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FOREWORD

As part of the floristic survey and inventorisation of plants ar the
pational and regronal levels, the Botanical Survey of India has besn puhbli-
shing Flora of !ndia serics. The work on the Flora of Goa, Din, Daman,
Dadr: & Nagarhaveli by Dr. R, & Rao was dome when he was in charge
af the Western Circle of Botanical Survey of India, Pune and it was
further supplemented with additional information later on. This Flora
bears the stamp of the auther's intensive and sustained floristic survey
of a small area rich in floristic diversity. The critical observations and
taxenomic comments given under each species reflect scholarly approach to
the problem. The introductory chapter deals with topography, climaie,
vegefation, plants of botapical value, cconpmic and medicinal plants, The
vegetation analysis and the classification of vegetation are ussful for
evalpation of the oristic content. The enumeration 18 given in accord-
ance with the Bentham & Hooker’s syateyn of classification with keys to

genera and species.

The author deals with 1115 species of Angiosperms and 27 species
of Ptetidophytes. The Angiosperms are spread over 146 families with
the family Fabaceae being (he dominant coaotaining 79 species covering
40 genera. The Flora of Goea is under threat due to population pressure
and developmental activities (2., mining, guarrving, ¢ic.). Some of the
degraded mine sites, as per the author, can be rehabilitated by introducing
species of everpreen and deciduous forests, i . species of Aifanthus,
Calophylium, Canarfum, Cinnamomum, Dipterocarpus, Hopea, Palaguium,
Tetrameles, efc,

There 1s urgent need to bring ou! state-of-art report on the
ecosystem under threat in Goa which showld indicato the necessity of
sustained developmental acitvities. Popular and educationsl material for
schools and colleges for the conservation of our fragile ecosystem and
our threatened flora can highlight the corrective measures required for
sustained conservation. T am sure this Flova of Goa will genersate the
above mentioned activities during the coming years.

Dated 27 Sept, 1983
Botanical Survey of India M. P. NAYAR
P-§ Brabourne Road Driractor

Caloutta 1



INTRODUCTION

Sir Joseph D. Hooker, in 1897, en completion of the seventh and
last volume of his FSore of British India indicated the importance of
preparation of loeal Indian Floras and monopraphs of the large Indian
penera of a country like India, ‘perhaps the richest and certainly the most
varied botanical area on the surface of the globe’. Thus, the necessity
for locat or regional floras has been fully recognised and with the ssrablish-
ment of Botanical Survey of Indig in  1¥90, there have appeared g large
number of morographs and regional floras, Considerable knowledge on
the plants of Western India from  Sind-Kutch-Saurashira region to Worth
Kanara-Coorg-Kerala rone both along the Western phats and the narrow
coasta] belt, has been parhered and published in various works, starting
with Hortuy Malabaricuy (van Rheede, 1680-1703) to the Flara of the
Presidensy of Bombay (Cooke, 1901-1908) and the Flara of the Presidency
of Madrgs (Gamble & Fiacher, 1915-1Y44) and a few subsequent publica-
tions covering small areas. The Porteguese during their supremacy along
the West-Coast did not contribute much by way of describing the plants
of their accupied arcas.  Cologuios dos Simples ¢ Drogas da India {Gareia
da Crta, 1563) and Tratade de oy Drogas {Acosta, 1578), the two publica-
tjons which helped to introduce to the Wesiern world, a few of the com-
manfy known Indian Medicinal plants, cover a wide variety of subjects
litke socio-pofitical conditions of that petiod etc., other than the Botany
of the Portupuese possessions.  However, the Portugucse played & promi-
nent role in the introduclion of new planis frum  cheir New Worid
tertitories.  Subsequently, besides a small  publication on the Narura!
History of Gag (d'Silva, 1862} with & list of hardly 163 species, during the
fourth esntury ceiebrations of the Portuguese nde in India, Flora de Goua €
Savantwadi (Dalgado, 1898) wias published, prosceating & list of 731 wild
species and 279 cultivated species with vernacular names and wery brief
notes without any specific data on the loculitios and the specimens collec-
ted etc. The hook is out of nrint and the work itself is out of date and
unsuitable for revision,  To contrast 1o thig, a contemporary work (Copke,
Y00 180E)Y on the Florn of Woestern India (then British India) provides
ample data bused on Hecbarium methods of siudy, Further, there s
practically no work cn ihe flora of the small enclives Diu, Daman and
Magarhavell except 8 coupde of lists of no proper vatue with occasianal
notes on a fow cconomie phnts (Xavier Gracms, 1902 1927)  Such a
wide disparity in the nature of approach &nd the standard of scienrific
study has brought aboat "the licunas’ in the knowledge of the range of
specics and their distribution along the Western India,
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Since 1960, my studies on the phytogeogruphy of the Western ghats
have revealed interesting aspects of the shifting of northern limit of
evergreen vegetation aleng the pghats, to Phondu-Ambaolighat  belt of
Ratnagiri district, from North Kenara belt which i hitherto considered
as the beginning of the evec-green zonc. At this stape, the absence of
detailed floristic data on Cioa, the region between Ratnagin district of
Maharashtra State and North Kanpara district of Karnataka State, has
becomc quite conspicuous.  Similarly, for planaing & comprehensive flora
of Gujarat-Saurashtra region, data on Dadra, Nagarhavell, Daman and
[viu form the mussing links. But nothing coutd be done either by carlier
workers or by the author to fiil up these gaps dus to political resltictions
gnd no tirne was lost i undertaking this project snon after these enclaves
became a part of [ndia on December 20, 1968, after a lapsc of over 450
years.

History of wark-—Past and present : (Fig. 1).
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Plants have been stedied in India from times immemonal, particw-
larty witll referenee to their medicinal properties. The Botany of #rikshyur-
veda a3 it was called in ancient Indig, was a part of the curriculirn in seats
of lcarning, comprising vollection and study in relation to environment
and their efftcacy as a medicine and classification was based on such
studies. Sanskrit nomenclature has been quite clear and ¢onsistent which
was adopted by Heinrich vap Rheede in hig Hortus Malsbaricus (1680-
1703), which iy in facl lbe main source of mspiration for Linoeaus in
nating Indian piants in his Species Plantaram (1753).  Even the remark
of 8ir Williain Jenes, the great Orientalist and Botanist that Licneaus
himse!f wonid have adopted the Sanskrit system of nomenclature, had he
known the learned and ancient langnage of the country, Goa region, the
Govapuri of the ancient tioes, with s rich heritage of lodian culture and
study of Ayurveda, would hiave been another ceaire for the preparation of
useful oristic ireatise similar to Horfug Malabaricuy, with the co-operation
of Konkan Scholars and *Ayurvedic Vydyas', hed the Portuguese administ-
rators who governed the region since 1510, expressed their interest on such
projects.

However, (arcia da Orta, the personal Physician to the Viceroy of
the Portuguese: Colonies in India, with his vast experience of 30 vears
contact with local “Ayurvedic ¥Vydyas® and the use of Indian medicine,
published Cologuios dos Simples e Drogas da Fudia, in Goa 1o 15563, an
itteresting pre-Linncan  publication, presenting a detailed acconnt of
fifty-seven more commonly used Indian medicinal plants ina dialogue
form from first-hand knowledge, together with several digressions on sugial
and political conditions of that pertod and other allied aspacts quite
unconnected with plants, expressing, however, many apologetic advertences.
Inspite of it, various European workers connected with Materia Medica
cormmented on the richness of information and the exactitude of the
descroptions of Indian drug plants.  Subszquently, it was the sumimarized
Latin translation {omitting all the unnecessary data not directly related to
plants) of Charles ['Esciuse (Carolus Clusius), Aromatum et Simplicium
Aliquot Medicamentorim apud Indes nascentium Historg, first published
in 1567 at Antwerp, that had really made the datz of Celoguios familiar
to the European readers and this Latin translation became so popular that
it ran into six editions between 1567 and 1595, subsequently followed by
a folioedition with illustrations in 1605,  Simultaneously, Iralian
iranslation by Annibale Briganti, was published in 1576 at Venice followed
by three morc editions during 1582-1616. A French translation by
Auntione Colin had also come out at Lyons in 1609, and a second edition
in 1619. These two {ramskations are from the Latin of Clusiusg. Much
later, in 1872 an edition of the Cologuios was published at Lishon by F.A.
de Varohagen which is not sufficiently critical. This omission was recti-
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fied by the publication of the standard annotated edition in two volumes
by Count de Ficalhu, an wecomplished Botanist, the first volume published
tn 189] and the second in 1393 ar Lishon with full and admirable notes
with Botanical names te each Colloquy, evidently after consulting all
books and research papers published on the subject since 1365, This
edition as available with the author, was fraquently consulted during the
preparation of thig Flora, T English readers, Sir Clements Markham’s
translation of Ficalho's edition, printed in 1213 at London, is 2 welcome
addition, bui A X, Searcs, in his article op “Garcia d'Orta, a littie known
owner of Bombay" [Jowrnal of Bombay branch of Royal Aslatic Saciety
26 (2} : 195-229, 1922-23], citing the txampies, indicates that Markham's
transiation is Myl of crrors, [acunge and in many respects imperfect and
unaatisfactory, However, only twn hundred and fifty copies of this
translation were printed and the copy No. 178 Is available in Blatter
Herbarium of 8t. Xavier’s College, Bombay. Garcia da Orta, 3 Naturalist
Humanist, Anthropologist and Ethnologist is always remembered for his
famous work of that time along with distinguished names like van Rheede,
Rumphius, Wight, Hooker and orhers,

The Spanish work of Christobal Acosta, Tratgde de los drogas vy
medicings de 1as Indias Orientales, published at Burpgos in 1578, 15 another
inieresting book, appeating mmediaiely aller Oria’s Coffoyuivs, Though
in preface of this book it s mentioned that it is the original work of
Acosta, Markham dicares, that out of the 448 pages of text, giving
sixtynine plants and orfher sources of drugs with good, original full-page
illustrations to forty-six plants with the roote, the greater parct of it is
mosily copied from Orcts. However, Acosta’s drawings of the plants
collected &t Cochin and Goa are found to be useful to jllustrate the

F P kR
T LU b LEJ AR

Thereafter, for more than three centuries, there has been oo contribu-
tion ¢n the botany of Goa and other Portugliese colonies, inspite of inténse
activity from 1768 in the study of Indian plants (fellnwing the binomial
system of Linneaus), by the combined efforts of Koenig, Klein, Rottier,
Heyne and subsequently, William Roxburgh, Wailich, Buchapan-Hamilton,
Robert Wight and others on the castern and peninsular India and of
Victer Jacquemont (1832), John Graham (1839, A N. Daleell and A.
Gibson (1861}, J.C. Lisboa (18%96), W.A. Talbot (1894), A.K. MNairne
(i894), G.M. Woodrow (1897) and with the inieresting coliection by Law,
Stocks, Ritchie, Sedgwick and BRell, Lvsh and othere from  the then
undisturbed forests of Konkan ghats of Ratnagiri and North Kanara
districts and Belpaum ares, all surrounding the Goa region and by a host
of other aetive workers reporting and  publishing on the plants of various
parts around the Portuguese colonies along the Westetn I[ndia. Except a
few random collections made, possibly with the permission of the
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Portnguese adminisiration by Lusk and a few others which are cited in J.D.
Hooker's The Flore of British India (1872-1897), there is practically no
record of any plant materinl or herbarium specimen from the Portuguese
territories of India in the Indian publications on Botany of that period.
The only haif-hearted atiempt made by the Portugusse Government {o
study the Natural History of (Goa was to commission Manoel Galvae
da Sifva im 1780 to prepare the work, Observacoes sobre a  historia noetural
de Gog which was finally pubiished after a long break in 1862 at Nova-

Lion fﬂqqqu"l Thie warl enngcic af 48 waasc with o ligt of 1683 creeiss

g ws kT & Rbior Thfaan Swnrard ok e o fwas W e ]

indigenous and exotie, covering more than half the book and the remain-
ing pages with a brief outline of the Linnean system of classification. D.G.
Dalgado says that d'Silva spent hardly two months in Goa and compjeted
thie work. Dalgado himself published Classificaeao botanica day Plantas #
drogas descripias nos “Colloguias da India” in 1894 in Bombay, classifying
the plants described by Garcia da Oria in his Cofloguies, with their
Botanical names and five drawings of plants, Buot later, probably with the
publication of Hooker®s Flora of Brivish Indiz, the Portuguese authoritics
might have encouraged Dalgado to prepare his Flora de foa e Savanidvadi,
Lishon (1898} to commemorate their ruje of 400 years on Indien territory,
Dalgade m his introductien to his dera indicates that he planoed for seven
years to complere this work and duc to his stay for about 22 years as a
Medical officer in Savaniavadi State, he included that State hesidag

Venpurla and Malwan tajukas of Ratnegin district alomg with Goa
region, as the Flora is similar in the entire zone. Inspite of such systematic
approach in the trearment of the Fiora, covering 731 wiid species under
478 penera classified into (34 families and ecehivated exotio species 279
under 206 genera representing 69 families, he covld not present the data in
the proper form and the brief notes on either distribution outside Goa and
Savantavadi or economic and medicinal use, are extracted from the Indian
works like, Hooker's Flora of British Indig, Roxburgh's Florg Indica and
otfers with oceasional extracts frnm van Rheede’s Hortur Maloharicus, as
such references were not then available to Goa workers. As indicated by
hixg, the vernacuiar pames in ‘Konkani® were adopted from Diccinario-
Konkani-Portuguez by S R. Dalgado and other local works and the Portu-
guete names from Cempendio de Botanicae by Felix Avellar Brolero and alco
Cologuios by Garcia da Orta. English and French names were from
Indian and other varicus works. The vernacular names were carefully
selected and presented, but he warned rhe reader not to depend on such
venacular names, 4as io many CAascs, a single pame was used for two or
three species. Dalgedo expressed in very ctear rerms the impartance of
such floristic work and the practical utility of the study of plants used in
medicine, food and industry ; e, however, indicated his limitations as not
being a professional boianist. Thus his book as compared with athers then

rublishkasd i Beitich India turnad aunt to ha n-:__q_lu an lﬂ‘l'F.'l'ﬂl."l."t'I Lizt af ﬂ.lnhil

bk o -2 F e AFL ERIWLL NLLWARE ~aE Liwam R =L A5 RAE

with brief notes, Details about his herbarium collections, their identifica-
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lions, place or institution of thzir deposit, are conspicuonsly missing in
his work, although such methods were sufficiently known to those working

in Indiz during that period.

