linn, Syst. Nat, ed. 10: 1205, 1759 ; van.
Steenis in Reiow. 1 : 478, 1952 ; Hook. in Hook. f. Fl. Brit. India3:
244, 1881,

Erect herbs or straggling undershrebs ; stems terete, pithy, pubescent
in upper parts, woody at base. Leaves 2.5-B x 2-6.5 cm, decussate,
ovate or ovate-lanceolate, crepate-serrate, softly pubescent above, glandu-
lar beneath, acute at apex, cuncaic at base. Heads 8-10 mm, bluish-

white, arranged in dense terminal corymbs. Achenes 4-5 mm, angled,

acobessaant » nannis 4.5 mm long, l-seriate, white, barbellate,
BUAGIVACRIIL 5 grappr=s - 5350 o T F 5 ¥

Fl. & Fr. : November-December ; January-February.

Distrib ¢ SAaTYAvia, HooXiToLA @ Obnoxious weed, commonly prow-

ing along roa I atdes and hedoss * frmnnﬂfh l'nl'lﬂﬂ alnno sra.chrrs
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Notes : It is not mentioned by Haines in Bot, Bihar and Orissa (1922)
or Mooney in the Supplement (1950} from Orissa | hence this collection
is 8 new distributional record for Orissa.
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SPHENOCLEACEAE
SeHENOCLEA Gaertn. (nrom. cons.)

Sphenoclea zeylamica Gaertn, Fruct, 1: 173, t. 5, 1788 ; Airy Shaw
in Fl. Mal. 4: 27, . 1, 1948 ; Clarke in Hook. f. FL. Brit. India 3:
438, 1880 ; Haines 2: 528, 1922. *Jhill mirich".

Erect aonual herbs 40-150 cm tall ; stems somewhat spongy, glabrous,

s mmemil. Bl cis oA R — E wa [ ——
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elliptic or ovate-lanceolate, thin, membranous, acote at apex, obtuse
at base. Flowers white, in condensed terminai spikes ; spikes 4+6 ¢m
long. Capsules globose, compressed, membranous, circumscissile ;
seeds less than I mm long, oblong, many, striate or slightly verrucoss.

Distrit, : TALCHUA, BHITARKANIKA : Monsoon weeds of jow-lying
areas and hordering paddy fields, occasionally found along the banks of
back waters, in association with Adegiceras corniculatum and Excoecaria
agaliocha,

PLUMBAGINACEAE

Areciaums R. Br.
Aecgialitis rntlmum Roxb. in Fi, md. 2: lll. l832 Clarke m

in Fl. Male, 4 : 108 1949

Evergreen sbrubs or small trees 1-7 m tall ; stems 5-20 cm in diam.,
straight, simple or very few-branched at the top, glabrous, with numerous
leaf-scars, conically swollen at the base with stilt-roots; bark thin,
brownish, fenticeliate. Leaves 2.5-9.5 X 3-9 cm, aiternate, rotund, broadly
ovate, or orbicular, entire, coriacgous, reticelovenous, rounded or
cuneatc at base, scute, sllghtly obtm or short protrudmg at apcx >

mm long, wlnte bractule. arra.nged in axﬂiury Ieafy pamclr.a, pamcles
sometimes forked ; bracts 10-12 mm long ; bracteoles 8-10 ram ; calyx
8-15 mm, tubular, barrel-shaped, persistent, S-ribbed, S-lobed, each
lobe up to 1 mm, acate; corolia white, united below, forming a connate-
compact tube with the staminal base ; petals 5, imbricate, each 10-14 X
2-3.5 mm excluding the tube, spathujate, circumscissile from the top
of the connate-~tube. Stamens 35, each 13-17 mm lopg, basc fiat, plate-
Ll it ia tube : anthers 2,53 basifized : 5

0.2-0.3 mm, ovoid-conical, angled, prominently 5-ribbed, oune-loculed,
one~ovuled ; ovule pendulous, suspended from a basal persisl:ent funi~

at T o s s -_ [ 4
cvlus ; funicle, enlarged at the timc of dehisccnce of fruit. Styles 5,

£



FLORA OF THE MAHANADI DELTA 193

free at apex, adnate towards base, each 10-12 mm long ; stigma capitate.
Capsules 8-9 X 0.4-0.5 cm, linear, curved 5-ribbed, splitting finally along
the ribs from the apex, often tipped with staminal tube. Hypocotyle 6.5-8 cm
with white membranous plumular cap and long funiculus.

Germination : During the months of May to July, the fiuits are found

Flrontsmag an tha watsy vwnth tha haln ~nftha ke
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contact with the soft mud each fruit splits apically and the narrow radicular
end of the hypocotyle penetraies into the soft mud developing into the root
systetn and from the apical plumular cap the cotylidonary leaves are initiated.

Fi. & Fr.: February-March ; April-July.

Distrib ; Tuakurpian, Janeu, Baticiar | Common along the muddy sea-
shores and inside the mangroves ; and frequent along the sandy sea-shores ;
often forming a pure stand, ustally in association with Excoecaria agallocha,
Sarcostemma brevistigma and Bruguiera cylindrica. Along sandy shores they
present a stunted growth.

Local name : Bonoroa (Oriya).

Notes : van Steenis (/.c.) states “Field study is urgently nceded to clear
the life hisutry and variability of this peculiar genus” He divided

provisionally this genus into two species, 4. annuigia R. Br. and 4.
rorundifolia Roxb. on the basis of their different ecological behaviour and
minor differences in their flowers. However, we have collected this genus
from the sandy and rocky ses-shore as well as from the muddy mangroves ;
but we observed that the range of variation in the flowers is not so distinct to
separate them into two distinct species. Only the growth pattern was different
in the two different ecological niches within the mangrove swamp, the plants
were found growing up to 7 m tall, but along the sea-shore they were stunted
presenting a shrubby appearance of 1 m long. Further, a study of the sclereids
in the leaves (Rao [980) of Australian and Indian materials revealed no
differences.

MYRSINACEAE

Key to Genera

la.,  Fruits, globase berrics ARDina ]

1b.  Fruits, cylindric drupes Avoiceay 2

1. ARrDisia Swartz, nom. cons.

Ardisia soianncea Roxb. Pl. Cor. 127, 1795 ; Haines 2 ; 533, 1922. A

humilis auct. non Vahl, 1794 : A, DC. in Trans. Lll‘l!ll. Soc. 17 : 121, 1834
and Prodr. 8 : 129, 1844 ; Clarke in Hook. f. FL. Brit. India 3 : 529, 1880.
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Erect, evergreen shrubs or small trees, 3-8 m tall ; stems glabrous,
brownish, marked with falien leaf-scars. Leaves 6-20 X 3 & cm, alternate,
clliptic-oblong or oblanceolate, subceriaceous, entire, acute or acuminate at
apex, narrowed at base, usnally crowded at the cnds of branchlets. Flowers
£-12 mm long, rose-purple, in axillary pedunculate corymbose cymes ;
pedicels 12-20 mm long. Fruits 6-10 mm across, globose or subgiobose
berries, black when ripe.

Fi. & Fr. . April-May ; Junc-August,

Distrib. ; Dartanoar : Frequent along the river-banks in scrub jungles,
and around ditches and streams under shaded places.

2.  AEcectceras Gaertn.

Aegiceras comiculatum (Linn,) Blanco in Fl. Filip. 79, 1878. Rhizophora
corniculata Linn, Sp. P, 635, 1753. Aegiceras majus Gaertn. Fruct, 1 : 216,
t. 46 f 1 1788 ; Clarke in Hnnk f Fl. Brit. India 3 : 533, 1880 ; Haines 2

© §35, 1922. S o

Small, evergreen trees 3-8 m tall, 10-30 cm in diam, ; stems much-
branched with brownish-grey bark and broom-shaped, stilt roots arising from
base. Leaves 4-8.5 X 2-4.5 ¢m, alternate, obovate or ovate-oblong, coriaceous,
entire, retuse or emarginate at apex, cuneate at base ; petioles 5-9 mm long.
Ftowers 1.5-2 cm long, white, fragrant, subsessile, mostly in leaf-opposed
umbels. Fruits 6-8 cm long, falcate, sharply pointed, coriaceous, yellnwish

brown with persisteni imbricate calyx ; mesocarp spongy | n:plmﬂp
membranous, hypocotyle 3-4 cm long, curved, pointed.

Fi. & Fr. . February-April ; June-September.

Distrib, ; BatigHaR , Bruitarkanika : Common along the intertidal zones of
the several creeks and channels in mangroves, often forming pure stands
along the muddy sea-shores and replacing the communities of Rhizophora.

Local name : Khalsi (Oriya).
Nates . Hony-combs are mostiy found on this plant. Germination takes

place a5 in degialites rotundifolia during monsoon in the fresh watar

.J'IGI-H'H' Tl LE L} ll‘-bl“ll!"‘r" F e repe J’l’f - -l ‘l—l-a REFW AR " L A 1 1 YL R
conditions.
SAPOTACEAE

ManiLkara Adanson, nom. cons.,

Key lo Species

ia.  Shrubs or trees without buttrenses ; filamenta of ttarnens
upto 0.4 i long Rexandra 1

[ T
[]

rees wilh buiircascs ; flamenis
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1. Manilkara hexandra (Roxb.) Dubard. Ann. Mus. Col. Mars. 23 : 9,
f. 2, 1915 : van Rayen in Blumea 7 (2) : 1953, Mimusops hexandra Roxb. P1,
Corom. 1: 16,1 15, 1795 : Clarke in Hook. {. Fl. Brit. India 3 : 540, 1880 :

Haines 2 ; 538, 1922,

Trees or bushy shrubs 6-20 m tall, with white milky latex ; stems much-
branched, glabrons ; branches whitish-grey, smooth, with many short laterzl
branchlets, Leaves 12-15 X 3-4 ¢m, elliptic-oblong or obovate-oblong,

ttttttt

mﬁamﬁ, dﬂ?‘l\r'al WII. tI‘l.}U'b‘h, 'I"l'hll.lﬂh b&lu“ Hlth al.lllll.l.f\llllﬂlh ldl.!-ll. ﬂ} lll-l \'Eﬂ,
retuse at apex, rounded at base. Flowers 5-7 mm, rusty-white, solitary, axillary
or cauliflorus ; calyx rusty-brown, segments 3+3, outet lobes ovate, each 3-
3.5 mm long : inner lobes ovatc-oblong, each 3.5-4 mm long ; corolla-tube
2-3 mm long ; segments 6, each on the back with 2 collateral petaloid
appendages, apparently 18 in number ; inner lobes ovate-oblong, cach 2-2.5
mm long, shortly clawed, obtuse at apex ; outer lobes linear-lanceolate, each
3 mm long ; stamens 6 ; slaminodes 6, with-irregularly incised margins ;
filaments 3-3,5 min long ; anther locules 2, longitudinally dehiscent ; ovary
1.5-2 mm across, ovoid-globose, covered with retrorse unicetlular hairs, 8-9
locular ; ovule | in each locule ; style glabrous, subulate, 4 mm long. Fruits
1.5-2 cm long, ovoid ; seed 1, smooth, shining.

Fil. & Fr. . March-April ; June-JTuly.

Distrib. : Banaxvp : Frequent in scrub jungles along the river-banks, and
coastal thickets in association with Memecyion umbellatum and Carissa
spinarum , sometimes observed as avenue trees.

Notes : Haines (/.c.) (p. 539) stated “M. hexandra represented in two

forms in Orissa, but whether the large tree is different from the small one is
not known”

van Royen (/.c.) has established a Neotype for AL hexandra (Roxb.)
Dubard, which is Hooker and Thompson s.n. (L.), Malabar Fi. ; he states
that as no type could be traced, a neotype has been selected from new material
from the same area as indicated by Roxburgh (Pl. Corom. 1, 16, t. 1795).

T+ e s n nitad At 1n this famn vk enrs # e aney afF L b il
AL IIFAY e PUI.I.II'U“ Wiki 111 LMD '\fUlII-I.UHl.I.UI.I IIMI r.;l.uu\-nuuu WV (K. FIGAURIrJ

may be questioned since in the absence of any authentic material, the plant
musl be typified by the Plate and not by any material (Neotype) collected
from that locality.

2. Manilkara littoralis (Kurz) Dubard, Lam. C.8. 343, 1941 ; van
Royen in Blumea 7 (2) : 411, 1953, Mimusops littoralis Kurz For. FL y
123, 1877 : Clarke in Hook. f. Fl. Brit. India 3 : 549, 1880,
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Evergreen trees, 15-40 m tall, with latex ; stems 40-70 cm in diam, smooth,
straight-holed, buttressed ; bultresses sometimes produced into knec-like
bends, barks whitish-grey, with longitudinal furrows. Leaves 4-16 X 3-9 ¢,
obovate or pandurate, retuse or emarginate at apex, cuneate at base. Flowers
in bud condition, rusty-brown, 3-4 mm across, solitary axiliary or cauliferous
; floral-parts similar to M. hexandra, except the filaments or staminodes
and stamens ; filamenis very short, 0.8 mm long ; staminodes fimbriate.
Fruits not observed.

Fi. & Fr. . Inbuds or small flowers ; October-November,

Distrib, . Briragkanika | Frequent within the tidal forests on inicriidal
banks of the creeks, specially in sandy clevated regions towards the back
mangroves, in association with Heritiera littoralis and Xylocarpus
mofuccensis,

Notes : van Royen ([.c., p. 413) states that “Ad. kurziana and M. littoralis
both seem to be very closely related to M. hexandra and might as well be
conspecific, but as no material could be found, this question is left open”
He has treated Af. Yittoralis (Kurz) Dubard, under imperfectly known species
and mentions the type specimen of this species as “Helfer 3613” with a
question mark but our critical studies have revealed the following features:

Kurz first collected this plant from Andaman Island and named it
Mimusops indica DC. In a subsequent paper entitled “New or noteworthy
plants of India” he found that the plant in question was not the true M.indica
DC. and ai the same time had not settled its mci‘uiq He pﬁ:ﬂmu out that his
plant differs from M. indica DC. in its solitary flower and compares well
with the description of M. kauki Linn. but again could not arrive at any
decision since he had not examined any authentic specimen of M. kauki

Linn.

In his Pegu-rcport in the addendum he first gave the name M. /ittoralis
for this plant. The plant was first described in detail in his report from Nicobar
Istand and in the protologue he mentioned ‘Katchall’ as the place of its
occurrence. There is sheet No. 9 in CNH from Katchall collected by Kurz
and this sheet can be treated as the type of Kurz's M. littoralis.

As regards Helfer’s sheet, Kurz did not take into consideration of Helfer's
collection since it was a mixture of both Andamzan and Tenasserim ¢ollection.
Helfer’s sheet reprcsents M. hexandra with flowers 2-3 in each axil. Kurz
was surc that his i".m'li‘u was hav ;ng $ﬁ1iu'iijr flowers ﬁi‘ilj Moreover, there is
a duplicate of Helfer's sheet in CAL, on which an annotation on M. fittoralis
was definitely done after Kurz, possibly by Gamble or Clarke. van Royen

might have erroncously taken in consideration these annotation on the basis
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of the remark made in F1. Brit, India {{.c.), where Clarke mentioned fleifer s

No. 3613

Tlaisomea 1 ]
nilllllib 1174

main land.
EBENACEAE
Key to Genera
ta.  Flowers 3-marous Mama 1
Ih, Flowers 4. 3-merous Diosrrros 2

1. Mapa Forst.

Maba buxifolia (Roxb.) Pers. in Syn, P, 2 : 606, 1807 ; Clarke in Hook.
f. Fl. Brit. India 3 : 551, 1880 ; W1, Ic. t. 763, 1840 ; Haines 2 : 540, 1922.
Ferreola buxifolia Roxb, P1, Cor. 1: 35, t. 45, 1795, '

Dioecious, bushy, evergreen shrubs or small trees 4-10 m tall ; stems
blackish- -grey with white markings ; branches many ; branchlets pcndulous
. 1eaves 0.8-3.2 X {.5-1.8 cm, omva[: OVSIG‘ODIDHE or SHDBIDICIHEI'
subcoriaceous, enfire retuse at apex, cuneate or obtuse at base. Flowers
unisexual, 1-2 mm long, white, with brownish-pubescent calyx, axillary .
male flowers smaller than female, solitary ; female flowers 1-3-clustered
together in the axits. Fruits 5-8 mm across, globose, or ellipsoid, fleshy,

coriaceous, berries. Seeds 2, 3-4 mm across, globose, slightly depressed.
Fi. & Fr. : March-April ; June-July,
Distrib. : Banaxub, Britarkanika : Common in scrub-jungles atong river

banks, coastal thickets and sand bars within the mangroves usually in
association with Ochna squarrosa, Alphonsea lutea and Fugenea bracieata.

2. Diospyros Lina.

Kay to Species

la. Fruits brownish-rusty tomentose malabarica 1

lb, Fruits glubrous cordifolia 3

] .-h amie Kartal Alla hiad Dhasen Tl

1. "luiﬁ?_ﬁ- N I =. 1u$5 .} FRAUSTwE. Rl ATiwM. I HORIH. 11, l.ll

1099 : Back. & Bakh. Fl. Java 2 : 188, 1965, Garcinia malabarica Desr.,

Lamk. Encyc. iii : 701, 1792, Dm.spyms embryopteris Pers. Syn. PL. 2 : 624,
1807 ; Clarke in Hook. £. F1. Brit. India 3 : 556, 1830 ; Haines 2 : 543, 1922,
‘Bara kendu’
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Evergreen, dioccious trees 5-16 m tall ; stems smooth, black. usually
straight. Leaves 10-20X2.5-6.5 cm, nblong -lanceolale, coriaceous,
darkgreen. flesh-coloured when voung. obtuse ar apex, truncate or rounded
at base. Flowers vellowish-white, fleshy ; male flowers 1 cm across, in axillary
pedunculate cymes | corolldybe glabrous ; flowers solitary, axillary ; corotla
tube pubescent. Fruits 4-7 cm across, subglobose, covered with brownish-
rusty scurf ; seeds 3-8 or more.

FI. & Fr. : March-May ; June-July.

Distrih. : Banakun : Frequent in scrub jlii‘g s a ﬁﬁg sandy riverbank
and sandbars within the mangroves ; locally al
ditches and streams.

1

along the sides of

Viscid pulp used for caulking of boats and dyeing of fish-nets,

2, Diospyros cordifolia Roxb. PL Cor, 1 : 38, t. 50, 1795. D. montana
auct. non Roxb. Clatke in Hook. { FL. Brit. India 3 ; 535, p.p., 1880 Haines
2541, 1922, D. montana Roxb. var. cordifolia Hiern. Monogr, Eben. 222,
1873,

Dioecious, small trees, 4-8 m tall ; stems straight, branches brownish-
black. Leaves 6-20 x 2-3.5 cm, elliptic-oblong, or ovate-oblong, soft velvety-
pubescent along both surfaces, acuic or acuminate at apex, cordate al base,
Male flowers : 2-3 mm across, while, 2-3 (ggether in axillary cymes ; female
flowers : solitary, axillary. Fruits 2-3 cm in diam., globose or subglobose,
glabrous berries, yellow when ripe,

Ft. & Fr.: June-uly ; August-December, from new shoots.

Distrib. - Bazaxup : Frequent along the leeward sands and sandy scrub-
jungles along the sea-shore and river-banks.

OLEACEAE

JasMinumM Linn.

Jasminum sambac (Linn.) Ait. Hort. Kew. | : 8, 1789 ; Green in Bailey
13 : 157, 1965 ; Clarke in Hook. f. FL. Brit, India 3 : 591, 1880 ; Haines 2 ;
549, 1922, Nyctanthes sambac Linn. Sp. Pl. 6, 1753, 'Bono-Mallika.

Scandent, straggling shrubs ; stems terete, glabrous, pubescent when
young. Leaves 2-6.5 X 1.5-3 cm. opposite, ovate, elliptic or oblanceolale,
membranous, acute at apex, obtuse or acuminate at base. Flowers 1.5-2 cm,
white, fragrant, in terminal dichasial cymes. Berries 5-9 mm across, globose,
fleshy, surrounded by subulate calyx lobes.

K. & Fro: April-July | August-Scpiember.
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Distrib : Daitancar, Bavakup ; Frequent in sandy scrubs., and thickets
along the river-banks ; ofien the single-flowered forms are cultivated in the
gardens.

SALVADORACEAE

Key to Genera

la. Corolta polypetalous Aziva ]

1b. Corella pamopetalous Savapoka 2

1. Aziva Lamk.

in Houk f Fl. Bnt Indla 3:620, 1880 Hamcs 2 557 1922 Manena
tetracantha Salisb. Prodr. 65, 1796,

Rambling, bushy. spinous shrubs ; branches quadrangular, slightly
pubescent, with 2-3 paired spines in the leaf-axils. Leaves 4-8.5X 1.5-5.2
cm ; broadly ovate to lanceolate, shining along both surfaces, acutec and
spinulose at apex. obtuse at base. Flowers 1-2 mm across, sessile ; male
flowers many, axillary, clustered in 13-20 cm long cymes ; female flowers 1-

2, axillary, situated towards base. Fruits 4-6 mm across, globose, 1-seeded
berrics.

Fi. & Fr. : March-April ; luly-August.

Distrib. : Banaxun, Garnarisrur : Frequent along sandy scrubs and coastal
thickets ; locally common as hedge plants.

2.  Sauvapora Linn.

Salvadora persica Linn. Sp. PL. 122, 1753 ; Clarke in Hook. f. Fl. Brit.
India 3 : 619, 1880 ; Haines 2 : 556, 1922. "Mriga or Cheani’.

Much-branched, evergreen trees, 6-8 m tall, 10-30 cm in diam., with
white, corky bark and drooping branchlets ; wood soft, yellow. Leaves 3.5-
% x 1.7-3.5 cm, ovate-elliptic, or oblong-lanceolate, thick, coriaceous, acute

or nhhu.plu.rnunﬂnﬂ at apex, obtuse or cuneate at base. Flowers 2-3 mm

T A AW LA SRR RrAALTW .

long, pedlccliatc white with yellow throat, fragrant, in terminal panicles ;
pedicels 2-3 mm long ; peduncles 10 15 ¢cm long. Fruits 4-6 mm across,

P PN Py S T | el Avmaenam nitle mwit s el i
Elwu“, nutuuul, LSECOSh O upea 'l'l'll.ll Pl.llls'ﬁlll. allikil.

Fl. & Fr. . February-March ; April-June.
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Distrib. : Baticrar, BuiTarkanika KaLivanmiay @ Frequently common along
the back mangroves and sand-bars inbetween the mangrove swamps. usually
found in association with Achrostichium and Tamarix sp.

Notes : Verdcourt in Kew Bull, 19 : 147-154, 1964 remarks that S. persica
is a very variable species. He observed that nearly all African forms bear
sessile or subsessile flowers, whereas those from India have pedicellate flowers
. plants bearing sessile flowers do not occur in India. Again, according to
him, the Indian pedicellate forms which had been considered in the past as a
distinct species, now constitute two varieties and they are keyed as follows :

[a. Pedicels of flowers up to 3.5 mm long vir, wightiana

2b. Pedicels very shott or flowers-subseasile .« vOr. angusnfolia

We have also observed that specimens from the Shingle Island and
Rameshwarm, Rao 1553 (Ecol.) with narrow-lanceolate leaves and pedicels
upto 1 mm long, represent the var, angustifolia Verde, synonymous to S
oleoides auct. non Decne. Blait, in Rec. bot. Surv. India 8 : 290, 1921,

Specimens from Bengal, Orissa, Madras, aad Andhra in the (Ecol.)
herbarium represent the variety wightiana (Plan. & Thw.) Verdc.

APOCYNACEAE

Key to Genera

ta. Shrubs or smalk irees , Fruita berries or dripes :

2a.  Spinescent shrubs ; faucal acalen absent ; fruils berrica Camizaa |1

2b.  Small unarmed trees ; faucal scales present ;
fruits drupes Cerpgna 2
Ib.  Lianas ; fruits oylindrical follicles IcHwocarps 3

Key o Species

1a. Ovule one in each locule v paucinsrvia 1
1b. Ovules two in each locule spinarum 1

1. Carissa paucinervia A.DC. 8 : 333, 1866 ; Hook. in Hook. {. Fl.
Brit.'India 3 ;: 631, 1882 ; Haines 2 : 559, 1922 ; Wt Ic. t. 1290, 1840. C.
spinarum Linn, var. paucinervia Haines, Ind. For. 45: 385 f. 2 and 3, 1919,
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Erect, spiny shrubs ; spines straight, often forked. Leaves 2,5:-6.5x
1.5.3.5 cm, elliptic-oblong, or broadly obovate, glabrous, acute with
short mucro at apex, obtuse or rounded at base, Flowers 2-2,5 cm long,
white, fragrant, in terminal cymes. Fruits 6-12 mm across, ellipsoid,
one-seeded, deep-black when ripe,

FlL. & Fr.: March-April ; June-July.

Distrib. : BHITARRANIKA : Common along the back regions of
mangroves and sand-bars withic the mangroves.

2. Carissa spinarom Linn. Mant. 559, 1771 ; Hook in Hook. f. FlL.
Brit. India 3 : 631, 1882 ; Haines 2: 560, 1922 ; Wt. Ic., t. 427, 1839,
‘Kagrenda’,

Bushy, spinescent shrubs, erect or sometimes scandent ; branches

ulgbrgl_‘la with ﬂiunqnnfn Forlkad enineae, Lasvas 358 w»w 1835 om

R LW R Ll Y e e Ml WCAREY

ovate or ovate-oblong, coriaceous, apiculate at apex, obtuse at base.
Flowers 1.5 cm ¢llipsoid, 4-seeded berries.

Fl. & Fr.: March-April ; July-September,

Distrib.: BAHARKUD, FALSE Point : Common along the littoral
regions, river-banks and coastal thickets.

2. CEerBERA Linn,

Cerhera manghas Linn. Sn. PL 208 1-;:53 Hamilt, in Trs

.
FE=TEE T SSmopeore RMRAARY Wl &L deWy p 24411 -+ - 1. 2. L.“u.,.

Soc, 13: 509, 1822 ; Bakh. in Blumea 386, 1950. C. odollam Gaertn,

Fruct. 2: 193, t. 124, 1791; Hook in Hook. f. FI. Brit. India 3:
638, 1882 ; Haines 2 ;: 562, 1922, *Pani-ambo’,

Trees, 4-6 m tall, 40-50 cm in diam. ; stems soft, glabrnus, with

S A S 1 i

whitish-grey papery bark, and milky JI-IIL'E, branches marked with leaf-
scars, Leaves 10-20.5%3-6.5 cm, alternate, closely set or whorled at
the ends of branches, ovate-oblong, tc oblanceolate, coriaceous, acumi-
pate at apex, narrowed into the petioles; petioles 1.5-2.5 cm long.
Flowers 3.5-4 cm long, bracteate, white with yellow throat, turning
purple, in terminal paniculate cymes ; throat of corolla with 5 seaies.

Fruits 7-9 X 4-6 cm, subglobose, smaoth. duli-green, drupaceous with
fibrous woody pericarp. Seed one, 2-2.5 cm across, glabrous.

Fl. & Fr. : January-March ; April-August.

Distrib, : BATIGHAR, BHITARKANIKA ; Common along the intertidal
zones of creeks and channels in the tidal forests, uwsually in association
with Sonneratia apetala, Amoora cucullara and Herlitlera fomes.
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Notes : Haines (/. ¢.) remarks that itis wild, in Sunderbuns and
Chittagong, and possibly occurring ia the Mahanadi delta. However,
it is fovad commonly occurring at Bhitarkanika R. F. Khola, near the
Patshala river. Some authors consider C. manghas and C. odollam as
two distinct species. The main basis for their distinction being that the
corolla throat red in the former and yellow in the latter. However, the
present field observations revealed that the corolla lobes are white with
yellow-throat to start with which graduaily chaages to brownish-purple,
possibly due to coantinnous spray of saline water.
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Ichnocarpus frutescens (Linn.) R, Br. in Mem. Wern, Soc. I : 62, 1809
& Ait. f, Hort. Kew. ed. 2, 2: 69, 1811 ; Hook. in Hook. f. Fl. Brit.
India 3 ; 669, 1832; Haines 2: 573, 1922, Apocynum frutescens Linn.
Sp. PL. 213, 1753, ‘Soyam-nata’.

Laticiferous, rusty-tomentose, twining shrubs ; stems much-branched,
brownish, woody below., Leaves 2.5-6.5 x 1,4-2.7 cm, opposite, elliptic
or elliptic-oblong, thin, membranous, dull-green above, pale beneath,
acute or acuminate at apex, narrowed at base. Flowers 3-4 mm long,

salver-shaped, white, pubescent, in axillary or terminal thyrses, or in
compound paniculate cymes. Fruits 10-15 cm long, slender, terete,
curved and pointed follicles ; seeds 0.5-1 cm, brownish, flat, comose,

FL & Fr. : September-October ; November-December.

Distrib, : BATIGHAR, BAHAKUD : Frequent forming littoral thickets,
locally common in the evergreen forests.

ASCLEPIADACEAE

Key to Uenerg
1a, Pollinia pendulous :

2a. Erect shroba

CALOTROPIS ]

2b. Twining shruba
3a. Lezaves absent SancosTedA 2
3b. Leaves present PENTATROPIA 3

1b. Pollinia erect ;

4, Sesds comose Hova 4
4, Secds not comose SancoLopus §
5. Corona siagle, tubercle-like TYLOPHORA 6

L1 Caorana danhla nant tubarcla dilkes
LR I IATRW

(%2 ] M WA R A HARIA, W P
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1. CaLoTroPIs R. Br.

Calotropis pigantea (Willd.) Dryand. ex Ait. f. in Hort. Kew. ed 2,
2: 78,1811 ; Back. & Bakh. Fl, Java 2: 252, 1965; Hook. in Hook,
f. Fl Brit.India 4: 17, 1883 ; Haines 2 : 577, 1922, Asclepias gigantea
Willd. Sp. PL. I ; 1262, 1798. “‘Akanda-madar’.

Laticiferous, powdery tomentose, ercct shrubs, 1-2 m tall ; stems
soft, woody with many ascending branches. Leaves 5-15%3-8.5 cm,
decussate, ovatc-oblong or elliptic-oblong, acute at apex, obtuse at base.
Flowers 2-5 cm across, white or purpie, tomentose, in lateral cymes ;
peduncles 5-10 cm long. Follicles up te 10cm loag, ovoid-oblong,
obligue at base, uncinate at apex. Seeds ovoid, flattened ; coma silky-
white.

Fl. & Fr, : March-July ; October-December,

Distrib, : GHARHARISPUR, PaRADEEP : Common along roadsides,
hedges and open flelds ; often found to form pure stands along the sandy
sea shore.

2. SarCosTEMMA K, Br,

Sarcostemma acidum (Roxb.) Voigt, Hort. Sub. Cale. 542, 1845 ;
Sant. & Irani in Bot. Mem, 4 : 76, 1962. Asclepias acida Roxb. Fl. Ind.

(ed. Carcy) 31, 1832, Sarcostemma brevistigma Wt. & Arn. in ‘Wt
Contr, 59, 1834; Wt. Ic. t. 595; Hook. in Hook. f. Fl Brit,

India 4 : 20, 1883 ; Haines 2 : 582, 1522. 'Kulutaru'.

Much branched, fleshy, straggling shrobs ; stems terete, jointed,
leafless. Flowers 5-7 mm across, cream-coloured, fragrant, in terminal
umbelliform cymes. Follicles 4-6 cm, ovoid-lanceolate, tapering at both
ends. Seeds compressed, pyriform, comose,

Fi. & Fr,  May-September ; Qctober-December.

Distrih. . HETaAMUNDIA, False PoinT : Frequent in sandy scrubs
and coastal thickets.

3, FENTATROPIS Wi, & Arn.
Pentatropis capensis (Lina, f.) Bullock in Kew Bull, 284, 1955 ; Sant,
& Irani (/. ¢.) 69. Cynanchum capense Linn, f. Suppl. 168, 1781, Penta-
tropls microphylla (Roxb) Wt. & Arn, in Wt. Contr. 52, 1834 ; Hook.
in Hook. f. Fl. Brit. India 4 : 20, 1883 ; Haines 2 : 580, 1922.
Slender, glabrous twining herbs. Leaves 1-2.5 % 0.5-1.5 cm elliptic-
cblong, or ovate, thick, coriaceous, apiculate at apex, subcordate at
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base, Flowers 5-8 mm across, greenish-white, 4-6, in extra-axillary
vmbelliform cymes ; pedicels slender. Follicles 6-10 cm long, smooth ;
seeds ovate, crenate, comose.

Fi. & Fr.: September-QOctober ; November-December.

Distrib. : FALSE POINT, BHITAREANIKA : Commoa on hedges along
scrubs and coastal thickets.

4. Horva R. Br.

Hoya parasitica (Roxb.) Wall. in Wt. Contr. 37, 1834 ; Hook. in
Hook. f. Fl. Brit. India 4 : 57, 1883 ; Wt, Ic. t. 587, Adsclepias pargsitica
Roxb. Fl. Ind. (ed. Carey) 42, t, 64, 1832.

Large cpiphytic climbers ; stems terete, warty, leaticellate, swellen
at nodes with tufts of adventitions roots, Leaves variable, 7-10,5x 2.4«
4.5 cm, lanceoiate, eiliptic-oblong or ovate-elliptic, fleshy, coriaceous,
vallawioh_orasr astds at arner nhittes ar ronndad at haes

= " natinlea Bechy

512 mm long. Flowers 4-6 mm across, purple, fragrant in axillary
umbelliform racemes ; pedicels upto 2 cm loag, slender; peduncles
5-7 cm long, stout, crowded with flower-scars ; corolla segments fleshy,
ovate-lanceolate, inflexed, deeply cleft, glabrous within ; corona-scales §,

ovate-acute, inseried on the stammal tube; pollen mass 1 mm long,
oblong, sessile. Follicles not observed.

Fl & Er.: June-July.

Distrib. . DHITARKANIKA T FALSE PoINT ; Frequent along the inter-
tidal regions of several creeks and channels in the mangrove forests,
usuglly climbing on Xylocarpus sp. and Avicennia officinalis.