The Flara of the former Portuguese colonies, Diu, Daman, Dadra and
Nagarhaveli adjoining te Gujarat region has also not bheen so far worked
out. Such data arc of pumary impartance for any development programme,
particularly after the lberation of these areas, As such, along with the
Flora of Goa projeet, this work has becn taken up by the authot during the
heginning of 1963. Eventhough thres small books on the planis of Daman
and Nagarhaveli were puhiished in Portuguese by Castann Gracias (1899)
and C.F. Xavicr Gracias (1902 & 1927), they are of no practical ofility and
are much out of date. Though the Flora of this group of colomies 1 closely

alliad to the coasral and hilly Aoea of ﬂu!!h-qf State the data satherad b
ELEE sl LoF LILYW T &rir-Firktl ALl Yk JJ.IIJ.-T Bt ek W gk e E“.‘l.l.vl Lt U

periodical field studies for nearly three years are included along with the
Goga flora so that the data, after publication would be aseful not only to
various workers engaped in Lhe projects of Goa administration as o whole,
but alzo to those interested m the flora of Gujarat State. Similarly the
bibliography given atthe end of Vol IT comprises publications closely
connected with the fiora of Gujarat Sate and adicining drier repions also,

Towards the eod of the 1%h century, Theodore Cooke and his
associates started intensive botanical exploration covering wide areas
around Joa, Daman and Nagarhavcii. At the beginning of this century,
notable contributions were made by Cooke (1901-1508), Talbot (1509-1911),
Saxton and Sedgwick (191%), Indraji Thaker {1910} {possibly the first
floristic work in 2 regional language Gujarati in India) and by several
others, like Blatter of §t. Xavier's College and hizs associates {d"Almeida
and McCann), Nairne and others. Inspite of such intensive work and a
good number of papers on Western india plants published in various

-AI-I--'-HIH r3 4 I-""er l‘lii‘ull r\larn ."\.11 tha nlanmte A 3 ThA Tln l'l'ﬂ!h"i!! If nka
Ju“]l i LRL LR [ Ll LEAW I.FI'I.I.I.II.I.'I Ol R FLA LRy l.fu.“],u."., |.11.||.5 N ldal l"u]l L]
based on authentic herbapium material were lacking, except for a few
collections, that too mostly Irom Marmugae by Cooke, Talbot, Kasnitkar,

Bhide apd Bhiwa and a fow from Daman by Blhide (specimens avatlable in
BSI herbarium, Pone).

With such advancement of botanical knowledpe in the Western India,
some workers from Goa also pubiished their betanical papers, a few of
which, though of little significance for future refzrence or utility, are noted
here. {1) Gracias {1896-on Pogostemeon; 1902 — 147 species mostly coltivated;

105" s e dvadiaionl ek datn e Toa s e leal 3% Dbnemmnd
1741 CoOnoNLC G0S MTGiding Cldlit O TN 100N GOORES, 1af FEITCID

(1954-"538 medicirel and aromatic plants data from Indian books), (3)
Naronha and Pinto (1954), (4) Ramachandra Vaidya (1234-755), (5) Souza
de {1944— 3583 species list), {6) Gracias, C. (1899—gn Cercals and Iegumes),
{7) Souza. A.H. (1956—~on Cashew nut) and (8] Alfonsa (1924d—on
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Studies frem (e Blakter Merburium, Bl Xavier's Collepe, Bombay
during 1540-60, also enriched floristic data of Khandala Ghats, Dangs
forests and other Indian regions surrounding erstwhile Portugusse colomes.

Subsequently, with the reorganisation of the Botanical Survey of
India and setting up of the Western Circle of cthe Department in December,
1955, a new line of activity in tie explotation of vatious unexplored, undee-
explored regions along the Western parts of Indiz, (hitherto inaccessabie 10
the earlier workers) haz begun. As there is practically no preper Flora
volume and no herbarinm matenal from Goa and other former Portugnese
colonies, comprehensive study of the flora while however carrying out
simultaneously other Department projects of research on Indian plants,
wera taken up by the awthor 85 a parl-trme project mn the end of 1962 after
their liberation. While such werk is m active propress, ¥V.D, Vartak,
prepared a list of 1512 species, mostly gathered from published literature,
covering the region from southern paris of Ratnagiri district to northern
parl of North Kanara diatciet ender an old regional name “Gomantak®
{Ennumeration of plants Srom Gomanial, India, 1966). There are hardly 200
snecies, vollected from Goa region proper, 2nd those too from limiled areas.
Based on the data gathered by the anthor during his stodies along the
YWosiern cudsi aod the ghais of the Gujarai Siaie onthe north end the
M:oharashtra and XKatnataka States on the eonth  hotanical sxnloration of

Az Al ARIll] Fldl Ih Irik il 2l I Wi PEEE LLLES S R by Lo e L L 1Y

Goa reglon including  Angidiv, an isolated island off Karwar coast and
Terecol, & narrow coastal sirip eust of Vengurla {Ratpagici district} and
also [y, Daman, Dadra and Nagarhaveli (sxcept the small simbor istand
off Diw 1owards its east) has been earefully planned with three petiods of
field study covering pre-mansoon, late-monsoon and post-monsoon s¢a3ons
of each year bepinning with November 1962,

Alter the author’s mtensive study in the various ficld zones of the
entire region for some period, he had collected further material from those
zones through the Botanists of his Institution under his complets direct
supervisivn For such assislenvce he s thankfu] 1o Sarvasri R.5. Raghavang,
N P. Bingk, K.C. Kancdia and P ). Cherian {or Goa ares and Sr MUY
Ansari for Nagarhaveli arca.

All such collections, numbering 1o more than A0OD field numbers

SRR B W LA ITITu Bl ITACAENE 11echi]l FNRIL'EN

for Goa region and 1300 numbers of Diu, Daman &nd Nagarhavell region,
have been identified and deposited in BSI herbarium, Pune and this major
collection, The first of its kind from Goa, Din, Daman, Dadra and
Nagarhaveli region, forms the main basis for reference. He is thankfn! to
Smat. B. Ahuja of his department for her assistance in the herbatiwim
work,
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Plan of the Flora :

Phytogeographically the two groups of former Portuguese enclaves
namely, 1} the Goa region incloding Angidiv on the South and (2) the Diu,
Daman, Dadra and Nagarhavell on the north are quite distinet. Hence,
the author has first presented this work in two parts 50 that the flora of the
former which is akin te that of south Ratnagirf and north Kanara districts
be studied as one composite unit and the Flora of the Iatter similar to that
of Gujarat coast and hills, may be presented as another patural unit.
However, for printing a concise flora for all the enclaves, both the parts
are now merged and presented as one volume. Such long deiay in publish-
ing the flora is partly due to such merging work which disturbed the author
quite considerably from his ofher scientific work.

Keeping in view of the present requivements of the Goa administra-
tion fot the develapment plans both on the utilisation of vegetable wealth
levels, the data so far gathered Irom the region is very much condensed in
such a farm that only important aspects of its fora are presented as the
first work of 113 kind for the region, introducing to ithe stodent as welt as
the rescarch worker of Goz unicn territory, the taxonomic literature on the
Flora of surrounding areas and enazhble them to understand the plants of
their area, while utilizsing this Flora along with other major Floras an the
Western India.

Further, in ordes to make the Flora concise without depriving the qua-
lity and its utility, evecy effort has been put in, to present upto-date data on
distribution, nomenclature (even recent nomenclatural changes are piven as
Foot notes with astertk*) confirting to the Iaternational Code of Boranical
Nomenclature (1978), synonymy, brief specific keys and taxonomic notes,
deliberately omitting the descriptions of the spocies for which necessary
reference is to be made to the regiomal Floras of Cooke, Gamble and
others whose reprinied copies of Botanics] Survey of India are available.
The localities of Goa as per taluk-wise and alse Diu, Daman and
Nagarhaveli of the specimens collected are cited in the Flora omitting the
field numbers and they are availabie for study at the BSI Herbarium, Pune.
As such, Beptham and Hooker's System of Classificaiion which iz followed
in all the Indian Herbaria and Floras, is also adapted in this work with,
however, a few miner modifications partivularly with reference to the
circums¢ription of families as interpreted by Hutchioson (Famifies and
Flowering Plants, ed. 2, 1959).

For the sake of brevity, & few unconventiomal abbreviations regard-
ing references have besn used under citations for each species. Besides
many of the recognised abbreviations (F} such uaconventional ones (IL)
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also are briefly explained below which are however fully cited under

et P-ﬂ-h'lﬂ e + the oed .le F.'I‘l..l"l LH '||.I'I'I.'|.-|.'h|'-|l
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1. Fl.=Flowering ; Fr.="Fruiting ; [!=Iliustration ; Kan. =Kanarese
name ; Konk.—=Konkani name ; Loc.=Locality; Mar.=Marathi name;
nom. cens.=nomina conservanda ; Port.=Portuguese name ; p.p.==p1o
parte ; Recept.=Receptacle (under Ficus) ; Vern.=Vernacular name.

I. Aquat. Angimpenns—Submmanvam':« Aquatic Angiosperms ;
Bln =TT n Ardanm™ Brarhaw ﬁwnnena+ Aoedd —RBaddAmmnts farme ~F
IJJIILL u]ﬂLlHl LE- ul\.-\..-u-uu. = LFLFLLIVMA T L F)Chugiiog, JFRLRLE- IFLSALRLF AW O LAFL LYy Wil

Southern India ; Bedd. FL Sylv.=Beddome's Flora Sylvatica ; Bedd. lo.—
Beddome's Icones plantarum ; Bor.=Bor's grasses of Burma, Ceylon,
India and Pakistan ; C. =Cooke’s Flora of Bombay Presidency (pagss as in
BSI reprint vols.) ; DG, =Dalgado’s Flora de Goa ; Dalz, & Gibs. =Dalzell
& Gibson's The Bombay Flora ; Dangs. —Santapau’s Botany of Dangs ;
FEI.=Hooker™s Flora of Brtish India ; G.=Gambls’s Flora of Madras
Presidency {pages as in BSI repmint wols.) i Heltt.=Holttem’s Ferns of
Malaya ; JANHS. =Journsl of Bombay Natural History Seciety-different
volurnes : Pav.==Chavan and others Flora of Pavagadh ; Pllanzen . =Engler
& Prantl's Pflanzen familien ; PHanzenr.=Engler & Das Panzenreich ;
3.=S8antapan’s Flora of Khandala (pages as in 2nd ed.) ; Sant. & Icani,=
Santapau & lrani’s Asclepiadaceae & Periplocaceae of Bombay ; Sanid
Kapad.=—Santapae & Kapadia’s Orchids of Bombay | Saur, =Rantapau’s
Flora of Saurashtra ; Sepa. =Separatne’s Grasses of Ceylon ; T.=Talbot's
Forest Flora of the Bombay Presidency and Sind ; Uni. Bombay Bot
Mem = Santapan's Acanthaccae of Bombay ; ¥V.=Vartak's Enumeration of
Plants of Gomantak ; Wt Ie.=Wight's Jcones Plamtarum @ Wt 1l =
Wight's llustrations of Indian Hotany.

TOPDGRAPHY

Gou, the Jund of ecente beauty with forested hills on the east and a
net work of rivers flowing along the narrow undulating country, interspers-
ed with picturesque caconnt groves and joining the Arabian sza all along
the projected racky creeks which are here and there draped by small strips
of soft sandy shores, is geograrhically situated between 73° 40'-74° 20" E
and 14° §%-15" 47" N, with Ratnagiri district of the Maharashtra State on
the oorth, North Kanara district of the Karnataka State on the South and
the Western ghats on the east aud the Arahian sea on the waat,

This region was known in  ancient wotks as “"(Gomantek™ or
“Gomanchal” indicating it as the most fertile part of the Concan, with
“Govapuri” {ollem Goem) as 4 great teligious and commercial ceatre. The

riches of the country soon mede it the scens of several battles and termtory
changed hands from the 11th century onwards from the Kadamba Kings to
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Vijayanagar twlers and subssquently to the Bahamani Kings and then to
the Bijapur rulers from whom Afonso de Albyguergue annexed he city of
Cld Goa in 1510 Aker moving the seat of Portugeese Government from
Cochin to old Goa and by further expansion during the 16th century, the
Present Goa, with old und new conquests combined, as one sees it to-day,
is finally organised 10to onc tornitory 1 1778 and the prosent capital Paaali
came into prominence from IR18. Fipally in December, 1961, aficr a lapse
of 451 years, the old Portugnese colonies again became a part of India,
With such inieresiing historical background, Goa provides several ancient
monuments, temples, mosques and churches and forts, casties and arches,
all of intrinsic archacological, artistic or cultural vale,

Angidiv, a pait of the Goa territory, is a tiny island off Karwar coast,
with no pormancnt residenta but an old fort, built to houwse of
Portugnese soldiers. It 15 situated at 747 06°3°-74° 073" E and 14° 45'1"-
145 457 N and it is here that the battle of liberation began in December,
196). It is now included as a part of Canacong taluka.