Notes : Haines (1922} and Mooney (1950) have not reported this
taxon from Orissa ; hence it is a new record for Orissa.

5. SarcorLopus R. Br.

Key to Species

ia, Corolla glabrous within ; follicles sllipsoid, keeled caringtur 1
1b. Corolla pubeseent within ; follicles globose, not keeled globosus 2

Sarcolobus carinafus Wall. in Asiat, Res, 12: 570, t. 5, 1816;

1.
k H Hank F Tl Deit Tadia d [ 1] 180% £4° 1A

H . in Hook, £ FlL Brit. India 4 : 28, 1883 ; Haines 2 : 582, 1922,

Glabrous, twining shrubs with fleshy-rhizomes bearing roots. Leavea
fleshy, variable, 3-7.5x%2-5.5 cm, broadly elliptic or narrowly elliptic-

oblong, entire, coriaceous, acute or obtuse at apex, rounded at base.
Flowers 2»3 mm across, yellowish-white in axillary pedunculate cymes;
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corolla glabrous within ; peduncles 5-8 mm long, thick. Follicles 4-6 x
2.5-3 cm, ellipsoid, keeled along the dorsal suture; seeds flattened,
shortly-wioged, not comaose.

Distribr 1 FaLse PoINT, BHITARKANIKA : More or less restricted to
the muddy sea shore and mangroves, usually in association with Phoenix
paludosa and Aegialitis rotundifolia.

2. Sarcolobas globosus Wall. in Asiat, Res. 12 : 568, t. 4, 1816 ; Wt.
Ie. t. 1273 ; Hook. in Hook. f. Fl, Brit. India 4 : 27, 1883,

Twining glabrous shrubs ; stems lenticellate, much-branched. Leaves
4-10.5x 1.5-4 ¢cm, ovate or ovate-cblong, coriaceous, apiculate at apex,
obtuse at base ; petioles up to 2 cm long, slender. Flowers 4-6 mm across,
light purple, arranged in axillary corymbose cymes; peduncles fleshy,
3-5cm long; pedicels 0.5-0.8 cm long ; corolla pubescent within, Folli-
cles 2-3 cm in diam,, globose, thick, coriaceous, usually one; seeds
flattened, winged, not comose.

Fl. & Fr.: Angust-September ; November-December.

Distrib, : FALsE PoINT: Frequent along the muddy sea shore, tidal
forest and back mangroves.

Note . Haines (1922) did not collect this species from Orissa although
remarked that *S. globosus Wall. i8 common in the Sundarbans, is also
likely to be found in the Mahanadi Delta®, However, this species is
found from the mouths of Mahanadi and Dhamra river,

6. TyLOPHORA R. Br.
Key to Species

1a Floomwra srarlar slabheanse F
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1b. Flowers yellow, pubescent tndica 2

1. Tylophora tennis Bl. Bijdr. 1062, 1826 ; Bakh. f. in Blumea 6 :
375, 1950 ; Hook. in Hook. f. Fl. Brit. India 4 : 42, 1883,

Slendear, twining herbs; stems terete, much-branched, glabrous,
Leaves 2.6 x 0.5-1 c¢m, elliptic-oblong or lanceolate, glabrous, acute
or acuminate at apex, cuneate or obtuse at base; petioles slender, 8-12
mm long. Flowers 2-3 mm long, scarlet, in axillary or terminal, repeatedly
forked panicles ; corona-gscales knob-shaped : peduncles 3-8 ¢cm long:
pedicels 5-8 mm long, filiform. Follicles 7-10 ¢m long, divaricate, lanceo-
late, narrowly pointed at apex. Seeds many, siiky-comose,

Fi. & Fr,: May-July ; August-September.
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Distrib. ©: FALSE PoINT, TALCHUA : Common along the intertidal
regions in mangrove forests, and estuarine island, usunally iwining on
Kandelia candile and Xylocarpus sp, often found in coasta] thickets and
scrubs along the river banks.

Note : Haines {1922) and Mooney (1950) have not reported this species
from Orissa ; hence it is a new record for Orissa.

2. Tylophora indica (Burm. f.) Merr. in Philip. J. Sci. 19 : 373,1921 ;
Bakh. £, in Blumea 6 : 374, 1950, Cynanchum indicum Burm. f. Fl, Ind.
70, 1768. Tylophora asthmatica (Roxb.) Wt, & Arn, in Wt. Contr. 5!,
1834 ; Hook. in Hook. f. FI, Brit. India 4: 44, 1883 ; Haines 2 587,
1922,

Perennial, twining shrubs; stems tereste, glabrous or pubernlous
with watery sap. Leaves 3-15 x 1.5-7.5 cm, ovate or ovate-slliptic,
pubescent below, apiculate at apex, rounded or Subcordate at base.
Flowers 1-1.5 cm across, grecnish-yellow, in axillary or terminal, many-
flowered, umbeliiform cymes or irregular ¢cymes; corona-scales flat,
rounded ; pedicels 1-2 cm long; peduncles 2-2,5 ¢m lomg. Follicles
paired, in a line with ¢ach other, each 5-8 cm long, lanceolate, smooth,

acuminate at apex.
Fi. & Fr.; March-May ; August-September,

Distrib. : Parapesp, Kuiac : Commeon along the lee side of the sea
shore sanddunes, river banks, scrubs and on the edges of apen field.

Green leaves are found to be efficacious in extremely virulent types
of asthma.

7. LepTapEnia R. Br.

Leptadenia reticnlata (Retz.) Wt. & Arn. in Wt. Contr, 47, 1834 ;
in Kew Bail. 271, 1955 ; Hook. in Hook. f. Fl., Brit. India 4 ; 63, 1883 ;
Wt. Ic, t. 350 ; Haines 2 : 589, 1922, Cynanchum reticulatum Retz. Obs.
2: 15, 1781,

Climbing shrubs with watery sap ; stems much-branched, puberuious,
woody towards base. Leaves 5.5-8.5 x 3-6.5 cm, ovate-lanceolate or
broadly ovate, thinly adpressed pubescent, acuie at apex, rounded at
base. Flowers 1-2 mm across, greenish-white, in axillary or terminal,
many-flowered umbelliform cymes ; corona double ; corolline coronas
of § scales between corolla-lobes ; pedicels 1.5-2 cm long ; peduncles
0.6-1.5 cm long. Follicles 89 cm long, broadly lanceolate, tapering
towards beaked apex, thick, more or less woody, smooth ; seeds flattened,

winged, comose,
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Fl. & Fr.: July-Auguost ; September-December,

Distrib. : PARADEEP, SATAVYA : Frequent along the sandy sca
shores and coastal thickets, usnally in association with Spinifex litto-
ralis and others.

PERIPLOCACEAE

Key to Genera

la, Flowers pedicellate ;

2a, Flowers 4.6 cm across, reddish-violet CRYPTOSTEGIA 1
2b. Flowers 3-4 mm across, white or ¢ream.coloured ., FINLAYSONIA 2
Ib, Flowers sessile Hemipgsmus 3

1. CrYpTOSTEGIA R. Br.

Cryptostegia grandifiora R. Br. in Bot. Reg. 5: t. 435, 1819; Wt Ic.
t. 832 ; Hook. in Hook, f. Fl. Brit. India 4 : 6, 1883 ; Haines 2; 567,
1922,

Twining laticiferous shrubs ; stems brownish, much-branched, lenti~
cellate. Leaves 4-10.5 x 2.5.5 cm, clliptic-oblong or ovate-oblong,
coriaceous, shining above, pale reticulo-venous beneath, acute or acumi-
nate at apex, obliquely rounded at base. Flowers 4-6 cm across, reddish-
violet, in terminal, trichotomously-branched cymes. Follicles 8-10% 3-3.5
cm, ovoid-oblong, 3-winged. Seeds flattened, comose.

PRl ALl il SISk

Fl. & Fr.: August-September ; October-November,

Distrib. . SaTavya: Rare along sandy sea shores. Commonly
cultivated in the gardens as ornamental plants.

2. FinvaysonNia Wall.

Finlaysonia obovata Wall. Pl. Asiat. Rar, 2 : 48, t. 162, 1831 ; Bakh.
f. in Blumea 6 : 369, 1950 ; Hook. in Hook. f. Fl, Brit. India 4 : 7, 1883,
Finlaysonia maritima (non BL) Back ex. Heyne, Denutt. Fl. Ned. Ind.
ed, 2. 1293, 1927; non Secamone maritima Bl, Bijdr. 1050, 1826.

$Kaneari natn. Khasai nata’.
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Glabrous, twining shrubs with milky latex; stems brownish, rigid,
much-branched ; bark thin, verrucose. Leaves variable, 4.5-16.5x
3.5-9.5 cm, the shape ranging from narrow lanceolate to broadly obovate,

thick, coriaceous, rounded, emarginate or obtusely apiculatc at apex,
cuneate st bage. Flowers 3-4 mm across, white or purple, in axillary,

T LW (=) LA - S lirt2 il




208 BOTANICAL SURVEY OF INDIA

Finlaysania obovata Wali, A common climber in the mangrove
Swamps showing flowers and [ruits,

trichotomounsly-branched cymes ; peduncles brownish purple, 4-6cm long ;
calyx-segments 3, ciliate ; corolla densely hairy inside ; coronal-scales
linear, 5-6 mm loag, coiled. Follicles 7-9 X 4-5 ¢m, fleshy, torgid, ovoid
divaricate, 2-3-winged, narrowed into curved beaks ; seeds 2.5-3 cm long,
obovoid, flattened, comose ; coma 1.5-2 c¢m long, reflexed, arranged
sparscly along margins.
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Distrib. : PALSE POINT, BHITARKANIRA ! Common along iatertidal

zones of several creeks and channels in the mangroves and ecstuarine
islands.
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Haines (1922) and Mooney (1950) have not reported this species
from Orissa : Hence it is a new record for Orissa.

Although this monotypic genus exhibiis several morphological varia-

tions, our field studies from the Mahanadi delta in Orissa and Sagar
Island in West Bengal have revealed that this taxon occurs in two forms
under the foilowing ecological niches : (1) Plants with narrow lanceolate
leaves and purple flowers along the estwarine islands ; (2) Plants with

brgadlu obovate leaves and white flowars ﬂ!ﬂﬁﬂ tha infertidal regione of
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creeks and channels of mangroves.

3. HEemIDESMUS XK. Br.

Hemidesmus indicus (Linn.) Schultes in Roem. & Schult. Syst. Veg. 62
126, 1819 ; Wt. Ic. t. 594 ; Hook. in Hook. f. Fl. Brit. India 4: 5, 1883 ;
Haines 2 : 573, 1922, Periploca indica Linn. Sp. PL. 211, 1753, *‘Kaprimul'.

Prostrate or twining, perennial shrubs with aromatic root-stock;
stems brownish, warty, lenticellate, woody at base, Leaves variable, usually
3-12 X 1-4.5 cm, lincar-oblong, glabrous, acute or apiculate at apex,
obtuse or rounded et bagse. Flowers 2-5 mm across, greenish-yellow,
purple-tinged within, sessile, fascicled in axillary cymes ; coronal-scales,
5, thick, alternate with corolla-lobeg. Follicles 12-18 cm long, slender,
acominate at apex. Seceds oblong-ellipsoid, comose.

FL & Fr. 1 June-Jul
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Distrib. : BAHARUD, BHITARKANIKA : Common in sandy scrubs
and coastal thickets. Frequent on hedges and roadsides.

LOGANIACEAE
STRYCHNOS Linn.

Strychaos nux-vomica Linn, Sp. PL 189, 1753 ; Leenh.in Fl. Mal.
6 (2): 349, 1962; Clarke in Hook. f. Fl. Brit. India 4 : 90, 1883;
Haines 2 : 592, 1922, 'Kuchila'.

Trees 3-10 m tall ; stems glabrous ; young branches pubescent, with
axillary thorns, old branches without thorns. Leaves 4-12 x 2565 cm,
elliptic-oblong, broadly ovate or sub-orbicular, glabrous, subcoriaceous.
Flowers 1.5-2 cm long, salver-shaped, greenish-white, on shortly branched

sub-umbellate cymes, Fruits 5-6 cm across, globose, smooth, bright-orange
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when ripe. Seeds 2-2.5 % 1-1.5cm, discoid, depressed in centre,
surrounded by brittle pulp.

Distrib. : BHITARKANIKA BauHAKUD : Frequent in sandy scrub-
jungles, river-banks and road-sides. Locally planted near temples and
river-sides.

GENTIANACEAER
NYMPHOIDES Seguier

Nymphoides cristatom (Roxb.) Q. Ktze.,, Rev. Gen. PL. 429, 189] ;
Sent. in Bull. Bot. Surv. India 3: 20, 1962 ; Subramanyam, Agua,
Angiosperm 24, f. 16, 1961. Limnanthemun cristatum {Roxb.) Grised,
Gen. & 8p. Gent. 342, 1839 ; Clarke in Hook. f, Fi. Brit. India 4: 131,
1884 ; Haines 2 ¢ 599, 1922,

Rhizomatous aquatic herbs; stems slender, floating producing tuft
of roots at the node. Leaves floating, 3-16%2-10 cm, suborbicular,
thick, rounded at apex, cordate at base. Flowers white, yellow towards
base, clustered at the nodes ; corolla throats with a ring of hairs all round.
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scabrous.

Distrib. : BAITRARUD : Frequent in fresh-water ponds, paddy fields,
ditches and shallow channels.

Fi. & Fr.: September-October ; December-January.

BORAGINACEAE

Key to Genera

ia. Trees or shrubs, ovary entire :

2a, Styles twice bipartite Corbia |
2b. Styles bipartite BHRETIA 2
1a. Erect or prostrate herbs. Ovary 4.lobed ¢
3a, Styles dilated above, forming a ring . HELIOTROPIUM 3
3b. Styles not dilated, not forming a ring :
4a. Ercct hispid herbs ; corolla tlujsh, ending
in & fong tortuous acumen - TRICHODESMA 4

4b. Prostrate scabrid herbs ; corolls white,
not as above CoLpENIA §
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1. CorpIA Linn,
Cordia dichotoma Forst. f. Prodr. 18, 1786; John. in J. Arn. Arb.
32: 8, 1951 ; C. myxa auct. non Linn. Clarke in Hook. f. F1 Brit. India
4: 136, 1883 ; Haines 2 ; 602, 1922,

Trees 5-10 m tall, with many drooping branches. Leaves 3-10.5 X
2-8.5 em, alternate, elliptic-oblong, or broadly obovate, subcoriaceous,
furnnculate, strongly reticmlo-venose, acute or obtuse at apex, cuneate
or rounded at base., Flowers 6-8 am long, white, in terminal branched
cymes on short bramchlets ; styles twice bipartite. Drupes 10-15 mm

across, globose, pyrenous.
Fi. & Fr.: Maich-April ; September-October.

Distrib. : KHoOLA-BHITARKANIKA : Frequent in scrubs along river-
banks and road sides ; sometimes planted-as a road-side tree.

Fiowers are found either exclusively male, or hermaphrodite, but
not male and female separately on the same plant.

2. Enretia Linn,

Ehretia acuminata R, Br. in Prodr. 497, 1810 ; Clarke in Hook. f. FL
Brit. India 4 : 141, 1883 ; Mooney in Suppl. Bot. Bihar & Orissa 90, 1950,

Trees 6-12m tall. Leaves 6-12.5x 3-3 cm, elliptic-ovate or ovate-
oblong, glabrous or slightly pubescent, shallowly serrate, acumioate
at apex, obliquely rounded at base. Flowers 3-4 mm long, white clus-
tered in terminal panicles. Fruits globose, 2-pyrenous drupes, red when
ripe.

Fi. & Fr.: August-September ; October-December.

Distrib. : SHASNPADA : Rarely found on the banks of the Mahanadi
river towards inlands.

3. HeLwTROPIUM Lina.
Key to Species

la. Plants glabrous, more or less fleshy e curassavicum |
1b, Plants distinctly hairy, not fleshy :
2a. Leaves stnall up to 2 cm2 loag :
Ja. Leaves ovate, woolly tomentose supimum 1
3b, Leaves linear-lanceclate, not woolly ;
4a. Cymes 5.6 cm long, calyx longer than

corolla marifolfum A
4b. Cymes 4.10 cm long, calyx shorter than
corollz strigosum 4

2b, Leaves Jarge, 5.12 cm long indicum 5
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1. Heliotropium curassavicum Lina. Sp. P1. 130, 1753 ; Burtt in Notes
R. Bot. Gdos. Edinb. 26: 357, 1966 ; Voigt, Hort. Suburb. Cal, 444,
1845 ; Biswas in J, Dept. Sci, Univ. Cal. 8 : 40, 1927.

Fleshy, glabrous perennial herbs with long tap root. Leaves 2.5-4.5x
0.5-0.7 cm, linear-spathulate, rounded or shallowly retuse at apex,
tapering to base. Flowers 2-3 mm long, white, in axillary or terminal
single or one-forked cininni, 5-8 ¢cm long. Fruits 2 mm across, globose,
breaking up into 4-rngulose nutlets,

Fl. & Fr.: March-August ; December-Januvary.
Distrib. : KATISHA, TALCHUA Frcquent on the embankments

Occasmnally fnund in the culuvated ﬁc!ds

Haines (1922) and Mooney (1950) have not reported it from Orissa ;
hence it is a new record for Orissa.

2. Heliotropium sopioum Linn. Sp. PL 130, 1753 ; Clarke in Hook,
f. Fl Brit. India 4: 149, 1883 ; Wt, Ic. t. 1387, 1848 ; Haines 2: 607,

140
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Prostrate villose herbs with many spreading branches from woody
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rootstock ; branches terete, clothed with soft, adpressed hairs, Leaves
I.1.5 x 0.5-0.8 cm, ovate-elliptic, acute at apex, obtuse at base. Flowers
4-5 mm long, white, sub-sessile, in terminal cymes ; cymes villose, 4-6 cm

lone. Fruoite 5.6 mm acrose, ellinzaid warted ; seeds: 2-3
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occasionally found along sandy sea-shores.

3. Heliofropium marifolium Retz. Obs. 2: 8, 1781 ;: John. Arn. Arb,
32: 113, 1951 ; Haines 2 : 579, 1922. H. scabrum Reiz. Obs. 2: 8, 1781 ;
Clarke in Hook. f. F1, Brit. India 4 : 152, 1883.

Prostrate, much-branched, scabrid herbs with strong tap root.
Leaves 1-3 x 0.1-0.2 cm, narrowly lanceolate, or linear, acute at apex,
subsessile at base. Flowers 2-2.5 mm, white, in one to many-fowered,
leafy cincioni; calyx lobes longer than corolla-tubes. Nutlets 4, stiffy
pubeseent.

Fi. & Fr. : Throughout the year.

Distrib, FaLse PoINT, Bauakup ; Common in sandy sccubs, dry
sandy places along the river-banks and sandy sea-shores, locally common
on dry habitat and road-sides,

4, Heliotropiom strigosum Willd, Sp. Pl. 743, 1798 ; John, Arn, Arb,
§12 ; Clarke in Hook. f. Fl. Brit. India, 4: 151, 1883 ; Mooney 90, 1950.
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Strigosely hirsute, much-branched, suoffruticose herbs, branches
terete, procumbent or ascending from woody root-stock. Leaves 6-8 %
2-3 mm, lincar-lanceolate, sub-sessile, recurved margined, acute at apex,
DL LSse Ll 50, W - L1 L] LYINE "l" . - III:' ] fl Ary
branched spikes ; spikes usually 3.5-10 ¢m long. Nutlets subglobose,
hirsute, 4-6-seeded.

Fl. & Fr. : All through the year.

Distrib. : PARADEBP, KUJIANG : Common along the river-banks, sandy
scrubs, coastal thickets and sandy sea-shores,

5. Heliotropium indicem Linn. Sp. Pl 130, 1753 ; John. Arn, Arb,
32: 111, 1951 ; Clarke in Hook. f. Fl. Brit. India. 4 : 152, 1883 ; Haines
2: 607, 1922,

Erect annual berbs ; stems terete, densely hirsute. Eeaves 4-10.5x
2-5 ¢m, ovate-lanceolate, scabrous on both surfaces, acute at apex,
cbliquely attenuate at base. Flowers light-purple, in ecxtra axillary
spikes ; spikes 10-15 cm long. Fruits deeply bilobed, angular, pointed,
I-secded.

Fl. & Fr.: March-April ; May-June.

Distrib. : Kusana : Common along road-sides, moist places and
river-banks.

4, TricHoDESMA R, Br.
Trichodesma fndica R. Br. Prodr. 496, 1810 : Clarke in Hook. f. FI.

A r iy

Brit. India. 4: 153, 1883 ; Haines 2 : 608, 1922,
Coarsely hispid. Much-branched, erect herbs. Leaves 4.5-6.5 x

1.5-2.5 em, elliptic-oblong or linear-oblong, acute or obtuse at apex,
cordate at base. Flowers 1-1.2 cm long, bluish-white, in axillary solitary

or in termioal few-flowered cymes. Fruits 1-1.5 cm across, pyramidal,
coarsely-hispid, 4-ribbed ; unutlets ovoid, polished, smooth, and rugose
ingide.

Fl. & Fr.: August-September ; October-November,

Distrib +  ALipinGAL-DEvI RIVERS 1 Frequent along the river-banks,
road-sides, and dry places.

5. CoLDENia Linn.

Coldenla procumbens Linm. Sp. PL 125, 1753 ; Clarke in Hook, f.

Fi. Brit. India 4 : 144, 1883 ; Haines 2: 606, 1922.
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Denscly scabrous, prostrate annvals; branches somewhat com-
pressed, ascending. Leaves 1-4.5 % 0.3-1.5 cm, thick, obovate or ovate-
oblong, densely whitish scabrous between the impressed nerves and
pitose beneath., Flowers small, white, solitary, extra axillary sessile or
shortly pedicellate. Fruits 3 mm across, pyramidal, hairy, separating

Fl. & Fr. ; April-May ; June-July.

Distrib. 1 KuianGg : Common along roadsides, river-banks, and
reclaimed soils near rice-fields or ditches,

CONVYOLVULACEAE
Key to Genera
1a. Parasitic plants Cuscuta |
1b. Non-parasitic plands :
da. Styles 2, free EvorLvuLus 2

2b. Siylex1:
3a. Pollen grains amoocth ;

4a, Stigmna globose ;, ovary 2.loculed MERREMIA 3
4b, Stigma lingar ; ovary 4-locuied RIVEA 4
3b. Pollen grains spinulose IromoEa 35

I, Cuscura Linn,

Coscuta reflexa Roxb, PL Corom. 2:3, t. 104, 1798 : van Qostsir.
in F1. Mal. 4: 393, 1953 ; Clarke in Hook., f. Fl. Brit. India 4 ; 225,
1884 : Haines 2 : 635, 1922,

Large, twining herbaceous parasites; stems veliowish or brown,
leafless, attached to the host by means of haustoria, Flowers 1-1.5 em
long, white with red eye within, sessile, in compact cymose clusters;
corolla lobes much shorter, united into a tobe at the base ; fringed scales

attached below stamens as a whorl. Capsules 1-1.5 ¢cm 1in diam., ellipsoid
or subglobose, pale-brownish, circumscissile at base.

FI. & Fr. : Angust-September ; October-November.

Distrib : BAHARUD, TarLchHua ¢ Frequent in sandy scrubs, river banks,
mostly parasitic on woody plants ; sometimes spreadiog as a forest
undergrowth.

2. EvoLvuLus Ling.

Key to Species

Crecping herby ; leaves suborbicular v mummidarius 1
Ascending herbi ; [eaves elliptic-obiong aisinoides 2
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1. Evolvolus nummularins (Ling.) Linn. Sp. Pl ed. 2: 391, 1762 :
Verdcourt in Fl. Trop. E. Africa Convolvulaceae ; 16, 1963 ; van Ooststr,
in Fi. Mal. 5; 558, f, 3, 1958 ; Mooney in Suppl. Bot. Bihar &. Orissa 91,

10&0 Vnstenn Fayes Fas pmrsnrss frmtesn T e Qe DI T57 1782
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Perennial creeping herbs ; stems prostrate, rooting at nodes, Leaves
4.12 x 2.5-10 mm ovate-oblong or suborbicular, entire, glabrous, retuse
at apex, cordate at base, Flowers 4-5 mm across, white or yellow, soli-

tary, axillary ; corolla deeply lobed ; capsules 4-5 mm in diam., globose,
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Fl. & Fr.: May-September.

Distrib. 1 BATIGHAR, JAGATHASINGPUR : Frequent along roadsides,
riverbanks, grasslands and sandy waste places near the sea shore.

2. Evalvolne alsinaidoc fr Linn.) A Tinn ﬂﬁ Pl o=d 2302 1782 ; YVard.
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court ( lc. } 18 ; van Qoststr. Fl, Mal. 4: 396, f, 5, 1953 ; Clarke in
Hook. f. Fl. Brit. India 4: 220, 1883 ; Haines 2 : 614, 1922,

Ascending herbs, sometimes decumbent ; stems nsually covered with

adpressed silky hairs, Leaves 6-13 X 2-6 mm elliptic-oblong or linear-
lanceolate, subsessile, acute at apex, narrowed at base. Flowsrs 4-5 mm
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across, blue, rarely white, axillary, solitary; corolla broadly funnel-
shaped ; peduncles 2-2.5cm long, Capsules 3-4 mm in diam., globose,
2-loculed. 4-valved, 4-seeded ; seeds 4, pale-brown,

Fl. & Fr. : Iuly-October.

Distelh. : PAraDEEP ¢ Frequent, alon
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dry grasslands ; not uncommon along road sides,

3. MerreMiA Deonnst. ex Hallier £

Merremia tridentata (Linn.) Hall. f. ia B. J. 16: 552, 1893 ; Verdet,
in FL. Trop. E. Africa Conv. 51, 1963 ; Ooststr. in Fl. Mal. 4 ; 445,
1953. Ipomoea tridentata Roth in Roem. Arch. Bot. 2: 38, 179%;
Clarke in Hook. f. FL Beit. India 4 : 205, 1883 ; Haines 2 ; 625, 1922,
Convolvulus tridentata Linn. 8p. Pl. 157, 1753,

Prostrate or twining variable perennial herbe ; stems glabrous
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or hairy, spreading, from woody root-stnck. Leaves 4-25x%2-8 mm
variable, linear-lanceclate or oblong, acuminate, ¢marginate or mucro-
nulate at apex, truacate, or auriculate at base, often lobed and toothed

tovwneds T snmatlonan haoal lohes slagnino the niamc asnoila An
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shortly petiolate. Flowers 6-8 mm across, yellow, l-z-ﬂowered in
axillary cymes ; calyx lobes obtuse or acuminate, corolla fuanel-shaped.
Capsules globose, 4-valved, 4-seeded ; secds glabrous,
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FI. & Fr.: June-September ; Qctober-December,
Distrib. : Kusane, BatrARkaNiKa @ Common in dry sand

scrubs, coastal thickets and sea shore.

4. Rivea Choisy.

Rivea hypocrateriformis Choisy, Convolv. Orient. in Mem. Soc.
Phys, Genev. 6 : 408, 1833 ; Clarke in Hook, f. Fl. Brit. india 4: 184,
1883 ; Haines 2 : 614, 1922,

Annual or perennial large creeping herbs ; stems pubescent, rooting
at nodes. Leaves 4-8.5x6-9.5 cm, broadly ovate or suborbicular,
glabrous above, soft pubescent benecath, obiuse at apex, cordate or
reniform at base, Flowers 3-4cm long, purple, 1-3-flowered, in
axiflary cymes ; corolla widely funnpei-shaped, with 2-3 cm long tube;
ovary d-loculed ; stigmas linear; capsules I-2cm in diam., globose,
4-seeded.
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Distrib. ; ALIPINGAL : Frequent, along sandy river banks, scrubs
and open dry land.

Haines (1922) and Mooney (1950} have reported the occurrence
of this species only form Bihar. Present collection of this taxon from
alipingal, near Devi river mouth in Qrissa is a new distributional record.

3. IromoEA Linn,
Key ro Species

1a. Lecaves entire ; corolla white taba 1
1b, Leaves not entire ; corolla purple or reddish :
2a., Leaves bilobed ; corolla reddish.-purple o pesecaprage 2
2b. Leaves paimately divided ; corolla purple - mauritiong 3

1. Ipomoea tuba {Schlechtend } G. Don, in Gen. Syst. 4 : 271, 1338 ;
Verdcourt in Fl. Trop. E. Africa Convol: 137, 1963 ; Qoststr, in FL
Mal. 4: 487, 1953, Convolvilus tuba Schlechtend. Linpaea 6: 7385,
1831. Ipomoea grandifiora Clarke in Hook. f, Fl. Brit. India 4: 198,

1883, non {Linn. f.) Lamk. (1791). 1. glaberrima Hook. in Hook. Journ.
Bot, 1 : 357, 1834,

Glabrous, perennial twiners ; stems more or less woody, longi-
tudinally wrinkled, straw-coloured. Leaves 7-14X6-11 em, broadly
ovate or orbicular, entire, cordate at base, acumipate at apex,; petioles
3-12 cm long, Flowers 6-15 cm long, white, axillary, solitary or rarely
in 2-flowered cymes; corolla salver-shaped with 7-8 cm long tube;
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peduncies 4-8 ¢m long. Fruits 23 ¢cm in daim., globose, pale brown;
seeds 4, haicy along margios.

Fi. & Fr, : June-August ; September-December.,

Distrib, ;. GHANAGHOLIA, Barrrakuo ; Common, along the inter-
tidal regions of creeks and channels in the mangroves, usually in
association with Hibiscus tiliaceous and Sonneratia apeiala.

Haines (1922) and Mooney (1950} have not reported this species :
hence it is a new record for Orissa.

2. Ipomoea pes-caprae (Linn) R. Br. in Tuckey, Narr., Exped.
Zaire 477, March 1818 ; Hort. Sub. Lond. 35, July 1818 ; Roth, Nov,
Pl. Sp. 109, 1821 ; Verdcourt in Fl. Trop. E. Africa Convol ; 121, 1963 ;
Ooststr. FI. Mal. 4: 475, 1953 ; Haines 2: 597, 1922. Cenvolvilus

pes-caprae Lina. Sp, Pl. 139, 1753. Ipomoea bileba Forsk. Fl, Aeg.
Arh. 44, 1775 : Clarke in Hook. I. Fl. Brit. India 4 : 212, 1883,

Glabrous, perennial creepers. often forming tangled mats ; stems
much-branched, angular, with milky juice, rooting at nodes. Leaves
2.5-8x 5.8 em, kidoey-shaped or suborbicular thick, emarginate or
shortly 2-lobed at apex, cuneate or cordate at base; peticles 3-10 cm
long, with two apical glands. Flowers 5-7 cm long, pinkish or reddish
violet, in 1-few-flowered c<ymes; corolla funnel-shaped ; peduncles
3-5cm long, erect; capsules [-1.5c¢cm in diam., globose, 4-seceded.
Seeds brownish, tomeatosce.

Fi. & Fr.: Throughaut the year.

Distrib, | PArADEEP, HOOKITOLA : Common, along sea shore, often
forming pure stands as a pionesr vegetation and act as a sandbinder.

3. Ipomoea magritisna Jacq. Collect. 4: 216, 1781 ; Verdcourt in
Fl. Trop. E. Africa Convol! 135, 1963. [, digitatq Vauct. son Linn,
Qoststr. Fl, Mal. 4: 183, 1953 ; Clarke in Hook. f. Fl. Brit. India
4: 202, 1883 ; Haines 2 : 602, 1922. *Bhuikumra',

Glabrous, trailing shrubs with tuberous roots ; stems much-branched,
terete, angular. Leaves suborbicular, palmately divided towards
middle into 5-7 lobes; lobes elliptic-lanceolate, acuminate at apex.
Flowers 4-8 cm across, campanuiate, rose-purple, in axillary 2-8-flowered
cymes ; péduncies 3-6 cm long. Capsules 6-8 mm long, ovoid. Seeds
5.6 mm long, woolly hairy.

F1. & Fr.: July-August ; September-Qctober.

Distrib, : HETAMUNDIA, BHITARKANIKA : Frequent, on sand bars
in between the crecks and chanaels of the mangroves,
Hanies (. ¢.) recorded it from Bihar; hence it is a2 new record

for Orissa.
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SOLANACEAE

Key to Genera

ia. Fruit a smooth berry :
2a. Antbers longer than fiaments ; opening by apical pores ...  Sowanom 1

Zb, Anibers sborier iban filamenis ; apening by iateral sijt v« PHYSALIS £
1b, Fruit a spiny capsule DaTURA 3

1. SoraNuM Linn.

Key 10 Species
1a. Plants armed with prickles :
2‘- Clil:ﬂbil:ll Ihl'llbl e "'ﬂbba‘m l
2b. Plants pot climbing :
3a. Decumbent herbs ; leaves pinnsately cleft wer suratrense 2
3b. Erect herbs ; leaves ovate, not pinoately cleft e incanum 3
1b. Plants unarmed nigrim 4

1. Solawam trilobstum Linn. Sp. Pl. 188, 1953 ; Sant. J. Bombay
nat. Hist. Soc. 47: 654, 1948 ; Clarke in Hook. {4Fl. Brit, India 4:
287, 1884 ; Haines 2; 613, 1922.

Climbing undershrubs, stems slender, cover with recurved prickles,
Leaves 2.5-3.5 x 2-2.5 cm, ovate or ovate-elliptic_ glahrons or nnnrsehr
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prickly along mid-veins, irregularly lobed, obtuse at apex, truncate or

sub-cordate at base, Flowers violet, leaf-opposed or in extra-axillary
racemes. Berries 7-8 mm across, globose, year turn red when ripe.

Fi. & Fr. : Throughout the year,
Distrib.: Banaxyp: Frequent along river-banks and sea-shores,
Locally common.

2. Solanum surattense Burm. f. Fl. Indica §7, 1768 ; Sant. in Bull.
Bot. Surv. India 3: 20, 1962. S. xanthocarpum Schrad. & Wend). Sert.
Hanov. 1t 8, t. 2, 1795; Clarke in Hook. . Fl. Brit. India 4 236,

; B.i N i - -, 13

Decumbent, much-branched, prickly herbs. Leaves 7-9.5 x 4-5.5
cm, ovate-elliptic, pinnately cleft, prickly along veins, acute at apex,
obliquely rounded at base. Flowers 1.5-2 ¢m across, violet, very rarely
white, arranged in lateral racemes. Berries 1-1.5 c¢m in diam., giobose,
turn yellow when ripe,

Fi. & Fr.: Throughout the year.

Distrib. ¢ KUIANG, PARADEEP : Frequent along the river-banks

and sandy sea-shores. Locally common in sandy places and reclaimed
soils nlong the road-sides.
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3. Solannm incanum Lion. Sp. PL 188, 1753 ; Forsk, io Fl. Aex

Arab, 46, 1775, 3. coaguians Forsk. lc. 47 ; Clarke in Hook. f. F.
Reit India 4 1 236, 1834, and §. m-.'.muwnnp P aust. non. Linn Clark

A mamm—mEm R Eay b -t )

le. 235, 1884,

Erect herbs 30-70 om tall, armed with recurved prickles.. Leaves
4-5.5 x 3-3.5 cm, ovate or clliptic-ovate, puberulose, prickiy along veins
entire, acute at apex, subtruncate at base. Flowers 1.5-2 cm across,
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yellowish whea ripe.
FL & Fr. t January-Aprit.

along the riverbanks and sandy shoros.
Haines (1922) and Mooney (1950) have not reported this species from
Orissa ; hence it is & new record for Orissa.

4. Solanum nigram Linn, Sp. Pl 186, 1753 ; Saat. J. Bombay nat.
Hist. Soc, 47 : 652, 1948 ; Clarke in Hook: f. Fi. Brit, India 4: 229,
1884 ; Hainea 2: 612, 1922,

Erect, unarmed herbs; stems much-branched, spreading or rarely
climbing. Leaves 8-9.5 x 3.5-4.5 cm, ovate-elliptic or ovate-]lanceolate,
entire or often denlate, puberulent, acute at apex, truncate at basa
Flowers white, in lateral umbellate cymes. Berries 8.10 mm across,
globose, dark-purple when ripe.

Fl. & Fr. ; Throughout the year.

Distril. : BAHAXUD, BHITARKANIKA : Frequent along road-side,
hedges and waste places,

2, Pavsais Lion.

Physalis minims Linn. Sp. Pl. 183, 1753 ; Sant. 657, 1548 ; Clarke
in Hook. f. F1. Brit. India 4 ; 238, 1884 ; Haines 2: 610, 1522,

Brect herbs, 50-100 cm tall ; stems much-branched, spreading sticky-
glandujar. Leavea 2-8 x 1.5-3.5 cm, ovate-lanceolats, puberuient,
irregularly sinuate, acute or acuminate at apex, obliquely rounded at
base. Flowers greenish-yeliow, or purple, solitary axillary, or often
borne on the forks of Srancbes. Berries 8-10 mm across, globose, yellow,

turn orange when ripe.
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Distrib 1 Kusang : Frequent in waste places, gardens and cuiti-
vatzd fGelds,
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3, Datunra Linp.

Daturs mete) Linn, Sp. PL 179, 1753 ; Bant. 657, 1948 ; non sensu
Clarke in Hook. f. Fl. Brit. Todia 4: 243, 1884 ; guae est D, imnoxia
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242, 1884 ; Haines 2 : 615, 1922, ‘Dhutura’.

Glabrous undershrubs, 1-1.5m tail ; stems much-branched, often
purple-coloured. Leaves 10-16 x 89 cm, broadly ovate-lanceolate,
entire or shallowly lobed, acute at apex, obliquely truncate at base.
Flowers 10-15 cm long, white, or white with tinged purple, often violet,
solitary axiliary. Capsules 3.5-4.5 cm in diam., subglobose covered with

S N

blind spine-like tubercies,
Fi. & Fr. : Mostly during January-April.

Distrib : SATAYYA : Prequent along the sandy sea-shores and river-
banks. Locally comtnon along the road-sides and waste places.

SCROPHULARIACEAE

Key 10 Gamera
Ia. Lsaves alteroate VizRAscoMm 1
1b. Leaves opposits :
2n, Calyx eheacieolats ;

3a. Anthers contigeous Bacora 2
b, Anthers stipitate
25, Calyx bibracieolats ;
4a. Calyx tubular, ribhed S0

4b, Calyx sparbacenus, cleft on anieriar side _t:umma.s

Versascun Linn.

Verbascum chinense (Linp.) Sant. Fl. Por. 90, 1938. Serophularia
chingngir Linn. Mant, 250, 177]. Celsia coromandeiiana VYabl, Symb.

Beor 3: 70 1794 ¢ Hook in Hook. f FL

' Brit. Fudia 4+ 351 1803 »
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Haioes 2 ; 619, 1992, Verbascum coromandelicum (Vahl) O. Kuntze, Rev,
Gen. PL 1: 468, 1891 ; Penncllin Acad, pat. Sci. Phil. Monogr. 51 39,
1943 ; Sant. J. Bomb. nat. Hist. Soc. 49: 25, 1950; Chatt. & Bham
ic Bull. Bot. Soc. Beng. 9 : 1955.

Erect pubescent herbs 20-50 cm tall ; stems terete, unbranched
except towards ipforescence. Radical lecaves 8.10x3-4 cm, lyrately
pinnatifid, elliptic-oblong, crenate or dentate, glandular, acute or obtuse
at apex, narrowed at base; radical leaves gradually reducing to sessile
bract-like cauline leaves above. Flowers 10-12 mm across, yellow,
in terminal simple or branched, loose racemes ; racemes 15-20 em long,
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pubescent. Capsules 4-5mm across, ovoid, 2-valved, many-seeded ;
valves often bifid, separating from the axis,

Fl. & Fr.: April-June ; August-September.

Distrib, : Kusaxg, PArapeup: Frequent along sandy tiver<beds,
leeward sea-shore dunes and newly diposited sands in maoist places.

Fragray o ey

Two Linnean genera Verbascum (1753) and Celsia (1753) are
separated mainly on the number of stamens: 5 in the former and 4
in the latter. It was only in 1891, O. Kuntze (L ¢) correctly pointed
ott the artificiality of the delimitations of both the genera and combined
Verbascum and Celsia with the necessary combination under the former.
Kuntze's treatment has been followed by Pennell (1. ¢.) and others.

‘2. BacorA Abul. nom. conms.

Bacops monnieri (Linn,) Pennell, in Proc. Acad, nat Sci. Phil.
98 : 94, 1964 ; Sant. Fl. Pur. 30, 1958. Gratiola monnierz Linn. Syst.
ed. 10: 851, 1759. Herpestis monnieria (Linn) H.B.K., Nov, Gen. et

Sp. Pl. 2 366, 1818 ; Hook. in Hook, f, Fl. Brit. India 4: 272, 1884 ;
Haines 2 : 622, 1922, Bacope monnieric (Linn.) Wettat. in Engl. &
Prant. Pfam. 4(3b) : 77, 1391, ‘Brahmi".

Creeping or often floating herbs : stems succuient, soild, with
inany air-ducts rooting at nodes. Leaves 3-162-4 mm, subsessile,
obovate, or oblong-spathulate, obtuse or rounded at apex, caneate
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at base. Flowers pale-biue or whitish-bive, solitary axiliary; pedicels
10-20 mm long ; calyx lobes uncqual. Capsules ovoid, septicidally
dehiscent, 2-oculed ; seeds ribbed.

F1. & Fr.: Throughout the greater part of the year.

Distrib. : Farisg Poant, KUJANG ; Frequent in moist and swamp
places arcund cultivated fields, along the edges of sandy ditches and
sandy-slaks, often found forming dense mat near the sandy shores.

Linnacus in 1759, proposed the specific name a3 Momnieria,
instead of retaining the genetic ending. Pennell in 1933, first restored
the original genetic ending as Monnieri, but under the provision of
code, orthographic error does not warrant the citation of the name of

Delimitation of the four genera-Vandeliia Linn., fiysanthes ii' f.,
- J—— e ol [ g g i rall k-“ hh - wluy
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treated in the past basing upon the androecial structure; in Lindernfa
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and Vandellia the stamens being 4, whiist in Hysaathes and Bonnaya,
they are 2, with the anterior pair reduced to staminodes. Pennell
(Acad. nat. Sci. Phil. Monogr. I: 137, 1935 & seq.) considered the
treatments as too weak and artificial and thereby reduced Vandellia,
Bonnaya and Ilysanthes to Lindernia, aod Penaell's treatment has been
followed in subsequent monographic work.,

Key to Species

la. Stnmmens 4, all perfect crusiacen 1
ib. Stamens only 2-perfect, others imperfect - antipoda 1

1. Lindermia crustaces (Linn.) F. V. Muell. Syst. Cens. Aust.
Pl.1:97, 1882; Pennell, Monogr. 5:29, 1943 ; Phicox in Kew Bull,
22:17, 1968. Vandellia crustacea (Linn.} Benth. Seroph. India 35,
1835 ; Hook. in Hook. f. Fl. Brit, India 4: 279, 1884: Haines 2:

631, 1922.

Partly decumbent, glabrous, low annual herbs; stems quadran-
gular, diffused, often rooting from nodes, Leaves 0.5-3x0.2-1.6 cm,
decussate, elliptic or ovate-elliptic, bluntly serrate, aobtuse at apex,
rounded at base. Flowers 8-12 mm long, purpie or whitish-purple,
solitary axillary or in terminel racemes; pedicels 2-3cm long: corolla
10-12 mm long ; stamens 4 ; anthers stipitate, Capsules 4-Smm long;
corolla 2-valved, ovoid ; seeds minutis, alveolate,

Fl. & Fr.: July.-August ; September-October.

Distrib. : Kusana, PARADEEP : Frequent along sandy river-banks,
ditches within the mangroves, moist low-lying aroas and lawns.

2. Lisiernis satipods (Linn.} Alston ia Trim. Handb, Fl. Ceyl.
6, Suppl. 214, 1931; Philocex, 22: 57, 1968. Ruellla ontipoda Linn.
Sp. Pl 635, 1753. Bommaya veroniclfolia (Retz) Spreng. Syst. Veg.
1:41, 1824 ; Hook, in Hook. f. Fl. Brit. India 4: 285, 1834. Vandellla
veronicaefolla (Retz.) Haines 2 : 633, 1922.

Anpual decumbent herbs ; stems quadranguisr, slender, much-

branched, rooting from nodes. Leaves (.8-3.2x%0,5-0.8 cm, scsaile,
ovateclliptic, or oblong-lanceolate, serrate or dentate, acute or obtuse
at apex, narrowed at base. Flowers 3-6 mm long, pinkish or bluish-
white, in exillary or terminal leafy recemes; posterior stamens 2,
fertils : anterior stamens reduced to staminodes. Capsules 5-12 mm
long, cylindrical ; seeds many.
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Fl. & Fr.: July-August ; September-October. -

Distrib. : KUANG ; Frequent around ditches and sandy river-banks,
locally abundant,

3. CENTRANTHERA R. Br.

Centranthera tranquebarica (Spreng.) Merr. in Trans. Amer. Phil.
Soc. N.S.24{2): 1935. Razumovia tranquebarica Spreng. Syst. Vege.
2; 812, 1825, Centranthera humifusa Wall. ex Benth. in DC. Prodr.
10: 525, Hook. in Hook. f. Fl. Brit, India 4 : 301 ; Haines 2: 638,
1922.

Erect, glabrous or hispid annuals with orange-coloured roots ; stems
angular, branched from the base. Leaves 2.5-4 cm, upper ones ovaie,
or ovate-oblong, glabrous; lower ones linear-lanceolate, glabrous or
slightiy hairy along margins, subsessile at base. Flowers upto l.2¢m
long, yellow with purple tinge inside, in axillary leafy, bracteate spikes.

Capsules 34 mm across, subglobose, loculicidally 2-valved, many-seeded,

Fl. & Fr. : July-Augnst: September-October.

Distrib, © BmTARXANIXA, HETAMUNDIA : Common in dry sandy

places near the sea-shores and river-banks. Occasional along back map-
groves on sand-bars,

4. Staioa Lour.

Striga asiatica (Linn.) O. X. Rev. Gen. Pl et Sp. Pl. 466, 1891 ;
Sant. Rec. bot, Surv. India 16 (1) : 163, 1960. Buchnera asiatica Linn,
Sp. Pl. 630, 1753, Srriga lutea Lour, in. Fl. Coch. 22, 1790 ; Hook,
in Hook. f. Fl. Brit. India 4 : 295, 1884 ; Haines 2: 641, 1922,

Erect, slender, scabrid herbs 15-50 cm tall ; stems simple, often
branched., Leaves 2-3 cm long, linear, hispid, upper one transformed into
bracts. Flowers 1.5-2 em long, yellow, often reddish inside, in terminal
spikes ; calyx bibracteolate at base, tube with 10-12 loagitudigal ribs ;

stamens 4, included, didynamous. Capsules i-1.5 em long, oblong,
loculicidally 2-valved ; valves entire.

Fl. & Fr. ¢ Aupust-September ; October-November.

Distrib.: HarAmunpia, KulaNg, Parapeer : Frequent oo waste
humas along sandy sea-shores, grass-fields, river-banks ahd road-sides,
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LENTIBULARIACEAE

UTRICULARIA Linn.

______

Rey io Sgecles

la, Aquatic herbs ; leaves divided into capillary segments ;
2a. Float.leaves present at the hase of the seape stellaris 1
2b. Float.eaves absent ¢

3a, Leaves only 2.3 times forked; segments not

sctulass; peduncies and pedicels very slender ;

seads lenticutar with board irregular wings o gibba 0D, exoleta 2
3b. Leaves repeatedily forked into many segments;

segments setiujose ; peduncles and pedicels stout ;

aceds polygonal with narrow entire wings aiirea 3

1b. Terrestrial berbs ; leaves entire ;

d4a. Flowers distinctly pedicellate :

5a, Scapes erect, more or less stout &
6a. Pedicels recurved in fruit ; HBowers
purple ; spurs straight ; sesds obovid,
striated and scrobiculate aas polygoloides 4

6b. Pedicels oot recurved in frait ; Howers
bluish ; spurs curved ; seeds ovold,

reticulate with clongated areoles graminifolla 3
5b. Scapes twiniog, fitiform scandens 6
4b. Flowers subsessile ;
7a. Bcales and bracts medi-fixed ;
scapes 10-310 cm long, oot coloured... caerulea ¥

7b. Scales and bracts attached by their
base ; scapes 4-8 cm tal], usunlly
coloured e minutissima 8

1, Utricnlaria steflaris Lina. f. Suppi. 86, 1781 ; Taylor in Bull. Jard.

Bt Mot n.—ln 41 « ¥ 7 nm + Ruhramanvam tn Anus Ans 11 £ 3%

b L L L T TR & duF BT WALl G LA LFE AL RE ¥ ALLLE AL R LM FRUGe Wiy Be Ssefy

1962 ; Clarke in Hook. f, Fl. Brit. India 4 : 328, 1884 : Haines 2 : 644,
1922, U7, Inflexa Forsk. var. sfellaris (Linn. f.) Taylor iz Kew Bull,
18: 189, f. 6-%1, 1964.

Aquatic free floating herbs ; stoloas slender, glabrous. Legves usually
auricled at base, digitately divided into many capillary segments;
primary segments 24 cm Joung, pionately divided ; pinnac repeatedly
forked, ultimately setulose ; Jeaf-auricles present, usualljr divided into
linear ciliatc segments ; Boat-lcaves 4-6, ellipsoid, arranged in whorls at
the base of scape ; traps -2 mm long, many, eovoid, attached near the
base of leaf-segments. Flowers 53-8 mm across, yellow, 3.8-fowered,
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racemoscly acranged on cmerged scapes; scapes 6-12 cm long, erect;
bracts basifixed bracteoles absent ; calyx Jobes ovate, subsqual; corolla
marked with reddish-brown lines ; lower lips 5-8 x 6-8.5 mm, orbicolar ;
spur 6-7 mm long, comical. Capsules 3-4 mm in diam., globose; seeds
tubular-prismatic, testx clongated.

< & Fr. : July-Augest ; September-October.

Lyzerib, ; PARADEEP, KusaNG : Frequent in sandy slacks along the
the coast ; common in tanks and ditches.

2. Utricularia gibba Linn. sap. exoleta (R Br. ) Taylor, Kew Bull.
18: 204, 1964, U. exolera R. Br. Prodr. 430, 1810; Clarke in Hook.
f. Fl. Brit. India 4 : 329, 1884 ; Hainea 2: 645, 1922,

Aquatic herbs ; stolons 10-15 cm long, filiform, branched. Leaves
i0-15 mm long capiiiary, simpie or 2-3 times forked into small capiilary
segments ; ultimate segments not setulose ; traps 1-1.5 mm loag, many,
ellipsoid, attached to the base of Jeaf-segments. Flowers 2-4 mm across,
yeillow, in a 4-Sowered racemes ; scape 6-8 ¢cm long, erect, slender;
sciles usually one, basifixed, similar to bracts ; bracts 1-2 x 1<1.5 mm

semi-orbicular ; calyx-lobes 2-3 % 1-2 mm, ovate, subequal; corclla
broadly ovate-orbicular ; upper-lips 4-8 % 3.4 mm, lower-lips narrower
than upper ones ; spur 4-5 mm long, cylindrical. Capsules 4-5 mm in

diam., globose; seeds lenticniar, surrounded by crenulate corky wing.

Fl. & Fr.: August-September ; October-December,

Distrib. : SATAVYA, PaRADERP : Frequent in tanks 2nd ditches, not
uncommon in the rice-fields along riverbanks.

Ramamoorthy, T. P. (1976) on Podostemaceae (p. 564) in Flors of
Hassan District, Karnataka, India ed. Saldanha C. J. & D. H. Nicolson

(1976) states “Mr. P. Taylor in his personal communication informs us
that he now intends to reinstate U. gibba ssp exclefa as a distinct species™,

3., Utricnlaria aurea Lour. Fl. Cochinch. 26, 1790. Merr. Trans.
Amer, Phil. So¢. Philad. n.s, 24; 356, 1935. U. flexousa Vehl., Enum.
I:198, 1804; Subramanyam in Aqua. Ang, 33,f. 24, 1962: Clarke
in Hook. f. Fl, Brit. India 4: 329, 1884 ; Hauines 2: 644, 1922,

Submerged floating herbs ; stolons often branched. Leaves 3-6.5 om
long, usually in whorls of 4-rays ; each ray repeatedly forked into many
capillary segments ; ultimate segments sctulose, traps 1-1.5 mm long,
globose, many, attached near the base of leaf-segments. Flowers 4-8 mm
across, yellow, in 3-8 flowered racemes; scapes 8-16 cm long,
erect ; calyx-lobes 46 mm long, ovate-oblong, obtuse; lower lip
of gorolla 5.9 x 6-9.5 mm orbicular ; spur 4-6 mm long, conical,
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straight, Capsules 5-6 mm in diam., globose ; seeds fabulus prismatic,
polygonal with narrow entire wings,

Fi. & Fr.: August-September ; October-November,

Distrib. : FALSE POINT, PARADEEP : Frequent in ditches, tanks and
rice-fields.

Whotls of leaf-rachises sometimes inflated to serve as floats; foat-
leaves absent.

4, Ufricolaria polypgaloldes Edgeworth Proc., Linn. Soc. 1: 351,
1847 ; Basak, Taxon 25: 189, 1976, U. reticulata Smith var. uliginosa
Koenig ¢ex Oliver in J. Linn. Soc. 3: 180, 1859; U. reticulata Swmith
var. uliginosa Clarke in Hook. f. Fl. Brit. India 4: 331, 1884 ; pp
(excluding eyn. U, uliginosa Vahl, 1804); U. stricticaulis (Koenig ex
Oliver) stepf ex Gambie, Fl. Madras Presi. 981, 1924 ; U. stricticaulis
(Koenig ex Oliver) Stapf in Herb., Kew; U. caerulea var. stricticaulls

r__ .k T.ts RF. Fr | —— ¥
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Vahl, 1804.).

Terrestrial herbs ; roots numerous, in fescicles at base of scape.
Leaves 6-8 x 1-2 mm, trapsparent, linear-oblong or spathulate, rounded

at apex, tapering towards filiform petioles, usually rosulate at the base
of scape and scattered along stolons; traps 3.4 mm long, many oval,

=

ccentrically attached on stolons and petioles. Flowers 6-8 mm acrosg,

purple, in 6-B-flowered racemes; pedicels 2-4 mm long, recurved in
fruit ; scapes 6-10 cm long , stout ; scales 1-2 mm long ovate, basifixed ;
bracts simifar to scale ; upper lip of corolla 2-3 mm broad, obovate;
lower lip of corofla 5-8 mm broad, suborbicular ; spurs 1.5-2 mm long,
straight, comical. Capsules 2-3 mm in diam,, ellipsoid, enclosed within
the enlarged calyx-lobes, Seeds obovoid, testa finely straite, scrobiculate,

Fl. & Fr. : August-September ; October-November,

4L . oo mame o - e

oy . = B o - ™ PR .
LAIITIO:. « AAIAYYA, U « WLOINm Q2
ed ack c ! 50

Casugrina plantation.

Occurrence of this species from Qtritss bas not been recorded by
Haines in Bot. Bihar & Orissa (1922) and Mooney in Suppl. Bot. Bihar

& Orisea (1950) ; henes it iz & new record for Qrises,

ll ——— Lk

5. Utricularia graminifolis Vahl, Eoum. 1 ;: 195, 1895. U. caerulen
( pon Linn,); Clarke in Hook. f. FL Brit. India 4 : 331, 1884, U.
aliginoldes Wt, le. t, 1573, 1850,

Terrestrial herbs with numerous roots from the base of scape, Leaves
2-12 mm long, linear, scatteted on stolons and from base of scape.
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Flowers 5-8 mm long, bluish-purple, 4-9-flowered racemes ; scapes 8-15
cm tong, slender, erect ; pedicels 8-10 mm long, pot recurved in fruit ;
scales 1-2 mm long, ovate, basifixed ; calyx-lobes 4-5 X 1-2 mm oOvate-

antas * bnwesr lin AF caacalls 24 mem heasd sanhashinuine Hl{nulnfp-
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spur 4-3 mm long, narrowly curved. Capsules 1-2 mm in diam., globose,
smooth ; seeds ellipsoid ; testa reticulate with elongated arecles.

Fl. & Fr. : August-September ; QOctober-November,

Distrib, : Cuanpeatl, KoNARAK : Frequent on moist humus sjong
the jce side of sea-shore; somciimes cdges of smail diiches aloag
road-side,

Haines in Bot. Bihar & Orissa (1922), Mooney in Suppl. Bot. Bihar
& Orissa (1950) have not recorded this species from Orissa ; hence it is
& new record for Orissa.

6. Utricularia scandews Bonj. in Linnaes 20: 309, 1374 ; Abnah. &
& Subram. in Proc. Indisv Acad. Sci. 62: 98, 1965. U. wallichiana

Wt. Ic. t. 1572, 1850 ; Clarke in Hook. f. Fl. Brit. India 4 : 332, 1884 ;
Haines 2; 646, 1922,

Terrestrial herbs. Leaves 34 mm long linear or spathuiste,
scattered on stolons gnd at the base of scape ; traps many borne on
stolons, small. Flowers 2-3 mm long, yeilow, in 4-6-flowered raccmes ;
scapes slender, twining, 5-10cm long; scales less than 1.00 mm long,
basifixed ; calyx-lobes 2-2.5 mm long, ovate, acute ; lower lip of corolla
2-3mm broad, orbicular; spur 1.52mm long, subuolate, slightly
curved upwards. Capsules 2-25mm in daim., subglobosc; seeds
ellipsoid ; testa reticulate.

Fl. & Fr. : August-October.

Distrib. : SATAVYA : Frequent in moist ssndy areas aad along
road-side humus.

7. VUtricularia caernlea Linn. Sp. PI. 18, 1753 ; Abrah. & Subram,
(L e) 98; Haines 2: 645, 1922 U. racemose Wall. Cal. 1496, ex
D. C Prodr. 8: 21, 1836 ; Clarke in Hook. f. Fl. Brit. India 4: 333,
1884, U. mivea Vahl, Enum. I : 203, 1805 ; Wt Ic. ¢. 1582, 1850,

Terrestrial herbs: roots numerous, fasciculated at the base of
scapes. Lexves 8.15 mm long, linearspathulate. Traps 2-3 mm
across, globose, borne on petioles and stolons. Flowers 4-5 mm long,
purple, 4-8-fowered in sessile or subscasile racemes; scapes 10-25 emy
long, erect, simple or braoched ; scales few, medifixed, similar to bracts ;
bracts 3-6 mm Jlong, attached to the middle, oblong-lanceclate or
ovate-acute ; calyx-lobes 3-4 mm long, ovate; lower lip of corolla
34 mm broad, ovate-orbicuiar; spur 4.6 mm long, sarrowly copical,




228 BOTANICAL SURVEY OF [NDIA

straight. Capsales 1-2mm in diam., globose; seeds ovoid ; testa
reticolate,
Fl.& Fr. : Scptember-Dctob:r Novemberz,

:andy phcu and rond-cide humus

8. Utricolarin minotissims Vahi, Enem. 1: 204, 1804 ; Clarke
in Hook. f. Fl. Brit. India 4: 334, 1884 (Under imperfectly known
species) ; Abraham, V. in J. Bombay nat. Hist. Soc, 63 (2): 459-460,
1967.

Minute terrestrial herbs with many roots., Leaves 2-3 mm long,
lincar or linear-spathulate ; traps 1-2 mm across, subgloboae, attached
on stolons or on petioles. Flowers 2-3 mm long, bluish-purple, 2-6=
fiowered racemes; scapes 2-4 ¢cm long, brownish, often branched :
scales similar to bracts; bracts -2 mm long, ovate-acute, basifixed ;
calyx-lobes 2-2.5 mm long, obtuse ; lower lip of corolla 3-3.5 mm broad,

.“Lﬁ.—uﬂl‘-- L o i ' {._q‘ W —— 1“!' —a-.nml‘u ‘“IM‘ h ol - i
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Capsules 1-2 mm across, globose ; seeds minute, reticulate, -
Fl. & Fr.: September-October ; November.

Distrib. : SATAVYA : Common on aandy slacks and moist sandy
places along sca-shore ; sometimes common under Casuaring plantation.

PEDALIACBAE
Key ta Generg
1a, Flowers axillarysolitary ; fruits indehiscent with 4-spines on
the oargin o PEDALIUM ]
1b. Flowers racemose ; fruits Sechiscent, not with spines e MARTYNIA 2

1. Pepatium Linn,

Pedaliam mmrex Linn. Syst. Nat. ed. 10: 1123, 1759 : Clarke in
Hook. f. Fl. Brit. Indian 4: 386, 1884 ; Wt. Ic., t. 1615, 1840 ; Haines
2: 661, 1922, 'Gohkurc’.

hunched. nhbronl lland-dntlad am_:ndmn or decimbent. Lesves
3-4,5x1.5-2cm, broadly ovate, or ovate-obiong, shallowly sinuated,
glabrous above, minutely acaled below, truncate at apex, cuneste at
base. Flowers 1.5-1.8 ¢cm long, yellow, in axillary solitary, Fruits
ovoid-tetragonal, hard, woody, with 4-sharp spines from the marginal

angles ; seeds 2 - in each cell, superposed, pendulous.
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FlL & Fr. : August-September ; Novernber-December.
Distrib, : FALSE POINT, PARADEEP : Common along sandy shores,

2, MARTYNIA Linn.
Mutynh annua Linn. Sp. Pl 618, 175). M. diandra Glox. Obs.

PR W | ol ma M« L% 1O D2 _wlimeont
I-"UI.- f i lo "l l. lﬂJ , LARIUCE & « Wiy 1Tl Fatifrighortir] gun

Erect herbs or undershrubs 50-150 cm tall, densely and viscidly
covered with patent glandular bairs. Leaves 10-25X12-26 cm, broadly
ovate, or ovale-orbicular, sinuvate-dentate, cordate at base, trianguiar
at apex. Flowers 5-7cm long, purple, drooping in terminal racemes.
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Fl. & Fr. : July-August ; September-October.

Distrb, : Parapeep : Frequent in waste piaces along the lee-side
of the aca-shore dunes, occasionally seen in the soil of old buildings
and along road-sides.

ACANTHACEAE
Key 10 Genera
18, Leaves corisceou, toothed with spines we  ACANTHUS ]
ib, Leaves not s mbove:
2a, Anthers pubescent throughout their length - ANDRQORAPHIS 2
2b. Astbers not pubescent
3a, Placents separating clastically from capsule Runo1a 3
3b, Placents not elastically separating Jusmicia 4

1 Arswrrare Linn
Fy F ¥ 35, 3] ] —

- -

Acanthes flicifolins Linn. Sp. PlL. 639, 1753; Bremek. in
Dansk., Bot. Arkiv. 20: 64, 1961 : Clarke In Hook, f. Fl, Brit. India
4 : 481, 1884 : Haines 2 : 703, 1922. ‘Harakanch',

Erect, ascending or scandent, thiltty herbs or undershrubs,
0.5-2 m tall ; stems terete, oficn provided with acrial roois, glabrous,
except with two sharp spines in leaf axils, Leaves 5-11x3-10 cm,
decussate, ovate-oblong, or lanceclate, coriaceous, spiny, narrowed

at baze, lpiuy at apu Flowers 3.5-4 cm long, violet, pubescent within,

e —— Laus sismmica e heamahad E.H) mes e = .
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bracts caducous, at or before anthesis; bracteoles 3«4 mm long,
subtending the calyx. Capsules 2-3cm in diam., ovoid-oblong,
compressed, apiculate, shining green or brown ; sceds reniform.
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FlI. & Fr.: April-June ; September-December.,

Distrib, ¢+ Farse PoINT, JAMBU, BHITARKANIKA : More or less
common in and around tho mangroves along the banks of creeks

and channels. Sometimes found gregarious along the banks of fresh-
water rivers. Usoally shows 2 capacity for tolerating various ecological
parameters.

2., ANDROGRAPHIS Nees

Andrographis pasicalata { Brom. f.) Wall. ex Ness in Wall Pl.
As. Rar. 3:1165, 1832; Bremek. Dansk Bot. Arkiv. 20: 75, 1961;
Clarke in Hook. f. F1. Brit. India 4 : 501, 1884 : Haines 2: 699, 1922,
Justicia panfculata Burma. £, F1. 9, 1768. *Kalmweyg'.

Much-branched, erect or often creeping pereania] herbs, sometimes
rooting at nodes; stems quadrangular, grooved, awollen at nodes.
Leaves 3-7x0.5-2 cm, subsessile, olfipticcoblong ot lanceolate, glabrous,
acute at apex, aitenuate at base. Flowers 8§-10sm long, pubescent,
white with purpie and violet tinge inside, laxly arranged in axillary
or termioal simple or branched racemes. Capsules 1-2.4 cm long,

P | . A ] Tmmnidnidimandler Fisswmes ] Bl A mmmem b ommet Biema  wmidle
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2-6 seeds.
Fl. & Fr, : Jasuary-March.

Disirib : PARADEEP, False PoINT ; Rare, slopg the sea-shores, river-
banks and scrub-forests. Locally common along road-sides and culii-

ros gl il de
Yalsa nudios.

3. Runcii Nees

Rungia pectinata (Linn.} Neea in DC. Prods. 11 469, 1847 ; Sant. in
Univ. Bombay bot. Mem. 2: 77, 1951, Justicia pectingia Lion. Amoe.
Acad. 4: 299, 1759. Rungia parvifiora Nees var, pectingta (Linn.)
Clarke in Hook. f. FL Brit. India 4 ; 550, 1884 ; Haines 2 : 960, 1924,

Mnch—branched, diﬂ’m or often erect berbs ; lteml qnldualullr,

cm, ellipm or elhpuc-abiong. dnn:cly furumute. eptire, acute at apex,
rounded at base, Flowers 4-5 mm long, bluish, subsessile, in axillary
or terminal spikes ; bracts dimorphic with byaline margins. Capsules
3 mm loag, oval, shortly acuminate ; seeds discoid, compressed.

F1. & Fr. : November-December ; January-March,

Distrib. : KuiaNG, Fatsg POINT : Frequent in sandy waste places
near the coast, locally commeon in ficlds and along road-sides.
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d. Justicia Linn. (sensu lato)}

Justicia prostrata (Cl) Gambie, Fl. Pres, Mad. 2 : 108, 1924, Sant.
Univ. Bombay bot. Mem. 2 : 88, 1951. J. diffusa Linn. var. prostraia
Clarke in Hook, {. Fl. Brit. India 4 ; 538, 1884 ; Haines 2 : 693, 1922,

Diffuse, creeping herbs witk quadrangular, puberulous stems. Leaves
3420 x 2-12 mm, ovate-oblong or elliptic, giabrous, or minately pubes-
cent, obtuse at apex, rounded at base. Flowers 5-6 mm long, purple,
in terminal spikes; bracts and bracteoles pubervlous, ciliate along
hyaline margins, Capsnies 3 mm across, ellipsoid : seeds suborbicular,
curved.

FL. & Fr. : March-April ; May-July.

Digtrib. : KusAnG, PARADEEP : Frequent along ses-shores in waste
places, locally common along road-sides, and grass-fislds.

Recently Bremekamp (Dansk Bot. Arkiv 1961) restored the genus
Rostellularia Reichb. and Gendarissa Nees az distinct genera but both
these genera have been treated as a section of Justicic Linn, sensw lato,
by several earlier authors and this is followed here.