The area of Gog is 3306 sg. km. with 131 &m. long coast line which
is smore or less dentate with creeks, imlets, niver delias. The maximunm,
length is 105 km, and the width %o km. The z2rea s comprised of 1]
administralive units as talukas, (1) Peroem, (2 Bicholim, (3) Satari, (4}
Rardez, {3) Tiswadi tTlhas), {6} Saleete, (T) Marmugae Smallest, (8) Ponda,
(2) Sanguem (arpesty, {101 Quepem, (11) Canacona {with Angidiv} which
form the basis for presenting the dwstrtbution of species in this Flora
{Map-1}. Forests though very much degraded dunng early 60°5 cover
atout 1030 sg. km.

The region is drained by the rivers, the Mandovi {61. 6 km, long}
and the Zuari §62.4 km. long) wihich form wide alluvial deltus befars
discharging inte Apuada Bay and Marmugno Bay respectively. They are
navigable throughout the year. The other small rivers are Sinquerim,
Chapora (Colvale), Tiracol {Araundem), Sal, Talpona, Gulgibaga, Baga,
Mapuce, Bicholim, Sanquelim, Pareda and others, zll originating from the
Western Ghats, mostly ontside Goa limits,

The major paﬁ.inn of the slopes of the Western ghat belt falls within
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taluks and the other high points range from 350 m to 00 m in different

talukas. The Dudhsagar Water falls (Sanguem taluka) with rushing svagers
of about 600 m below into the far-reaching valleys and luxurient forest,
offer z gorgeons panorama, particularly during the rainy seasmy_



=
] - 2 ; »
. # ana £
X ‘% DA .
“’mmnm .,.‘-F;E* }b]‘a e, ibwun Ty, ||
=it ot ¥ Ey i
- huu-l L Fg)
1

A ELEVAT [ in HeCdil
&  AMM STULERD
e SYUTE DAYMDARY
wor TaiEAR BRI

T Rk LINE

5
0] )
l.lnl.lHLl;!c:
L]

ANHJADIF |[BLANG

!
!
|
W

L™ FTaGa| n'—. L4

- L3 "a
'F‘ 1"?"5 IIJ'H-'I-‘

MAP T

Diu, a small island off Saurashira coast, with narrow sandy shores
and rugged racky creeks aloag thz south, facing the Arabian sea, is boun-
ded by other sides by narrow swampy Chassi river which separates Gogale,
a parf of the main land of Funagadh district of Guijarat State. Gogale
together with another tiny Simber island (Panikota island-situated a few
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kilometres away, east of Din along the coast but ot included in the present
work) forms a part of Diw disirict. The location of Diu is 207 41°54"70°
44°30°N and T0°52°3¢°-71°0 "30"E (Map 1i). The island which wus under
the Muslim rulers of Cambay, was occupied by the Portuguese in 1334,
The area of the is and iz about 40 5q. km with its maximum length about
12 km and tke breadth about 3 km. There is no forest zope bat the sandy
area 15 densely covered by branched palms ‘okra’ [Hyphaese dichatoma
(Whate} Furtada).

Daman :
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Daman is & small enclave with an arey of 37 59, km., aloog the West
coast within 20°[2°.20"28" N and 72°30°-72°34'F is hounded by the Arabian

eca on the West ond Surat district of Gojurat Srate an ather sides. The only

important river, Daman Ganga divides the towe into big Daman (Fort
area with offices) and small Daman {Nani Daman with shops), The area
with Its ancient fortress was once under the Muslim rulers of Cambay and
later in 1555-'39, was acquired by the Portuguese Governor, Francisco
Fareite, in exchange of half the revenee derived from D The small
township is assocteted with villages like Bimpor, Dundorta, Dabei, Thana
Paidi, lJampor etc., some of them along the swampy banks of the two
small rivers, the Coileque on the north and the Cale on the sowih and
on the sandy beach along sea coast. Thorny scrub rype of vegetation
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Dadra and Nagarhaveli :

Dadra iz a small, town aloag the Daman-Vapi-Nagarhaveli toad, about
8 km north-west of Magarhaveii. MNagarhaveli 13, however, a wide hilly
tract with good forest zones. This tegion is siluated between 20703 -20°22°
N and 72°55°-73°13" E. Wagarhaveli was under the Maratha rolers almost
during the whole of 18th century and in 1781 they granted Naparhaveli
incleding Dadra to the Poriuguese for the various favours rendered to the
rulers. The srea, being extremely inaccessible with mestly “Girtjans” Hving
in various grouns of hamlets on different hill tops, the development even
in minar projects was praclically negligible during the Portugucse regime.
Suhsequenily by the movement and uprising of the local people, ltberation

of Dadra was effected in July, 1954 and of Nagarhaveli in Aogust, 1954,

The arca of the region is 490 sq. km. Though it was a part of
Draman district during the Portuguese regime, due to 3s earlier liberation,
it 18 now administered a2 a separvate Union terntory with Silvassa as the
headauarters to the Government. Forests of the area with Saily, Khunval,
Dotora ete. as forest administration centres though wery much disturbed
earlier, have good potential to improve their productivitiy. Traman Ganga
which joins the Arabian sea at Daman is the only important river flowing
across 1he region. The hilly ranges which represent the norihern extreme
of the Wesiern ghats have high tops with altitudes ranging from 250 m (o
432 m. Ghambir ghad, the highvst peint aiong the range with 684 m
aititude 15 just oursile Nagarhaveli berder (Map IV).

GEOLOGY AND S0OIL

Following the general pattern of the Western ghats and the west
ceast of the southern Maharashira State, the Gos region can be divided
into three phystographic vnits ; {1) Hilis and valleys along the ghat Zone
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with old erystalline rocks of Granite-gneiss mainly of biotic type belonging
to Archean age traversed by schists and quartzites, {2) Natrow coast line
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mainland between the hills aond thE: coast with eresidual laterite ﬂrthﬂ
detrital 1ype. The most interesting aspeck of Goa’s position 18 its location

DADRA & NAGAR HAVEL|

== PR N TR IR FRTURT mwm ¥

i\ i
. Iy {
\ ' |

n 'Fﬂ.ﬁr{k:n:lu "r
e | L

Y ) T AN LML
Ny L, : 4
- . - Fan IrE s
L]

e
4

by -.9' Wt e
S . ::"t‘!-_ =;="="_, ngr.-’
A -
-H*""'\. hﬁ-. .5: i lf: .

“‘é:"#'-'«_-f‘% { ""%

s
4
g
s

EEEQEE‘HEE——EE_“—EE_
i >
1 e O G o ol et O I s e sl e et il N S el o T S Y S 0T = T T e By ol

MAP IV
along the transition zane betwesn the Deccan trap and the Archean rocks.
In fact, such transition actually begins from the narrow steip of the
Phenda Ambﬂlighat-ﬂamghat belt of south Ratpagiri district which has a
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Goa mogtly consists of Dharwarian Quartzitgs and granitegneiss which
form a part of the extensive southern Archean system, thus presenting the
rugged view of hills quite distinct from the terraced formation of Trappean

o [ R 1 e s i ) [ [ = Y Y e R
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P.D. Dhepe’s {1936) publications may be consulted],

The s0iis in Goa may be broadly classified inte thres main types : (1)
Laterites of high and low level type formed by nalural metamorphesia and
degeneration of underlying rocks aloug the ghats. (2} Red gravelly soils
derived from mivaceous pranite gneiss, coverimmg the undulating plateay
mised with mediom black soils adjoining river banks. (33 Alluvial soils

including coastel alluviem along the ccmsml helt and m low lying
situations,

General data on the geclogy of the Western India coast north of
Bombay, coverng the gulf of Cambay and Saurashtra coast (south) are
applicable to the region under study, Div, Daman, Nadra and Nagarhavel,
Cambay pulf basin, being now ap important coentre on the west coast for
o]l and gas explortation, 1% under inteDsive gevlogical study, It is an inira-
cratenic bayin formed by the sinking of Deccan Trep in the form of
Graben. There are & fow nrajor fauills and several subsidiary faults. Along
iy, Gopale couast as tn Saurashira coast, ossiferous conglomerates are
found, resting upon thick bue clay, The hedis of Nagarhavel of the Decean
Trap zooe huve hkasaltia {amygdaloidsl oc prophyritic) apderlying rocks
intersected by dykes of hing-grained basali und red guartz,

Soils of Diu and Daman mostly beloug to coastal alluvium mixed
wilh sand and medium black sail derived ftom the Trap and rocky creeks
of Trap arigin, They vary from fine sands {which occupy a wide rone

[ BT At the P Tl e 1ot Thi1l #:% Trarm ey R Tha &mile ':1-1 Tinrd+sm
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and MNagarhaveli area are mostly formed by disintegration of the Deccan
Trap rocks, occurring as thin finely broken, weil-asrated mantle mixed up
with decayed organic mader.

CLIMATE

The climate of Goa region though moist and relaxing, iz generally
healthy with four seasons, the summer from March to May, the south-
west mumsoen season (rom June o September, the posi-nionsoon Qeilober
and November and the winter December 10 Febroary, with a distinet
dry pertad of 67 months (November-Muay) when the rainfall is less
than 100 mm in a8 month,

{a} Hainfalk :

The onset of the south-west monsoon is no whers so sudden and
marked in the whole of Indis a3 on the Goa and Ratmagint coast ronnd
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about Jupe 7th where heavy downpours follow the poor ramns of hot
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to 900 mm from May to June year after wvear, i very indicative of this
phenomenon. The average annual gainfall for the Gea region as a whole
which is almost continuocus frem June 10 middle of October, is 2500 mm.
Coasiderable vapiation 1m rainfall from the coastal belt to the ghat rapges
is seen from 2600 mm to 3300 mm in the formet (Pernem taluka) and
from 4000 mm o 5000 mm in the latter {Canacona taluka) (Marmugao
2000 mm; Sanguein 4100 mm, Colem 3000 mm} The rainjest month is
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from year to year in the rainfall is not Iarge, On the average on 154 days
in the wear, the Goa repion pets rain of 2.5 mm or more per day. The
climatic diagram of Goa gives at one sight the impression of the climate as
a whole, showing distinctly the duration and the intensity of the average of
dry and humid seasons during a year (Figs. 2 & 3),

{b) Temperature :

In the hot season, temperatura rises slowly from March and later part
of April, and May forms the hottest period with 35%-37°C, With the onset
of monsoon, temperature drops by four to six degrees. Day temperatures
during monsoon are lower than those in the cold season. In the post-
monscon months of Octaber and Wovember, day temperatures increase

and days in November are considerably very hot. Night temperarares are
the lowest in January, ranging 15°-16°C, Areas within 20-25 km froen the

WEFL 44l CiRERiaiEs Ty ApEe Ay oy 1T =0 WA g

coast are the most pleasant, particularly in hot months with sea brésze
blowing, mnearly throughout the day, but along the miand both
days and nights can be oppressive during hot sesson snd more 50 in
the foot hill area,

{c) Humidity :

The region on the whole is very humid being very cloze to the sea
with the percentage of humidity varying from 70-90 along the coast and
from 80-95 along the ghat zone. Even during the winter and summer
months, the relative humidity seldom poes below 705,

(d) Winds :
Winds are very strong and are mainly wesierly or south-westerly

Ay tha mmoareras ihe Tr the wmok  ~F ﬂn..-. vane winds hlasw  From
'hH-I.I.lIJ.ﬁ the monsooo montos. 4n the rost of the JvRi, WIODOS ooy ITOIL

directions between north and east ia the mornings and between west and
north-west in the afternaons,

{e} Special Weather phenomens :

During the pre-and post-monsoon months, the region experiences
very ptrong winds sometimes ccaching gale force, particularly very neéar the
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eoast and heavy rain in association with eyclonic storms which develop in
the Arabian sea and move in close proximity 1o the coast. Thundersiorms
are common in the post-monscon months and the laiter part of the hoet
EeASOM,
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similar to the broad pattern characteristic of Gujarat coast and its interior.
The area is dry for greater part of the year except for about 3-4 months
when it receives precipitation under the influence of zouth-west monsoon.
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Generally, the rainfall stars from the month of June and lasts il the
middle of September, July being normally the month which receives sub
stantial rain during the seasen. The annval average rainfall varies from
584.6 mm (in Diu) to over 2000 mm {fn Daman and Nagerhaveli).

Soon after the raims, dry period sets in from October onwards follow-
ed by winter season, December-February. The temperature for the coastal
places does not go below  14°C while in the hilly tract of Nagarhaveli it
touches down mearly I10.5°C. With the onset of summer from March
onwards, the weather becomes qumite hot with temperature rizsing upto 37°C.

The data as available for Diu and Daman only indicate thai relative
humidity in the atmosphere is high during rainy season and low during
summer, the percentage varying from 55 to 87 thronghout the vear,

VEGETATION AND ANALYSIS

-~

The vepetaiion can be broadly classified into the following types :

{i) Estuarine vcgetatinn mnsisting of mangrove spacir::a along the

T Y L ETRN MU PR v PR UL N 3 N, | [ e RN s Frwer a1
I TRl T AMLE Y LR R it ||.'|"|-'|n'.l . [I.I.l,l' el ERIRLE "EE’;leULI 'ﬂ-luuﬁ 'L].“; L Lilkadisildgl

belts; {11} Plateau vegetation comprising of low deciduous as well a5 moist
deciduous species confined especially to the lawer elevations of the ghats ;
(iv) Semi-evergreen and evergreen forests Limited to patches along the upper
clevation of the ghats,

Altitudinally, the estuarine apd strand vegetation range from sea
level to 50 m, the low decidoous and moist deciduous species fall within
30-300 m and the semi-evergreen and evergreen forests occur From akbour
500 m onwards. Besides, the area abounds in many hydrophytes and grassl-
ands which occur at all elevations. The compesition of the various types of
vegetation has been briefly analysed beiow :

{i} Estuarine vegetation of mangroves along swampy river banks .

Climate has no appreciable influence oo its composition and the
depth of the mangroves varies with the local condition. Botanically this
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zone iz characterised by the peculiar root formations {stili toots of
Rhizophora, pnenmatophores in Avicemtla, knee roots in Brugwiera eic.)
and viviparous fruits for seed dispersal. Belected esinarine areas along the
banks of river Chapora at Colvale, along the river Zuari at Borim, and
river Goa at Amona and river Tiracol at Conad have been
stodied in preat detail but the vegatation is monotonoons and uniform in
all these areas with members of Rhizophoraceae being predominant.