VERBENACEAE
Key to Gemera

1a. Flowers in spikes ; actinomorphi :
2s8. Trailing berbs, rooting at nodes
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1b. Flowers not in spikes ; zygomorphic:
3. Leaves digitately compoond - ¥
3b. Leaves imple
4a, Drupes ovoid, 4-lobed, breaking into
Dyrenes e CLERODEWDRUM 4
4b. Drupes globose, 1-lobed with I-pyrene e PrEMNA 5

:
>

J

1. Payia Lour

Fhyla nodifiors [Linn.) Green in Pittor 41 46, 1899; Moldenke
in Phytologia 4: 296, 1939. Lippla nodiffora (Linn.) A. Rich, in Michx,
Fl. Bor. Amer. 2: 15, 1803 ; Clarke in Hook. f. Fl. Brit. India 4 : 563

w1158 ==

1885 ; Haincs 2: 706,- 1922,  Verbena nodifiora Linn. Sp. PL 20, 1753,

Creepiog perennial herbs with long tap root; stems quadrangular,
sparsely adpressed-pubescent, rooting &t nodes, Leaves 2.5-3 x 1.52

cm .llk-.-- Ia . B it mlowes @l = | oy S
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narrowed at base. Flowers 2-3 mm long, white turning purple, in axillary
Apicate heads. Fruits 1.5 mm long, breaking into 2-pyrenes,
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Fl. & Fr. : May-June ; July-August,

Distrib. - PArRaDEEP © Frequent on moist sandy places forming dense
mats along the sea-shore ; locally common on reciaimed soil.

2. Lireia Linn,

Lippis alba (Mill.) N, E, Br. ex Britton & Wilsoa in Sc¢. Porto Rico
6: 141, 1925; Moldenke in Phytologia 12 : 48, 1965. Lamtana aiba
Mill. Gard. Dic. ed. 8, 1768. Lippia geminata H. B. & K. Nov. Gen.
2: 266, 1818; Clarke, in Hook, f. FI. Brit. India 4: 563, 1885;
Haines 2 : 706, 1922,

BErect, aromatic shrubs op to 2 m tall; stems loosely branched,
puberslous, quadranguiar. Leaves 7.5.9 % 3-4 cm decussate opposite,
acute at apex, narrowed at base. Flowers 5-6 mm long, pink or white,
in axillary capitate spikes. Drupes 1.5 mm across, subglobose, sepa-
ratjng into 2-pyrenes.

ET & Fr * Anril-Mav
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Distrib : Kusang, Cmnnau : Frequent in low.lying areas and
waste places places specially along the border of tanks and ditches.

3. Vsx Linp.
Vitex negundo Linn. Sp. PL 638, 1753; Clarke, in Hook f. F.

Wik TmAla A+ 821 1024 “nln-l 1‘ e TIF 103 Moo do
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Shrubs or small trees 2-4 m tall ; branches densely tomentose when
young. Leaves decussate opposite, aromatic, 3-5-foliolate ; leaflets 5.5-7

1.5-2 cm, lanceolate, dark-green above, silvery hairy beneath, acuminate
at apex, narrowed at base. Flowers 4-5 mm long, violet, pubescent

within, arranged in axillary or termigal panicales. Drupes 34 mm
across, ovoid, 4-seeded.

Fi, & Fr. : April-May ; June-July,

Distrib : BATIGHAR, KUJANG : Frequent along the river-banks and
road-sides, locally cultivated.

4, CLERODENDRAUM Linn.

Key 10 Species
la. Straggling shrubs ; calyx tmimutely toothed inerms 1
1b. Erect undershrubs or shrube ; ealyx deeply Jobed :
2z, Leaves glabrous, linear lanceoiate - indienn 2

2b, Leaves tomentose, broadly ovate e putosites 3
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1. Clerodendrum imerme (Ling.) Gaertn. Fruct. 1: 271, t. 75,1788 ;
Lam & Bakh. in Bull. Jard, Buitenz.3: 77, 1942; Cl in Hook. {. Fl.
Brit. India 4: 589, 1385: Haines 2: 720, 1922. Voikameria inermis

Straggling, much-branched shrubs 1.3 m tail ; branches adpressed
pubescent when young. Leaves 1.5-6 % I-3 em, ovate-elliptic, or oblong-
lanceolate, glabrous, obtuse or shaliowly retuse at apex, narrowed at
base. Flowers 3-3.3 cm long, tubular, white, in terminal or axillary,
3-flowered pedunculaie cymes ; caiyx lobes miouicly tooihed, Drupes
1.5-2 cm long, obovoid, 4-lobed, breaking into 4-pyrenes.

Fl. & Fr. : April-May ; June-Jaly.

Distrib. : MAuANADI DELTA : Common along the intertidal 2o0nes
of creeks and channels, sporadic towards back mangroves.

2. Clarodendrum indicom (Linn.) O. Kuntze, Rev. Gea. ct Sp. Pl
506, 1891 ; Lam & Bakh. (l.c.) BS. Siphonanthus indica Linn. Sp. Pl.
109, 1733. C. siphonanthus R. Br. in Ait. f. Hort. Kew 4: 65, 1812;
Cl. in Hook, f, Fl, Brit. India 4 : 595, 1885 ; Haines 2: 722, 1922,

Erect, perenniai shrubs, 1-3m tall; stems sparingly branched,
glabrous, fistular with subterrancous stolons. Leaves 4-183 x 1-3 cm,
usually in whorls of 3, linear.Janceolate, subcoriaceous, acute at apex,
tapering towards base. Flowers 6-10 cm long, slender, white in axillary
pedunculate cymes, Drupes 16 mm across, lobed, pyrenes 4.

FL & FI. May-June ; July-August.

Distrib : BatiGHAR : Frequent along the embankments and borders
of low-lying areas ; localily cultivated.

3. Clerodendrum petasites (Lour.) Moore in J. Bot. 63 : 283, 1925;
Meeuse in Blumea 5; 76, 1942. Volkameria peiasites Lour, in Fi
Cochinch. 2: 388, 1790, Clerodendrum infortunatum aict. non Linn.
CL in Hook. f. FL Brit. India 4: 594, [855; Huines 2: 723, i922.

Prect perennial undershrubs or shrubs ; stems pithy, quadrangular,
saleate, tomentose when young, Leaves 15-20 x 10-12 ¢cm, broadly ovate,
or ovate-lanceolate, serrate or demtate, adpressed-pubecscent above,
tomentose below, acute at apex, cordate at base. Flowers 2-2.5cm lor,
white, tinged purple, in axillary pedunculate cymes converging into
terminal panicles. Drupes 6-10 mm across, globose,

FL & Fr, : February-March ; April-May.
Distrid : Farsa POINT : Rare, along the river-sides and road-sides.
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5 PREMNA Linn.

Premmna coryiobosa (Burm. f) Rott]. & Willd. in Ges. Nat. Fr.
Meusch. 4 : 87, 1803 ; Meeuse in Blumea 5(1) : 72, 1942 ; Clarke in Hook.
f. FL, Brit. India 4 573, 1885, Cornutia corymboss Burm. f. Fl. Ind.
132, t. 141,f.1, 1768. Premna integrifolia Linn. Mant, 2: 252, 1771 ;
Haines 2 : 715, 192). P. integrifolia Linn. var. angustior Cl in Hook.
f. F1. Brit. India 4 : 572, i885.

Shruobs or small frees, 2-10 m tall ; stems glabrous, lenticellate;
branches smooth, aromatic, Leaves very variable 1.5-9 x 1-55 em,
oblong or ovate-oblong, glabrous or puberulons, minutely serrate, acute
at apex, rounded or cunezte at bate. Flowers 1-1.5 mm across, campa-
nulate, white pubescent, in axillary or terminal corymbs., Drupes S mm
in diam., globose, fleshy, black and wrinkled when dry; pyreue one,
tubercled.

Fl. & Fr. : Aprii-May ; June-July,
Distrth : Farst PoINT, BRITARKANIKA : Frequent along the intertidal
regions of crecks and channels, sometimes found along the lee-sides of

gea-shore and in cultivated land.

AVICENNIACEAR
AVICENNIA Lian.
Koy to Species

la. Infiorescences spiciform ; beaves lanceolate
capsules narrowiy pointed - alba }
1b. Inflorescences umballate, kuves obovate or elliptic ;
capsules not narrowly pointed :
28, ‘Trees 100-130 cm in diam,, Jeaves obovate ;
capsules beaked
26, Trees upto 40 cm in diam., Teaves ejliptic ;
capsules epiculate meoring 3

e officianlis 2

1. Avicennis alba Blume in Bidjr. Fl. Neder, Ind. 821, 1826. 4.
officinalis (Linn.) var. alba {Bl) Cl in Hook.{. FL Brit. Indin 4 : 604,
1885 ; Haines 2: 725, 1922. A. magrina (Forsk.) Vierb. var. albe (Bi.)
Bakh. in Bull. Jerd. Buitenz. 3: 207, tab, 14, 1921 ; Biswas in Notes
Roy. Bot. Garden, Edin. 18 ; 164, 1934. "Kala bani’.



FLORA OF THE MAHANADI DELTA 235

Slhirubs or small teees, 4-10 m tall, 20-50 cm in diam. ; stems glab-
rous, black-coloured with thin lenticellate bark. Tap roots absent;
poeumatophores 8«15 ¢m long, straight, narrowly pointed, lenticeliate,
often hooked at apex. Leaves 8-i5x 2.5-4 cm, lanceolate dark-green or
black shining above, silvery papiilose beiow, acuie or acuminaie at apex,
coneate at base. Flowers 1.6 mm across, vellow, fragrant arranged in
axillary or terminal spikes; peduncles 2.5:3.5cm long, branched.
Ovary ovoid-oblong, upper-halves with patent adpressed hairs, lower-
halves glabrous ; styles 1-1.5 mm long ; stigma minute, with two equal
lobes. Capsules 3-4 cm jorg, avoid or eilipsoid, narrowly acuminate,
slightly curved at apex, densely tomentellous throughout.

Fl. & Fr. : June-July ; August-September.

Distrib. 1 MAHANADI DELTA : Common along the estuarine borders
unider the influence of high salinity and soft mud, frequently found as
pure stands behind Avicennia maring community ; uvsually in association
with Bruguiera parvifiora and Sonneratia coseolaris.

Germination.! Embryo consists of two fleshy, preen conduplicate
cotyledons, larger one embracing the smaller one. It is found foating
along the water current in the estoaries with hairy radicles and well-

qmlupcu pu.uuuu:a Gei rinination of imculings in oir areas itakes pﬂge
only during the monsoon, may be due to less salinity of river-water.

"
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Wood is good for fuel. It is a source for commercial honey, ¢ollec-
tion of honey is usually done during the months of Juae and July.

2, Avicennia officinalis Lina. Sp. Pl 110, 1753 ; Cl. in Hook, . Fl.
Brit. India 4: 604, 1885; Haines2: 725, 1922; Bskbk. (. c) 241.
t. 20-21, 1921. *Bara bani’.

Trees, 10-30 m ¢all, 70-150 cm in diam.; stems glabrous, much-
branched ; bark thin, ash-coloured, tap root absent; pneumatophores
10-50 cn long, straight, pointed, lenticellate, often forked with hook-like
bending at apex. Leaves 6-10 x 3-6.5 cm, obovale or broadly avate-
oblong, coriaceous, dark-green above, silvery-papillose beneath, rounded

at apex, narrowed at base. Flowers up to [ cm long, yellow, fragrant,
in axillary or terminal head-like congested cymes; peduncles 8-15 em

loog i hntnmnlulu I-nrnﬂr-hmi shamensy luunllu avnaludad ¢« Auraser mmed o
Ly viiwaiids Tavivakil , OVATY uunlnl.

densely adpressed pubescent thrnughout lt_jl'lﬂ 2-2.5 mm long, pubes-
cent; stigma capitate, unequally 2-lobed. Capsules broadly ovoid,
almond shaped, densely silvery papiilose, beaked at apex,
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Fl. & Fr. June-July ; Angust-September.

Distrib. : MAHANAD! DELTA @ Frequent along the muddy coast and
it the intertidal regions of crecks and channpels of the mangrove forests.
It prefers corpparatively less galine arcas than the other two species, and

found in association with Sonneratia adetala, Heritiera fomes and Ceriops
.“HJ_“

It is used for fuel, house-building, boat-making and source of honey.

3. Avicennia marina {Forsk.) Vierh. Beitr. Kennt. FI. Sudarb,
Socotra, in Denkschr. Akad. Wissensch. Band. 71, 435, 1907 ; Bakh in
Bujl. Jerd. Buijtenz. 3: 102, 1921 ; Mooney in Suppl. Bot. B. & O, 258,
1950 ; Wt. Ic. t. 1482, 1849, Sceura marina Forsk. Fl. Aeg. Arab. Cent.
2: 37, 1775, “Peara Bani or Dhala-bani’.

Shrubs or small trees, 3-6 m tall, 10-20 cm in diam. ; stems glabrous,
much-braoched ; bark thin, yellowish-grey, tap root absent; pncumato-

vwhareae .10 rm lanw, nnrrnwlv Hﬂlntad ntﬂunhf not hrnnn‘hnﬂ ar hraanlkad
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Leaves 5-6 x 2.53 ¢m, elhptm-obiong, coriaceous, dark- , shining

above, yellowish papillose beneath, acote or obtuse at apex, cuneate at

base. Flowers 2-4 mm across, yellow, fragrant, 6-10, crowded in terminal

condensed cymes; peduncles trichotomously branched ; stamens inciv-

ded ; ovary globose, densely pubescent; styles very short, glabrous:

stigmas minutely bilobed. Capsules ovoid, half the size of A, officinalis.
—sapiculate-at-apex.

Fl. & Fr.: June-July ; August-September,
Distrib. : FaLse POINT, BHITARKANIKA, Hooxitora: Common
along the estuarine mouth under the influcnces of high salinity,

tidal] flow and silty soils. Tt forms a pioneer strand in association
with Avicennla alba, Bruguiera parviflora and Sonneratia griffithis.

Note : In the Barua river mouth one variely : Avicennia maring
{Forsk.) Vierh. var. geustisima Stapf & Moldunke, has been reported

=TEx —=—— N R

{rom this Delta as a new distributional record.

LAMIACEAE

Key 10 Genera
fa. Upper corolla.lip concave and villose Lavcas |
1b, Upper corolla-lip erect, glabrous
2a, Lower lip of corolls flat

3a. Erect herbs or sbrubs ; Fruiting calyx deflex Ocivum 2

3b, Prostrate berbs ; fruitiog ealyx not deflex e GENIOEPORUM 3
2b, Lowee lip of corolla boat-shaped

da, Stamens equal ; anthers confluent Hyrris 4

4b. Swmens didynamous ; apikers not copfiocnt w  ANBOMELEY 3
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Erect, much-branched herbs; stems 4-grooved, softly pubescent.
Leaves 5-6x1.6-2 cm, lanceolate, or linear-oblong, pubescent, serrate,
acute or obtase at apex, tapering at basc. Flowers white, subsessile
clostered in upper axils ; calyx tubular, oblique, pubescent. Nutlets
oblong, brown.

FI & Fr. : September-October ; November-December.

Dmrib K JA.N Commnn winter-crops weeds, frequent on waste
[ 2 -

2. Leucas stricta Benth, in Wall, PI. As. Rar. I: 61, 1830; Hook,
in Book. f. FL. Brit. India 4: 688, 1884 ; Haines 2: 750, 1922;
Mukherjee 170, 1942,

Erect, slender herbs ; stems hispidly hairy, with many branches from
woodyroot-stock. Leaves 2-3.5%x0.3-0.5 cm, lioear-oblong, subsessile,
hispidulous or both surfaces, obtuse at apex, narrowed at hase. Flowers
1.5-2 cm long, white, 1-4, in terminal verticillasters; calyx straight,
9-11 muw long, funnel-shaped, ribbed, adpressedly hairy. Nutlets 2.5

. ] M. ey

IMim acrosi, smooin, oTown,

FlL & Fr.: September-October ; November-Deacember.

Diserth, . SATYAviA, CHaNDBALL: Frequent along the sea-shores,
scrubs and riverbanks, Sometimes locally common along road-sides,

2. OcmquM Ling.

Ocimom gratissimam Lion. Sp. PI. 1197, 1753 ; Mukherjes 20, 1942 ;
Hook in Hook. f. FL. Brit, India 4 : 609, 1884 ; Haioes 2 : 728, 1922.

______ oL ___.____;l P B

Erect, mach-brasched aromatic herbs or shrubs ; siems quadrangular,
puberalent when young. Le.uw_:s 4.9 2—4 em, ovate or ovate-lanceolate,
coarsely serrate, puberulous sbove, gland-pitted below, acute at apex,
cuncate at base. Flowers 4-6 mm Jong, white, interrupted whotls of
cymes arranged in terminal racemes ; 5-10 cm long ; corclla § mm long,
glandulose ; filaments with goldenhairy process ; anthers confluent at
the top. Nutlets subglobose,

Fl. & Fr. . September-October ; November-December,

Distrlb : HOOKITOLA, FALSEPOINT : Very rare along the sandy sea-
shores | locally common,
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3. GeNosproruM Wail ex Benth.

Geniosporum  prostratum { Linn. ) Benth, io Bot. Reg. Sub. t. 1300,
1830: Wall, Pl. As. Rar. 2: 18, 1832 ; Mukherjee 33, 1942 ; Hook. in
Heook, f, FL Brit. India 4: 610, 1884 : Haines 2: 732, 1922. Ocimum

prastratum Linn. Maot, 166, 1767,

G. tenuiflorum ( Linn. } Merr, is the correct pame, Prostrate, much-

branched, hirsutely hairy herbs with linear or linear-lanceolate leaves gnd
reddish-purple ot bluish-white flowers.

Fi. & Fr. August-September.

Disteth. : GoraLpUr CoasT, GANJUM : Found common along the
sandy sex-shores in association with Nydrophylax maritima.

4, HYeTIS JACQ. { nor. cons. )

Hyptis suaveolems ( Linn. ) Poit. in Ann. Mus. Hist. Nat, Paris 7:
472, t. 29, £ 2, 1806 ; Mukberjes 63, 1942 ; Hook, in Hook f. Fl. Brit.

ok ¥ a LR-1:7 I Tl ___ M Lt i ¥ o L L L]
India 4 ; 030, 1884 ; Hnines 2 730, 1242,

Erect aromatic herbs, 50-150 c¢m tall ; stems hispid, quadrangular.
Leaves 4-6.5x3~4.5 cm, variable, ovate or ovate-lanceolate, sinuate
dentate, puberulous above, tomentose beneath, acute at apex, obtuse or

subcordate at base. Flowers 5-10 mm long, blue, 3-8, fascicled on the
top of 8-25 mm long peduncles ; bracts 8liform or spathulats with long
hairs. Calyx 4-6 mm loog, funncl-shaped, 10-nerved ; upper corolla-lip
4-lobed, flat, lower lip saccate, deflexed ; filaments densely piltose.
Nutlets ovoid, dark-brown.

Fl. & Fr. ; October-November ; December-February.

m.rrnb Fmam:m Frequent in wnstn places alopg the leeside of

5. AwisomsLES R, Br,

Agisomeles imdlea (Linn.) O. Kuntze, Rev. Gen. PI. et Sp. Pl. 512,
1891 ; Mukherjee 152 ; Haines 2, 745, 1922, Nepeta indica Linn. Sp.
Pl. 571, 1753, Epimeredi indicus (Linn.) Rothm. Fedde, Rept. 53:
12, 1944. Anisomeles ovata R, Br. in Ait, Hort, Kew ed. 2, 2 ; 364, 181! ;

Hook, in Hook. f. Fl. Brit. India 4 : §72.
Aromatic, tomentose herbs or undershrubs; stems quadravguiar

Y Y. Lty F ammme €-0 w1 €. 4 e mwste s avsbe = b
[yt ) aplmuu.l‘- BTG oW A ST il WERMY UL W YRRY WLV WA
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gerrate, acute at apex, cuneate at base, Flowers 1-1.5 cm long, pinkish
white, in axillary cymes transforming into dense termiunal spikes; calyx-
teeth trianguiar, acute ; corolla-tube with a8 ring of hairs inside ; stamens
didynamous. Nutlets ovoid, smooth, shining.

Fl, & Fr.: September-October: December-January.

Distrib: Banaxup: Frequent on waste sandy places slong the
river-baoks, coastal thickets and road-sides, locally common.

Generic name Anisomeler R, Br. (Prodr. F1. Nov. Holl- 503, 1810}
is antidated by Epimeredi Adaus. (Fam. Pl, 2: 192, 1763)and its publi-
cation was taken up by Warner Rothmaler in Fedpe and Report 53: 12,
1944. Recently Subramanyam and Henry in Taxon 1B : 595-96, 1969,
proposed to conserve the generic name Anisomeles against Epimeredi
in view of the usage of former name for more than a century and its
wider application in more than bhalf in all monographic and Boristic
works.

Boerhsavia diffasa Linn, Sp. PL. 3, 1753 ; Stemmerik in F1. Mal. 6{3) :
454, 1. 1, f.g., 1964 ; Haines 2: 757, 1924, B. repens Linn. Sp. Pl 3,
1753 ; Hook. in Hook, {. FL. Brit. India 4 : 709, 1886 (Incl. var, procum-
_bens and d{ffusa.} ' Punarnava’.

Prostrate, ascending, glabrons herbs ; stems terete, much-branched,
often purple-coloured, with woody rootstock, Leaves 0.5.4x0.3-2.5 cm,
opposite, variable, ovate-orbicular, or ovate-elliptic, furunculate, pale
or whitish beneath, obtuse or subacute at apex, rounded, truncate, or
subcordate at base. Flowers 1.5 cm across, pink, in axillary or pseudo-
terminal 2-8-Bowered umbelliform cymes ; peduncles 3-4 ¢m long. Fruits
about 3 mmn across, clavate, 4-S-ribbed. viscidly glandular along ribs,
‘Punarnava’,

Fl & Fr. t February-March ; May-June.

Distrib. : Kulang : Frequeat in coastal thickets, river-banks, and
dry places mear sea-shores, locally common clong road-sides, pastures
and oid walls,
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AMARANTHACEAE

Key ro Genwrg

1a, Leaves alicroato

- | [ —

aaam a o am
F= 5 rmmum [ r‘ulnnn [] 1

2b, Flowers bisexaal
3a. Pruity endiug at the top with two hornlets not

clrcumascimile e DIGERA 3
3b. Pruits withont hornlets ; circotsciasile
4n, Flowers capitate ; frults with ooo seed e ALLMANIA 3
Flowers in dease tacemes ; {mits with more
thac ons seed _— Croma 4
1a. Leaves oppotite, or fascicted
5a, 8pikes woolly-tomentoss, bracts, soft ... Ammva 3

5b, Spikes glabrous, with apinescent bracts ... AcEYRANTHES &

F A . TRty S ey, SN SSGirgnes’ Sy vy
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Aowers converted into hooked
bristles ; anthers 2-celled - PupALIA T
él_u rl P _L_4‘4_--J'!ﬁ_._._ll . .
not 33 above anthers -cetled we  ALTERNANTHERRA 3
AMARANTRUS Linn,

Amarsnthny spiosses Linn. Sp. Pl 991, 1753 ; Hook. in Hook. {. FL
Brit. India 4 : 718, 1886 ; Haines 2: 7681, 1924,

Erect or prostrate spinous annuals, with Iong tap root ; stems much-
branched, glabrous, quadrangular, Levels 1-6 x 0.5-3 cm, ovate or .
ovate-lanceolate, glabrous, obtuse at zpex, cuneats at base. Flowers

.2 mm aCross, greenilh, mﬂle. innil]ary clu.llered. or terminal panlclu

Umclu 2 mm acrun, ovoid. mgou

Fi. & Fr. : March-April, May-June.

Distrib. ;: ParADemp, KUIANG ¢ Rare, in waste sandy places, near
sca-shores and coastal thickst. Locally common road-sides and gardens.

2. DiogrA Forsk.
Digera maricats (Linp.) Mart. Beitr. Amar. 77, No. 2, 1825 ; Back,

in Fl, Mal. 4 : 80, {. 3, 1949, Achyranihes muricata Lian. Sp. Pl ed. 2,
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295, 1762. Digera arvensis Forsk. Fi. Aegy. Arb. 65, 1775 ; Hook. in
Hook. f, FI. Brit. India 41 717, 1885. D. alternifolia (Linn.} Aschers,
in Schweinf. Beitr. F1. Archiop. 180, 1867 ; Haines 2: 760, 1924.

Frect or ascending annuals ; stems often branched, glabrous, Leaves

1.5-5,5 % 1-3 mm, Var;ame, uvuL:-mupuu Or ovate- }Eﬂ’u‘ﬂﬂlatﬂ' glabmﬂs,
a or acuminate ai apex, truacate at base, Flowers 2-3mm Iong,
in axillary, peduncles, sptclform racemes ; perianth pink, unequal.

Utricles 2 mm across, globose, compressed, with two hornlets at the top.

Fl. & Fr. : July-September ; November-December.

Distrib. : Parapygep : Rare along road-sides and sea-shore ; common
locally on dry waste places, grasslands and.embankments.

3. ArrMania R. Br, ex Wt.

Allmania nodiflora (Linn.) R.Br.ex Wight in Hook.J. Bet. 1:226, =
t, 128, 1834; Back, in Fl. Java I: 234, 1963 ; Haines 2: 759, 1924,
Celpsia nodiflora Lion. Sp. PL 205, 1753, Allmania nodifiora R, Br. in
wali, Cat. var, roxburghii Hook. in Hook. f. Fl. Brit. India 4 : 716, 1885

Erect or ascending herbs with long woody, tap root; stems angular
more or less fleshy, often yellowish-pink, glabrous or slightly puberulous
when young, dichotomously branched. Leaves variable, 1,5-7.5%0.3-0.5
cm, linear-oblong, oblong or spathulate, glabrous, acute, obtuse, rounded
or abruptly mucronate at apex, narrowed at base ; petiojes present or
absent. Flowers yellowish-green or purple-pinkish in terminal or leaf-
opposed giobose heads on 2-2.5 cm long, glabrous or pubescent pedun-
cles ; bracts and bracteoles ovate-lanceolate, coriaceous. Utricies 3 mm
acrosg, plabrous, circumscissile below the middle ;

, seeds lenticular, erect,
pale-brown, with 2-lobed cupulgr basal arils.
Fl. & Fr. ! Febroary-March ; April-July.

.Di.slr:’b. + HaTAMUNDIA : Freqguent on sandy sea-shores and sand-

found alnng sandy placcs and rnad-s:de:;

Notes : We have so far observed very variable forms of iEE‘in and
T h'“.’h in thig gnecies amono the cnagia
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cases flowers were borne on peduncnlate heads, We did not come across
fr.-rms with sessile flower-heads. However, Hooker (/. ¢. ) established 6
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varieties on the basis of several characters which may not be consistent.

Backerin FL Mal. 4: 74, 1949, states that *“there is only one variable

species, described under several names, All forms pass graduvally into
. iti i f ou aterials a e

justify this observation.

4. CrLosia Linn.

Celosta argentea Linn. Sp. Pl. 205, 1753 ; Hook. f. Fl, Brit. India 4 :
714, 1885 ; Haines 2 : 758, 1924,

Erect, glabrous herbs; stems simple or often branched, angulat,
stcongly ribbed, Leaves 2,5-9.5 X 0.5-4 cm, alternate, linear-lanceolate
or ovate-lanceolate, acute or obtuse at apex, attenuate at base. Flowers
whitish-pink, in terminal condensed cylindrical spikes ; racemes during
anthesis e¢longated, unbranched. Utricles 34 mm long, -ellipsoid
circumscissile about the middle.

Fi. & Fr.; August-September ; November-Diecember.
Distrib. : PARADEEP ; Frequent, on moist sandy places along the

leewards of the sea-shore sandunes, locally common on moist places along
nullahs, gardens and cultivated field.

5. AEmRvAa Forsk, (nom. cons)

Aerva lapata (Linn.} Juss. in Ann. Mus. Paris 11: 131, 1808 ; Hook.
in Hook. f. Fl. Brit. India 4 : 728, 1885 ; Haines 2: 766, 1924, Achryan-
thes lanata Lian. Sp. PL. 204, 1753,

j ) -

Erect, perenn erete, woolly-tomentose when young.
Leaves 0.5-45 X 0.3-3 cm, usually alternate. opposite or fascicled,
spirally arranged, often purple, ovate-elliptic-oblong, adpressed-hairy
above, woolly-tomentose beneath, acute at apex, aitcnoate at base.
Flowers minute, white, woolly in dense axillary or terminal spikes.
Utricles 1 mm across, oveoid, blackish,

inl lhashe » aforao &
JUL LHwl g 3 2kwikda §

Fl, & Fr.: November-December ¢ February-March.,

Distrib. ; FALsE PoinT : Frequent along river-sides, sandy waste
places, and road-sides; locally abundant,

6. ACHYRANTHES Ling.

Achyranthes aspera Linn. Sp. PL 204, 1753 ; Hook. in Hock, f, Fl.
Brit. India 4 : 730, 1885 ; Haines 2: 767, 1924.
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Erect or scandent perennial herbs; stems angular, rigid, strongly
ribbed, adpressed-pubescent. Leaves 1.5-11 x 1-7 cm, decussate, obovate,
or elliptic-lanceolate, glabrous or sparsely pubescent, acate or acuminate
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or terminal many-flowered elongated spikes; spikes 3-20 cm long,
deflexed ; bracteoles 2, at the base of perianth, with long spines on cither

gide of its membranous wings, Utricles 2 mm across, enclosed by
persistent perianth and bracteoles.

Fl. & Fr: March-June ; September-December.

Distrip. . KUJIANG, BHITARKANIRA : Frequent in waste places along
the sea-shore, river-banks, read-sides and gardens ; Locally common.

7, PupaLIa Juss, ( nom. cons. }

Pupalia lappacea (Linn.) Juss. in Ann. Mus. 2: 132, 1803 ; Mog.

in DC. Prodr. 13 (2): 331, 1849 ; Hook. in Hook. F, FL. Brit. India 4:
724, 1885,

Erect or rambling, much-branched perennial herbs ; stems quadran-
gular, glabrous, swollen at nodes with woody rootstock. Leaves 2-8 x
1-4 cm, ovate-oblong or ovate-elliptic, glabrous, or pubescent, acute
or acuminate at apex, obtuse at base. Flowers 3-5 mm, pale-greea or
pink, sessile, clustered in terminal speciform racemes ; imperfect flowers

mmdaraad ta Fanrialad nadlial Locseon hmale 17La termipdlas wiflmen mi lomaa
IULLGU W JadCital TCaQid-uvlowill UHOUK-IIES oOl]sics, ¥Yiuaous s

LML,
Utricles 2 mm across, l-seeded ; seeds shining brown.

Fl. & Fr, : October-Novembet ; December-January.

Distrib : BABAXUD : Frequent in sandy scrub-jungles and coastal
thickets ; locally commom on hedges and gardens.

1. Utricles longer than tepals ; tepais 1-perved

sexsils 1
1, Utricles shorter than tepals ; tepals 3-perved

paronychoides 2

1. Alternanthera sessilis (Linn.) DC, Cat. Hort. Monspel, 77, 1813;
Melville in Kew Bull. 172, 1. 1, 1958 ; Hoek. f. FL. Brit. India 4: 731,
1885 : Haines 2 : 768, 1924 ; Comphera sessilis Linn. Sp. Pl, 225, 1753,

Creeping or often floating perennial herbs ; stems more or less soft,
felshy, glabrous, swollen at nodes. Leaves variable, 0.5-7 x 0.3-2 cm
linear-oblong, or oblanceclate, glabrous, acute or obtuse at apex,
attenuate at base. Flowers sessile, pink or whitish-pink, clustered, ip
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axillary globose heads. Utricles obcordate or obreniform, corky, 2 mm
long, yellowish-brown.

- A= P B RE

Fl. & Fr. : Throughout the year.
Distrib. : Musapia, KHorA : Common in swampy places, ditches,
rice-fields and road-sides. Freauently found floating aTnnnr creake and

= e latiy SRR AV S ===

canals under freshwater conditions.

Notes : The authority for this species is often ascribed to R. Br. bat
Melville {!.c.) pointed out that De Candolle correctly made the combina-
tion in 1813 ; kence the authority is (Linn,) DC,

2. Alternagthera parouychoides St. Hil. Voy. Bres. 11, 2; 432, 1833 ;
Sant. in J. Bombay nat. Hist. Soc. 54: 477, 1957 ; Dutta and Mitra
in Indian For, 87 : 304, f. 2, 1961,

Prostrate, perennial, glabrous or pubescent herbs, stems much-
branched, rooting at nodes. Leaves variable, 0.5-2.5 x 0.2-1 c¢m, spathu-
late oblanceolate, glabrate, acute or obtuse at apex, tapering into ghort
petioles, Flowers white, sessiic, in axillary, globose or inspreading
heads. Utrigles 1 mm across, orbicular, brownish.

Fl. & Fr, : Throughout the year.

Distrib. : FaLse POINT, PARADEEP ; Frequent along road-sides, and
embankments, specially in reclaimed alkaline soils. It is a creeper or
rambler with long spreading branches and well-developed along the
undisturbed arcas; white in disturbed areas. it is found to grow as
deformed, carpet-like mats.

CHENOPODIACEAE
Key to Genera
1a, Stems joined, leaflesy SALICORNIA ]
1b, Stems not jointed, leafy throughout
2a, Lesves fleshy, terete or subterete Suarpa 2
2b. Leaves not fleshy, lanceolnte CrENOPODITUM 3

1. Saticorwia Linn.

1. Salicornia brachiats Roxb. Fl. Ind. ed. Carey 28, 1832 ; Hook.
in Hook. f. Fl. Brit.India 5: 12, 886 ; Haines 2: 771, 1924,

Erect or decumbent herbs; stems succulent, secemingly leafless,
much-branched, with numerous jointed nodex; each segment at apex
forming a little cup ususlly with short teeth, embracing the base of the
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next higher segment. Flowers minute, usually in grou
sunken on either side of each segment ; sterile segments usually 5-10 mm
long. Fruits oveid, utricles membranous; seeds laterally compressed,
hairy ; hairs mioute, white.

FIL & Fr. : October-November ; January-March.

Distrib. © FaLsg PoinT : Common in salt marshes near the coast,
often found gregarions in rice-fields when flooded with saline water.

2. Suaeba Scop. { Nom cons. )
Key 1o Specles

la. Leaves tercte, 5.12 mm long ; bracteoles pectinate uudiffora
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2a. Flowers clustered in slender spikes ; stigmaa included

2b. Flowens axillary or adnate 1o the sub-tepding leaves
stigmm exerted

maritima 2

rronaicn 3

1. Suaeds nudiflora (Willd,) Mog. in Ann. Sc. Nat. Ser. 23: 216
1831 ; Roxb. FL. Ind. ed. Carey 60, 1832; Hook in Hook, f. Fl. Brit.

India 5 14, 1886 ; Wt. Ic. t. 1796, 1852 ; Haines 2: 772, 1924, Salsola
medifora Willd. Sp. PL 2 1313, 1799,

Ecect or ascending perennial herbs or undersbrubs, 40-80 cm tall:
stems much-branched from the woody base, glabrous, often reddish,

.12 mam long, sessile, Tinear, fleshy, terete, Flowers 1,5-2

across, white, globose. clustered in terminal spikes ; bracts leafy ; brac-
teoles 1-2 mm long, ovate, acute, pectinate ; petals 1-2 mm  broad,
ovoid, transparcnt, with transverse thickenings at apex ; stamens included,
Fruits ovoid, pericarp membrancus ; seeds 1-1.2 mm in diam., horizon-

tally arranged ; testa black, shining ; embryo coiled.

Fl. & Fr.: July-August ; September-October.

Distrib, ¢ FALsE PoINT, MOUTHS oF DBvI & BAURUA ! Common in
galt marshes and saline embankments near the coast and cstuaries;
usupally in association with Sugeda maritima, often found as a pure stand
behind the estuaries.

Usualiy used as food by the local inhabitants after floods and cycloae.
2. Suazeda maritims (Linn) Dum. FlL Belg. 22, 1827; Hook. in

Hook, f. Fl. Brit. India 5 : 14, 1836 ; Haines 2: 772, 1924; Wt. Ic.
t. 1793, 1852, Chenopodium maritima Linn. Sp. Pl. 221, 1753.
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Erect or ascending herbs or undershrubs ; stems glabrous, woody,
much-branched, often reddish-purple. Leaves 11-35 mm long, linecar-
oblong, crowded, occasionally purple-coloured. Flowers 1 mm or less
than an mm across, whitish-green, in axillary clusters or on slender,
etongated spikes, laxly arranged ; bractecles ovate, entire, membranous ;
stigmas included. Utricles ovoid ; seeds 0.8.] mm in diam., horizontal,
shining, brown.

Fl, & Fr. : December-January ; March-April.
Distrib. . FALSE POINT, KALIVANIDIAN, MAIPARA : Common in saline
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found within the mangrove forests while the areas become suddenly
elevated aad devoid of regular tidal influences; usuvally in association
with Swaeda nudiflora, often found to form pure stands.

Notes : Once they get established within the mangroves forests, it
becomes difficult to eradicate them and to make room for other species. In
localised arcas, they may occur to the exclusion of other specics, specially
in the paddy fields. Their high meortality and retarded growth under
freely drained conditions suggest that germination and carly growth may
favour in wet situations; but older plants favour areas free of excess
moistute.

3. Spaeda monoica (Forsk.) ex J. B. Gmel., Syst, Nat. ed, 13, 2(i);
503, 1791; Turril & Milneredhead in FL Trop. E. Africa: 23, 1954 ;
Hook. in Hook. f. FL Brit. India 5; 13, 1886 ; Mooney 259, 1950 ; Wt.
Ie.t. 1792, 1852,

Erect or decumbent herbs or undershrubs, 5G-100 ¢cm tall ; stems
glabrous, muach-branched, woody at base, occasionally tubercled, with
leaf scars, often rooting at nodes. Leaves 10-18 x 2-2.5 mm, alternatively
crowded, lincar-oblong or spathulate, obtuse or rounded at apex,
narrowed into sessile base. Flowers 2-3 mm across, polygamous, green-
ish white, axillary, solitary occasionally 2-3-fiowered, in groups adnate
to the subtending leaves ; bracteoles ovate-acute, entire, transparent ;
tepals 2-3 mm long, ovate, concave with tranaverse thickenings up to the
middle ; stamens 5, included ; stigmas 3, more or less exerted, Utricles

globose. Seeds {-1.5 mm in diam., horizontally arranged ; testa lepticulate,
shining, black.

Fl, & Fr.. June-July; September-October.

near the cstumes usually in assoclatmn with chenuia afba and Sanuer-
atia griffithii. They are capable of withstanding rcgular tidal influence

and usually not found in salty marshes or salins beds.
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Notes 1 Moaey (l.e.) collected one vegetative specimen from Jambu
river-bank and remarked that since the specimen was neither in Hower
nor in fruit, its identity remained doubtful.

3. CueNorobpiuM Linn.

Chenopodiom ambrosioides Linn, Sp. Pl 219, 1753 ; Hook. in Hook.
f. FI. Brit. India 5:4, 1886 ; Haines 2: 770, 1924 ; Wt. Ic., t. 1786,
1852.

Erect or ascending, aromatic annuals ; stems ribbed, glandular-
pubescent, Leaves 4-10 X 1-3 cm, oblong-lanceolate, sinuately dentate,
glabrous above, deeply gland-dotted beneath, acute or abuse at apex,
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axillary or terminal spikes. Fruits globose, utricles membranouws ; sceds
1-1.5 mm in diam., orbicular, shining red or brown.

Fl. & Fr. : March-April ; May-June.

Distrib. 1 FALSE POINT, KUIANG : Frequent along the river-banks,
waste places and moist sandy areas ; locally cultivated,

RASELLACEAE
BASeLLA Linn.

Basella alba Linn. Sp. 227, 1753 ; van Steenis in Fl. Mal. 5: 300,
1957. B.rubra Linn. Sp. Pi, 227, 1753 ; Hook. in Hook. f. Fl. Brit.
India 5: 20, 1886 ; Haines 2: 772, 1924.

Succulent creeping or winding herbs ; stems yellowish or pink,
slender. Leaves ovate-lanceolate with long petioles, acute at apex,
narrowed at base. Flowers 2-3 mm across, rose-purple or white with
pink-tipped, bracts and bracteoles acute. Fruits depressed globose,

Fl. & Fr. : February-March ; April-May.

Distrib. : BRITARKANIKA ! Frequent in low-mangroves and coastal
thickets usually winding on Salvadora persica and Salacia princides.

Notes . Cultivated forms are not described here. Plants found as a
wild i@ the back mangroves can be distinguished certainly different from
the cultivated forms, specially their leaves, petioles and thin slender,
yellow-coloured stems.

According to van Steenis {1957) several forms differ by very minor
characters. Linnaeus establishes two species in this genus, B. rubrg
Linn. and B, alba Linn. of which former having the narrower laaves.
Since there is no definite certainty about the name of this two species,
correct epithet by the first author (van Steenis) who united the synonyms
was not possible.
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POLYGONACEAE

PoLYyGoNUM Linn

Polygonum plebejum R. Br. Prodr. 420, 1810 ; Hook. in Hook. f. Fl.
Brit. India 5: 27, 1886 ; Haines 2 : 775, 1924,

Deep rooting, decumbent or ascending annvals. Leaves 6-12 x

2.3 mm, alternate, sessile, linear or lincar-oblong often lanceolate, glabe
ke wnassmanrasd nat hoeas * Anhran chart hniin Tnnasnts
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Flowers 2 mm across, pink, axillary solitary or 1-5, clustered topether
to form a leafy raceme. Nuts 2 mm across, trigonous, shining black.

Fl. & Fr. : December-January.

Distrib, : PARADEEP, FaLSE POINT | Polymorphous species, fraquent

along the edges of moist sandy slacks near the coast or in dry sands

along the lec-sides of sea-shore sandunes, Locally common around
tanks and ditches and sandy river-beds,

Original spelling of this species is Plebelum, not Plebejum.

ARISTOLOCHIACEAE

ARISTOLOCHIA Linn.

Aristolgchia indica Linn. Sp. PL 960, 1753 ; Hook. in Hook. f. FL
Brit. India 5 : 75, 1586 ; Haines 2 ¢ 7835, 1924,

Woody glabrous, perennial, twining or creeping herbs ; stems ribbed,
often purple-coloured. Leaves 3-15 X 3-6 cm, variable, obovate-oblong
or sub-penduriform, membranous, entire, obtusely acumipate at fpex,
truncate or subcordate at base. Flowers 2-3 cm long, preenish-white
in axillary racemes, often clustered with prominent bracts. Capsnles
3-4 cm across, plobose, septicidally dehiscing into 6 valves fron! below
to the upwards at the same time pedicels spliting into 6-fids., Seeds
many, 5-8 mm across. ovate-deitoid, Winged throughout.

Fl & Fr. : August-September ; November-December.

AL T s -

the shores, river-banks and serubs.

Distrib : SaTYAVIA, PaRADERP Frg uent in o
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LAURACEAE

Litsea Lamk (nom. cons )

Key to Species

la. Perianth incomplete, involucres arranged in

corymboge-like racemes ginhnosa 1
b, Periamth complete, inveluorss in racomose
few-flowered umble-iike nitda 2

t. Litsea giutinosa (Lour.) C. B, Robins. in Philip. J. Sci. Boi. 6 : 321,
1911 ; Allen in Ann. Misso. Bot. Gdn. 25 : 385, 1938, Sebifera glutinosa
Lour. FI. Cochinch. 638, 1790. Litsea sebifera Pers. Syn. 2 4, 1807 (based

on Sahifera glutinosa Lour.) ; Hook®in Hook. f. F1. Brit, India 5 : 157, 1886
; Haines 2 : 793, 1924,

Evergreen dioecious trees or shrubs 5-10m tall ; stems smooth, branched.
Leaves 4-20 X 2-8 cm, variable, spirally arranged, eltiptic-oblong or ovate,
glabrous above, pale puberulous bclow, acute at apex obtuse or narrowed at

| TR =y [ £_ wun P Py ——
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surrounded by 4 concave-globose involucres ; stamens and staminodes
pubescent. Fruits 7-8 mm across, globose berries.

Fl. & Fr. : May-June ; August-September.

Distrib. : Kuiang, Bauaxup : Frequent in scrubs along the river-bank,
shrub-berries around the tanks and ditches,

2. Litsea nitida (Roxb.) Hook. in Hook. 1. Fi. Brit. India 5: 174, 1886 ;
Mooney 131, 1950 Tetranthera nitida Roxb. Fl. Ind. ed. Carey 3 - 819,
1832, Cylicodaphne nitida Nees in Wall. Pl. As. Rar. 2 ; 67, 1832,

Evergreen dicecious trees 5-15 m tall; stems glabrous, bark reddish-brown,
Leaves 6.5-20 x 2.8 cm, broadly ovate-oblong or oblanceolate, coriaceous,
dark-green, shmmn on both surfaces, obtuse or subacute at apex, cuneate or

narrowed into short petioles. Flowers 1-1.3 cm long, in axlllary or extra
axillary racemes ; perianth-tubes terbinate, silky bairy. Fruits ellipsoid,
yellowish, 1-1.5 cm across, enclosed completely within the cupular perianth
when young,
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Fl. & Fr. : Angust-September ; November-December.

Distrib. : BaHakup : Rare in sand}' scmb»jungles along the river-banks

A 1nad ﬁﬂﬂ.ﬁlﬂ Ii_l'.'..lf gisin beﬂ‘l.-ldllﬂll ‘Wllll IF_VCHHU se nux-vomica and Aniidesma

sp.

Haines {1924) has not reported this plant. Mooney {/.c.) staies “1 have
not sgen it from Chotonagpur or Orissa, it is of course an eastern Bengal and
Assam plants” Thus the occurrence of this species in QOrissa is a new record
for the State.

LORANTHACEAE
Key to Gensra
la. Plants with dichotomous leafy branches ; flowers unisexual Viscum 1
1b. Plants withowt dichotomous leafy branches ; flowers bisexual
24a. Young paris rusty tomeniose ; floweis 4-meToiis ScurguLe 2
2b. Young parts glabronas ; flowers $-merous .+ DevproPHTHOE 3

1. Viscus Linn.

Viscum ovalifolinm Wall. ex DC, Prodr. 4 : 278, 1830 ; Back. & Bakh.
Fl. Java 2 : 75, 1965 ; Hook. in Hook. f. Fl. Brit. India 5 : 225, 1888, ¥
orientale auct. non Willd, Haines 2 : 803, 1924, 'Banda’

Semi-parasitic, much-branched, glabrous herbs or undershrubs ; branches
more or less stout, angular, grooved, flatiened at internodes. Leaves 1.5-
55 X 0,5-2.5 cm, ovate-¢lliptic or ovate-oblong, coriaceous, obtuse or rounded
at apex. tapering into short petioles. Flowers small, greenish-yellow, in
axiliary 2-3-flowered clusters ; female flowers in the centre with male flowers
in the centre with male flowers around. Fruits oblong-ellipsoid, 5-6 mm
across, narrowed at both ends.

Fi. & Fr. . March-April ; May-August.

Distrib, ; FaLse Point ; Frequently found parasitizing Excoecaria
aqailocha in the mangtoves and Pongamia pinnata, near back mangroves.

2. Scurruna Linn.
Scurrala philippeasis (Cham. & Schit.) G. Don. in Gen. Hist. 3 : 442,

1834 ; Back. & Bakh. Fl. Java 2 : 74, 1965 ; Danser in Blumea 2 (2) : 48,
1936 ; Sant. in Rec., bot. Surv. India 16 (*} . 201, 1958. Loranthus

pﬁﬁWWWﬁWWW
Hook. f. Fl. Brit. India 5 ; 208, 1888. L. cordifolius Wall. in Roxb. Fl. Ind.

(ed. Carey) 2 : 223, 1822 ; Hook. in Hook. f. Fl. Brit. India $ : 209, 1888 ;

Haines 2 ; 802, 1924,
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Rusty lomentose, bushy parasitic herbs or undershrubs ; stems woody,
brownish, lenticeflate. Leaves opposite, 3-9.5 X 2-6 cm, ovate or elliptic-

oblong, acute, obtuse or rounded at apex, subcordate or rounded at base,
clothed with brownish adpressed tomentum. Flowers 16-20 mm long, light-
coloured, axillary, 2-8-Nowered, subracemosely fascicled, brownish-pnbescent

, corolla-tube splitting into 4-short lobes, often dentate. Bones 9-11 mm
lang, tomentose, pyriform.

Fi. & Fr.: December-February ; March-May.

Distrib. . Musapia : Frequently found
the low mangroves near the estuaries.
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mangroves is interesting.
3. DeExDROPHTHOE Mart.

Dendrophthoe falcata ( Linn. f) Etting. in Denkschr. Akad. Wisson,
Math, Natnrw. CI. 32 : 52, 58, t. 13, . 14, 1872 ; Sing in Bull. Nat, bot.
Gdns. 69 (1) : 1-75, 162, Loranthusx faleatus Linn. f. Suppl 221, 1781

L.Jongiflorus Dest, in Latik Encycl. 3 : 598, 1789 ; Hook. in Hook, f. F.
Brit. India 5 : 214, 1888 ; Haines 2 : 801, 1924,

Large semi-parasitic woody shrubs. Leaves mostly 7-15x2.5-10 cm,
coriaceous, variable, ovate-elliptic or ovate-lanceolate, often falcate, glabrous,
obtuse or rounded at apex, narrowed at base. Flowers 3-4 cm long, bright
red, in unilateral racemes, Berries globose, reddish-purple when ripe.

Fi. & Fr. . December-March.

Distrib. ' Banaxup, TaLcHua : Frequently found parasitizing several tree
species in the scrub-jungles along river-banks. Locally common.

EUPHORBIACEAE

Key to Genera

1a. Flowere arrenged in cyathia
1b. Flowers not in cyuthia
2a. Plants monoecious
A Disc usually persistent in both the sex
4a. Herbs, fruits capsulex
S5a. Calyx-lobes 3
b, Calyxlobes 6

Eirnoreia |

PHYLLANYID 2
SyNoaTomon 3
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4b. Usually shrubs, fruits berries BrioeLia 4
3b. Disc absent in both the gex BrevMia 5
2b. Plants dicerious ANTIDESMA 6
Ga. Peials present i male fowers
Ta. Leaves patmately lobed Jatroens 7
Th, Leaves not palmately lobed
8a. Anthers erect jn bud . Cmmozossoss ®
Bb. Anthers inflexed in bud Croton 9

b, Petals absem
9a. Trees or shrubs

10a. Fruit a drupe ~.  Hewecvoa 0
10b. Fruit n capsule
11a. Stamens many, 10-50 Bumsaspa 11
11b. Stamens only 3 .. Excoscaria 12

9b. Plants wsually herbs
I2a. Female flowers encloned by

Toliaceous bracts AcaLyris 13

12b. Femal¢ flowers not enclosed by bracts e Miwcrovoces 14
‘ blm'!ﬂﬂﬂ'l ' -
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The genus Euphorbia with its broad circumscription is one of the highly
polymorphic and largest genera among the angiosperms. Several authors
have criticized this traditional circumscription of Euphorbia ; but, they have
failed to evolved an obvious solution to this problem. However, the same is
followed here ;

Key to Spacier

la. Mostly erect herbs
2a. Limb of involucre-glands pink and unequal ;

capiules glabroun rozeq |
2b. Limb of involucral glanda green and equal

capeules hairy o Aypericifolia 2

1b. Mostly prostrate, ascending herbs

3a, Cyathia in glomenilea hirtg 3
3b, Cyathia not in glomeruies

4a. Capsules addressed pubescent throughout thymifolia

4b. Capsules stiff-hairy only along the angles prostrata

'-'-"'-z ----h.-s- BQ-- fm- A'r : 2&, 1?3 ;a4 AR B AW
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7 ; Trimen in F1, Ceylon 4 : 6, 1974 (Rep. ed.)
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Perennial glabrous herbs with many spreading branches from long woody
rool-stock. Leaves 4-8 X 2-6 cm, obovate, spathulate or suborbicular. thick,
¢renulate, rounded at apex, oblique at base. Cyathia purple, shortly stalked,
in axillary cymes : involucres campanulate glabrows ; limb of glands pick,

upper two larger than the lower two, Capsules glabrous | seeds transversely
wrinkled,

Fi. & Fr,; December-February.

Distrib, : Parapegp, Sarvavia : Common along sandy sea-shores, rarely
found along sandy river-beds,

2. Eunpherbia bypericifolia Linn. Sp. PL. 454, 1753 ; Hook. in Hook. £,
Fl. Brit. India 5 ; 249, 1887 ; Back, & Bakh. Fl. Java | . 5{14 1963 ; Haines

1: 140, 1921

Variable, erect or decumbent ascending annuals ; stems cylindrical,
glabrous crispid hairy or patenily pubescent. Leaves 0.4-3 X 0.2-1.3 cm,
ovaic-oblong or mupm.-umﬁﬁg, glabrous or puucruu.‘is&, entire or faintly
serrulate, obtuse or rounded at apex, unequal at base. Cyathia in shori-stalked
axillary or terminal congested dichasial cymes forming glomerules involucres
glabrous ; glandular appendages conspicuous, petaloid. Capsules obtusely
3-lobed, subglobose, crisp-puberulous.

Fi. & Fr. . Aogust-December.

Distrib. - Kuiang, Favseroint : Common weeds along river-banks. waste
sandy places near the sea-shore and road-sides.

basis of habit and nature of mdumemum Hurusawa in J Fac Scl Univ.
Tokyo 6 {3) : 285, 1954 ; Back. & Bakh. (/.c.) ; and several other workers of
Asiatic floras interpreted K, hypericifolia Linn, as a highly variable species
specially to the nature of indumentum. In American floras and monographs
it has been considered as a glabrous plant.

Field observation reveals that this plant is very variable into its habit and
nature of indumentum.

3. Euphorbia hirta Linn. Sp. Pl. 454, 1753 ; Sant. Rec. bot. Surv. India
16(1) : 214, 1958 ; Haines, 1 ; 147, 1925. E. pilulifera Linn. Sp. Pl. 454,
1753 : Hook. in Hook. f. Fl. Brit. India 5 : 250, 1884, Chamaesyce hirta
(Linn.) Millsp. 303.

Erect or decumbent annuals 10-25 ¢m tall ; stems unbranched or often
branched one or two from the base, sometimes tmged red, adpressed pubescent
throughout, Leaves 0.4-3.5x0.2-1.5 cm, incquilateral, oblong, elliptic or
lanceolate, pubescent, sermlate, acute or obtuse at apex, rounded or cuneate
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at base. Cyathia in axiliary and tcrminal leafless glomerules, strigosely hirsute .
glandular appendages inconspicuouns, or obsolete. Capsules ovoid, 3-iobed
hairy.

Faiotwibh + Errrawn Dan LT
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sandy places and river-banks.

4. Euphorbia thymifolia Linn. Sp. P1. 454, 1753 ; Hook. in Hook, f. Fl.
Brit. India 5 252, 1884 ; Haines 1 : 147, 1921. Chamaesyce thymifolia
(Linn.) Mill. sp. Publ. Ficld Mus. Nat. Hist. Bot. 2 : 412, 1916,

Prostrate or often ascending annuals ; stems slender, diffuscly branched,
glabrous or often adpressed pubescent. Leaves 3-10 X 2-5 mim, ovale of
elliptic, glabrous or thinly puberulous beneath, serrulate, acute at apex,
obligue or subcordate at basc. Cyathia solitary, or in pairs, or even few in
glomerules, pubescent . glandular appendages minute. Capsules broadly
ovoid, pubescent ; seceds 4-angled.

Fi. & Fr. : Throughout the year.
Distrib, . Burtarganika, Faiseroint ; Frequent along the lee-side of the

PR S TR [ [ (N SR (R
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5, Euphorbia prostrata Ait. Hori. Kew 2 : 139, 1789 ; Hook, in Hook,
f. Fl, Brit. India 5 : 226, 1884 ; Sant,, J. Bomb. nat. Hist. Soc. 46 : 380, 1946
; Mitra in Ind. For, 95 ; 925, 1969, Chamaesyce prostrata (Ait.) Small, FL
South-East U.S. 713, 1903,

Prosirate annuals ; stems slender, branched, forming mat often up io
20cm, crisp-pubernlons. Leaves 2-8 x 2-5 mm, broadly elliptic, or obovate-
ablong, glabrous, acute at apex, obliquely rounded at base. Cyathia solitary,

axillary ; involucres glabrous ; glandular appendages minute. Capsutes
broadly ovoid, 3-lobed, with stiff-hairs along the angles. Seeds tetragonal.

Fi. & Fr.: Throughout the vear.

Distrib_: Kuiang : Frequent along river-banks, road-sides and open sandy
places.

Previously it was recorded as doubtful species according to Hook. (/.¢.};
Santapau in J. Bomb, Nat. Hist. Soc. 46 : 380, 1946, recorded its widespread
distribution all over India.

2. PuviLanTrRUS Linn.

Key to Spacres
In. Perennind herba ; fiamenis freoe virgams i
1h. Asmual herbs ; filaments fused into a column
2a, Lesves obovele cuneate ; stiptles peitate . moderaspatantiy 2

2h. Leaves rotundate ; stipules tanceolats . rolpwdifelta 3
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469. P simplex Retz. Obs Bol. 5 : 29, 1788 ; Hook. in Hook. f. Fl. Brit,
India 5 : 295, 1884 ; Haines 1 : 125, 1921,

Deep-rooted perennial herbs ; stems glabrous, much-branched,
compressed, spreading radially from rootstock. Leaves 0.5-3.5 X 0.3-0 6 ¢cm.,
elliptic-oblong, or linear-cblong, sub-sessiie. glabrous, acute or mucronulale
at apex, obtuse al base ; stipules peliale. Flowers sinail, greenish-white, in
axillary intermixed unisexual cymules ; female flowers larger than male.
Capsules 2-2.5 mm, 3-lobed, depressed, glabrous ; seeds trigonous.

Fi. & Fr. : June-December.

ATBE , KUIaNG -
cultwatcd flelds and road-sides.

2. Phyliantbus maderaspatensis Linn. Sp. PL. 982, 1753 ; Hook. i
Hook, I, Fl Brit, India 5 : 292, 1884 Haineg 1 ;124 1921 Wt lIc ¢t IR(}';

f 3, 1852

Annval, glabrous herbs ; stcms erect with long ascending branches from
woody rootstock, variable in habii. Leaves 4-6 X 2.5-3 ¢m, obovate-oblong,
or cblanceolate, mucronate at apex, narrowed at base. Flowers grecnish-
white, axillary solitary or clusters ; male flowers usually in minute clusters,

femaie flowers solitary, Capsules depressed, 3-lobed, glabrous ; seeds finely
muricilale in lines.

Fi. & Fr.: December-March.

Distrib. . Satvavia, Paraocer ;| Frequent along river-banks, leesides of
he sea-shor fiel

=
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3. Phyltanthus rotundifolius Klein ex Wiild. Sp. P1. 4 : 584, 1805 ;
Hook. in Hook. . Fl. Brit. India 5§ : 229, 1884 ; Haines 1 ; 127, 1921.

Decp-rooted, much-branched, glabrous herbs ; stems rigid, spreading from
woody rootstock. Leaves 4-6 X 1 mm distichous, subsessile, thick, rotundate,
rounded and spiculate at apex, obtuse at bage. Flowers white, in axillary
clusters ; female flowers with larger pedicels than the males. Capsules
depressed-globose, pale sparingly-3-lobed ; seeds with thin ribs.

Fi. & Fr. : July-September.

Distrib, : Parapekp, Sarvavia ; Common along the sandy sea-shores, more
or less restricied in this regron.
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3. SynostEMon F. v, Mueller

Synostemon bacciformis (Linn.) Webster in Taxon 9 : 26, 1960.
FPhyllanthus bacciformis Linn. Syst. Nat. ed. 13, 707, 1774, Adgynetia
bacciformis (Linn) A. Juss. Euph. Gen. Tent. 24, 1824 ; Hook. in Hook. f.
F1. Brit. India 5 ; 285, 1884 ; Haines'1 : 123, 1921.

Much-branched, glabrous, perennial herbs with long woody taproot ; stems
angulay, prostrate. Leaves 0.5-3 X 0.3-1.3 c¢m, distichous, subsessile, ovate-
oblong or elliptic, fleshy, coriaceous, acute and mucronulate at apex, cuncate
at base. Flowers yellowish green, nnisexual ; males fascicled in lower axils,
females solitary in higher axiis. Fruits 5-6 mm across, ovoid contracted at
apex ; seeds oblong, tuberculate.

FI. & Fr.: Jannary-June.

Distrib. . PARADEEP, BHITARKANIKA | Common along the muddy sea-shores,
river-banks and grass-lands.

Ll L s —— | = eI A

Websier (/.¢.) discussed the generic staius of Agyneiia Linn. and revived
the genus Synostemon F. v. Mueller, to accommodate Phyllanthus bacciformis
Linn. which was hitherto incorrectly ptaced the genus Agyneria {(sensu Vent.),

4. Brmeua Willd.

Bridelia stipularis (Linn.) Bi. in Bijid. 597, 1826 ; Back. & Bakh. FL.
Javal:475; Hook. in Hook. f. F1. Brit, India 5 : 271 ; Haines 1 : 121, 1921,
Clutia stipularis Linn, Mant. 127, 1767

Woody scandent shrubs , branches many, pendent. glabrous, or puberulous
when young, ofien with deflexed spines. Leaves 3-15 % 2-10 cm, elliptic-

oblong, or cbovate-oblong, glabrous above, pale-tomentose bencath, obtuse
or rounded at apex, rounded or emarginate at base. Flowers monoccious,
greenish-yellow in axillary clusters combined into interrupted spikes ; disk
of male flowers broader than the females. Fruits 1.2-1.5 cm, across, broadly
¢llipsoid drupes, juicy, black when ripe.

Fl. & Fr.: September-December.

Distrib. . BritarkaNika, Banaxup ; Frequent in sandy scrubs, sand-bars
within the mangroves, back-mangroves and coastal thickets. Locaily found
along forest-edges.
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5. Breynia J. R. & Q. Forst.

{nom. conas.)

Breynia rhamnoides (Retz,) Muell. Arg. in DC. Prodr. 15(2) : 440,
1866 ; Hook, in Hook, f. Fl. Brit. India §: 330, 1884 ; Haines, I: 133,
1921. Phylianthus rhamnoides Retz. Obs. 5: 30, 1789, Melanthesa
rhamnoides (Retz ) BY. Bijdr. 591, 1825.

Evergreen shrubs 1-4 m tall ; stems much-branched, smooth, light-

[~L R el i i:

coloured. Leaves 1-3.5 X (.5-2.5cm, spirally arrapged along main

branches, reduced, distichons along the twigs, elliptic-obleng, or subor-
bicular, glabrous dark-green above, pale beneath, obtuse or rounded at
apex, obliquely rounded at base. Flowers minute, monoecious, greenish-
white or often pinkish, solitary or in few flowered clusters ; males and
females often in separate branches. Berries 5-6 mm across, globose,
mostly solitary, reddish-black ripe ; seeds 6-12, trigonous, imperforate.

Fl. & Fr.: June-December,

Distrib. ;: DALTANGAR, BHITARKANIKA : Frequent in scrub-jungles,
coastal thickets and back mangroves.

6. ANTiDESMA Linn.

Antidesma ghesaembilla Gaertn, Fruct, I : 189, t. 39, 1788; Pax
& Hoffm. in Engler, Pfreich. 81 : 155, 1922 ; Hook. in Hook. f. Fl,
Brit. lm_ﬂa 5: 357, 1884 ; Haines 1: 139, 1922, ‘Jamula’.

Dhoecious trees or shrubs 2-6 m tall ; stems 20-30 ¢cm in diam., glab-
rous, ienticellate, barks grey-white ; branchlets rusty tomentose. Leaves
2.5-10.5 x 1.5-5 5 cm, variable, ovate-oblong or elliptic.oblong, often
sub-orbicular, soft hairy above, densely lanate below, acute, obtuse,

rlalde L) 1|a.'_.l' H el ) KL] NCATE [ LIt kFEAF

Flowers yellow, or brownish-green in axillary paniculate spikes ; spikes
velutenose ; males usually yellow, females brownish. Fruits 4-6 mm
across, sub-globose drupes, reddish-black whea ripoe.

Fl. & Fr. : March-September.

Distrib. : BAHAKUD, FALSEPOINT : Frequent along the river-banks,
sorubs, and back mangroves. Locally frequent around trunks and ditches.

Airy Shaw in Willis Dict. Fi. Pl. & Ferns, ¢d. 7, 1076, 1966 ; Kew
Bull. 23 : 277, 19469, reinstated the family Stilaginaceat C. A. Agardh.
for the isolated genvs Antidesma Linn. (Stifago Linn.), long included
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in the Euphorbiaceae. According to him the small drupaceous fruits,
with characteristic faveolate-reticulate and often flattened endocarps
differ sharply from anything found in the Euphorbiaceae, and represent
marked similatity to those of several genera of Icacinaceae,

7. JaTROPHA Linn.
Key to Species

1. Plants mostly purple-red-coloured with glandular dissected

stipules e gossypifelia 1
1. Plants mostly greepish-yellow-coloured with obsolete
stipules curcny 2

I. Jatropha gossypifolia Linn. Sp. Pl 1006, 1753 ; Hook. in Hook.
f. Fl. Brit. India 5:383, 1884 : Haines 1 : 101, 1921. ‘Bherada’.

Erect shrubs with watery juice, i-3m tall; stems soft, branched,
greenish or reddish-purple with browa lenticells, Leaves 3.3-12 % 4.5-15
¢m, vicid, broadly obovate or orbicular, palmately 3-5-lobed,
purple gradually becoming dark-green, glanduiar-ciliated along the
margins and veins cordate at base. Flowers unisexual, purpie in Iaterai
or terminal paniculate cymes or corymbs ; peduncles up to 10 cm long,
bairy. Capsules 10-12 mm across, cylindrical, toricoecous, sulcate,
glabrescent. Seeds 4-6 mm long, cllipsoid, carunculate, smooth.

Fl, & Fr. : Mostly throughout the year,

Distrib. 1 BHITARKANIKA, FAtse POINT © Frequent and scattered
in dry sandy areas along the le2e-sides of sea-shores sandunes, locally
common along road-sides, river-banks and hedges.

2. Jatropha curcos Linn. Sp. P1. 1006, 1753 ; Pax & Hoffm. 77, f.
30 ; Hook. in Hook. f. Fl, Btit. India 5: 383, 1884 ; Haines 1: 10],
1921, ‘Bara Bherada'.

Branched shrubs or tress with watery juice, 1-6 m tall ; stems greenish-
white, soft ; barks brownish, often peeling off in flakes. Leaves4-15
X 4-16 cm, broadly ovate-orbicular with 3-5 angular Jobes, glabrous or
pubernlous along the veins below, acute at apex, cordate at base.
Flowers greenish-yellow, unisexual, in Jateral or terminsl pedunculate
corymbose cymea ; peduncies 4-10em long. Capsules 223 cm  acroas,
ellipscid, turning yellow when ripe ; seeds ellipsoid, shining.
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Fl. & Fr. : March-September,

Distrib ¢ BEITARKANIKA : Freguent in sandy waste places along back
mangroves and river-banks, locally common aloag road-sides and hedges.

Seeds are used for skin-discases.

2. CHrROZOPHORA Juss. nom. cons.

Chrozophora rottleri (Geis.) Juss, ex Spreng, Syst, 3: 850, 1826;
Pax & Hoffma, 57: 19 : Haines 1 : 102, 1921. Croton roitlerf Geis. Crot.

Mouogr. 57, 1807. Chrozophora plicata auct. non Juss. Hook. in Hook.
f. Fl. Brit. India 5 : 410, 1887.

Annual or perennial herb or uwndershrubs ; stems branched, densely
stellately hairy. Leaves 4-8 X 2-6 cm, broadly ovate, or ovate-orbicular,
thick, crispy, stellately tomentose, obtuse at apex, cuneate or subcordate
at base. Flowers unisexual, adpressed hairy, in axillary pedunculate
racemes. Capsules globose, 3-lobed, reddish-tomentose.