Thickets of Rhizophora comfugaia, R, mucrongta, Bruguiera
gypmorrhiza, Kandelia candel, Lummnitzera racemosa, Senneratia casealarfs,
Avicennia offfcinalis and A. Marino readily strike the ove while Cerbera
manghas, Fxcoveario agafiochy and Aegieeras  corniculayian are rather
seattercd, Undererowth 1s scarce being mostly confined to  Acanthus
ilicifolivs,  Derris  rifoligta, D. scandens, Clerodendrum  inerme,
Caesalpinia  cristq, Cyperus compacins, Virex (rifolie and members
of Poaceaer. Often Adcanmthur ilicifolius presents pure formations and near
the hightide mark, FExecozcaria agallocha and Clerodendrim inerme arg
conspienous topether with soch drought-loving species as  Croralaria
futescens, Aristotachia indica, Boerfavia triantherma etc,

{il) Sirand and creek vegetation glong coastal belt

Much of the coastal region of Goa 18 rocky with projecting ridges as
well as rocky boulders and consequently the strand vegetation iz limited to
a few patches of narrow strip bordering th¢ Arabian sea. The vegetation
along the south bank of river Mandovi near Panaji belong to this category,
Tree species as Porgamia pinnate, Thespesia populnea, Cerbera manghas,
Calophytium mophyffum and Pandanus tectorius some of which are exatics
but naturalised, growing wild, whereas Cocos mucifera and Casuaring
equiretifolia are extensively cultivated affording & picturcague view. The
other associates include such shrubs as Derris rrifoliata, Caesalpinia crista
Flageliaria indica and Seaveola taceada intermized with Semwvinmm portul-
acusirim, Arthrocremum indicum, Melanthera biffora, Fimbristylis schoenof-
des, Cyperus arengrius, Phyla nodifiora and Spinifex fittoreus. Along the
coastal sands Urginea indica and Lawnea fallux flourish luxoriently with
Ipomeea  pescaprae  effectively serving a3 a sand binder at many
paints especially near tha river deltas the strand vegetation abruptly merges
with the mangroves with the compoenents of both the types getting inter-
mxed.

Along the rocky creeks and projecting ridges facing the coast, could
be seen many herbacsows species as  Negnatis rhieedei, N. lancifolia,
Iphigenia indica, Scilla hyacinthing, Cyperus sguarrosus, Narepamia algta,
Begonicz cremata, Mitreola oldenlandioides, Habenaria grandiftoriformis,
Tricholepls glaberrima, Adiantum philippense and Trichadesma sp. together
with othar members of Scrophulariaceae, Asteraceas, Acanthaceae,
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Rubiaceaes and Euphorbiaceae, Cassle absus, Nevracanthus spliaerozia-
chyus and Lepidagethis cuspidata are common associates with such climbers
as Mucung prurita, Asparaguy racemoswy, Cocculus firsutus and Gloriesa
superba.

{ii1) Plategw vegetation along unduiating ferrain and foot hitls ;

A major portion of Goa belangs to this calegory with the scrub
jungles extending from 30-200 m and the decideous forests confined to
200-500 m altitede,

{a) Open sernb jungle : Undulating rocky plateaus with scant vegeta-
tion are mei with along Panaji to Cortalim, Panaji to Celvale, Cortalim to
Margao apd from Bichohm t¢ Sanguelim, ¢ mention a few which are due
o Manganese ore nlining “Kumri™ cuitivation, overgrazing and other bigtic

fuctnre, dngrardivm apeideweals 18 pultivatad gn an aviongive goala Havaeraly
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eroded waste lands sustain patchy vegetation composed of dry deciducus
clements as Carissa cowgesra, Holarrhena antidysenterica, Lontana comara
var. acufeara, Calicopteris  floribimda, Woodfordia fruticoza, Mictocps
panicuiara, Grewia abutififolia, Virex negundo and species ol Breyrtia, Col-
otrapis, Lizvphus, Cassia, Ixora, Seshania, Acacia, Albiria, Terminalia, and
Crotalaria. In the wastelands abound Girardinia zevlanica, Scoparia dulcis,
Leanotis nepetacfolie, Borreria stricta, Phyllanthus asperufatus, Elephan-
topus scaber, Euphorbia fusifermis and species of Corchorus, Sida, Leucas,
Justicia, Smithie, Ccimem etc, The majority of climbers are confimed to
Menispermaceae (Coconfus, Cissampelas), Vitaceae {A4mpelocissus, Cissus),
Asclepiadaceae {Gymuema, Dregea, Pergufaria), Liliaceas (Asparagus,
{florfosa) and Dioscoreaceae (Disscorea buibifera, D. hispida). The her-
baceous vegetation is seen at the best only immediately after the monsoon
and by November-December except for members of Poaceae and Asteraceas
the ground flora is nepligible.

{b} Maist deciduous forests : Forests around Tudal, Qrdofond,
Hutpal, Molem, Kodal, Ambiche ol near Valpoi and Anmode ghat are
essentially moist deciduous and mmch of the forest area in Goa fall under
the above type. The important components of the deciduous forests belong
to species of Yerminglia, Anogeissus, Xylia, Dalbergia, Diltenia, Phytlanthus,
Careva, Hymenadictyon, Wrightla, Xeromphis, Grewle, Loannea, Sapium
etc. mixed with Dendrocelamus and Bambusa. The dominaat
families rcpresented by density of population are Rubiaceas (Ivora,
Mitragyna, Morinda, Ading), Bignoniaceae (Hererophragma, Oroxylum,
Radermdchera, Stereospermum), Fuphorbiaceae (Glochidion, Macaranga,
Sapium,  Antidesma,  Bridelic, Mallorus), Anacardiaceas, {Spondias,
Buchanania, Linnea), Sapindaceae {(Schleichera, Sapindus, Allophyilus,
Lepisanthes) and Leguminosae (Dafbergin, Plerocarpus, Acacia, Athiza,
Ayiia). The tailest arbereal members include Lagerstroemia lanceolaia,
Terminglia crenulaty, Albizia sp. Xyiia xylocarpa, Kydia colycing, Schieichera
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oleosa, Lepisanthes sp., Alstonta scholaris and Dalbergia latifolia. The
moderately tall trees comprising the second ligr of species include 4pecies
of Grewia, Canthiunt and Morindg, Xantofis tomentosa, Sapindus emarginata,
Garuga pinnata, Careya arboreq, Xeromphis spinosa, Flacowrtia indica,
Ixara sp.. Macaranga peltaty, Buchonanin Immzan, Strychnos nux-vomica,
Meyna faxiflora, Antidesma diandrum, Wrightia sp. to cite a few, The third
tier is composed of shrubs or small trees such as Cafficarpg fomeniosa,
Vantilago maderaspatena, Zizyphus xvlopyrus, Z, glaberrima. Leea latifolia,
L. indirg species of Moghanie, Clerodendrum and Psychotria, Tarenng
asiaticg, Murrava panicwlara, Chasalia epliioxplvides ete,

The ground fora in forest clearings and exposed situatjons comprise
moembers of Fabaceae (Geigrasplr, Crofalaria, fadicofera, Alysicarpus,
Desmadium), Acanthaceae (Jurvicis, Rungia, Lepidagoerhi), Rubiaceae
(Exaflage, Oldenlandia, Borreria), Scropbuleriaceae (Scaparia, Lindernia,
Bacopa, Torenia, Rhamghicarpa), Euphorbiaceae (Phvlionthus, Euphorbia),
Asteraceas (Eclipta, Blumea, Spilanthus, Efephantopus, Senecio, Adenost-
emma)  and Lamiaceas (Oeimum, Lewcas, Leonoris, Pogostemon,
Orthosiphor).  Also Preric vittara, Sefaginella temera, 5. prowifera and
Ophioglossum fibrosum are seen In th - moist forest floor, [n addition to the
climbers met with g the scrub  forests, members of Cucurbitaceae,
Ranunculaceae, Smilacaceas, Fabaceae, Oleaceae, Convolvulaceas ete.

are represented in large oumbers,

(iv) Semi-evergreen and evergreen Vegetation along the upper ghats.

{a) Semi-everpreen forests :

These forests are seen only as patches along the upper elevations
of the ghats mostly above 500 m and bordering the contiguous forests
of Ratnagiri district on the north and North Kaaara district in  the sputh.
In thisg belt, the moist deciduons forests graduoally changs into temi-ever-
green formation and isolated patches of typical evergreen species are seen
scattered in the sheltered ravipes and vallevs. Such forests are seen at
Ambache gol, Molem, Bntpal and Nadgnem, Arboreal growth is luxorient
and the tree trunks are partially laden with lianas, epiphytes and mosses,
These forests are jdeslly suited for ferns which thrive well in huzmid
conditions. Angiopteris evecta is the only tree fern recorded from this

forest,

Tha tallagt Tresc ars nfpnnﬂ.l-ﬂ of AMicholia chomages Afurfer),
mhp a i34

Ine faliepy Tress e 2o Mk ol JdIcheiIad champaca, Myrisiicg
malabarica, Cryptocaryva wightiana, Actinodaphre angusiifolis, Ficus
talbotii, Lagerstroemia lanceolata, Pterospermum diversifolivm, Zanthoxy-
lum limonella, Sapindus laurifeliug, species of Holizarnag, Garcinia italboiff
and Canthivm dicocewm. Mext in order are seen trees such as Afseodn-
phne temicarpifolia, Glochifion hohenackeri, fxora nigricans, Bischofia
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Javanica, Macerange peltata, Hopea wightiana, Clousena dentara, Linociera
malabarica and Qlea diolca.  Alomg the forest outskirts, Leeg edeewor-
thif, Gomphandra  pofymorpha and Wendiandia thyrscidea, Glochidion
vefutinym, Ficus asperrima, Celtis cinmamomea, Blachia denudata, Cinnamo-
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are (requent. The third tier composed of shrubs include Chasafio
ophioxyloides, Psychotria dafzeflii, Maesa indica, Gymnosperia rothiana,
Paramiznya monopfiviia, Glycosmis mauritiona, Leea indica, L. edeeworthii,
Chomelio asiatica ete, associated with other scandent shrubs, Lavunga
sarmentosa, Ancistrocladus  heyneanus,  Sarcostipmn kfeinii, Conngris
wightii, Sirychnos colubring, Roureg santaleides, Salacia oblonga, Erycibe
paniculats etc.  In the disturbed forest areas Dillenia pentazyug, Caréya
arborea, Xeromphis spinoxa are common together with climbers such as
species of Argyreia & Jasminum, Anodendron paniculatum, fchnacarpus
Srutescens, Smilox zevlanica, Mussaends globra, Rubia cordifolia and
memhbers of Asclepjadaceas and Dioscorcaceie.

(b) Evergreen forests

The evergreen forests never reach the climax as seen at North Kanara
in Karnataka but represents & pood transitional zone which actually
starts from Phonda-Amboli-Ramghat belt of the south Ratnagici district,
The density ia much less, often much patchy purely due to biotic inter-
ference. The tronsition from the semi-evergreen forests to the evergresn
is gradual and almest imperciptible. The tree compoaents are seleeted
and few limited to such families as Clusiaceas, Ebenaceae, Lauracear,
Moraceae, Euphorbiaceae, Sapotaceae and Burseraceae. The lofty trees
belong to Calophyiivm elatum, C. apeiafum, Garcinia cambegia, Canarium
strictum, Lophopetalum wightianum, Chroisophyilnm roxburghii, Paloguium
elliptician, Arfocarpus  goMezionus, Diospyros  ghenum and  Knema
arferuata whereas the medium sized trees are composed of Litseo
wightiana, L. coriacea, Ficus asperrima, Aporusa findleyatia, Antidesma
menasy, Coralfia brachiate, Evadia funugnkenda and Mallotus philip-
pensis.  Near thv sireams, MHydnocarpus  lawrifolia, Syzygium  cumini,
Ficys tgjakela, F. talbotii and Mammesa suriga are frequent.  These forests
abound in [ianas, such as Butea parviffora, Entade pursaeiha, Schefflera
venulosa, Chonemorpha fragrans, Gnetum wla, Derris bakeri and Combretum
latifofiurn. The undergrowth is composed of such shrubs as Ixorz
coccinea, Dracacna ternifiora, Rawvolfia serpemting, spacles of Nilgirianthus,
Thelepacpale, Mackenzipa ete, in addition to thoge common in semi-
evergreen forests.  The ground vegetation is sparse and poor limited to
members of Zingiberaceae, Araceac, Urticaceae, Cyperaceae and Asteracese,
positively due 1o frequent eutting and grazing.

As compared io the o resis of Morth Kanara the epiphyies

Er
are comparatively poor, limited mostly 1o ﬂrchjdauca: {I}endmbmm
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Cymbidium, Erig, Buibophyllum, Vanda, Aerides etc), Asclepiadaceae
{Hoya pendula) & Araceas (Remusatia vivipara) but a few species such as
Utricularia  striqiule,  Argostemma  courtallense, Habenaria crinifera,
Beggonia crenaia eic. are seen in the crevices of tree bark wherever there
is 4 hittle soil and moismare thus superficially appearing as epiphytes.
Drvnaria guericifelia, Microsorium membranaceum, Pyrroxia  adnagscens are
some of the common epiphytic ferns that abound in thess forests. The
roof patasites belong to Scrophulariaceae, (Strige, Sopubia, Rhamphicarpa,
Centrathera), Santalaceae {Santalum album) and Orobanchaceae | deginetia
inelica).  The stem parasites are predominantly composed of members of
Lorunthaceae (Fiscwm, Helixanthera, Helicanthes, Dendrophthoe, Taxillus
etc.}, though Cassytha filiformis and Cuscuta reflexa are also frequent.
The terrestrial orchids include Ploramthera gusannge, Nervilia arapoana,
Malaxis versicofor, together with species of Habenaria and Peristylus.
The compasition of the parasitic, epiphytic and ground vegetation ares is
more of lesg simular in both the gvergreen and scmi-cvergreen forests,

The herbaceous vegetation in thess forests include Geepfitla renifor-
mis, Adenostemma lovenia, Costus speciosus, Curcuma decipiens, Ageratim
canyzoides, species of Blumea, Smithia and Torewmia, Emilia sonchifolia,
Spilanties ponicuiata ete, glopg with members of Cyperaceas and Eriocau-
laccae. Along moist rocky slopes occur species of Neanotis, Canscora,
Senecie, Impatiens, Uiricularia, Arthracon, Begonia, Centratherum, Linder-
rniz and Ndenfandia together with Cheilanthes fenuifolia and  Adignium
philippense. Many of the herbaceous species that ogcur in the moist
deciduous forests equally thrive well in these areas.

Under hydrophyies, the free floating as well as the marshy plants
have been intluded irrespective of the forest classifieations, The vegetation
is monctonous containing many ubiquisis and are independent of the
macroclimate. The rooting marsh  plants  include Nefumbe  sucifera,
Nyminhaea pubcscens, N. nouchali, Monochoria vaginalis and species of
Eriacauion, Polveonum, Cryptacoryae eic. besides many sedges and grasses.
Acrostichum qurcum, the littoral fern grows along back waters near Tirem
(Satari taluka) and is rather rare. The submerged aquatics are composed of
Ceratophyilum demersum, Najas miner, Blyza echinosperma, Hydrillz
verticifiata, Qtefia alismoides and Vallisneria  spiralis to cite a few. Among
the hydrophytes that extensively cover the surface of water are fpomoea
aquatica, Uiricularia flexwosa, Myriophvilum  intermedium, Nepiunia
oleraced, Cyperus cephalotes, Pistia straticies, Hygrorhyza aristara ete, be-
sides species of Nymphoides and Nymphaea, Fres floating hydrophytes like
Pisyia stratiotes, Nympheldes sp. and Utricularia flexuesa grow gregariously-
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in suck dense patches that vast areas of the pond ars completely
coverad by them. The rare species, Eriocaulon rivilare 15 an inter¢sting
collection from these areas.

In the fast lowing streams attached to the rocks are seen members of
Podostemaceas, belonging to such species as Dicraeas sfylosa, Griffithe!la
hookeriana, Hydrobryopsis sexsife and Terniola zeylanica associated with
Eriequlon rivulare and Homonoia riparia, In meist er drying mud neat
ponds and streams are seen species of Drosera, Bocopa, Xyris, Utricularia,
Limnophita, Saccolepis, Eriocanlon, Cyperus, Salomonia, Phyla, Dysophpita,
Burmamnia in profosion.  Alonz the banks of streams with calm
water are seen Lagenandrd ovale, Cryplocoryne spiralis, Homonola riparia,
Crinumt aslaticnmy, C. latifolivm and Rotulg aguatica. In inundated rice
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The account will be incomplete without mention of rheophytes that

are confined to banks of streams. Pandanus tecrarius is conspicuous form-
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tree species that may be included under this category are Syzygium cumini,

Ardisia  selanacea, Cinmamomiun  zeylanicum, Barringtonis  racemosa,

Madfuea longifolia, species of Fiews and Polyponum, Homonoia viparia,
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theophytes are members of Podostemaceae, that have alresady been
mentioned eaclier,

GRABSLANDS

Patches of grassland ocenr in the plaing of Goa especially in low ly-
ing areas along the undufating platesn and ta)l grasses dominate practically
suppressing other  herbacsous vegeration. The region near Onda is
ane such fertile area. In such swampy regions, Jrachne milfacen,
Jangencila griffthiana, Ptevdoraphis spinescens, Saccharum  Sporianeurm,
Sacriolepis interrupta, Hygrorbyza aristata and Paspalidivm geminatim
deminate. In shady parts fechacmum semizagittatunt, Oplismenys composi-
tus, O. burmanni, Sporobolus diander, Garnotia stricta and Cyriococctm
axypfyifum are very common. Along rocky slopes Manfsuric acumingta,
Themeda triandra, species of Lragrostis and Digitarig stricta occur. n
cultivated fields Centothera leppacea, Cynodon daciylon, Digitaria ndecen-
dens, Echinachloa colenum, E. frumemtacea. Irachne miliacea, Jansenella
griffithiana, Panivum notatum  as well as species of Parpalidium and
Setgria grow as weeds. Manisuris  rafborii seems to be restricted
in distribytion in Goa and possibly to adjoining zones and a new species,
namely Manisuris gogensiy has been described by us from this ragion.
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ECONOMIC AND MEDICINAL PLANTS

In Goaa wide range of wild plant material grows well end with
proper planning and systematic cultivation some of the species can be deve-
loped into plants of considerable cconomic importance. Plants hike Corcos

nucifera, Anacardinm eecidentale, Mangifera indica, Aranas comosus, Arcca
rerdosiog Pinose  priaruwm Jrl‘nr‘-.rr_rﬂuf fl.ﬂl'.ﬂrrﬁﬂ.!'n'f!u! EFHIFE -ﬁr M:.ll'n !!l'r'ld
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Citrus, Psidivm guyave and their cultivation and further development on a
commercial basis are quite well known. Species of Garcinia indica, Cinng-
moptirn zevianicum, Myristica fragrans, Murrava koenighi 45 condiments
deserve a mention for theic utility, A few other species like Flacourtia
Jangomas, Averrhoa bilimbi, A. carambola, Litchi chinensiz, Phyllanthus

P LY T DR .,

Emm!ca arc alsu ErgWWn for their edicie iTuits.

As for the timber, variety of woods are in demand with the develop-
ing industeialisation and some of the species sugpgested here are known
for their guahity of woed, With proper management of deciduous and
semi-evergreen lorests, most of the gpecies can be brought mio the apprav-
ed range of species required for woodbased mdustries. Besides the
wellknown timber species of Terminalia, Tectona, Lannea, Dafhermia, Xviia,
Lagerstroemia ¢te. trees like Saccopetalum tomentosum, Hopea wightiana,
Sterculia foerida, Prerocarpuy marsupium, Porgamia pinrata, Bridelia
retusa, fhilenig  pentagyna, Holigarna  ardotiiondg, SeZveivm  comind
Mitragyrra parvifolia, Madhuca longifolia also deserve specinl attention,
Though Tecicita grondis, the teak, dogs not occcur wild it can possibly be
introduced and cultivated as scen lrom the forty vear old teak plantations
ar Valpot which 185 somewhat satisfactory. Several uselnl exotics like
Eucalyprus, Casnaring ctc. grow well,

For extraction of fibres, ailz, pams eto. several Epecies are knowgn to
yield suitable malcrial, Species like Sarcostipgma kleinii, Blumea eriantha,
Guizotia abyssinica, Cerihamus  tinctorius, Mimusopy elengl, Origgnum
vulptire, Thymus vuigaris, Samtalum album, Croton tighum, Hitchenia
cawling, Fetiverig zizanioides, Cymbopogon sp. et¢. are quite important as
o1l producing plants. Corchorne copsuiariv, Crotolaria jumces, Calomur
preuda-teniis, Caryoia urens are some of the fibre viclding plants where as
Stercuwlta wrens 182 good source of “Karaya” gum used as a food
pTeservative.

The grasshands of Goa harbour many economic fodder grasses which
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palatable fodder grasses include Cenrotheca lappacea, Cynodar dactyvion,
Echinochloa frimentatea, Hygroryza aristata, Isachne globosa, Paspalidium
germinatum, Digitaria adscendens, species of Setarfa, Themeda cymbaria,
T. tremula and T. triandra. A few species as Afloterepsis cimicing, Apluda
mutica, Chloris barbata, Coix lacryma-johi, Garnotia siricta etc. though not
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upto the mark, ar z
are scarce. However, care should bc taken l:ﬂ avord some prasses like
DPactyloctenium  acgypiivm and  Paspalum scrobiculatim which  develop
poisonous cvanogenetic principles especialiy on wilting. In addition, many
forape leguimes arc found EI‘GWIHE wild in iliesc gi‘.iﬁ-ilﬁﬁu:- and these
legumes due to their high protcin content, richness in calcium and phosp-
horus add espsiderably 1o the nutrittve value of the forape grasses if they
form at least 209, of the fodder. The commeon legames that ocecur in this
region are Desmodivm iriflorum, Celssaspls cristata, G. tenella, Goniogyng
hirtg, species of Alveicarpus & Indizofera, Phaseolus radiains, P. trilobus,
Seshania sesban, Smithie sensitiva, 5. eonfertas and species of Caseia,
Vigna, Zornia & Tephrosia etc. which are well known for their forage
value but in naturc these da nat ocour tn proper proportion. By selecting
such of the indipencus rich lepumes that are common in Goa and by
broadcasting the seeds during the ¢arly monsoon, the nutritive value of
the Todder grass can be considerably cnhanced.

The area is quite rich in medicinal plants. There is a good possibaity
of introduction and cuitivation of several useful species required by the
Pharmaceutica! firms of Bombay who have already been planning for
cultivation and propagation of specific medicinal plants. To mention a fow,
species like Safacia chinengiz, Rubia  cordifolia, Spilanthes ponicilata,
Plumbape  indica, Holarrhena antidysenteriva, Rauvalfia  feppenting,
Grmnema syhvestre, Tvlophora indica, Hemidesmug indicus, Strychnos nux-
varricg, Solanw nigrum, Withaniq somnifera, Adhatoda vasica, Hygrophila
auricilata, Ocimum basilicum, Coleus amboinicus, Zingiber officinale, Frsete
superbum,  Chreulico  archioides, Iphigemia indica, Aloe barbadensis,
Asparagus racemasuf var. Javanicus and Gloriesa superba, well known  for
their medicinal valoe, grow under natural conditions in Goa foreats.

PLANTS OF BOTANICAL VALUE

The flora of the region abounds in interesting specias of botanical
value both from the taxonomic as well ag academic point of view especially
for student community. Quite a few species have been found to be new to
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and species of Fimbristyiis etc. Ceropegia fantastica, a rare plant has been
collected apain after a lapse of over 50 vears. Drogera indica species of
Utricwlorie members of Podostemaceae lika Dicraca siviesa, Griffithslia
hookeriana, Hrdrobryoepsis sessile, Termivlas zevianica and prasites like
Aeginetia indica, Dendrophthoe, Helixanthera, Heliconthes, Loranthus,
Maerosolen and Viscum aré quite interesting enough. Orchids both terres-
trial and epiphytic like species of Platanthera, Habenarin, Lipariz, Eulophia
and species of Phelidota, Cymbidium, Dendrebium, Vanda ete. deserve
special mention. The Pleridophyte Hora is equally rich with species of
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Selaginella, Ophioglossum flbrosum, Angiopateris evecta, Acrostichum
aurcum, Schizeloma Aeterophyifum and several others.

Many species of considerable values and interest along Baranzong
iron of¢ mipe arga, are disiarbed and eliminated.  Tr is very
necessary to level the ming arcas and provide the suitable environment
for the natural regeneration of the species of the surrounding forest.

5T

The vegelalion on the island is confined to various habirats such as
racky creeks, sandy sea shore, sand stone pits, swampy backwater area,
salt pans and fallow fields and roadsides. Tree species ara practically
absent except for Hyphaene dichoroma together with plants like Borassiy
Rabellifer, Cocor wcifera, Pongamin pinnate, Tamarindis  indica,
Pithecefiobium dulce, Thespesig popuinea etc. most of which are exotics.

On the eroded projgeted rocky crecks along sea shore, 4
number of hethaceons species like Statiee stocksti, Portuluca quadrifida,
Glinns, oppositifefivs, Gonipgyra hirta, Tephrosia ualflera ssp. petrosa, Kie-
hajie ramosissima, Trichodesma indicim, Dipteracanthus patuls, Euphorbia
parviflora, Phyflanthius  debifiv, Areipley- srocksii ete.  together with a
climbing and trailing plants such as Cocouds Krsutus, Clitoria ternaiea,
Cayratia  carnosd, Mukin maderaspaigna, {pomoesa Maxima  ete. are
common. The most common grasses met with arc Apfuda munica, Chloris
monlana, Cyitbepogor parkeri and a few others. Al Napgoa, a small area
of gravel and rock, adjoining the rocky creek, stunted bushes of
Commiphara wightii form 4 dominant commuwnity mixed with Barleria
pripnites, Striga pesnerioifes var, minor A root pacasite on dndrographis
echigides and Lepidagariis trinervis is rather frequent along this area.

It i= quite currous to note that some of the above mentioned
herbaceous taxa and Commeling albesgens, an interesting spectes, so far
known from HRajasthan only, grow sparsely or somelimes singly in the
small shallow pits on the rocks covered by a thin fayer of sand. Further
some of the rocks deeply projected Into the sea are heavily laden with
marine algae of 8 wide runge of species of which are considered to be of

ecopomic value, {(These species are not included in the present
work).

Along sea shore on the southerii fave of the island, sand binders
like fpomorca pes-tigridis, Cyperus arenarius, Avluropus lagupoides grow
luxuriantly. The other herbaceous associates are Polycarpaca spicata,
Digera alternifolio, Hydrophvlax maritima, Borreria articularis, Evolvulus
afsiroides, Phyia nodiffora, Indigofera cordifolia, Eragrostis ciligris sic.
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Very near to the undisturbed sand atane ditches and excavations
particulatly in castle area a number of perennials such as Aburifon
indleum, Pupalia leppacea, Lamtana comara var. acufeara, L. indica,
Casyiz jtalica, Boerhavia verticillata, B, diffusa, Triumfeita rofundifelia,
Plumibaee  zevianica and annuals like Bidens biternara, Trignthema
decandra, Andrographis echioldes, Trichodesma indicum, Vernonia cinerea,
Pulicaria  wightigna  topgether with trailing and twining plants like
Cardiospermum halicacabum, Cucumis prophetarum, Mukia maderaspatana,
Ipomeea obscura, Rhynchosia minima var. laxiflora and grasses, Sporobolus
marginatus, Cenchrus sevieerws, Chloris montana, Apluda  muiica,
Arthraxon loncifelivs, A, prionodes are of common ocurrence.