Fl. & Fr:
Distrib. :  KUIANG, FALSEPOINT : Frequent in waste sandy places
near the shores, river-banks, road-sides, embankments on reclaimed soils.

§. CrotoN Linn.

_a_ . L __..1___ 1 h

Croion bonplandianom Baill. in Adansonia 4: 33%, 1864 ; Croizet in
J. Bomb. nat. Hist, Soc. 41 1 573, 1940, C. sparsifiorum Morong in Ann.
N. Y. Acad. Sci, 7: 22, 1892 ; Haines 1: 104, 1921,

Aromctic bushy herbs or small undershrubs, 20-60 cm, tall ; stems
much-branched, terete, striate. Leaves 2-5.5 x 0.5-2.5 ¢m, ovate-lanceo-
late, glabrous, crenmato-serrate, acute at apex, rounded at base. Flowers
unisexual, in terminal racemes ; females mostly solitary from nodes,
males usually clustered from succeeding nodes. Capsules cblong, 3-lobed.

Fi. & Fr, : Throughout the year.

Distrib ; Kujanag, Parapepp ! Common weeds along river-sides,

apachnres road-cidee and coltivated fislds,
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10, Hemicyciia Wight, & Arn.

Hemicyclia sepiaria Wight, & Arn. in Edinb. New Phil. Jour. 14:
297, 1833 ; Hook. in Hook, f. FL Brit. India 5: 337, 1884 Wt. Ic.
t. 1872, 1349 ; Triman in Fl, Ceylon 4 : 36, 1898.

Evergreen trees or shronbs 2.3 m tall ; stems glabrous, lenticellate,
twigs minutely pubescent. Leaves 3-9 x 1-3 cm, elliptic-oblong, or ovate,
coriaceous, entire or shaliowly toothed, obtuse or retuse at apex, rounded

males pedunculate, females sessile, Fruits 1-2 cm across, globose-
fusiform, greenish.
Fi. & Fr.: Januvary-April.

Distrib. : BAITARKANIKA : Frequent on sandy scrubs and back
mangroves.,

Fruits are edible.

Haines {1921} and Mooney (1950) have not recorded this species ;

hence it is a new record for Orissa.

11. SureGapa Roxb. ex Rottl,

Soregada muoltiflora (Juss)) Baill. Etude Gen. Euph. 396, 1356,
Gelonium mulitiflorum Juss. Tent, Euph, 3:t. 10, f. 31, 1828 Pax &
Hoffm. in Eng. Pfreich, 52 : 16, [, 3, 1912 ; Hook. in Hook, f. Fl. Brit.
India 5 ; 459, 1884 ; Haines 1: 114, 1921. ‘Kukra'.

Dioecious evergreen trees 4-12 m tall, 40-60 em in diam. ; braaches
pale, marked with stipular scars, Leaves 5.5-14%2.5-6.5 cm, elliptice
oblong, or lanceolate, coriaceous, psllucid-punctate, shining-giabrous
above, pale bencath, entire or minutely serrate at the base, acute or
acuminate at apex, cuneate at base. Flowers 7-10 mm across, yellow,
1-5-flowered in leaf-opposed corymbose clusters ; males sweet-scented
glabrous, females minutely puberulous, Capsules 1-2 ¢m across, 3-gonous,
depressed globose, fleshy, orange-yellow when ripe,
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Legitimate name Suregada Roxb. ex Rottler (Gesell. Naturf. Freunde,
Neue schrift, 4 ; 206, 1803), for this genus, was repeatedly neglected
owing to misconception and its deliberate rejection in favour of Gelonium
Roxb. ex Willd, (1806} non Gartner (1791}, by several workers. Siace
its publication Suregada Roxb. ex Rottl. was correctly taken up by Baillon
(..c.) and subsequently upheld by O. Kuntze. Creizat (Bull. Jard. Bot,
Butz 3, 17: 212-17, 1942) while reinstating Swregada discussed
in detail. (Back. & Bakh. FlL. Javal: 497, 1963, accredited Suregads
Roxb. ex Willd. though manuscript name of Roxb. validly published by
Rottler not by Willdacow.).

EXCOFCARIA Lian.

Excoecariz agallocha Linn. Syst. Nat. ed. 10, 1288, 1759 ; Hook,
in Hook. f. Fl. Brit. India 5 : 472, 1886 ; Haines 1 ¢ 117, 1921. *Gaungod’.

Evergreen trees with milky acridjuice, 420 m tall, 10-80 cm in diam, ;
barks greyish-white, lenticellate ; woods soft, light. Taproot insigni.
ficant, lateral roots spreading like snakes intermingled cach other, supra-
terrapean bends produce elbo-shaped peps instead of pnematophores.
Leaves 2-8 » 1.5-3 om, ovate, ovate-elliptic or ovate-oblong, cotiaceous,
shining dark-green, turn red before shedding, obtuse or acute at apex,
narrowed at base. Flowers unisexual, fragrant, male flowers 2-3 mm
across, sessile, yellow, in axillary many-flowered catkin-like spikes,
3-7 cm long ; female flowers 2.5-3.5 mm across, pedicellate, in exillary
faw-flowered racemes, racemes 1-2.5 cm long., Fraits 1-1.5 ¢cm across,
depressed-globose, 3-fobed ; seeds subglobose smoath,

Fl. & Fr. : February-September.

Distrib. 1 MAHANADI DELTA ¢ Common along the intertidal zones
of creeks and channels in the mangroves, estearies and muddy sea-shores,
usnally in association with Avicennia officinalis, Brugueria parvifiora and
and also fresh-water-condition while occurs along the banks of fresh-
water-river.

Notes ¢ Woods are very light, much used for packing box, which
may be utilised for gond quality of paper.

Flowers unisexual, males and females may be found in different
branches or plant may be dioecicus.

ACALYPHA Linn.

Acalypha indica Lion. Sp. Pl 1003, 1753 ; Pax & Hoflm. 85: 33 ;
Eook in Hook. f. FL. Brit. india 5: 416, 1884 ; Haines 1 : 113, 192].
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Erect glabrous herbs with many angular branches. Leaves 1.6-6 X
1-4 ¢m, ovate-rhomboid, crenato-serrate, obtuse or acute at apex,
cuneate at base. Flowers smali, greenish, in axillary clongated spikes ;
males cbracteolate, clustered towards the apex: females 3-5 together
subtended by leafy bracteoles. Capsules 2 mm across, concealed within
bracts.

Fl. & FI. : Throughout the season, mostly March-July.

Dmrib CrANDBALY, FALSE POINT ; Frequent on sandy sea- shores

MicrococcA Benth.

Micrococca mercarialis (Linn.} Benth. in Hook. Niger. Fl. 503, 1849 ;
Pax & Hoffm. 63 ; 133, f. 18D-F, Bennet in Ind. For, 92: 227, 1966.
Tragia mercurfalis Lion. Sp. Pl 980, 1753. Claoxylon mercurialis (Linn.}
Thw. Enum. Pl. Zeyl. 271, 1861 ; Hook. in Hook. f. Fl. Brit. India 5:
412, 1884 ; Haines 1: 112, 1921.

Erect annuals with pale-green branches, puberulous, woody below,
Leaves ovate or lanceolate, membranous, acute or acuminate at apex,

cuneate at base. Flowers unisexual, greenish-ycllow, clustered in
axillary racemes. Capsules 3-4 mm across, sub-globose, 3-lobed, more
or Jess hispid.

Fi. & Fr. : June-August,

Distrib. : SATYAVIA © Rare in sandy waste places and embankments

near the coast. Locally along the road-sides and hedges.

MORACEAE

- g
ILUS LI

Key 1o Specites
la. Leaves cbovate-thomboid reruse 1

Id. Leaves elliptic-oblong virens 2

1. Flcus retusa Linn. Mant, 129, 1767 : Back. & Bakh. Fl Java 21
35, 1965; Corner Gard. Bull, 393, 1959, Hock. in Hook. f. Fl. Brit.
India 5: 511, 1888 ; Haines 2 ; 828, 1924.

Trees 5-10 m tall glabrous, much-branched, Leaves 4-10 x 3-6 cm,
ohovate-oblong, or thomboid, sometimes broadly rounded. coriacesns
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shining, obtuse or rounded at apex, truncate, cuneate or tapering at
bnuc. prominently ferved bengath, Syconia 0. -1 cm across, obovoid,
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K. & Fr.: Auvgust-December.

Distrib ; BrtTargAaNixA : Frequent in sandy acrubs, road-sides apd
villages ; sometimes found along the back of mangroves.

2. TFicus virens Ait. Hort. Kew 3: 451, 1789 ; Back. & Bakh. 2:
35; Corner 1. c. 377 ; E. infectoria Roxb. non Willd, Fl. Ind. 3: 55],
1832 ; Hook. in Hook. f FL Brit. India 5 : 515, 1838 ; Haines 2 : 830,
1924

Laticiferous deciduous trees 10-30 m tall. Leaves 10-I8 x 3-5.5 ¢m,
ovate-oblong or oblong, glabrous, entire or wavy, tapering into an
acuminate apex, rounded, truncate or slightly acuminate at base ; petioles
3-5.5 cm long, articulated. Syconia globose, pale-red, paired, in Jeaf-axils
or fallen leaves.

Fi. & Fr. ; June-July ; August-September.

Distrib. : KUianG, BHITARKANIKA : Frequeni in sand-bars situated
in-between the creeks and mangroves. Locally common along river-banks
and open forests near villages,

SALICACEAE

SaLtx Linn,

Salix tetrasperma Roxb. Cor. PL 1 : 64, t, 97, 1796 ; Hook. in Hook,

f. Fl. Brit. India 5: 626, 1888 ; Haines 1: 839: Back. & Bakh. FL
Java 2 1, 1965,

Small, evergreen trees or shrubs 3-8 m tali; twigs densely pilose ;
bark greyish-brown, fissured. Leaves variable, 520 x 2-5.5 cm, ovate-
oblong or oblanceolate, glabrous, shining along upper surface, pale,
glaucous or whitish beneath, acute at apex, obtuse or rounded at bage,
Catkins not observed,

Distrib. : JAGAT-SINGPUR ¢ Very rare siong the river and streams
towards the fresh-water condition.

CERATOPHYLLACEAR
CERATOPHYLLUM L.

Ceratophyllum demersum Linn. Sp. P, 992, 1753 ; van Steenis in Fl

Mal. 4: 41, £. 1, 1949 ; Hook. iz Hook. f. Fl. Brit. India 5 : 639, 1888 ;
Haines 2 : 841, 1924,



2ow BOTANICAL SURVEY OF INDIA

Slender, submerged, monoecious aquatic herbs; atems much-
branched, rootless. Leaves 1-2.5cm long, 7-10 in whorls from each
node, dichctomously 2-3 cieft into slender brittle segments. Flowers
solitary, axillary, subsessile. Fruits ellipsoid, compressed with a spines-
cent style at apex and 2-lateral spines at base,

Fl. & Fr, : September-October ; November-December.

Distrib. : PArADEEP ; Fresh-water plants, frequently found within
sandy slacks along the sea-shores.

MONOCOTYLEDONS

HYDROCHARITACEAE
HyoriLLa L. C. Rich.

Hydrilla verticillata (Linn. f.} Royle, Iilustr. Bot. Himal. t. 376, 1839 ;
Hartong in F1. Mal. 5: 385,f. 1, 1957 ; Subramanyam Agqua. Ang. 355,
f. 37, 1962 ; Hook. in Hook. f, Fl. Brit. India 5: 659, 1888 : Haines 2:
852, 1924, Serpicula verticillata Linn. f. Suppl. 416, 1781.

Slender, much-branched, submerged perennial herbs. Leaves 4-14
% 1-3 mm, whorled, sessile, linear-lanceolate, entire or serrulate, acute,
short mucronate at apex. Flowers dioecious; male spathes flatiened,
globose, containing solitary pedicellate flower ; female spathes cylindrical,
bifid, with solitary flower. Fruits linear-subulate, softly echinate.

Fl. & Fr. : October-December.
Distrib. : SaTyAaviA : Frequent in ponds and puddles under fresh

water along the shores, locally common.

AMARYLLIDACEAE
CriNuM Linn.

Key to Species

1a. Leaves 10.20 cm broad asiaticum 1
ib. Leaves 2-3 cm Droad defixum 2
1. Crinom asiaticam Linn. Sp. Pl 419, 1753 ; Back. & Bakh. Fl.
T Te 12L 1059 - unnlr in HAanl- fF ™ Beit ol 3 N 1904% .
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Haines 2 ;: 1108, 1924.

Stout berbs ; bulbs tunicated, long-necked. Leaves 1-1.5 m long,
10-20 ¢cm broad, flat-lenceclate, shortly acuminate at apex, sheathing
at base. Flowers white, fragrant, 10-30, in umbels, subtended by spatha-
ceous bracts ; peduncles 40-120 cm long. Fruits globose, spongy. each
3-5 ¢m across.
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Fl. & Fr. : July-September ; February-March.

Distrib, : BHITARKANIKA : Commonly found vnder shade of Heritiera
fomes within mangrove swamps. Locally cultivated as ornamenta] plants.

2. Crinem defixpm Ker. Gawl, in Jour. Sci, & Arts 3: 105, 1817,
Hook. in Hook. f. F1. Brit. India 6 : 281, 1892 ; Haines 2: 1108, 1924.

Herbs with subterranean ovoid, fusiform, long-naked bulbs, wWhose
apex grows out into long or short primaty, sccondary and tertiary sub-
terratean spurious stems, Leaves 60-80 x 2-3 cm, linear-lanceolate,
glabrous, thick, dark green, rounded at apex. Flowers white, 4-8, in
axillary umbels ; peduncles erect, cylindrical, 60-100 cm long ; anther
filaments shorter than perianth Jobes, bright red or white. Fruits sub-
globose, shortly beaked.

Fi. & Fr.: July-September, December.

Distrib. : BHiTAREANIKA : Common in the intertidal zones alo
creeks and channels, often found as pure formations in front of So

apetala under considerable influence of brackish water.

og t he
nneratio

Interesting field observations on this plant showed that while the
plants were found growing in soft tidal mod, they produced three conse-
quent subterranean bulbs at the same level one above the other with the
intermediate short or long ntecks. This could be well seen in the mounted
herbarium specimens. The cause for the development of this primary,
secondary and tertiary bulbs one above the other is not established ;
however, since the area is under continuous inundation, depesition of
silt and clay layers caused the soil to rise the level higher and higher,

resembling in the neck of the primary bulb producing the secondary bulb
and the neck of secondary bulb producing tertiary bulbs.

DIOSCOREACEAE
Droscorea Linn,

Key to Species
la. Leaves broadly ovate.cordate or suborbicular

28, Stems frequently with bulbils ; Jeaf and capsule

glabrous bulbifera 1
2b. Stems infrequent with bulbils ; leaf and capsule
pubescent phber 2

1b. Leaves elliptic.oblong or lanceolate oppositifolla 3

1. Dioscorea bulbifera Linn. Sp. Pl. 1033 ; Burkill in FI. Mal. 4 -
311, 1. 4, 1951 ; Haines 2: 1122, 1924, D. sativa auet. non, Linn, Hook.
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in Hook. f. FI. Brit. India 6 : 295, 1892 ; Prain and Burkill in Ann. R,
bot. Gard. Cal. 14 : 11}, Pl 49 & 59, 1936, *“'Pita A",

Twining buibiferous, shrubs ; stems terete, glabrous, with frequent
bulbils. Leaves 3-30 x 4-16 ¢m, opposite or often alternate, broadly
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acute, acuminate or cuspidate at apex, cordate with shallow sinus at
base, Male flowers numerous, fragrant, greenish-white, turning to
purple in axillary pendulous spike., Females in axillary spikes ; spikes

2-S-nate, 12-30 cm loog. Capsules quadrately oblong, winged, broader
towards the apex. Seeds 3-5 mm in diam., winged.

Fl. & Fr. : September-October ; fruits mature during December,

Distrib. . BABAKUD : Frequent along the river-banks and coastal
scrubs,

2. Dioscorea puber Blume, En. Pl. Java I: 21, 1827 ; Burkill FL
Mal. 333, Prain & Burkill 402, D. anguing Roxb- Fl, Ind. 3: 803, 1832,

excl. ref. Rumph ; Hook. in Hook. f, Fl. Brit. India 6: 293, 1892,
Haines 2 : 117, 1924.

Sofily tomentose, twining shrubs. Leaves 15-25 x 10-20 cm, broadly
ovate-cordate or cordate, glabrous above, pubescent below, acuminate
at apex, cordate at base. Male flowers greenish-white, in axillary pendu-
lous spikes ; female flowers slightly pubescent, iz axillary panicles,
Capsules subeordate, pubescent along the wings ; steds orbicular.,

Fl. & Fr, ; September-December,
Distrib. : September-December.
3. Dioscorea oppositifolia Linn. Sp. PJ 1033, 1753 ; Sant. Rec. bot.

Sucv. India 16 251 1958 + Hook. in Hook f. FIL Beit. India 6 292

1898 ; Prain & Burkill P1. 139; Haines 2 : 1118, 1924,

Glabrous twining shrubs ; stems terete, slender, greenish or greenish-
purple. Leaves opposite, 4-9 x 3-5 cm, elliptic-oblong or lanceolate,
not prominently veined, acuminate at apex, rounded at base. Male
flowers small, greenish-yellow, in axillary, pendulous spikes; spikes
often fascicled on axillary rachis ; female flowers distant, on solitary or
fascicled spikes, Capsules 3-3.5 cm acrosa, suborbicular or broadly

ovoid, glabrous, winged: seeds 8-10 mm across ; orbicular, winged
all round.

Fl. & Fr, 1 August-September ; November-December,

Distrlh. : BARARUD : Frequent in sandy scrubs, along the river-banks,
coastal thickets and rarcly back mangroves.
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SMILACEAE

SMmiLax Linn.

Smilax perfoliata Lour. Fl. Cochinch. 622, 1790 ; Koyama in Adv.
Front. Pi. Sci. 4: 39, 1963. §. prolifera Wall. ex Roxb. Fl. Ind. 3;
795, 1832 Hook. in Hook. f. Fl. Brit, India 6: 312, 1892; Haines 2:
1087, 1924,

Dioecious, prickly, climbing shrubs. Leaves 5-19 X 2-14 cm broadly
elliptic, ovate or suborbicular, coriaceous, reticulo-venose, acute, retuse
or mucronate at apex, rounded or contracted at base; petioles winged
below ; tendrils stout, as Jong as the lamina. Flowers greenish-yellow,

fragrant, arranged in axillary 2-3-nate pedunculate umbels. Berries

FL & Fr. : July-August ; November- December,

Distrib. : BAnaxub : Frequent in sandy scrubs along the river-banks

ok

and coastal thickets,
LILIACEAE

Key to Genera
1a. Root-stock tuberous ; leaves not radical
2a. Leaves well developed, terminating in tendril

2b, Leaves not well developed, cladodes, needle-tike :
tendrily absent

ib, Root-stock bulbs or corns ; Leaves radical

Grontosa 1

ASPARAGUS 2

ScIura 3
GLoRioSA Linn.
1. Gloriosa superba Finn, Sn. P 305 1781« Hanl in IFanl 8 Dol
H Fe % Fe wiey T efef y LRV LT RAUUR, . DIIE
India 6 ; 358, 1892 ; Haines 2: 1093, 1924. “Gaichera™.

Glabrous scrambling or climbing shrubs with tuberous rootstock ;
stems leafy, 20-60 cm, or often more long, sometimes forked. Leaves
6-15 X 1-3 ¢cm, spirally arranged or partly subopposite, ovate-lanceo-
iate, terminating into a cotled tendril with prominent midrib. Flowers
yellowish-red, or fame-coloured, 8-15 cm across, juxtafoliar, tolitary

on reflexed pedicels ; perianth wavy or crisped. Fruits 4-6 cm, obloxng,
ovoid ; sceds orange-red.

Fl. & Fr. . September-October ; November-December.

Distrib, . CANDBALLY, BAHARUD & FaLse PoinT : Frequent on sandy
scrubs and coastal thickets, often found common along the sandy banks
of the Mahanadi river. Frequent along the back mangroves,
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ASPARAGUS Linn.

Asparagns recemosns Willd. Sp. PL. 5 (2) : 152, 1799 ; Hook. in Hook,
f. Fl. Brit, India 6 : 316, 1892 ; Haines 2 : 1088, 1924. ““‘Satamuli”,

Much-branched, scandent shrubs ; stems terete, woody, with straight
of curved spines. Cladodes 4-8 together, alternate, 5-20 mm long,
linear, subulate, triquetrous with pointed spinous tip. Flowers 4-6 mm
across, fragrant, purplish-white, in axillary racemes with 3-4 mm long
articulated pedicels. Fruits 5-6 mm across, globose. Berries, 1-3 seeded,
red when ripe,

Fl. & Fr. ! September-October,

Distrib. - BAHAKUD, CHANDBALL : Common on sctub jungles and

momambe] lenle e
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SciLrA Linn,

Scilia bayacinthina (Roth.) Macbride, Back. & Bakh, Fl. Java 3 : 91,
1968. Ledebouria hyacinthing Roth, Nov. PL. 8p. 195, 1821,  Scilla indica
Baker in Saund. Refug. Bot. 3; 12, 1870 ; Hook. in Hook. f. FL. Brit.
India 6 : 348, 1892 : Haines 2: 096, 1924,

Herbs with subterraneous tunicated bulbs, Leaves [0-20 x 3-6 cm,
radical, oblong-lanceolate, or linear-lanceolate, ratber fleshy, often
marked with blackish-brown blotches- Flowers greenish-purple arranged
in many-flowered racemes. Capsules 1.5 cm across, membranous.

Fl. & Fr, : July-September.

Distrib, : PARADEEP, SATYAVIA : Very frequent along the sandy sea-
shores,

This plant was collected in vegetative condition ; tubers were planted

amtd dhan: He o oaad dee o T TN
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XYRIDACEAE
Xyris Linn.

Xyris indica Linn. Sp. Pl 42, 1753 ; van Royen in Fl. Mal. 4 373,
1953.; Hook. in Hook. f. F). Brit, India 6 : 264, 1892 ; Haines 2 ; 1072,
1924,

Erect annual herbs, 10-70 em tall. Leaves 5-20 x 0.5-1 c¢m linear-
ensiform, giabrous, straight or falcate above, acute or obtuse at apex,
sheathing at base. Flowers 0.6-1 cm across, bright yellow, in terminal
giobose or eliipsoid heads. Fruits 3-4 mm across, obovoid, 3-gonous
capsules,



FLORA OF THE MAHANADI DELTA 269

Fl. & Fr: June-August.

Distrib. 1 PARADEEP @ Occasionally found in moist sandy places near
the shore ; common in paddy-fields adjacent to the coast.

COMMELINACEAE

Key 1o Genera

la. Fertile stamens 3 ; staminodes 2-4

2a, Cymes 1.2, subtended by spathaceous bracts COMMELINA 1
2h. Cymes paniculate, without spathaceous bracts MURDANNIA 2
Fertile stamens 6 ; staminodes absent CranoTis 3

1. CoMMELINA Linn,

1. Commelina attennaia Koen. ex Vahl, Enum. 2 : 168, 1806 ; Hook

ok & - 3172, 1802 » Haines 2 ; 1076, 1924,

3w L'l £ 1 Ml A5
LIWWAR 1., I'l. DI.H.. l.l..l.\.l-lh- W Sy 107w , LAGRILEWwY & .

1L

Slender, much-branched, creeping herbs, rooting at nodes. Leaves
1.5-3.5 x 0.4-0.8 ¢m, ovate-lanceolate, falcate, acute at apex, sheath-
ing at base; leaf-sheath 2-3 mm broad, ciliate. Spathes sagittately
cordate with Jarge auricles. Flowers [-2 mm across, deep-blue, in 2-fid

Py I T Yo R —— [ g T_ehawad tha Momonlen A &
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mm, oblong, compressed ; seeds 1-2 brownish with white appendages.
Fl. & Fr. : Throughout the season.

Distrib. : PARADEEP, KyJanG : Frequent oa moist sandy places
along the shores and river-beds, locally common.

2., MURDANNIA Royle (nom. cons.)

Murdannia nudiflora (Linn.) Brenan in Kew Bull. 1952 ; 189, 1952 ;
Panigrahi & Kammathy in Proc. nat. Acad. Sci. India B 33 : 495, f. 7,
1963. Commelina nudiflora Linn. Sp. Pl. 41, 1753, p. p.; Hook. f. Fl.
Brit. Indja 6 : 369, 1892 ; Haines 2 : 1075, 1924.

Erect, ascending, creeping or pendent, tufted annuals. Leaves 2.5-15
% 0.4-0.8 ¢m, linear-lanceolate, acute at apex, contracted at base ; sheaths
5-11 mm long, striated, bairy along margins. Flowers purple, in terminal
corymbose cymes ; peduncles up to 4 em long. Capsoles 34 mm, obloag,
trigonous, apiculate ; seeds brownish rugose, -

Fl. & Fr.: August-Sept.

Distrib. : SATYAVIA, PARADEEP : Frequent in moist sandy waste
places along the shores ; locally common,
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3, Cranatis D. Don {nom. cons.)

Cyanotis cristata (Linn.} Schult. f. Syst. 7: 1150, [830; Hook, f.
Fl, Brit. India 6 : 385, 1892 ; Haines 2 : 1081, 1924, Commelina cristata
Linn. Sp. P1. 42, 1753.

Ascending, erect or creeping herbs, rooting at nodes ; branches
slender. terete, with patent hairs. Leaves 2-6 x 0.5-1 ¢m, lanceolate,
minutely velutino-puberulent along both surfaces, acute at apex, rounded
at base ; sheaths 4-8 mm, pubescent along margins, Flowers blue, in

terminal or axillary, curved, biseriate cincinni, enclosed by conspicuous,
foliaceous bracts. Fruits 3-4 mm long, ellipsoid, trigonous.

Distrib, : Kusanc, FALseE POINT : Frequent on moist sandy places
along the shore, river-beds, and moist fields amidst grasses. Common
locally along roadsides, and on old brick-walls,

FLAGELLARIACEAE

FLAGEILLARIA Linn,

Flagellaria indlca Linn, Sp. P1. 333, 1753 ; Hook, f. Fl Brit. India

incl, var. minor, 6 : 391, 1892 ; Haines 2 : 1073, 1924 ; Back. in FIl,
Mal. 4 ; 245, Fig. 1, 1951,

Perennial climbers, 2-8 m tall ; stems, woody, smooth, glabrous,
turning yellow when dry. Leaves bifarions, 8-25 % 2 c¢cm, ovate-
lanceolate, shining glabrous with prominent longitudinal veins, tapering
into Iong, coiled tendrils at apex, rounded or subcordate at base ; base
I-1.5 mm across, cream-coloured, fragrant, arranged in densely packed
terminal panicles, subtended by bracts ; panicles forked consistingly

ints twrrs mnin branchar Feam tha haoeas ansh
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5-7 mm across, globose, apiculate, bright red when ripe; seed one,

globose with white powdery endosperm.
Fi, & Fr.: September-January,

Distrib. : BHITARKANIKA : Common along the banks of creeks and
channels in the mangroves, frequently found inside the forests.

Another species of this genus was collected from Bhitarkanika
Reserved Forest which differs from the above taxon on the following

Fambuywin o
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Robust climbers ; stems with long internodes ; leaves 30-40 x 3-4
cm ; leaf-sheath not closed up to the very apex. Since the specimens
were in vegetative condition, it was not possible to identify ; it appears
close to Flagellaria gigantea Hook. .

Specimen examined : Bhitarkanikz, Cuttack Dt,, Orissa; Banerjee
9430 (CAL).

ARECACEAE

Ppoemix Linn.

oxb. Fl. India, ed, Carey 3 : 789, 1832 ; Reccari

LN Yy 2 -'u-“-r“l.

R
ndia 6 : 427, 1893 ; Haines 2 ; 882 1924 ‘Hatal'.

Bushy gregarious, sobliferous palms, 3-8 m tall, 20-40cm in diam.;
stems often inclined, annulated, covered with fibrous sheath and petiolar
base. Roots spongy, velaminous, producing small needle-like perforated

bfﬂ-ﬂf‘l'\ihﬂ roante Taoaavao M_T 4 v loame 1mnur|r\|ﬂﬂn|‘P ‘l.].l'i‘l‘l'l ﬂllﬂf!r‘ natinlee
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and fibrous sheath, embracing stems ; leaf-segments many, lanceolate
or ensiform, waxy-glabrous, narrowly pointed at apex into a short spine,
the lower few pairs modified into sharp spines. Flowers 5-3 mm across,
dicecious, whitish-yellow, coriaceous, in simply branched interfoliar
spadices. Spathes 20-30 c¢m long, brownish. Fruits 10-12 mm long,

ellipsoid, smooth, 1-seeded drups; seeds with longitudinal grooves
along ventral side, bony,

Distrib, : ManaNADI DELTA : Most common and more or less
confined to muddy marititne swamps along the lee-side of the coastal
sand dunes where the land in interconnected by several channels from the
adjacent rivers ; deposition from the river and sand from the sea produce
some sort of ¢levated muddy-swamps ; very often it forms pure community
along the muddy coast starting from the intertidal zones up to 10-20 kms
away. It is also found along the elevated banks of tributaries and rivers
where it appears as a first mangroves community along the course of
the river from the up-stream towards the sea ) the root-system charac-
teristically anchors with the soil firmly, and the soil level rises year after
year. Under this condition other genera of mangroves like Cerfops,
Heritiera, Excoecaria, which require to be sub-merged under water at

least for a period of oneto two hours a day, are associated in lesser
numbers.

Fl. & Fr.: February-April ; June-August.

Leaves and stems arc extensively used for temporary and permanent
hute and sun-hats, It is one of the most common natural barrier for
soil erosion and cyclones.
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Lee-side of Paradeep coast was completely covered with a pure
community of P. paludosa, spreading vast stretches ; now with the cons-
truction of recent Paradeep Port, this community is being destroyed
gradually by the local inhabitants.

PANDANACEAE

Panpanus Linn. f,

Pandaons tectorius Soland ex Park, in J. Voy. H. M, 5. Endeavour,
46, 1773 ; Haines 2 : 877, 1924 : P. fascicularis Lamk, Encyc. Methd. 1:
372, 1783 ; Hook. f, Fl. Brit. India 6 : 485, 1893,

Trees 3-6 m tali, Jaxly branched, erect or inclined, with many prop-
roots, often with aerial roots from branches. Leaves 1-2.5m long,
ensiform, coriaceous, pointed, spinous margined, gradually tapering into
a long triquetrous acumen. Male spadix yellowish, fragrant, with many
cylindric spikes emclosed by caudate-acuminate spathes. Femaie spadix
splitary, 5-8 cm in diam. Fruits 10-20 ¢m long, oblong ; syncarpium,
yellow, red when ripe ; carpels 3-7 ¢m long, frigract, angular, convex
depressed at apeX ; mesocarp of pyrenes fibrous.

Fl. & Fr. : April-May ; July-September,

Distrib.: PARADEEP, SATYAVIA : Wild along the sea-shore, often
found aloug the interior sand-bars in-between the creeks and channels.

¥ arally pultivatad
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TYPHACEAE
TypuA Linn.

Typha angustata Bory & Chaub. Exp. Sc. Mores 1: 338, 1832;
Sobramanyam 74 ; Hook. f. Fl. Brit, India 6: 489, 1892 ; Haines 2 :
376, 1924.

Perennjal palvstrial herbs with thick flesby creeping rhizomes,
Leaves distichous, 1,5-3.5 m long, spongy, semi-cylindrical above the
sheath, stiffer along margins, obtuse at apex. Flowers minute, brownish,
in compact, superimposed, cylindric, uniscxual spikes; upper portion
of spike with male flowers up to 26 cm long; lower part with female
flowers, longer than male. Fruits minute, fosiform, subtruncate at base.

Fl. & Fr. : May-July ; August-September,

Distrib, : TALCHUA : Specially in fresh-water swamps, frequently
found in slightly brackish water at low-laying areas and in paddy fields.
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Note : Mooney (1950) in Sappl. Bot. Bihar & Orissa, collected only
from Bolasgir which is the only record from Orissa so far known, but he
also remarked that it may be found in the Makanadi delta.

ARACEAE
CryPTOCORYNE Fisch. ex Wydl

Cryptocoryne cillata (Roxb.) Schott, Melet, 1: 16, 1832 : Back, &
Bakh. Fl. Java 3: 126, 1968 ; Hook. f. FlL. Brit, India 6 : 492, 1893.
Ambrosinia cillata Roxb. Cor. P1. 3: 90,t. 294 ; Jacobsen, Bot. Notises
130 : 72, 1977.

Erect, Marshy herbs 40-50 cm tall with short subterrancean stolona.
Rhizomes 40-50 mm long, erect or slightly curved. Leaves dimorpbic.
2-3, cach 30-50 cm long, including the petioles ; normal leaves lanceclate,
inequilateral, acute at apex, acute or shortly lobed at base; petioles
subterete, 20-30 c¢m long ; lamina §5-25 x 4-6 ci.  Flowers yellowish-
green, in 9-13 mm long spadix; spathe fleshy, tubular part, slightly
oblique ; male part of the spadix 4-6 mm long ; female part 5-8 mm
long.

Fl. & Fr. : Very rarcly found during Juiy-August.

Distrib. : BuApgHanasal ; Common in intertidal regions of creeks
and channels under brakish water ; usually is association with species of
Excocearia, Rhizophora and Ceriops ; occasiopally found under seasonal
fresh-water conditions.

ALISMATACEAR
LivnorgyTon Migq.

Limnophyton obtusifolium (Linn.) Miq. Fl. Ind. Bat. 3: 242, 1855;
Subrm. 86 ; Hook. f. Fl. Brit. India, 6 ; 560, 1893 ; Haines 2 : 844, 1924,

Erect, laticiferons, succulent, aquatic herbs. Leaves emersed, B-10
x 12-15 cm. pellucid-purnctate obtuse or rounded at spex, sagittatr. at

PR Sy | l-.h‘-. onr-- N AN e ‘n- by JE

2-10 mm across, white, many-ﬂowered whorls, arranged on long-branchcd
pagicies ; upper whorls mostly males and the lower hermaphrodite ;
scapes angular, 20-40 ¢m long. Ripe carpels 15-many, reticulate, ribbed,
crowded on a small receptacie with swollen achenes serving as floating
apparatus.