Tha muddy flats along the northern gdgg of ithe 1gland with o thin

muddy flats along then ern {he island with a thin
layer of alluvium harbour only one mangrove spocies, Avicemmia maring
var. gcutissimg. Even the matere plants are vary stunted, hardly 30 50 cm
high, and such growth may possibly due to regular picking up of lender
leaves by local pecple, for caitle fodder. Adefwropus lagopeides and
Uroshondra setwlosz which resist brackish and marshy conditions, grow in
this area.

Near about salt pans, a little away from the marshy tract, halophytes
represented by Swgeda and Arthocnemum together with (he usual grasses
and sedges Aeluropus lagopoides, Urochondra setwlosa,  Fimbristylis
polptrichoides are met with. Colonics ol Cressa cretica, Arthacnemum
indicym and Salicorniz sp. are quite predominant.

In the failow fields covered with sandy soil mixed with gravel and
rock, stunted XYerophytes and mesophytes are common represented by
Fuphorbia mivwlia, E. tiruealli, Gymnesporiz emarginata, Caesalpinia
crista, Leptadenia prrotechwica, Barleria prionites, Lantana indica,
Calowropiy procera, Jairopha yossypifelia, Hibiscus wicrantmus, Cordia
rothii together with some climbers like Pergidaria daemiz, Rivea liypocra-
teriformis, Asperagus racemasur, fpomoegg obscurg ete. In and around
ficlds where Setaria [faficg 15 cultivated, annuals such a3 Comumeling
Jorskalaei, Corchovus aesivans, Celosia grgentea, Stripa densifiora and
a few grasses like Cenchrus sefigerus, Apluda tutica, Chrysopogon fulvus,
Sorghum halepenze otc. grow sparsely.

The common roadside weeds in Diu town are Cleomie Wicoga,

Cassia tord, Indigofera linneei, Glinis cppositifplive, Acanthospermum
Mepidum, Pedalivir mitirex, Sesamum mulayvanum, Acalypha indica etc.

The Juxuriant gmwth of the branching paloz, H_}Jpﬁaene indiea in so-
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the adjoining regicns cutside Diu boundary is really remarkable and has
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no parallel anywhere in Indiz, either along coastsl or desert areas

Damay :

Major part of the area i3 under cuttivation either for food crops or
cash crops. The sandy or strand vegstation appears ail along the narrow
sandy beach mixed with undulating gravelly mounds or small hillocks,
practically barren or with low scrubby wvegetation, The pirrow strips of
muddy flats present a poor mangrove vogetation,

Along the sandy belt Alee barbadensis, Sericostoma pauciflorem
fpomoea pescaprae, Solmmumn surattense, Jatropha gossypifefia, Thespesia
populneq, deocia milotica, ssp. indica, Lantanag sp. etc. are Found to be
common. Hyphaene  dichotoma grows singly or in groups along the
southerm ¢oastal belt but not in such large nurmbers as seen in Diu and
surroundings, The northern sandy belt is mostly with coconut planiations.
Along the shore and a little interior, FPhoenix spivestris and Harassue

fabelfifer are common,

‘The unduiating terrain and hillocks are devoid of tree growth. A fow
shrubs and mostly, grasses dominate such habitat. The open  grassy
areas and the slopes of the hiilocks are dominated by species of Fhemeda-
Pretidanthistirig commuaity, commonly asgociated with fschaemum dlcum,
1. semisapitiatum, feeifema  faxum, Heterapogon contorins, Prugrosiis
viscord, Digitaria sp., Setaria glavea, Chloriz barbare mized with a few
lepumes like Gelssaspis crisrara, Alysicarpus buplenrifolius, Sopubia defphini-
Solia,  Evelwlus alsinofdes, Celosia arpentea and species of Swdthia,
Desmodium, Lepidagatins, Borreria otc. Among the shrubs, Laafana sp.,
Adkarodg vasica, Buphorbio tirueaili, E. neriifolia, Vitex nesundo, Grewia
tiliaefolia, Woodfordia fruticosa, Zizyphus mauriviang are found to be
common along the plaios.

The ruderal vegeiation commonly consists of Lewcas lavandulasfolia,
Martvnia  annua, Leonotis  nepetacfofia,  Justicls stmplex, Alysicarpus
hamosuy, Xanthivm sirwmarivm, Molachru copifate, Cassia vecidentadis,
Achyranthes aspera, Tridax procumbens, Argemton  mexicapa and such
other weeds, Aloug the motst situations species of Cyperus, Fimbristyiis,
Secirpus, Eripcatiion and Dopatrium juncewm eic. appear frequently.

The mangrove vepelation occurring on moddy flats along the river
banks of Daman Ganga, Cotleque and Kalei consists of mostly Avicennia
maring var. qoudissingg, sssociied wilh Aegiceras cormicuigius, Acanthus
ilicifolius, Sonneratia opetata, Saficormia sp. and a few members of
Cyperacene and Poaceze.
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Dadra :

The area 1= generally under cultivation with a few open grassy felds
and wastelands,

The grasslands are generally dominated by species of Preudanthistiria-
Themedn - Iseilema community, The common asseciates In the prasslands
ate Frchaemum Tndicum, Sefaria glauea, Aeschynomene indica, Alysicarpus
varinalis, Desmodium  triflorum,  Smithia  zaltuginea, Rhamphicarpa
Tongifforn, Merremia emargingia, Phoflanthus  simplex, Aneifema sp.,
Euicortema kyvssopifnlivm, Triomfenta rotundifolia and a few athers.

The ruderal vogetation is very similar to that of Daman with
species of Levcas, Marfynia, Xamotium, Cassig, Achypranihes, Afgiachra,

d;-:mmnp.n- and nthars. Variaus glr_me"lpq af f_'l,nﬂrr.rf-.‘ F‘rmﬁrnl’m’:t Erincaulan,

LA g iy d A ]

Dopatrium and Phylx cover maist habitat. Associated with these are the
palms, Borassus flubellifer and Phoenix syiveriris.

Nagarhaveli :

The vag&tatiun in genetal is that ol moist deciduous t}rpe In lower
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§ Al \f-ﬁ.ﬂﬂjr'i cultivation of food o ops i3 Conimon. Small patl...»ucu
of opse grassy fields lntcmmrfw the forest zomes. The forests though
quite disturbed by the nomadic “Girijans™ and their shifting cultivative,
heve a high capacity for production with a good rarge of species composi-
tion. Dwring the dry period, much of the valuable forest litters arc swept-
off and burnt in groups to serve as nutrient ash farc their crops, a privilege
followed as a right since the days of Poriupguese rule.
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The general patisin of the Istc  composition ©
mosetly vniform excent in the f'rr:quem:}r of a few species. The common
tree species are Tectona grandis, Terminalia crenulatq, T. bellirica, Ading
cardifolia, Garvga pinnarta, Phyllanthus emblice, Mitracyna parvifolia,
Buteq monosperma, haspyros melgnoxylon, Anogeissus lgiffulia, Cassine
glaura, Heterophragma quadriloculara, Morindg tinctoria, Careya arboreg,
Fious ap., Dillenia indica, Bridefia squamosa, Trevla polycarpa, Dalbergia
latifolia, Cugeinia oofeinensis, Lagerstroemig  parvifiors and others.
White atemnmed trees of Srerculic drens are more condpicooly in the
northern rone forests.  Dendrocelamues strictus and  Bambuse bambeos
are fairly common.

The shrubby layer is generally dowminated by Carivse congesta.
The ather comman associates are Holerrhena antidvsenterica, Wrightia
tinctorig, Grewia tiligefolla var. leptopetgla, Helieteres isorg, Woodferdig
Jruticosa, Leea indica, L. macrophylla, Balicspermum aoxillare. Thespesiu
lampas, Meyna laxiflora wig.
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The herba! undergrowth is rather poorly represented on account
of the sweeping and clearing of forest floor and such other biotic
interferences, However, species like  Seilfa  vacinthing, Curculico
orchipider, species of Curcuma, Arisacma, Helioiropium, Iphigenia,
Dentella repens, Cranotis cristaty, Murdannia scapiflora, Chlorophytum
laxum, Lindernia crusigcea, Impatiens kieinii, Pimpinella species and othar
geophyies (in the cariy monsoon period) associated with Newracantims
sphacrostachyus, Rungia elegans, Blepharis aspervima, Bavieria pratiensis,
specics of Abelmaschus, Desmodium, Teramnus labialis, Rhynchosia rethii,
Hremidesmue indicus, Corchorus aestwans, Trichodesma sp., Blainviliea
acmella and various grasses such as species of Oplismenns and fschaerim,
Spodivpogen rhizophorus, Arundinzlla pumily are the common ¢omponents
of the ground fiora.

Calycopteris floribunda and Combreium ovalifolium are fairly com-
mon climbers of the forest, whercas species of Aerides, Oberonig,
Dendrobium aro a few of the epiphytic orchids, Viscum articufatum is the
ra0st COMMON SIS, parasite.

The riverian vegetation on the gravelly beds and along the banks of
Daman Ganga rniver and its tributories consist of Homeroia riparia,
Tamarix ericojdes, Polygonum glabrum, Cyperus  rotusidus, Rotala
aguglica, R. tenuis, Hyprophila serpyilum, Bacopa monnieri, Cyathocline
prirpured, Ammania baceifera and Canscorg diffusa mixed with sedges and
prasses as species of Fimbriseylis, Eleocharis, Isachne, Arundinsila and
others.

ECONOMIC AND MEDICINAL PLANTS

The richness of economic and medicinal plants depends upon the
tichness and diversity of the fiora of the region which in turn depend upon
the geographical position of that region. The development of local “Smali
Scale lndustries” depends solely upon the availability and ezistence of
such natural resources.

‘Trees like Tectona grandiz, Terminalia cremiata, T. beflirica, Anogeis-
sus datifolia, Dalhergia latifolia, Ading cordifolia, Bufea monosperma,
Mualletus phifippensis, Lagerstroemia parvifiora etc. vield valuabls timber.
Sterculiq urens is a good source of "karaya" gum Dsed as food preser-
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Doum palm, Hyphaene dichotoma (FOkra” or Makamberu’} is edible
and is consumed by local people, whereas its mature, hard endosperm
is utilised in making very attractive small scent and sauff containers,
thus serving as a good source for coltage indusiry, Phoenix syivestris,
Borassus flabellifer are often tapped for preparing liquor, Diospyrox
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melanxyion provides “beedi leaf™ which is a good source of revenue a3 a
minor forest product,

Species like Alhari pseudalhaxi, Asparasus  recemiosus, Tribulus
terrestris, Sida cordata, Thevetia perwviana, Ocimum  sancitup, 0.
gravissimum, Clitorig ternatea, Fcliptae prostrata, Tridax procumbens,
Halarrhena antidvsenterica, Hemidesmus  indicus,  Sefpeum  surattense,
Salvadora persica, Adhateda vasice, Aperhavia diffusa, Gloriosa superba,
Alpe barbadensiz, Commiphora wightii, Ensete superbum are some of usefol
medicinal plants [rom ihese regions and a few of them are well-known
for their medicinal propertics,

PLANTS OF BOTANICAL VALUE

Hvphaene dicholoma (= H. indica Beec.) an interesting palm which
has been often confused with the introduced Bgyptian  species Hyphaene

thebgica (In varions gardens) bhas been «f
with its distribution along the west coast of India ([563, 1964), Record of
Moghania fuberosa, i rare plant, poorly represented in  herbana and
Raojasthan desert plants, Cordla ¢renata and Commeling albercens (now
collected from Diu) and Murdannia scapifiora in Nagarhaveli, 1s of con-

siderable interest.

arifiad hury ma Ffoosarbhar
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DISCUSSION

During the stedies on the flora of Goa region 1115 species of
Angiosperms belonging to 657 genera arranged inlo 146 families have been
collected, Of these 591 species under 538 penera classified under 124
families helong to Dicotyledons and 224 species under 119 penerz present-
ed under 22 families are Monocotvledons. A few Pteridephytes numbering
to 27 species representing 25 genera aranged uoder 11 families have,
however, been collected wherever available. Orerum uwla is the only
Gymnosperm that grows wild in these forests. While analysing the number
of wild species represented by each family, it is evident that there are 21
femilies which present more than 15 species and each such number together
with the number of genera within brackets are given below againgt each
family following the order of dominance :

1. Fabaceae-79(40} ; [I. Poaceae-68(44) ; II. Fuphorbiaceae-51{28) ;
IV, Cyperaceze-48(9) ; V. Rubiaceze-46{28) ; V1. Acanthaceae-42{27] ; VII.
Asteraceae-41(31) ; VIII, Convolvulaceae-33(12) : IX. Malvaceae-26(11);
X, Lamiaceas-22(14) : X1, Mimosaceae-22(93 ; XI5 Orchidaceas-21{16);
X111, Scrophulariaceae-20(10Y ; X1V. Caesalpinieceas-20(8) ; X¥. Moraceae
19(4) : X¥i. Verbenaceae-18(11) ; XVII. Commelinacene 18(5); XVIIL
Vitaceae-18(5) ; XIX, Asclepiadaceae-17(13) ; XX. Cucvrbitaceae-17i2) ;

XXI. Apacynaceee-16(14).
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Further scrutiny of the data on dominant (amilies based on the
number of species with refersnce to those as abserved in the neighbouring
zones of Goa region, namely Khbandala ghats in the north and North
Kanara ghats in the south besides peneral comparisen with the peninsular
India flora asz given in Gamble’s Flora of Madras province and as analysed
by Hooker and also the india flora as presented by Hooker., f. reveais
interesting points, The foliowing table gives dominant families of Goa in
repular order and the position oceupied by sueh familics in other floras.

Table
Mo. of Order Sama- North  Gam-  Hooker's Hooker
spE- Family ofd-  pan’s Kana- bl'z ocdar f's order
cies ming- Khan- ra Flora {for for
noe I dala iara of Yrestern 1odia
Goa Flora MMadray penin-
Flora pro-  sula
vines
121  Leguminosas® 3 il 1 1 I II
&4 Poaceas 11 I In 11 1 I
51  Euphorbiageas 111 VI I v vi v
43 Cyperacdas 1y ¥ v YL WV V1N
6  ERubisccae k' IX VI I1q yII Iv
42 Acanthaoeas V1 v Iv v I ¥l
£ Astericess YII I VII VII VIO WIL
33 Convolvrulaceas ¥ia X w e — _—
245 Malvaceas 1X Ky —_— — —_— —
22  Lamizceae X XI1I — X X X
21 Orohidaceae X1 Y11 VIII vi It 1

*Loguminasae (rensd Jafe) 4 considered in this estimation.

The date as shown above indicates that the flora of North Kanara
with its order of dominant families looks closer in its pattern to the flora
of Goa than that of Khandala. In general the peninsular India Ao as
represented by Gamble’s work and that of Hooker f. and the fora of India
mostly signify the contrastin comparison to the floras on either side of
Goa region. This chservation confirms my opinion about the closer
affinity of Goa flora with the evergreen forests of the Mysore phals.

While carrying out the floristic studies of the areas Diu, Daman,
Dadrs and MNagarhaveli, 607 apecies of Angiosperms belonging to 338
genera have been collected and sorted out into 8% families. OF thess, 442
species grouped into 272 genera belong to Dicot families numbering 74
and {65 species of 86 genera come under 15 Monocot families. The
analysis indicating the domizance of a few families based on representatise
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species from the region under study, as presented in the table below, is
prepared by putting  together all the components available from the shors
lands of Diu and Daman and the mietior hills of Maparhaveli. This i no
doubt an incongruous combination when compared to the composite unit
of Goa flora, but at the moment such combined data is worked out only
for general comparison with the dominant familiss of surreunding regional
floras like Pavagadh hill (near Baroda} Flora (1966) and Saurashira check
list (1967) and those as suggested by Hooker F, for Induos plains and India

as 4 whoele.

Table

Mo, of specics Family Orderof Pavagadh Savrazhira Hooker {8 Hooker

{No. of genera) dorni- Flota chetklist order for & order
mance in Indus for Indiz
Diu-Megar- plains
haveli Flara
56 (499 Poaceas 1 11 17 1 h3TH
80 (41) Leguminnsae i1 I I 11 Il
3T (N Cyptraceas Il — ¥III Ly ¥III
27 (23) Asteracene Iv III I 11 VII
25 (9) Euphorhiaceas W W ¥II X L
21 (13) Acanthacens W1 LY VI — L%
18 (13} Scrophulariaceas YIiI Kl X1V W —_—
171N Rubiaceas VIl - X — Iv
16 (B} Malvaccae IX Vil Iv YIIT —
i4 {6} Convolvulaceas X vI v X —
13 (33 Commelinacens KI — — — —_

A general comparison of the gradation in the domibance of family
from differcnt repions reveals that families Poaceae, Leguminosae, Cype-
roceas and Asteraceze maintamm almost jdentical positions both in the
present ftora and in Hooker's datz on Indus plains flora. Further, irrespec-
tive of the slight exchange, the positiops of Poacese and Leguminosae are
equally dominating compared to the rest of the families in other floras and
even in Flora of India 235 2 whole. But thers 13 one spag about this
comparison between the two families.  Lepuminosae (semer Jate) according
to present understanding, actually comprised three families Fabaceae,
Caesalpiniacese and Mimosaceae., Hence, if the two later families are
excluded and the metre prominent family Fabaceae which include highiy

economicsl species as well as good herbaceous lepurnes that grow as very

useful components in grass lands, is treated in par with the composite prass
family, even then Poacese comes out alwavs 83 the most dominant in all
the drier parts, surrounding the region under study,

Further, pood sandy zone of Din and Daman where the famiiy
Poaceae 1s well represented may also be developed into possible grassland
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areas. Before undertaking a small project even on experimental basis,
proper understanding of the adaptabiity of grass on sandy soils and
subsequently develaping ints good grasslands, is essential. The typical
grasses have a very high transpiration rate which is not checked even by
an incipient jack of water in the soil.  Af lhe moment when nearly all
the water has heen lost, the asmotic value of the goll sap of the leaves
rises abruptly and the leal tissue dies, After a short tiwe, the whole
grassland tarns yeliow. Ooly the growing points of the shoots at the soil
surface surronnded by the dead leaf sheaths and protected by
them against water loss, remain slive as do the roots in the sl
Generally the cortex of the toot dies and only the cocntral  part
remains loogely surrounded by the dead rhicodermis with sand particles
(“root trousers”).  The high trangpiration rate of living grasses
can be mmaintained because the grasses have a so called “intensive root
systern” with good water absorbing capacity; a comparable amall soil
valume i3 very denselv permcated by fine roots. Such a root system is
only a.ppruprinte, if the available water content of the soil during the
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summer rainfall and on fine sandy soils. Grasses are able to endure long
drought periods in 2 “dormant” state and they do not oeed water for
transpiration, since the icaves are dead.  With the type of sandy environ-
ment, a5 seen in Din, a few expariments for the grassland development gn
a small scale to begin with are worth the trial.

In Daman, particularly in the inlend undulating platezu area, graz-
ing of cattle and sheep is guite heavy. With this the leaf surface of the
grasses is decreased by grazing, less water iz therefore used by prasses and
more is left in the soif during the dry season. Tiis benefits the shrubs
and trees but even their growth is stunted due to careless wood cutting for

Fuiral st wondh tha vannlr 4he srasll Biltacle in ThHaman ate casin  Afvneod Tue
Thata] wib, gy TTERLL Pl Liwekblblihy Bl oFIREGEREL LLLIJIW/ WThd FEL AL WRLELWrEd vl SO Rrkl W' Pw'l el LT R

thorny bushes developing a scrub, thes rtesubting neither a forest ora
grassland. It may, therefore, be advisable to carry out a few experiments
by way of fencing the billocks completely to protect them from geazing
and make the necessary observarions whether useful grasslands ¢ould be
deveioped in Daman arsa so that an appropriate rotational system of
graring could be adopted, later. Quality of such grasslands can also be
improved forther by mixing up useful species of legumes which also grow
well in this region and by introducing more paiatable species of fodder
grasses when the environment is well established for grassland develop-

ment.

Another interesting obszervation can ba made with reference tc the
pnusually luzuriant growth of branchiong palms, Hyphaene dichotoma
(=H, indica} in Din and surrounding areas. The cccurrence of climatic
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woodland zones along very flat regions, especially on flat water sheds in
East Africa, presents a distinct vegetation pattern. The plant cover isa
macromosaic of branching strips of grassland amidst endless woodland.
The ecological explanation of this pattern is the nearly unobservable
micro-reliel. During the rainy season the water overflows the slight
depressions at the head of the water courses, but the penetration of the
water into the soil is not deep due to a clay layer near the soil surface.
During the dry season, these soils dry out entirely, No tree species can
stand this alternation of inundation and drought except some palms like
Hyphaene or Borassus (Walter, 1964). Therefore, on such alternately
humid and arid plains a climatic woodland zone, either edaphic grasstand
or a palm tree savanna is developed in Africa. The environment with
palms, as seen in Diu with extensive growth of Hyphaene and Borassus, is
somewhat comparable to those in Sudan and North Arabia as observed by
Walter {1964) who indicates that in the deserts of North Sinai on the
Mcditeranian coast, Datc palms (Phoenix dactylifera) grow on the beach
in front of high bare sand dunes with sea waves reaching the palm bases
during stormy weather and appearing as though the palms are growing in
sea water, Buta more detailed examination shows that under the baye
dunes there is a fresh water table forming a cushion above the saline sea
water. The rainfall in this region is 100 mm. The rainwater percolates
easily through these bare sand mounds, As there is no vegetation on
these mounds, it 1s not used {or transpiration and causes a ground water
table. The upper surface of this fresh ground water is higher than the sea
level, Therefore, it flows slowly through the sand of the beach into the
sea. The roots of the date palms absorbs this fresh water. Soif the
fresh water table is about 3 m deep, then there is no evaporation. On such
places, it is possible to plant date palm suckers so deep that the base of
the sucker is in the moist sand above the ground water and only the tips
of leaves bound together show above the surface of tbhe sand. After the

rants are formad the nalm ciarts to orow and the choot emerges from the
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sand. As the conditions existing in Diu are somewhat similar and the
Iuxuriant growth of Hyphaene seems to be to some extent indicative of
suitable environment for a possible trial cultivation of Date palms, it js
worth investigating the soil structure and the availability of any good fresh
water table in Diu jsland zozne,
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gestion is required except good forest management, The adjoining Dangs
forest zone with almost identical climate geology and soil is a standing
example of high productivity, inspite of exireme biotic interference by the
“Girijans” of those hills. No doubt, with the 400 years of bad manage-
ment during the Portuguese regime, the Nagarhaveli forests have suffered
considerably ; but with proper forest planning, silviculture and protection,
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During such future developments] planning, tbe floristic data presen-
ted in this work, I hope, would be useful for a hetter understanding and
appreciation of the spevies, their identity, aMnities and distribution in the
‘I'FI:I'I.I"‘I'I‘I mndar m‘llrl'l.r and alsa for ﬂtmﬂmﬂr i Lher nmpa[:_a_tir_m. of a mﬁjnrr

ﬂm‘a of the Gujarat region.

Natnral vegetation is often snpposed to integrate and express the
whole environment (topographyv, geology, soil and climate). Hence the
study of vegetation and its composition form the basis for the preparation
of vegetation maps which in turn are useful for the land wtilisation studics
and for determining appropriate ‘land units’. For proper interpretation
of the vegetation maps it is essential to know the causative relafionship
betwesn the plant distitbution and the covironmental {acions togeiher with
the floristic composition.  Such study would further lead to eco-physin-
logical investigations about which we have a long way to go particmarly
in our countty,

Lauer (1952) indicates that the duration of the dry season is of
decisive importance and not the amount of rain for the dilfcrent vegetation
typea in the tropics.  Walter (1964) argues that this statement is not quitc
correct.  He says that both the totat rainfall and the duration of the
drought are important ; the former more for the drier vepetation types and
iher laiter wore for ihe Lwnied forest types.

Considering the two aspects notad above, siudies on the floristic
compusitiou of seven distinct areas with three places for Gea {as noted in
the table given below), selected along the Western ghat belt covering
regions of Maharashira, Goa and Mysore are carried out during 1960-68
and the various details are presented in my paper oo “Floristic Patterns
glong the Western ghats of India" TNotes from the Roval Botane Garden,
Edinburgh 37 (1) : 95-111.1979]

Analysie of such studiee presents the graduatl change from the semi-ever-
preen type of vegelation to the evergreen ype along the Western ghat halt
pnd such change actually begins from the Phonda-Ambolighat area which
along with the Goa ghats forms a transitional zone of vonsiderable phyto-
graphical significance. The gradual chanee in the climatic patiera coupled
closely with the geology from the Trap to the Archean type has 2 positive
bearing on the vegetation of this interesiing zone, The sudden change in
the compasition of vepetation from Mahabaleghwar 10 Amholighat-Goa

L AR NIRRT WNINR TR TIALCA W AL LY A8 ETALNLIN

ghats (A mbechegol-Butpal & WNadaquem), ircespective of heavy rainfall,
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Table
Area Alti- Mean Mean Mean  Abso-  Rainy Doy
tuds annpal  moous! daile Tate parind  pardod
tempe-  tain- tempe- DL in in
rature  [all rai-  mpue months months

eaf  tempe

coldest  tatg-

mooth  Te,

m iC mm " "

Maharashtra
Peint
(Nasik D) GO0 23 sz 18 6 4 8
Ehaodala
{Poona It.} GREO 24 4900 20 9 4 g
hahabaleshwar
{Saara D) 4 20 6226 18.6 & 4-5 8-7
Amboli
{Ratnagin Dt} 664 2 1446 1.5 ] S-h 76
Goa
Calern 204 26,2 4980 4.3 157 5-8 16
Sangusm 10 265 4100 24 148 5.6 7-£ (Fig. 2)
Marmugo T4 253 L0 26 1.4 -6 6 (Fig 3)
Mysore
Agnmhe (Sonth
Eanzca Di.) T 21 L6017 19.5 3 18 5-4
Bagmpndajz
{Coorg DL S04 072 A032 1% g -8 5.4

L

is quite conspicuous with a geperous sprinkling of such typically tall
cyergrecn specics some  with butteessed roots, as calephyifum, Hopes,
Aevua, canarinm, Gareinia intermized with other medinm-gized everpreen
species belonging to Holigorna, Hydrocgrpus, Symplocos, Diespyros, Sz~
giumn ete,  Such studies confirm that hoth the rainfall and the period of
drought tagether with the geological aspect are essential in determining

foristic composition with the general staternent that the more humijd the
climate is, the more luxuriant the natral vepetation and the poorer are
the soils, all the other conditions being equal.  Thus this Ambolighat-Goa
ghats region marks the turning point of the semi-evefgreen forests to the
evergresn type, representing perhaps the northern-most limijt of the ever-
preen species along the ghats which was hithetto believed to be along

Norih Kanara phats,
CONCLUDING REMARKS

Goa region in general and the ghat zene in particalar have n high
potential far good forest productivity. During the Portoguese period, there
was n systematic and scientific approach {or the preservation of forest
resources and for artificial piantations. As such, the forests are i a poor
copdition due t0 shilting cultivation, abuse of wser rights, illicit fellings,
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jack of access and control and annual fires. Subsequently with the beginn-
ing of “ote rush’ sinces 1950, forests of wide areas, were cleared, surface
z0il containing deposits of iron and manganess werc opencd up and
extremely neglected, exposing the slopes to high erosion. This practice was
continued &5 seen (in 1970} in Baranzongmine area and unless the work of
levelling up the deserted minc arcas 8 carefully attended to and clossly
followed up by soil congervation programme together with proper manags-
meni of mining with wedern machinery, ihe regivn wouid loose some of
the valuable forest rones.