Fi. & Fr. : August-September ; November-December.

Distrib. : BABAKUD, SATYAVIA ; Frequeat in low ditches inside the
scrubs and lee-side of the sea-shore, under fresh-water condition, Locally
very commoen in pools.
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APONOGETONACEAER

APONOGETON Linn. f.

e L
nr'r o l.ljl"llrl“

13, Leaves floating ; Flowers densely arrangad ; tepals longer

than follicles natans 1
1b. Leaves submerged flowers laxly arranged ; tepals shorter
than follicks ave erirpum 2

1. Aponggeton natans (Linn ) Engl & Krause in Engl. Pflanzenr.
24 ; 22, 1906 ; Subramanyam in Aqu. Aogs. 92, 1962. Saururus naians
Linn. Mant, 2: 227, 1767. Aponogeton monostachyon Linn. f. Suppl.

214, 1781 ; Hook. f. FL Brit. India 6 : 564, 1893 ; Haines 2 : 846, 1924.

Aquatic herbs with stoloniferous rootstock and many fibrous roots.
Leaves floating, 6-12 x 1-2 cm, linear-oblong or linear-lanceolate, entire,
acute or obtusc at apex, cuncate at base ; petioles slender, 2045 ¢m
long, depending on water depth. Flowers white, pale-blae or pinkish,
densely set in solitary spikes; cnclosed in a sheath while yocung.
Foliicles 3, subglobose, 3-8-secded.

Fi & Fr. - September-December.

Distrib. : BABAKUD : Frequent in low-lying ditches inside scrubs
and coastal thickets ; locally common under fresh-water condition.

2. Apocnogeion crispamt Thunb. Nov. Gen. 1: 73, 1781 : Subrama.
nyam 92 ; Hook. f. Fl. Brit, India 6 : 564, 1893 ; Haines 2 : 847. 1924.

Aquatic herbs with round tubers. Leaves 1020 x 1.5-2 cm, sub-
merged, acute or obinse at apex, narrowed into petioles ; petioles §-15
cm long. Flowers white, arranged in lax spikes ; spikes ¢-8 cm long.
Follicles 3, oblong, beaked with 2-3 seeds.

FI. & Fr. : Angust-September ;: November-December,

Distrib : Jacatungeur : Fregoent in shallow river-beds and ditches

under fresh~water condition.

ERICAULACEAE
ErIOCAULON Linn.
Eriocavlon sleboldiannm Sieb. & Zucc. ex Steud. Stn, PL Cyp. 2:
I“FZ 1355. nnhinn:'i in Engier, Pfreich. 1311, .1‘. i5A-G, 1503 ; Fyson
61 577, 1886 ; Haines 2 ; 1068, 1924,
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Stemless, tufted herbs. Leaves 7-30 x 1-2 mm, narrowly lioear,
subulate with acuminate tip. Peduncles 1.10 cm long, slender ; sheaths
shorter than leaves, glabrous, Heads 2-4 mm across, globose, white ;
involucral bracts scarious; floral bracts lipear-oblong, shining with
purple bands ; receptacles columnar ; flowers shortly stipitate.

Fi. & Fr.: October-December.

Distrib. : PARADEEP, SATYAVIA : Frequent in most sandy places along
the lec-side of the sca-shore sand dunes. Locally common in paddy felds.

HALORAGACEAE
MryriopayLLUM Linn.

Myriophyllom indicnm Willd. Sp. PL 4: 407, 1805 ; Subramanyam

Aquat. Ang. 17, 1962 ; Meijden in Blumea. 17 : 308, 1969. Clarke in
Hook. f. Fl, Brit, India 2: 433, 1887 ; Haines 1 : 345, 1921.

Slender submerged herbs ; branches floriferous, floating when water-
Ievel recedes. Leaves beterophyllus, whorled, 4-5 cm long, peetinate-
pinnatifid with denticulate distal margins, Flowers mioute, pinkish-
white, scssile, solitary, azillary. Fruits mauriculate witk 4-dorsally kecled
mericarps.

Fl, & Fr. ; September-October ; November-December,

Distrib. ;: PARADEEP, KUIANG : Frequent in sandy slacks and ponds
pear the coast ; locally common in fresh-water ponds.

CYPERACEAER
Key to Gemerg
1a. Glumes distichous ; inflorescence capitate o Cyrenus |
ib, Glumes usorlly spirally imbricate ; inflorescence
umbelinte or corymbose.
2a. Hypogynous bristle absent.
34, Style.basa not deciduous e FiusxnrTynns 2
3b. Style-base deciduous BULBOSTYLIS 3
b, Hypogynous bristle present Erxocpanis 4
4a, Glumes awned on the back Fumkana S
4b, Glumes not awned on the back - Scoamus 6

I. Cyeenus Lian.

Key to Species
1s, Rhachills deciducus as & whols.
2a. Rhizome 135-20 ctn iong ; keel sotulose ; mua elongated ... brevifolinz 1
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1b. Rhachjlla persistent,

in_ Mut ovaivyrerssidnd vadially tm tha whashills
bl MR R TSR WL ."-_l-, et by g T MK Py

ds. Glumes cuapidate ; apex retuse wer pumilus 3
4b, Glumes pot cuspidate ; apex not refuse,
Sa. Nut ellipanid with apiculste apex - giobosur 4
5b. Nut narrowly cblong with obtuse apex e  polysiachyos 3

Jb. Nut compressed at right angles to the rhachilla ... alopecuroides 6
6a. Stems robust, 3-angled ; glumes ovate, boat-
shaped, mucronate ; nut with corky angles platystylls 7
6b, Steins tufted, wesk ; glumes cbovate, rounded ;
out not with corky angles difformis 8
7a, Inflorescence a single bead.
B2, Rootiets glabrovs ; stem rigid, terete
gluites ovato.rounded ; nut irigonous,
black - arengrivs 9

8b. Rootlets denscly woolly ; stems robust,
trigonous ; glumes ovate-aiute Or cuspi-

date ; nut trigonons brown vos pachyrrhizus 10
7b. Inflorescene umbellate, Dot & single head haspan 1]
9a. Rbachilla of spikelets not winged ;
infloresence umbellate.

Hia Gliymes soenddets or aristats +

- e

umbels simple with sessile head ... compressyy 12

10b, Glumes obtuse ; umbels decom-
pound with many mys e fria 13
11a. Rhizome creeping ; stems
robust ; umbe]s simple,
compound or congested,
lopger one corymboae ; glumes
oblong, rounded, oot kecled e Mmalacrensis 14
11b, Rhizome not creeping ; stema
solitary or 2.3 ; umbels com-
pound, large ; glumes elliptic.
distant, obtuse, slightly keeled ... distany 15

Sh. Rhachills of spikelets djstinctly
2-winged ; inflorescence corymboge s Corymbazus 16

12w. Base of stem thickeped

by chestput-brown

sheaths ; inflorescene of

a siogle head o dubiuy 17
12b, Base of stern not as

above, sjoloniferous ;

inflorescence umbellate

with many rays s roiunduy 13
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CyperuUs Linn.

Cyperus corymbosas Rotth. Descr. & Ic. 42,t. 7, £. 4, 1773 ; Kern
in Reinwardtia 6 : 55, 1961 ; Clarke in Hook. f. Fl. Brit. India 6: 612,
1888 ; Haines 2 : 900, 1924.

Distrib. : FaLse PoINT : Frequent in marshy places and river-banks
alonp water courses.

Cyperus platystylis R. Br. Prodr. Fl. Nov. Holl. 214, 1819;
Kukenth, in Eng. Pfreich. 185, PL 21, 1936; Kern 2: 112, Fig. §,

1952 ; Clarke in Hook. f. Fl. Brit. India 6 : 598, 1883 ; Haines 2: 893,
1924.

Distrib. :  SaTyavia : Frequent in zsandy pliaces near back mangroves
and lee-side of the sea-shorc sand-dunes.

Cyperus  kyllingia Endl. Cat. Hort. Ac. Vindob, 1
Kern 2: 67, 1952, Kollinga monmocephala Rotth, Descr. & Ic. 13 1 t.

X
4, f. 4, 1773 ; Clarke in Hook. f. Fl. Brit. India 6 : 588, 1888 ; Haines
2 : 907, 1924,

Distrib.: Kulang, TALchua : Common along road-sides, river-
banks, and waste sandy places.

Cyperns polystachyes Rotib, Progr. 21,1772 ; Kern 2: 61. Pycreus
polystachyos (Rotth.) Beauv. Pl. Oware & Benin 2: 48, t. 86, 1807 ;
Clarke in Hook. f, Fl, Brit. India 6;: 592, 1888 ; Mooney 145, 1950,
P. odorarus (Linn,) Beauv, Haines 2 905, 1924,

Distrib. : HooxrrorLa, Faise POINT : Frequent in molst sandy places
and muddy fringes near the coast.

Cyperuvs laevigatus Linn, Mant. 2 ; 179, 1767. Kuekenth. 101 : 321,
f. 5, 1936; Korlahalli in Bull, bot. Surv. Indin 9(1-4): 238, 1967.
Junceilus laevigatus (Linn.) Clarke in Hook. f. Fl. Brit. India 6: 593,
1888,

Distrtb, : DuaMARA RIVER Moutd : Common in newly formed
sandy beds along the estuaries and along the margins of estuarine islands.
Pioncer sand-binder in this areas.

Haines (1924} and Mooney (1950) have not reported this plant from
Orissa ; hence it is a new record for Orissa.

Cyperus malaccensis Lamk. llustr. 1: 146, 1791 ; Kuckenth. 86,
19353 Kern 6 : 55, 1961 ; Clarke in Hook. f. Fl. Brit. India 6: 608,
1888 ; Haines 2: §99, 1924,
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Distrib. : Jampu, FAaLse Point : Common along the muddy banks
of channels and creeks in the mangroves.

Cyperus dubjus Rotth, Descr. & Ic. 20, t. 4,f, 5, 1773 ; Kern 6
65, Mariscus dregeanuys Kuunth, Encl. 2: 120, 1837 ; Clarke in Hook.
f. Fl. Brit. India 6 620, 1888 ;: Hainex 2 : 908, 1924.

Distrib. : Farsg PoINT : Frequent in elevated muddy banks near the
estuaries. Locally common in open grassiands.

Cyperns compressus Linn. Sp. PL. 1: 46, 1753 ; Clarke in Hook. [.
Fl Brit. India 6 : 605, 1388 ; Haines 2: 896, 1924,

Distrib. : PARADEEP : Frequent in sandy sea-shore, sandy river-
banks, and road-sides necar the sca-level.

res jria Lion, Sp, Pl. 45, 1753 ; Kern 6 ¢ 35 ; Clarke in Hook,
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Distrib, ;: Farse POINT, BBITARKANIEA : Common io the paddy-
fields, and water-logged areas near the sea.

Cyperus romudus Linn. Sp. Pl. 45, 1753 ; Kuekenth, 107, f. 13, 1935 ;
Kern 6: 53 ; Clarke in Hook. f. Fl. Brit. India 6 : 614, 1888 ; Haines
2: 903, 1924,

Distrib. : Patsaata River Moutn : Common from sea-shores to
inland marshy places and newly formed islands near the estuaries.

Haines (1924} coilected this plant only from Bibar.

Cyperas brevifoline (Rottb.) Hassk., Cat. Hort. Bog. 24, 1844 ; Kern
6: 66, Kyllinga brevifolia Rottb. Descr. & Ic. 13, t. 4, £. 3, 1773;
Clarke in Hook. . Fl. Brit. India 6 : 588, 1888 ; Haines 2: 907, 1924,

Distrib. : CHANDBALLL Fatse PoINT : Common pear the streams and
rioist places near the sea.

Cyperus distans Linn, f. Suppl. 103, 1781; Kern 53; Clarke in
Hook. f. Fl. Brit. India 6 : 607, 1888 ; Haines 2: 898, 1924.

Distrib. : BABAKUD, PARADEEP : Frequent in moist places and river-
baoks, often locally common ip water-logged sress.

l:?r_n.fg Iutn-n Linn, Rn Pl, 45, !?53 Kernfi: X m rka in

Hook. . F). Brit. lndlaﬁ 600 1888 ; Haines 2: 894, !924.

Distrth. : Kurano : Frequent along marging of ditches and low-water
pools, often found in moist sandy places near the sea-shores.

Haines (1924) collected it from Biher.
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Cyperos difformis Linu, Cent. Pl. 2:6, 1756 ; Kuekenth. 237, f.
27, F-H, 1936; Kerp 6: 58 ; Clarke in Hook. f. Fl Brit. India 6 1 599,
1888 ; Haines 2: 893, 1924,

Distrib. : Kusang, FAuse POINT ; Frequent in marshy places and
around the paddy-fields.

Cyperua exaltatns Retz. Obs. 5: 11, 1789 ; Kuckenth. 64, ., 9A-F,

109% « . s Placke o Mool £ E1 Brit, TomoAdie & KI'? TRARN -
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Haines 2 ; 902, 1924.

Distrib : Jameu, DANGMAL : Frequent in marshy places, and river-
line ditches and water-logged areas along the low-lying muddy swamps.

Haipes (1924) collected it from Bihar. Sometimes it may be mistaken
with C. alopecuroides from which it differs having 3-styles.

Cyperus pumilus Linn. Cent. P1. 2 : 6, 1756 ; Kern 6 : 62 : Kuckenth.
375. Pycrews pumilus (Linn.) Domin in Bibl. Bot., 85: 417, IS16;
Haines 2 : 905, 1924, P. nitens (Retz.) Nees in Nova Acta Nat, Cur.
19, Suppl, 1: 53, 1843 ; Clarke in Hook. {. Fl, Brit. India 6 : 59], 1888,

Distrib. : SATYAviA, Faisg Point ; Common along the river-
banks and moist sandy places.

Cyperus globosus Al. Fl. Pedem. Auct. 49, 1789 ; Kern 6 : 61.
Pycreus giobosus (All} Reichenb. Fl. Gern. Exc. 2 : 140, 1830 ; Haines

2 : 905, 1924. P, capillaris (Roxh.) Nees, Linnacae 9: 283, 1834 ;
Clarke in Hook. {. Fl. Brit. India 6 : 591, 1888.

Distrib, ¢ BARARKUD : Frequent in moist sandy river-banks, margins
of ponds and pools, often along the lee-sides of sea-shores.

Cyperus alopecuroides Rotthb, Descr. et Ic. 38, PL 8,{. 2, 1773 ; Kemn

2: 101, 1952. Juncellus olopecuroides (Rottb.) Clarke in Hook. f. FlL
Brit. Indis 6: 595, 1888.

Distrib. ; KWanNGg ; Frequent in swampy =arcas, mlong the mergins
of lakes and Jhils.

Hainets (1924) and Mooncy (1950} have not reported before from
Orissa and Bibhar ; hence it is 2 new record for Orissa.

Cyperus pachyrribfzus (Nees) Kukenth. Planzerich, Hit. 101 ; 275,
1956. C. parkyrrhizu: Nees ex Boeck Ic. 545; Clarke in Hook. f, Fl.

Fsrit. India 6 ; 603, 1888,

Creeping, rhizomatous, perennial herbs ; roots densely woolly,
sovered with chestaut-coloured scales; stems trigonous with single head
inflorescences. consisting of many congested spikelets, Nuts trigonovs,
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Distrib. : HooxkitorLa : Frequent along the sandy ses-shore, accu-
mulaticg sand-grains by its woolly rootlets.

Haines (1924) and Mooney (1950) have not reported this taxon
from Qrissa ; hence it is a new record for Orissa.

Cyperus arenerins Retz. Qbs. Bot. 4:9, {786 Clarke in Hook.f.
Fl, Brit. India 6 : 602, 1888 ; Triman Handb, Ceyl, 5: 2], 1974 (Rep.
ed. } ; Haines 2 : 897, 1924.

Wiry, much-branched, creeping sedges runping deep down the sand.

Distrib. : Parapgep : Common along the sandy beaches, as & pioneer

sand-binder. It forms the first vegetation zone after jntertidal region
aloog the Orissa coast,

Screpys Linn,

Scirpus articolatus Lino. Sp. PL 47, 1753 ; Kern 6: 34 : Subra-
manyam in Aqua. Apgs. 107, f. 59, 1962 ; Clarke in Hook. f. Fl. Brit.
India 6 : 656, 1888 ; Haines 2 : 926, 1924.

Distrib ; Farsg POINT : Common in marshy places in and around
paddy-fields.

BurnoatyLls Kunth

Bulbostylls barbata (Rotth.) Clarke in Hook. f. FI. Brit. India 6:

651, 1388 ; Haines 2: 923, 1924, Scirpus bardata Rotth. Prodr. 27,
1772.

Distrib. : PARADEEP, SATYAVIA : Common in sand-dunes, river-banks,
sandy open places and often road-sides.

FimprisTYLIS Vahl

Filmbristylis aestivalls (Retz.) Vahi, Eou. 2: 288, 1806 ; Kem 6:
48 ; Clarke in Hook. f. Fl. Brit. India 6: 637, 1888 ; Haines 2 : 920,
1924. Scirpus aestivalis Retz. Obs. 4: 12, 1786,

Distrib. : Parapegp, KujaNG : Common along the sea-shores and
moist river-banks, Often along the road-sides and viliages,

Fimbristylis sqasxross Vahl, Eou. 2 ; 288, 1806 ; Kern 6 : 48 ; Clarke
in Hook. f. FL, Brit. India 6 : 635, 1888 ; Haines 2: 920, 1924,

Distrib : Kujang, Parapeer ! Common ajong the river-banks,
moist sandy places near the sea-shores, locally common in sandy piaces.

Sometimes it is mistaken in the field with F. agestivalis. However,
it is distinguished by pendent bairs along the stylar-base and long
recurved awns around the glumes.
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Fimbristylis complanta (Retz) Link, Hort. Berol. 1: 292, 1827 ; Kern

: 38 ; Clarke in Hook. £, Fl. Brit. India 6 ; 646, 1888 ; Haines 2: 916,
A Colrnan snmmlontue Rate NVhe &+ 14 1780
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Distrib. ¢ BHITAREANIRA : Frequent in moist sandy places near the

sea-shores, and river-banks. Locally commeon along the edges of tanks
and pools.

Fimbristylis monostachyos {Linn.} Hassk. Pl. Yav. Rar. 61, 1848
Clarke in Hook. f. FL. Brit. India 6 : 649, 1888 ; Haines 2 : 917, 1924,

Distrib, : FaLse POINT, BHiTARKANIRA : Frequent in sandy sea-shores,
river-baaks and open scrubs.

Haines (1924} collected it from Bibhar only.

Fimbristylis cymosa R. Br. Prodr. 288, 1810; Kerm 6: 39; F.
spathacea Roth, Nov. Pl. Sp. 24, 1812 ; Clarke in Hook. f. Fl. Brit.
India 6 ; 640, 1888 ; Hainea 2: 922, 1924.

Distrib, : MAHANADL DELTA : Very common along sandy sea-shores,

river-banks and sand-bars 1o between the crecks,

Fimbristylis dichotoma (Lign.) Vahl, Bnu. 2: 287, 1806 ; Kern 6:
46, Scirpus dichotomus Lion. 8p. Pl. 1. 50, 1753, S, diphylla Retz.
Obs. §: 15, 1789, Fimbristylis diphylla (Retz.) Vahl, Epu. 2: 289 ;
Clarke in Hook, f. Fl. Brit. India 6 ; 636, 1888 ; Haines 2 : 920, 1924,

Distrib. . PARADEEP, SATYAVIA : Commonin sandy sea-shores and
inward dry places.

Haipes collected it from Bihar and has remarked that ‘probably it

occurs from QOrissa’,

Fimbristylis ferruginea {Linn.} Vahl, Enu. Pl 2: 291, 1806 ; Kern
6 : 45 : Clarke in Hook. f. F1, Brit. India 6 : 638, 1888 ; Haines 2: 921,
1924,

Distrib : FaLse PoINT, BRITARKANIKA : Common in tidal swamps
and mangroves, in association with Phoenix peludosa and Hibiscus
tiliaeeus.

Haines has not collected this plant from Orissa, although he des-
cribed it with the remarks that ‘it probably occur in Orissa’,
ELeocHARIS R, Br.

Eleocharis capltata R. Br. Prodr. 1: 225, 1810; Clarke in Hook,
£ Fl. Brit. Tndia 6: 627, 1888 ; Haines 2: 913, 1924,
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Disirth. : FaLse PoINT : Frequent in marshy places, paddy-fields and
around ditches.

Fuirena Rottb.

Foirena ciliaris (Linn.) Roxb, Fl, Ind. 1: 184, 1820; Kern 6: 3].
Seirpus ciliaris Linn, Man. 2: 182, 1771. Fuireng glomeratq Lamk,
Tab. Encl, Meth. Bot. 1: 150, 1791 ; Clarke in Hook. f. Fl. Brit. lndia
6 : 666, 1888 ; Haines 2 1 928, 1924,

Distrib. : FaLSE PoINY ; Frequent in marshy places and paddy-fields.

POACEAE

Key to Genera

1a. Spikelets 2-flowered.
2a, Glumes firm and rigid ; Lemmas hyaline , usually awned.
3a, Spikelets similar, unarmed ; panicle silvery-plumose ... SACCHARUM 1
Y
oL

Cemllralats Alonimeilose seosted @ sbsnicle o
s WHIRVIERD WiBajIEUGE, R  Rallivie L

4a, Spikes reduced to l.node ; spikelets enclosed

in & boat-shaped spathe APLUDA 2
4b, Spikes many-noded ; spikelets noi enciosed
in a boai-shaped spathe,
5a. Spikes with joints ; pedicel fused
completely, compressed HEMARTHRIA 3
5b, Spikes not jointed ; pedicel not fused,
not compressed RoOTTBOELLIA 4
6a. Lower glume tuberculate VETIVERIA 3
6b, Lower glume not tuberculate ... CHRYZ0POGON 6

2b. Glumes membranous ; Lemmas papery, awnless.

7a. Inflorescence in panicles, heads or racemes ; spikelets not
in groups,

8a. Spikelets dioecious ; Leaves rigid, spiny SeinIFeEx 7

Oa. Lower glume turned towards the rachis,

10a. Lemmas 2, equal lower lemma with
5-7-nerved DIGITARIA 9

10b, Lemmas 2, unequal ; lower lemma not
distinctly nerved . BRACHIAMLA 10

gb, Lower glume turned awsy from the rachis ... OrLiaMENLS 11
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7b. Inflorescence not as above.
1b, Spikelets 1.many.flowered,
11a. Lemmas hairy all over the back ; rachilla

glabrous ARuUNDO 12
11b, Lemmas glabrous ; rachilla hairy «.  PHRAGMITES 13
i2& Lemmas 3-perved ; glumes papory,
" awned ... SporoBorLus 14
12b, Lemmas smooth ; cartilaginous,
oot awned .o MYRIOSTACHYA 15

13a, Inflorescence panicled ; rachis not flexuous.
14a, Lower florets represented by 2-bristles ;

glumen scale-like PROTERASIA 16

14b. Lower florets suppressed ; glumes
abaent LEenaia 17
13b. Inflorescence spicate ; rechis flexuous w  BRAGROATIS 18

15a, Upper glumes 3-5-nerved.
i5b, Upper giumes smooth, not nerved Zoysia 19

1. SaccHaruM Linno.

Saccharum spontaneum Lion. Mant. 183, 1771 ; Bor, 214 ; Hook. in
Hook. f. FL. Brit. India 7: 118, 1896 ; Haines 2: 1011, 1924,

Distrib. : FAarLsg PoINT © Frequent in sand-bara in-between the creeks

and chennels in mangroves. Locally gregarious around tanks and
ditches.

2. APLUDA Linn.

Apluda mntlca Linn, Sp. PL 82, 1733 ; Bor, Grass. Burm. Ceyl, Ind.
Pak, 93, 1960 ;: Majumdar in Bull. bot. Soc. Beng. 10 : 102, 1956,
A. varia Hack, ssp. mutica (Linn.) Hack, in DC. Monogr. Androp. 196,
1889 ; Hook. f. Fl. Brit. India 7 : 150, 1896 ; Haines 2 : 1056, 1924.

Distrib, : BaHAXUD, HaRISHPUR : Frequent in sandy scrubs and
coastal bushes, locally common in dry places.

3. Hemarreria R, Br,
Hemarthria compressa (L. f.) R. Br. Prodr. 207, 1810; Bor 161 :
Haines 2: 1016, 1924. Rottboellia compressa Linn. f. Suppl. 114, 178] ;
Hook. f. Fl. Brit. India 7 : 153, 1896.

Distrib. : MAHANADI DELTA ! Common in muddy areas along the
river-sides and muddy sea-shores, under brakish water influences;
creeper, rooting from nodes, mostly in saline areas,
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4. RorrtrOoPLLia Linm. f.

Rottboelis exaltata Linn. f. Supp!, 114, 1781 ; Bor 206, Fig. 13;
Hook. f. Fl. Brit. India 7 : 156, 1896 ; Haines 2 : 1059, 1924,

Distrib. : BaHARUD, HARISHPUR: Frequent in sandy river-banks
and coastal thickets,

5. VErTiveria Bory.

Vetiveria zizanjoides (Linn.) Nash ex Small, Fl. South-East U. 8. 87,
1903 ; Bor, 258 : Haines 2: 1032, 1924. Andropogon squarrosus auct.
non Lina. f, 1781 ; Hook. f. Fl. Brit. India 7 : 186, 1896,

Distrib. : KUuIANG, BHITARKANIRA : Frequent in sandy river-beds,
dry sandy places inside the mangroves, lee-side of the sca-shores, Locally
cultivated for the aromatic roots and vetiver oiis.

6. CurysoroGoN Trin. (nom. cons.)
Chirysopogon aciculatos (Reiz.} Trin. Fund. Agrost. 188, 1820 ; Bor

115 ; Andropogon ageiculatus Retz, Obs, 5 22, 1789 ; Hook. f. Fl. Brit.
Indiz 7 : 188, 1896 ; Haines 2: 1035, 1924.

Distrib. . KUJANG ! Frequent in fallow fields and lawns near the
rivers.

7. SeINiFEX Linn,

Spinifex littorews (Burm, {.) Merr. in Philip. J. Sci. Bot. 7: 229, 1912;
Bor, 366 5. .squarrasus Linn, Mant. 2: 300, l']'?l Hoak f. Fl, Brit.
' aines N . 5p i nt,

1: 34, 1761 S. hrforeus Burm f. Fl. Ind. 29, 1768

Fl. & Fr. ; March-September.

..... a Mimiremmm & omar. wrra A Ve s b tdume s ey = o nlowe tha
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sea-shore sand-dunes, sapd-bars and sometimes imwards raised sandy
areas ; often found in sand-bars between the creeks within mapgroves.

This spiny, polygamo-dioecions, buShy grasses are very chective sand~
binder which controls the movement of sand-grains by its thick, spiny

leaves. The broken spike-heads of the female plants are blown about

along the sandy beaches like ac animal and thus the sceds spread from

one places to other.

B. PaNICUM Linp.

anicum repens Linn. Sp, Pl ; .
rit. India 7: 49, 1896 ; Haines 2 ; 994 1924
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Distrib. : KurANg, PARADEEP : Frequent in moist sandy places near
sea~-shores, paddy-fields and waste places.

9. Digrraria Heist. ex Fabric,

Digitaria loagifiora (Retz.) Pers. Syn. Pl 1: 85, 1805; Bor 302:
Haines 2 : 1008, 1924. Paspalum longiflorum Retz. Obs, 4: 15, 1786 ;
Hook. f. Fl, Brit. India 7 : 17, 1896.

Distrib. : PARADEEP, SATYAVIA ;| Frequent along the river-banks, and
sandy sea-shores,

10, BRACHIARIA-Linn.

Brachiaria reptans (Linn,) Gard. & C. B. Hubbard in Hook. Ic, Pi,
Sub. t. 3363, 1938 ; Bor, 285 ; Panicum reptans Linn. Syst, Nat. ed. 10,

E?G'. 1?59, Urochiloa Ffﬁf&?ﬂs‘ {L';ﬁﬁ-} Siapl i0
601, 1920 : Haines 2 : 1003, 1924. Panicum prostratum Lamk. Tab.
Encl. 1: 171, 1791 ; Hook, f. Fl. Brit. India 7 : 33, 1896.

CQtanmf 1m Denin EI L gip— . M
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Distrib. : DaNGMAL, Kutanc : Commeon weeds of cultivated fields,
fallow lands and gardens.

11. OerLismMenUs P, Beauy,

!. Oplismenns burmamnii (Retz.) P. Beauv. Ess, Agrost, 54, 1812;
Bor 317 ; Hook. in Hook. f. FI. Brit. India 7: 68, 1895 ; Haines 2 :
999, 1924. Panicum burmannii Retz. Obs. 3: 10, 1783,

Distrib. 1 Kusano, CHANDBALLL: Frequent in damp places, river-
banks, edges of shubberies and road-sides.

2. Oplismenus compositus (Linn.) P. Beauv. Ess. Agrost. 54, 1812 ;
Bor 317 ; Hook. f. Fl. Brit, India 7: 66, 1896 ; Haines 2 : 999, 1924.
Panicum compositus Linn. Sp. P1, §7, 1753,

Distrib. : KutaNg, PARaDEEP : Frequent along the road-sides apd
sandy waste places,

12, AruNDO Linn.

Arundoe donax Linn. Sp. Pl 81, 1753 ; Bor, 413, f. 44: Hook, in
Hook. f. FL. Brit. India 7 : 302, 1896 ; Haines 2: 953, 1924,

Distrib. : FALSE PoINT : Rarely found in swampy places near the
villages.
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13. PuraomiTes Trin.

Phragmites karka (Retz.) Trin. ex Steud. Nom, Bot. ed. 2, 2 324,
1841 ; Bor, 416 ;: Hook. in Hook. f. Fl, Brit, India 7; 304, 1896 ; Haines
2 952, 1924,

Fl. & Fr. : September-March.

Distrib. ; FarsE PoINT, BaHAKUD, BHITARKANIXA : Frequent along
the intertidal regions of crecks and channels in the mangroves under less
brakish water condition, locally common zlong fresh-water river-banks
and ditches, often cultivated in gardens as ornamental plants,
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1. Sporobolas warginatus Hochst. ¢éx A, Rich. Tent. Fl. Abyss. 2°
397, 1851 ; Bor, 632. S. arabicus Boiss. Diagn. Ser. 1 (13); 47, 1853;
Hook. in Hook. f. Fl, Brit. India 7 : 252, 1896.

Distrib, : HookITOLA : Frequent in dry sandy areas and sand-dunes
along the sea-shores and coastal scrubs.

Haincs and Mooney have not reported this plant from Orissa ; hence
it is a new record for Orissa.

2. Sporobolus diander (Retz} P. Beauv., Ess. Agrost. 26, 1812;
Clayton tn Kew Bull, 19 ; 293, 1965 ; Bor, 629 ; Hook. in Hook. f. Fl.
Brit. India 7 : 247, 1896 ; Haines 2 : 973, 1924, Agrostls diander Retz.
Obs. 5: 19, 1789.

Distrib. : FaLse PoinT ¢ Common in fallow fields, road-sides and
around marshy lands.

15. MyRriosTacaya Hook. f.

Myriostachys wightiana (Nees ex Steud.) Hook. f. in Hook. f. FL
Brit. India 7: 327, 1897 ; Rao & Ban. in J. Bomb, nat. Hist, So¢.

66 (3) : 1970. Leptochloa wightiana Nees ex Steud. Synop. Glurum,
firam T+ N0 1R&A
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Distrib, : SaARL'KUD, BRITARKANIKA 1 Commeon g8 8 pioneer, along the
sandy elevated intertidal regions of creeks and channelsin the mangroves
usually in association with Heritfera fomes, and Xylocarpus sp.
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Haines (1924) and Mooney (1950) have not reported this plant from
Orissa ; hence it is a new record for Orissa.

16. PorTeERESIA Tateoka

Porteresla coarctata (Roxb.) Tateoka in Bull. Nat. Sci. Mus. Tokyo
8: 406, 1965; chry in Bull, bot. Surv. India 11: 214, 1969, Oryza

coarctata Roxb, Fl. Ind. 2: 206, 1832 ; Hook, in Hook. f. FI. Brit.
Indi;;l_ ?; Q3. 18045, ‘ff!p_rnnﬁu”um foaretaotum fp ﬁ?h "I F'I"I'E' 'M'ni‘“! 3. 8’
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1851 mon Gaud (i819). Indoryza coarctata (Roxb.) FlL. Ind.2: 206;
Henry & Roy Bull. bot. Surv. India 10: 274, 1968.

Fl. & Fr. . May-August.

Distrip. : FaLse PoiNT : Common specially on newly deposited silts
along the intertidal regions of creeks, channels and distributaries very

near the estuaries, It is found as a pioneer stand under high salinity
amd silt- deposition.

Wild paddy, locally used for thatching purposes. Haines and Mooney

have not reported this plant from Orissa ; hence it is a new record for
Orissa.

Tateoka (/.c.) proposed the new name Porteresia for the genus
Sclerophyllum Griff. (1851) non Gaud (1829). According to Henry (! c.)
the genus Proteresia includes the species of Indoryza. Genus Sclero-
phyllum Grifiith (1851) was sunk in Oryza Linn. by subsequent authors
until receutiy Sharma and Shastry (Bull bot. Surv. India 8: 42 1966)

gcnenc name Sct‘emphyffum Gnﬂ' is Jlle:g:t:mate as a]atcr humnnym of
Sclerophyllum Gaud (1829). Therefore, the name Indoryza is proposed
as an avowed substitute for Sclerophyllum Griff. by Henry & Roy (lc)
and the new genus Proteresia Tate. includes the species of fndoryza.

17. Leersia Soland. ex Swartz {nom. cons.)

Leersia hexandra Swartz, Prodr, Veg. Occ, 21, 1788 ; Bot 599, f.
AL . Quhrammanesm 111 f A&7+ Hanl n HGGL’ f Bl bt I
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84, 1896 ; Haines 2; 981, 1924,

w el
i

-
u L

a7
Distrib. : TALCHUA : Floating squaric herbs, frequent in marshy
places and ditches. Locally common in paddy-fields.

18. ERaGrOSTIS P. Beauv,

Eragrostis tenefla (Lion.) P. Beauv, ex Roem. & Schult. Syst. Veg.
2: 576, 1817 ; Bor, 513 ; Hook. in Hook. f. Fl. Brit. India 7: 3i§5,
1896 ; Haines 2; 956, 1924. Poa ienella Linn. Sp. Pl, 69, 1753,
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Distrth, : Kuianc, Fatss PoINT ! Frequent in sandy sea-shores,
road-sides, and lawns,

19, Zoysia Willd, (nom. cons.)

Zoysia matrella (Linn.) Merr. Philip. J. Sci. Bot, 7:.230, 1912: Bot
634. Agrostis matrella Linn., Mant. 185, 177). Zoysia pungens Willd.

in Gies. Naturf., Freu, Berlin, Neuveschr, 3 : 441, 1801 ; Hook. in Hook.
f. Fl. Brit. India 7: 99, 1896 : Haines 2 : 979, 1924,

Distrib. ' ParADESP, FALSE PoINT . Common and widespread in
everywhere, from sea-shores to inlands.
20. CynopoN Rich. (nom. cons.)

| I - L. AFrO
¢ 1. 85, 1805 ; Bor 468, f.

52; Hﬂuk. in Hook. f. Fl. B t. India 7: 288, 1896 ; Haines 2: 1924.

Digtrib. : KujANG, Farse PoiNT: Common everywhere, in lawn,
garden and road-sides.
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21. ELRUSINE Gaertn.

Elensine indica {Linn.) Gaertn. Fruct. 1: 8, 1789 ; Bor, 493 ; Hook,
jn Hook. f. Fl. Brit. India 7: 293, 1896 ; Haines 2: 970, 1924, Cynosutus
indicus Linn, 8Sp. 72, 1753,

Dmrib Kmmu, CuaNDBAL! : Frequent in the river-banks, waste

POLYPODIACEAR
AcrosTICHUM Lint,

Acrostichum soretnm Linn. Sp. Pl. 1525, 1753 ; Clarke in Ferns of
Northern India 582, 1875 ; Haines 2: 1208, 1924, Rao ei. af Current
Sci. 42 (15) : 1973.

Brect ferns 1-1.5 m tall ; stipes many, woody. glabrons ; each 50-150
cm long, arising from a strong rhizome ; fronds unipinnate ; pinnae 8-14,
alternate ; each 8-15 x 1.5-3 cm, linear-oblong, coriaceous, cuncate or
sub-cuneatc at base, acutely rounded or retusely mucronaic at apex ;
upper pinoae ruddy-brown, soriferous. Sori densely covered along the
undersurface of upper pinnae. Indusium absent.

Distrib. : BATIGHAR, BHITARKANIKA : Common specially in back
mangroves and sand-bars in-between the creeks and channels withia the
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having acid-soils.
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Sori-formation : June-December.

In Sunderbuns it is found along the intertidal banks of creeks and
channeis under regular tidal floods and in deep black clay soils.

STENOCHLAENA J. Sm.

Stenochlaena palustre Bedd. Ferns Brit. India Suppl. 26, 1876 ;
Haines 2: 1209. 1924. Acrostichum palustre Bedd. Ferps Brit. India
26 ; Clarske Ferns. Nor. India 577, 1879,

Climbing ferns 10-15 m tall ; stipe glossy more or less woody ; fronds
simple pinnae, dimorphic ; sterile pinnde 20-25 X 3-6 cm, oblong-
lanceolate, shining, serrate, acute at apex, cuneate or rounded at base;
fertile pinose 13-23 cm, linear, very narrowly contracted into rolled
margins. Sori many, covering the whole underside.

Distrib. : BRITARKANIKA : Rare in sandy scrubs and inside-sandy
places of the mangroves,

SUPPLEMENTS

Cyperns malaccensis Lamk. Il1. 1, 146, 1791 ; Miq. Fl. Ind. Bat.
3:297, 1858 ; Kern, in F1, Mzl, 7 613, 1974 ; Clarke in Hook. f. Fl. Brit.
India 6 : 608, 1893 ; Haines 955, 1924,

‘Distrib. ©+ FALSE Point : Common along the river banks and lowlying
swamps.

Cyperus tegetiformis Roxb. Naves, Nov. App. 303, 1882; Kern. in
Fi. Mal. formis 7: 661, 1974 ; Clarke in Hook. f. Fl. Brit. India 6:
612, 1893 ; Haines 956, 1924,

Distrib. : PArapepp : Frequent along the rivetbanks, and damp
places in the forest,

Eleocharis retroflexa (Poir) URB. Symb-Ant. 2: 165, 1900 ; Kern
in Fl, Mal, 7 : 534, 1974 ; E. chaeraria R. & 8. Syst. Veg. 2 154, 1817 ;
Clarke in Hook. f. Fl, Brit. India 6 : 629, 1893 ; Haines 956, 1924,

Distrib, : BHITARKANIKA @ Frequent along the riverbanks and low-
lying areas,

Eragrostis cillata (Roxb.) Necs, Agrost. Bras, 512, 1829 ; Bor, $06;
Hook. f. Fl. Brit. India 7 : 313, 1896 ; Haines j003, 1924,

Distrih, : FALSE PoINT : Frequent along sandy river beds and swamps.
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Eragrostis notans (Retz.) Nees ex steud. Nom. Bot. ed. 2, 563, 1840,
511. E. stenophylla Hochst, 1851 ; Hook. in Hook. f. Fl. Brit. India7:
318, 1896 ; Haines 1004, 1924.

Distrib, : Kurang : Common along the river banks and low lying
arcas.

Eragrostis termila Hochst. ex steud. syn. Pl. Glum. 1 : 269, 1854 ;

Bor, 514 ; Hook. in Hook. f. Fl. Brit. India 320, 1896 ; Haines 1005,
1924,

Distrib. : BaRARUD ; Frequent in dry sandy areas along the riverine
scrubs,

Chloris dolichostachya Lagasca, Gea. et Spec. P15 : 5, 1816 ; Bor, 466,
C. incompleta Roth Nov. Pl. Sp. 60, 1821 ; Hook. in Hook.f. FL. Brit,
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Distrib. 7 KUITANG ¢ Rare in damp places and along the river banks,

Leptochloa panicea (Retz.) Ohwiin Bot. Mag. Tokyo 55, 311, 1841 ;
Bor, 517, L. filiformis non P, Beauv, Hook. in Hook, f. Fl. Brit, India 7:
208, 1896 « Haines 1017, 1924,

Distrib. . PARADEEP ; Frequent along the margin of the slacks and
river beds.

Sporobolus fertilis (Steud.) W. D. Clayton in Kew Bull, 19: 29I,
1965, S. indicus (Linn.) R. Br. Bor, 630; Hook. in Hook. f. F}, Brit.
India 7 : 247, 1896 ; Haines 1019, 1924,

Distrib. ; Puri ¢ Frequent along the sea coast and sand bars in
between the tidal forest,

Aristida setaces Retz, Obs, Bot, 4: 22, 1786 ; Bor, 412 Hook. in
Hook. f. FI. Brit, India 7 : 225, 1896 ; Haines 1023, 1924,

Distrib. : BABAXUD : Common along the sand bars and coastal

thickets.
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611 ; Hook. in Hook. f. Fl. Brit. India 7: 787, 1896 ; Haines 1024,
1924,

Distrib, : Parapper: Common along the sandy sea shore, river
banks and dry areas.
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Sacciolepls interrupta (Willd.) Stapf in Prain Fl. Trop, Afr. ¢ 757,
1920 ; Bor, 358 : Hook. in Hook. f, Fl. Brit. India 7 : 239, 1396 ; Haines
1037, 1924,

Distrib, : DUNG-MAL : Frequent in swamps and damp places in the
forest.

Heteropogon contortus {Linn.) P. Beauv. ex Roem. et Schujt. Syst,
Veg. 2: 836, 1817 ; Bor, 163 : Hook. in Hook. f. F1. Brit. Indis 7: 1896 ;
Hzines 1088, 1924,

Distrib. : BAHAKUD ; Frequent in dry forests and riverine serubs.

Brachiaria distachya (Linn.} Stapf. in Prain, Fl. Trop. Afr. 9 568,
1919 ; Bor, 281 ; Digitaria distachya Bojer. Hook. in Hook. f. Fl. Brijt,
India 7: 14, 1896 ; Haines 1050, 1924.

Distrib. : HarispUrR GHARE ¢ Frequent in moist sandy places, river
banks and sea shores.

Setaria tomentosa (Roxb.) Kunth, Rev. Geam.1: 47, 1829 ; Bor,
365. S.intermedia (Roth.) Roem. et Schult. Syst. Veg. 2: 489, 1817 .
Hook. in Hook. f. FL. Brit. India 7 : 80, 1896 ; Haines 1035, 1924,

Distrib. : Kusang ! Rare along the river banks and low lying areas.

Setaria verticillata (Linn.) P. Beauv. Ess. Agrost. 51 : 178, 1812 ; Bor,
365 ;: Hook in Hook. f. FL. Brit. India 7: 79, 1396 ; Haines 1035, 1924,

Distrib. : CHanpaaLLl : Frequent in sandy places and dry fields,

Paspalldiom panctatom : (Burm.) A. Camus in Lecomte, Fi, Gen. da

L' India China 7: 419, 1922 ; Bor, 333; Hook. ia Hook. f Fl. Brit,
India 7: 20, 1896 ; Haines 1047, 1924.
Disirth. : Kuiang : Common in lowlying areas and river banks.
Dinebra retroflexa (Vahi} Panz. in Denkschr. Acad. Wiss. Munchen,
270, 1814 ; Bor, 491 ; Hook. in Hook. f. Fl. Brit. India 7:297, 1896 ;
Haines 1017, 1924,

Distrib. ;: Satyavia @ Rare along low lying areas and Jheels.

Notes . Haines (1924) reported it only from Bihar hence it is a8 pew
record for Orissa.
POLYPODIACEAR

Kay to Genera

1s. Brect ferps ; fronds unipinnste ACROSTICRUM
1b, Climbing ferns ; fronds simply pinnate STENOCHLAENA
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Erect ferns 1-1.5 m tall ; stipes many, woody, glabrous ; each 50-150
c¢m long, arising from a strong rhizome ; fronds unipinnate ; pionae 8-14,
alternate ; each 8-25 x 1.5-3 ¢m, linear-oblong, coriaceous, cuneate or
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upper pinnae ruddy-brown, soriferous, Sori dense¢ly covered along the
undersurface of upper pionae. Indusinm absent.

Fl. & Fr,: Sori formation during June to December.

Distrib. : BATIGHAR, BHITARKANIEA ! Common along the back
mangroves and sand-bars in-between the creeks and channels within the
mangrove swamps where the area is under occasional tidal flood and
soil is acidic.

STENOCHLAENA J. Sm.

Stenochlaena palustre Bedd. Ferns Brit. India Suppl. 26, 1876 ; Haines
2: 1209, 1924. Adcrostichum palustre Bedd. Ferns Brit. India 26 ; Clarke
Ferns. Northern India 577, 1879.

Climbing ferns 10-15 m tall ; stipe glossy, more or less woody ; fronds
simply pinnate, dimorphic ; sterile pinnae 20-25 x 3-6 em, oblong lanceo-
iate, shining, serrate, acute at apex, cuneate or rounded at base ; fertile
pinnae 15-23 cm, linear, very narrowly contracted into rolled margios,
Sori many, covering the underside.

Fi. & Fr. : Sori formation during July-Nov,

Distrib. : BUITARKANIKA : Rare in sandy scrubs and inside the man-
grove forests on sand bars.
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Abrus precatorius Linn. 137

Abutilon indicum (Linn.) Sweet. 99
Acanthus ilicifolius Linn, 229
Achynanthes aspera Linn. 242
Achyrarthes corymbosa Linn. 92
Aegialitis rotundifolia Roxb. 192
Aegiceras corniculatum (Linn ) Blanco 194
Aerva lanata (L.inn.) Juss. 242

Aglaia cuculiata (Roxb.) Peliegrin 107
AIZOACEAE 173

Albizia lebbeck (Linn,) Benth 145
Alimania nodiffora (Linn.) R. Br. 241
Alphonsea ventricosa (Roxb.) Hook f & Thoms. 86
Alternanthera paronychoides 5t. 244
Alternanthera sessilis (Linn,) DC. 243
Alysicarpus monilifer (Linn.) DC. 134

Bacopa monnieri (Linn, ) Pennell. 221
Basella alha Linn. 247
BASELLACEAE 247

Blymea lacera (Burm. f)DC. 189
Boerhavia diffusa Linn. 239
BORAGINACEAE 210

Borreia articularis (Linn.£)FN. Williams 184
Brachiaria distachya (Linn. } Stapf 291
Brachiaria reptans (Linn.) Gard. 285

—Aeschynomene indica Linn. 134 Breyniarhamnoides (Retz yMuell. 257

Bridelia stipularis (Linn.) Bl. 256
Brownlowia tersa (Linn.) Kosterm. 104
Brugutera cyvlindrica (Linn.) Bl, 155
Bruguiera gymnorrhiza (Linn.) Savigny 153
Bruguiera parvifiora (Roxb.)W. & A. 154
Bruguiera sexanguia (Lour.) Poir. 153
Bryophylium pinnatum (Lamk )} Oken. 151

Bulbostylis burbata (Roitb.) Clarkein Hock, 280

Alysicarpus vaginalis (Linn.) 13§
AMARANTHACEAE 240
Amaranthus spinosus Linn. 240
Ammania baccifera Linn. 1635
Ammania muitiflora 165
ANACARDIACEAE 122

Anacardium occidentale Linn. 122
Andrographis paniculata (Burm.f.) Wall. 230
Anisomeles indica (Linn YO, Kuntze 238
ANNONACEAE. 86

APOCYNACEAE 200

Ardisia solanacea Roxb. 193
Aristolochia indica Linn. 248
ARISTOLOCHIACEAE 248
ASCLEPIADACEAE 202

Atylosia scarabaeoides (Linn.) Benth. 143
Avicennia albg Blume 134

Avicennia marina (Forsk.) Vierh. 236
Avicenmia officinalis Linn. 235
AVICENNIACEAE 234

Azadirachta indica A. Juss. 111
Azima tetracantha (Salish.) Lamk. 199

C

CACTACEAE 172

Caesaipinia bondue (Linn.} Roxb. 146
Caesalpinia crista Linn 147
Callophyllum inophyllum Linn. 95
Calotropis gigantea (Willd.) Dryand. 203
Canavalia maritima (Aubl) Thou. 142
Canavalla cathartica Thou. 142
Cansiera rheedii Gmelin. 112
Canthium dicoccum (Gaerin.) Merr, 180
CAPPARACEAE 89

Capparis brevispina DC. 89

Capparis zeylanica (non L.) Hook f. 89
Carissa paucinervie ADC. 200

Carissa spinarum Linn, 201
CARYOPHYLLACEAE 92
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Cassia sophera Linn, 148
(assia fora Linn. 148
CELASTRACEAE 112
Celosia argentea Linn. 242
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Centranthera trangueberica (Spreng. )Mem. 223
CERATOFHYLLACEAE 263
Ceratophyllum demersum Linn. 263
Cerbera manghas Linn, 201
Ceriops decandre (Grift.) Ding Hou, 157
Ceriops tagal (Perr) CB. Red. 156
CHENCPODIACEAE 244
Chenopodium ambrosioides Linn. 247
Cipadessa baccifera (Roth) Migq. 110
Chloris dolichostachya Lagasca 290
Chrozophora rottleri (Geis.) Juss. 259
Chrysopogon aciculatus (Retz.) Trin. 284
Cissampelos pareira Linn. var, Airsuta
(Buch.-Ham. ex DC.) Forman 87
Citrulius colocynthis (Linm.) Schr. 172
CLAUSIACFEAE 95
Clerodendyum indicum (Linn.YO. Kuntze 233
Clerodendrum inerme {Linn.) Gaertn, 232
Clerodendrum petasites (Lour.) Moore 233
Coldenia procumbens Linn. 213
COMBRETACEAE 161
Commelina attenuata Koen, 269
COMMELINACEAE 269
COMPOSITAE 185
CONNARACEAE 124
CONVOLVULACEAE 214
Corchorus aestuans Linn. 105
Cordia dichotoma Forst. 211
CRASSULACEAE 151
Crateva adanSonii DC. ssp.odora
(Buch.- Ham.) Jacobs 89
Crateva ordora Buch.-Ham,. 89
Crateva religiosa Forst. F. 89
Crinum asiaticum Linn, 264
Crinum defixum Ker.-Gawl, 265
Crotalaria levigata Lamk. 128
Crotalaria nana Burm. f. 127
Crotalaria paliida Ait. 127
Crotalaria retusa Linn. 127
Crotalaria verrucosa Linn. 126
Croton bonplandianum Baill. 25%
Cryptovoryne ciliata (Roxb.} Schoit. 273
Cryptostegia grandiflora R. Br. 107

INDEX

Cucumis calfosus (Rottl.) Cog. 171
CUCURBITACEAE 170

Cuscuta reflexa Roxb. 214

Cyanotis cristata {L.inn.) Schutt. £270
Cyathocline purpurea (Don.} Kuntze 186
Cynodon dactylon (Linn,) Pers. 288
Cynometra irripa Kastel. 149
Cynomelra ramifiora Linn. 150
CYPERACEAE 278

Cyperus alopecuroides Rottb. 379
Cyperus arenerius Retz. Obs. 280
Cyperus brevifolius (Rottb.) Hassk. 278
Cyperus compressus Linn. 278
Cyperus corymbosus Rotth. 277
Cyperus difformis Linn, 279

Cyperus distans Linn. 178

Cyperus dubius Rotib. 278

Cyperus exaitatus Retz. 27%

Cyperus globosus All. 279

Cyperus haspan Linn. 278

Cyperus iria Linn, 278

Cyperus kyllingia Endl. 277

Cyperus laevigatus Linn. 277
Cyperus malaccensis Lamk. 277,289
Cyperus pachyrrikizus (Nees) Kukenth. 279,280
Cyperus platystylis R. Br. 277
Cyperus polystachyos Rottb. 277
Cyperus pumilus. Linn 279

Cyperus rotundus Linn. 278

Cyperus tegetiformis Roxb. 289

D

Dalbergia sissoo Roxb. 138
Dalbergia spinosa Roxb. 138
Dendrophthoe falcata (Linn.f) Etting. 251
Dentella repens (Linn.) LR, 181

Derris heterophyila (Willd.) Back. 141
Derris scandens (Roxb.) Benth. 141
Desmodium biarticulatum (Linn }FVM. 138
Desmodium gangeticum (Linn) DC. 136
Desmodium triflorum (Linn } DC. 136
Digera muricata (Linn.) Mart. 240
Digitaria fongiflora (Retz.) Pers. 285
Dinebra retroflexa (Vahi) Panz. 291
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Diespyres malabarica (Desr.} Kostel. 197
Dioscorea bulbifera Linn. 265
Dioscorea oppositifolia Linn. 266
Dioscorea puber Blume 266
DIOSCOREACEAE 263

Diospyros cordifolia Roxb. 198
Dyosera burmanni Vahl 152
Drosera indicaLinn. 152
DROSERACEAE 152

E

EBENACEAE 197

Eclipta prostata (Linn.) Linn 187
Ehretia acuminata R. 211

Eleocharis capitata R. Br. 181
Eleocharis refrofiexa (Poir.) URB. 289
Eleusine indica (Litm } Gaertn. 288
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Eragrostis ciliata (Roxb.) Ness 289
Eragrostis tenefla (Linn.) P 287

Eragrostis termila Hochst. 290
ERICAULACEAE 274

Eriocaulon sieboldianum Sieb. 274
Erythrina variegata Linn, 137
Eypatorium odoratum Linn. 191
Euphorbia hirta Linn. 253

Euphorbia hypericifolia Linn, 253
Euphorbia prostrata Ait. 254
Euphorbia rosea Retz, 2512
Euphorbia thymifolia Linn. 254
EUPHORBIACEAE 251

Evobvwiliis alsinoides (Linn.,) Linn, 215
Evolvilus numularius (Linn.) Linn. 218
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Fimbristylis squarrosa Vahl 280
Finlaysonia obovata Wall. 207
FLACOURTIACEAE %0

Flacourtia indica (Burm.f,) Merr. 90
Flacourfia ramotchi Herit, Stirp. 90

Flagellaria indica Linn. 270
FLAGELLARIACEAE 270
Fuirena ciliaris (Linn.) Roxb. 282
G

Geniosporum prostratum (Linn.) Benth. 238
GENTIANACEAE 210

CGlinus lotoides Linn, 173

Crlinus oppositifolius (Linn Y A, DC. 174
Gloriosa superba Linn. 267

Cmelinag indica Burm.f. 90

Gnaphalium indicum Linn, 199
Grangea maderaspatana (Linn.) Poir 186
Grewia rhamnifolia Heyne ex Roth, 104
Guatteria korinti Dunl, 86

Guazama ulmifolia Lamk, 102

H

HALORAGACEAE 275

Hellotropium marifolium Retz. 212
Heliotropium curassavicum Linn. 212
Heliotropium indicum Linn, 213
Heliotropium strigosum Willd. 212
Heliotropium supinum Linn. 212
Hemarthria compressa (L.I)R. 283
Hemicyclia sepiaria Wight 160
Hemidesmus indicus (Linn.) Schultes 209
Hevitiera fomes Buch.-Ham. 100

Excoecaria agallocha Linn. 261
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Ficys virens Ait, 263

Fimbristylis aestivalis (Retz.) Vahl, 280
Fimbristylis compianta (Retz ) Link. 281
Fimbristylis cymosa R.Br. 181
Fimbristylis dichotoma (Linn.) Vahl 281
Fimbristylis ferruginea (Linn.) Vah| 281
Fimbristylis monostachya (Linn.} Hassk. 281
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Herltiera littoralis Ait. 101

Heteropogn contortus(Linn.) P. Beauv. 291
Hibiscus tiliaceus Linn. 99
HIPPOCRATEACEAE 122

Holigarna longifolia Roxb. 123

Hoya parasitica (Roxb.) Wall. 204
Hybanthuy enneaspermus (Linn,) Fv. Muell. 9¢

Hydrilla verticillata (Linn.f) Royle 264
HYDROCHARITACEAE 264
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Hydrophylax maritima Linn. 183
Hyptis suaveolens (Linn.) Poit. 238
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Ichnocarpus frufescens (Linn.) 202
Indigofera aspalathoides Vahl 129
Indigofera glabra Linn. 130
indigofera finifolia (Linn.) Retz. 128
Indigofera linnaei Al 119

Indigofera tinctoria Linn. 130

Intsia bifuga (Colebr.) O, Kuntze 149
lonidium enneaspermum (Linn.) Veni, 90

INDEX,

Litsea nifida (Roxb.) Hook. 249
LOGANIACEAE 209
LORANTHACEAE 250

Ludwigia adscendens (Linn.) Hara 168
Ludwigia hyssopifolia G, Don 168
Ludwigia perennis Linn. 169
Lumnitzera littorea Jack. 162
Lumnitzera racemosa Willd. 161

LYTHRACEAE 164

fonidium suffruticosum (Linn.) Roem. 90
Ipomoen mauritiona Jacq. 217
Ipomoea pes-caprae (Linn,} R, Br. 217
Ipomoeqg tuba (Schlechtend) G. Don. 216
Ixora arborea Roxb. 179

Ixora coccinea Linn. 180

J

Jasminum sambac (Linn.) Ait. 198
Jatropha curcus Linn, 258

Jatropha ifolia Linn. 258
Justicia prostrata (C1.) Gambie 231
K

Kandelia candel (Linn,) Druce 158
Knoxia sumatrensis (Retz.)DC. 184
L

LAMIACEAE 236

Lannea coromandelica (Houtt.) Meril 123
Launnea sarmentosa (Wilid.) Alston 186
LAURACEAE 249

Lversia hexandra Swariz, 287
LENTIBULARIACEAE 224

Lepisanthes tetraphylla (Vah) Radlk, 121
Leptadenia reticulata (Retz.) Wt. 206
Leucas stricta Benth. 237
LILIACEAE 267

Limnophytor: obtusifolium (Linn.) Mig.273
Lindernia antipoda (Linn.) Alston 222
Linderia crustacea {Linn.) E¥. Muell, 222
Lippia alba (MilL)N.E, 231
Liptochioa panicea (Retz.} Ohwi 290
Litsea glutinosa (Lour.) C.B. 249

M
Maba buxifolia (Roxb.) Pers. 197

Malachra capitata (Linn,) Syst. 97
MAILVACEAE 96

Muanilkora hexandra (Roxb.)Dubard. 195
Manitkara littoralis (Kurz) Dubard. 195
Martynia annua Linn. 22%

Maytenus emarginafa (Willd.) Ding. 112
MELASTOMATACEAE 163
MELIACEAE 106

Memecylon eduie Roxb, 163
MENISPERMACEAE 87
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Micrococca mercurialis Linn. 262
Mimosa pudica Linn, 144
MOLLUGINACEAE 176

Mollugo cerviana (Linn.) Seringe. 177
Moliugo disticha (Linn,) Seringe. 176
Mollugo pemiaphylia Linn. 176
MONOCOTYLEDONS 264

Morinda citrifolia Linn. 180

Mucuna gigantia (Willd,) DC. 140
Mucuna monosperma DC. 140

Mucuna prurita Hook. 140

Mulia maderaspatana {Linn.}M. J. Roem. 170
Murdannia nudifiora (Linn.) Brenan 269
Myriophyilum indicum Willd. 2758
Myriostachya wightiana (Neesex Steud ) Hook. 286
MYRSINACEAE 193

MYRTACEAE 162
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Neptunia oleracea Lour, 144

NYCTAGINACEAE 239

Nymphaea lotus auct, non Linn. §8

Nymphaea nouchali auct (non Burm.f)
Subramarnyam. 88

Nymphaea nouchali Burm. 88

Nymphaea pubescens Willd. 88

Nymphaea stellota Willd. 88

NYMPHAEACEAE 88

Nymphoides cristatum (Roxb.} Q. Kize, 210
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OCHNACEAE 106
Ocimum gratissimum Linn, 237
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Olax scandens Roxb, 111
Oldeniandia biflora Linn. 183
Qldenlandia corymbosa Linn. 182
Oidenlandia herbacea (Linn.) Roxb. 183
Oldenlandia stricta Linn, 182
Oldenlandia umbeligta Linn. 182
OLEACEAE 1938
ONAGRACEAE 168
OPILIACEAE 112

Oplismenus burmannii Retz. 285
Opiismenus compositus Linn, 288
Opuntia diilenii Haw. 172

P

PANDANACEAE272

Pandanus tectorius Soland ex Park. 272
FPanicum repens Linn. 184
PAPILIONACEAE 125

Parkinsonia oculeata Linn. 146
Paspalidium punctatum (Burm.) A. 291
Passiflora foetida Linn. 169

Passifiora suberosa 170
PASSIFLORACEAE 169

Paveita indica Linn. 178

Pavonia procumbens (W, & A.) Walp. 98
FEDALIACEAE 228

Pedalivm murex Linn. 128

Z

Pentatropis capensis {Linn, £)Bullock
PERIPLOCACEAE 207

Perolis indica (Linn.) O. Kunize 290
Phoenix paludosa Roxb. 271
Phragmites karka (Retz.y Trin. 286
Phyla nodiflora (Linn.) Green. 231
Phyilanthus maderaspatensis Linn. 255
Phyllanthus rotundifolius Klein. 255
Phyllanthus virgatus Forst, 258§
Physalis minima Linn. 219
FLUMBAGINACEAE 192

POACEAE 282

Palya!rhm korinti (Dunl )] Thw 86
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Poh\:'arpaea ca'jmbosa {(Linn. }Lamk Tabl n

Polycarpon_prostratum (Forsk.)
Aschers. & Schweinf, 92

Pnluaa.fd arvensis Willd. 91

Pa!yga!a chinensis (auct.pl.non, Linn,) 91
Polygala ciliata Linn. 91
POLYGALACEAE 91
POLYGONACEAE 248

Polygonum plebejum R. Br 248
POLYPODIACEAE 291

Pongamia pinnata (Linn.) Pierre. 138
Porteresic cogrctata {R.oxb.) Tatecka 287
Portulaca pilosa Linn. 93

Portulaca quadrifida Linn. 93
PORTULACACEAE 93

Polulaca oleracea Linn, 93

Premna corymbosa (Burm.f.) Rottl, 234
Ptevospermum xylocarpum (Gaerin ) Sant 102

e

Pupalia lappacea (Linn.) Juss, 243
R

Randia malabarica Lamk. 178
Rhizophora apiculata Bl. 159
Rhizophora mucronata Poir. 160
Ritizophora stylosa Goiff. 161
RHIZOPHORACEAE 152

Rivea hypocrateriformis Choisy 216
Rotala verticillaris Linn. 164
Rothia indica (Linn.) Druce 126
Rottboelia exaltata Linn. 284
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Rourea minor (Gaertn.) Leenih. 124

Rungia pectinata (Linn,) Nees 230
S

Saccharum spontaneum Linn. 283
Sacciolepis interrupta (Willd.) Satpf 291
Salacia prinoides (Willd ) DC. 122
Salix ieirasperma Roxb, 163
Salicornia brachiata Roxb. 244
Salomonia ciliata (Linn. ) DC. 91
Salomonia oblongifolia DC. Prodr. 91
Salvadora persica Linn. 199
SALVADORACEAE 199
SAPOTACEAE 194

Sarcolebus carinatus Wall. 204
Sarcolobus globosus Wall, 205
Sarcostemma acidum (Roxb.) Voigt, 203
Scilla hayacinthina (Roth,) Macbride. 268
Scirpus articulatus Linn. 280
SCROPHULARIACEAE 220

Seurula philippensis (Cham. & Schit.)

G. Don. 250

Sesuvium portulacastrum (Linn. ) Linn. 178
Setaria tomentosa (Roxb,) Kunth 291
Setaria verticillata (Linn) P. 291

Sida cordata (Burm.f) Borss. 98

Sida cordifolia Linn, 99

SMILACEAE 267

Smilax perfoliata Lour. 267

Smithia sensitiva Ait. 134
SOLANACEAE 218

Solanum incanum Linn. 219

Solanum nigrum Linn, 219

Solanum surattense Burm. 118
Solanum trilobatym Linn. 218
Sonneratia alba J. Smith. 167
Sonneratia apetala Buch, -Ham, 166
Sonneratia caseolaris (Linn.) Engl. 167
Sonneratia griffithii Kurz. 166
SONNERATIACEAE 166
Sphaeranthus africanus Linn, 190
Sphaeranthus indicus Linn. 191
Sphaeranthus africanus Linn, 190

IN[EX

Sphenoclea zeylanica Gaerin. 192

~ RIBIACEAE1T? === SPHENOCLEACEAE192 ===

Spinifex littoreus (Borm.f) Merr. 284
Sporobolus diander (Retz.) P. 286
Sporobolus fertilis (Steud.) W.D. 296
Sporobolus marginatus Hochst. 286
Stenochiaena palustre Bedd. 289
Stenochlaena palusire Bedd. 292
STERCULIACEAE 100

Striga asiatica (Linn,) O.K tze. 223
Strychonos nux-vomica Linn. 209
Sugeda maritima (Linn.) Bum. 245
Suaeda monoica (Forsk.) ex ].E. Gmel. 246
Suaeda nudiflora (Willd,) Mog, 245
Suregada muitiflora (Juss.) Baill. 260
Svnostemon baceiformis (Linn) Webster, 286
Svzygivum cumini (Linn.) 163

Syzygium ruscifolium (Willd) Sant 163

TAMARICACEAE 94

Tamarix divica Roxb. 94

Tamarix ericoides Rottl. 95

Tamarix troupii Hole in Ind. 94
Tarenna asiatica (Linn.) Alst. 178
Taverniera cuneifolia Am. 133
Tephrosia maxima (Linn.) Pers, 131
Tephrosia purpurea (Linn,) Pers. 130
Tephrosia villosa (Linn,) Pers. 131
Teramnus iablalis (Linn.f.) Spreng. 139
Thespesia populnea (Linn.) Sol. 97
Thespesia populneoides (Roxb.) Kostel, 96
TILIACEAE 104

Trianthema portulacastrum Linn. 174
Trianthema triquetra Rottl, 178
Trichodesma indica R, Br, 213
Trichosanthes cucumerina Linn. 171
Tridax proctimbens Linn, 187
Triumfetta rhomboides Jacqg. 105
Viophora indica (Burm.f.) Merr. 206
TViophora tenuis Bl. 208

Typha angustata Bory & Chaub. 272
TYPHACEAE 272
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Utricularia aurea Lour, 225
Utricularia caerulea Linn, 227
Utricularia gibba Linn. 32%
Utricularia graminifolia Vahl 226
Utricularia mimitissima Vahl 228
Utricularia polygaloides Edgeworth. 226
Utricularia scandens Benj. 227
Utricularia stellaris Linn. 224
varia suberosa Roxb. 87

{varia ventricosa Roxb, 86

v

vahlia dichotoma (Murray) Kuntze, 151
VAHLIACEAE 151

Verbascum chinense (Linn.) Sant, 220
YERBENACEAE 231

Vemonia cinera (Linn.) 189

Vetiveria zizanivides (Linn.) Nash 284
Hola enneasperma Linn, 90
YIOLACEAE %0

Viscum ovalifolium Wall, 250

Fitex negundo Linn. 232

W

Waltheria americana Linn, 103
X

Xanthium inaequilaterum DC. 189
Xylocarpus granatum Koen. 109
Xvlocarpus mekongensis Pierre. 109
Xviocarpus moluccenis (Lamk.) 110
XYRIDACEAE 268

Ayris indica Linn. 268

Z
Zorntia diphylla (Linn.) Pers. 132

Zornia gibbosa Span. 132
Zoysia matrella (Linn.) Merr. 288