In vicw of the most suitable elimate and soff, there is ample scope

e crrmnacefirl inteadietinn s Aradicerian of carme calastad i due cnonime
JT0T QURRTWIDIWE T elord i vl Py i PPl LI O/ GOTHS SOSLLIe LINOED afieibies

from Karnataka and Kerala States and also even from Assam Zone. A
study on the representabive genera and species of the evergreen forests of
the Western and Eastern India, and their habitat, carried out by me (1960)
ceveals the possibility of introduction from those zones species of Calaphy-
fhum, Dipterpearpus, Hopeg, Ailanthis, Canarivm, Teframeles, Palequinm,
Cinnarmomum ete. Similarly several usefiel medicinal plants can be introduc-

A nead amcossalMa e i, nead Tilirle #hn odervisimnemand 8 ThHhaeconaosrtisal
Ll clldid ﬂ“'h-‘-'v’:ﬂlull‘f WALEERL WALl FROILIL RILE GO WORIELA BIRL- IR %43 L Il il WLl Wil

industry in our country, particulariy with Bombay as the major centre,
Goa region offers a suitable phytoclimatic zone for establishing medicinal
plant farms and sore firms from Bombay have already progressed in this
direction. It is also quite possible to try and introduce Heves byasiffantis,
the rubber plant from the Kerala robber estate and the Goa administra-
tion 1s attempting on this project.

In Goa with its wide range of habitat from sea-shore to ghat zone,
different plant communities are formed. Further in a transitional zone of
this type, disturbance of natural conditions by man or the formation

of new  hehptzic b}' matuml eauses pach Az erpeion rececoian  af
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glaciers or emergence from water, may provide, suitable habitats for
hybrid populations. As suggested by Anderson (1959) the habitat needs
“hybridising” before hybrids can survive because in the undisturbed habitat
they are unable 1o compete with individuals of the parent genotype.
Inter-apecific association of species becomes more propounced and thus the
dependance of one species upon another within the geperal framework of
the environment increases as well, Az such

== WAL RS 2R Rkl £RE 213 any

ample scope by way of possible location of interesting species some of
them even new to ecience, particularly along the ghats of Satari district to
Canacona ghats, through borders of castle-rock zone and various plateaw
slopes. The collection of new species, Mardsnuris geeensis Rolla Rao et
Hem. (1968) from the platran area near Cortalim gnd Parvorim and
location of Ceropegia fantastica Sedgewick atfter a lapse of over half
a century in Canacona forests beyond Orthofond by Kanedia

the boteny of Goa provides
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{1964) are some of the few examples, besides several new and interesiing
species described from the Western ghats adjoining to CGoa region. Further,
the presence of minerals on surface layers of the sojl may offer an interest-
ing field of Geobotanical studies on the correlation of the herbs including
grasscs and low shrubs with the mineral contentt of the soil. A few
interesting groups like Podostemaceae, ferns and moases and marine alpae
glong some of the rocky creeks of the shoreland, present good scope of
firther studies by the academic and scientific institutes of Goa.

There is, in the chronology of taxomomical research, a fairly Jogical
sequence of rather distinct phases characterising phytographic develop-
ment. I have tried to illusirate this roughly for the Indian zone in fig. 1.
Applying this sequence for the progress of Indian Botany, botanpical
exploration and publication since Garcia da Orta’s Colloguios (1563) and
after 8 gap of more thae a century, Rheede’s Hertus Malabaricus (1680-
1703), have passed through various phases as shown in fig. 1 which
were, however, intervened by “long vaceumes' With this backgronnd, after
filling up the varipus “‘lagunae™ in Indian Flora even in 2 hrond pattern,
it emanates clearly that further definite progress can only be derived from
thorough revisions of the various families embracing the whole of India.
In my critical studies and revision work of 2 few genera and families,
following a biosystematic approach, based on extensive collections beth
living and preserved, it is evident that we are still in need of better under-
standipg of the species concept and the various populations. Species which
were considéred by carlier workers as “rare™ and later frequeatly re-
described ia regioual floras as “endemics™ have turned out 1o be “'false ende-
mics™ as their range of distribution is now found to be much wider, Plants
like Nanathamnus serirens Thoms., Cyatheclkine lutea Lew ex Wt., Senecio
hewrensis (Dalz) Hook, .. Roiale ritchiei (CB.CL) Kochne, Commeling
subularg Roth, Cranoiis concanensis Hassk,, fndochfoa clarkei (Hack.) Bor.,

Frmbimomdzig rimnii Hanlk F Niipsapda bahonscntraewi Hoanher av Min ava =
Laf N ILAL N FARFETH 1"""&"' R AT TRLY] “! e PP T I LT R LTl Ll LN L RTE THITL LI N8 l...l.Hl LA L&

faw of the several examples from the Western ghat belt whose so called
endemism ig scattered te several bundreds of kilometres m different
directions of the country.

Neither pure nor applied science 15 now served by  provisional
results and the knowledge and nse of vegetable products are positively
depeandent oa exact specific identification, be it for aima of scisntific botany

fﬂ'ﬂﬁf-:ui;ﬂﬁ mamalotine c5dyw dickerhuition ar for madion] hodacrr lomosiael
ASPRSIRL LN, PUPRRHON Doy alglIIEN IOy OF jOF MG cinaily, Soiadilnr-

fure, silvicuiture or agricultural crops, for fodders or for agy prefit,
mankind can derive from the plant world,



Semi-evergreen forest near Butpal (Canacona taluka) with Xylia,
Calophyilum (Buttressed roots), Terminalia, Cinnamomum, undergrowth
with Psvchotria, Eranthemum and Arundinella
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Evergreen forest at MNandore (Satari taluka) along Mahadevi river
with Syzygium, Diospyros, Knema, Litsea mixed with Dendrocalamus.



Evergreen lorest near Codal (Satari taluka) with Hopea wightiana,
Litsea coriacea and Murrava koenigii etc. as dominant components.

A patch of Murdannia and Eriocaulon with Drosera on moist habitat
along Verna plateau (Salcete taluka).



Grassland plateau near Onda (Bicholim taluka) with Themeda,
Ischaemum and bushes of Zizyphus, Ixora etc.

Ty -

Cultivated fields and Coconut groves near Novem hills Mudgao
(Marmugao taluka).
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Iron ore mine area at Baranzong [Sangu:m talul:a} with disturbed semi-
evergreen forest,




H}Pﬁﬂfﬂf indica with Borassus I,ﬁﬂ'ﬁfﬂifff. Acacig and z;'zypﬁu_' at Diu.



Daman coast with Tamarindus (bent due to wind effect), Phoenix,
Hyphaene and several herbs and bushes like Aloe, Lantana etc.

Cag’ 4
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The Indian Doum palm grove (Hyphaene indica) along Daman sandy
shore, Small palms on the ground are due to regeneration.



Deciduous forest at Athola (Nagarhaveli) with cultivated fields in the
midst of forest plain.

Forest near Saily (Nagarhaveli) with deciduous trees, Terminalia, Lannea,

Tectona and leafy Albizia and Madhuca associated with low bushes of
Carissa and Dendrocalamus.



A bunch of shining fruits with male inflorescence and leaf
of Hyphaene indica.



Polished and decorated containers with ivory handle to keep scented
cotton & smell ; made of stony endosperm (vegetable ivory) of (Hyphaene
sceds in Diu cottage industry. Two black unpolished seeds on either side.

e s

Denuded forest near Saily with Diospyros melanoxylon surrounded by
young plants of Tectona, Terminalia and spiny Carissa bushes.



Mgngmve vegetation at Amona (Bicholim taluka) on Goa river bank
with Kandelia rheedii with clumps of stilt roots mixed with Rhizophora
and Sonneratia.

i .
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Terminalia plantations on the way between Molem and
Onda (Bicholim taluka).

Badly managed



Deciduous forests near Butpal (Canacona) with Terminalia, Anogeissus,

Phyllanthus, Grewia etc.

Evergreen forests of Dudsagar ghats (Goa).



ENUMERATION OF SPECIES

RANUNCULACEAE
Terminal leafiet modified into a tendril ; petals present Naravella
Terminal leaflet not medified into tendril ; petals abseat Clemaris

CLEMATIS Linn.

Clematis hedysarifolia DC. Syst, 1: 148, 1818 ;FBI1:4;C.1:3.
A.S. Rao in Bull. bot. Surv. India 6 : 19, 1964.

Ff. : October December. il : Bull. bot. Surv. India 6 : 20, 1964
{Type photo}.

Vern. : Bendrichivel.

Loc. : Goa : Sanguem : Ghatlo (Netravali), NaGARHAVELI : Dundhni-

Bildhari forest.
Rare, on shrubs along outskirts of forests.
These records indicate the continuity of the distribution of the species

from Gujarat to North Kanara through Nagarhaveli and Goa.

NaraveLia DC.

Naravelia zeylamica (Linn ) DC. Syst, 1: 157, IR18 ; FRI1:7; C,
. .P

1:4;T.1:7;,G. 1: 3. Arragene zeylanica Linn. Sp. PL. 542, 1733,
Fl. : November.  Hil. : f. 6.
Loc. 1 Goa : Canacona : Xodal village.

Rare, on shrubs along the margins of forests.
This record indicates the continuity of distribution of the species

from North Kanara to Ambolighat.

DILLENIACEAE

DMLLENIA Linn.

Leaves persistent ; Sowers lacge, white indica

Leaves deciduous ; flowers small, yellow pentagyna

Dillenia indica Linn. Sp. PL. 535, 1753 ; FBI1:36:DG. 1:C. 1: 6;
T.1:10;G.1:3.

Fl, : June. 5. ; T. £, 7.

Vern. : Mota Karmal (Mar,) ; Vadli Karmal (Konk.).

Though recorded from Banda (Ratnagiri Dist.) by Dalgado itis
seen growing in Goa forests also,

The fruits are ecaten by the local people,
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Dillcnia pentagyna Roxb. Pl Corom. | : 21,1t 20, 115 FBf1:
DG 1;C L7 ;T 106G, 1:6; 8 2 Dangs, 297,

FL» March June. Fr.: April July. XL W, 1. 1: 1 33; Bedd.
L Sylv. £ 104,

Fern, ; Kanigala (Kan) ; Karmal {Mar.); Lohaa Karambal
(Koenk.) ; Karamal (Guj.},

Foc,: Goa: Sgiaeri: Valpol Caranzed hLill, Sameuesm ! Pukola
{Netravali), Canecono . Kodal village; Nandore village; Nadquem ;
Ordofond. WAGARSAVELT ; Berpam  Forest ; Dudemi ; Umberkot - Donper=
pada ; Morkhal.

Frequently observed in open siopes of hills of Quepem and Ponda

taluks also.

- =11

The fruit is preserved as pickle and jelly. In Nagarhaveli leaves are
used for thatching roofs of huts.

MicaeLia Lion,

Michelia champaca Lion. Sp. PL 536, 1753; FBI1: 42, DG, 2 C.

1.8 .T 1 .11. £.8 A O 1
[ B O S R L B I P i TR PR < 11 iy

H. 7 April - September, Fr, ; June November, fff, ;T.F 5,

Fern, : Ud Champo (Kook.) ; Son  Champa (Gujf).

Mostly cultivaled in Goa and Nagachaveh though indigenous to
other parts of India, for its fregrant fowers. [n Nagarhaveli, wood is used
as ceiling for houses. The ol extracted from seeds (Champacol oil) 12 sa1d
to be medicinal,

ANNOMACEAE
1. Anthgr cells conpepled by the owerlapping conpective
2. Scandent or sarmentose shrubs ; pelals lmbricats Lvaria
2. Trees or shruba petals valvaee
3, Inner petals minute or absent ; ripe Sarpeld cooflucat into a large,

feahy froit ; many seeded Annapng
3. Petais subegual ; ripe carpels berrjed, stalked, never united into
a fleshs fruit ; | - soeded Palyalrhic
I, Anther cells not concesled by the oyerlapping cunnective
4. Ouicr petald shoreer than inner ; cipe carpels stalked Seaecopetalum
4, Quter petals as long a3 the inoer ; ripe carpeli sessile dugergeq

ANNONA Linn.
— 1 ESm i moe . TTIAT " - i .
Tnd [+ E ek | L.I.I'I.IL DP, rFl. aaf, 1+Ja , oDl 1 . /oy E5A%TF. J

ATnona s
15; T.1:26; G. 1:14:8 2; Dangs. 297 ; Saur. 2 ; Pay. 25,
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Fl.: May July. Fr.: Juoc Joly {(Goa) ; October - November
(Nagarhaveli). & : T. f IT.

Vern. : Sitaphal (Konk. & Guj.) ; Aterig, Atas (Port.).
Foc. : GoA : Bardez : Mapuca, DaMan : Jampor beach,

Annpng sguemoss though cultivated for its vory swees fruil, grows
commonly in descrted places as self sown plants. Though the fruit is
commom in (fujarat area, fruits along Daman coast are more tasty. Besides
this species, A, reticulgfa Linn, : DG. 3. (Ramphal on way to Sindhoni from
Khanvel ; MNapathavell) and 4. muwricata Lion. : DG. 3 (Mamphal} both
introduced from West Indies are also cultivaled for their fiurts both in
Goa and other paris of India.

Pedro C. Afonso (Boletim Inst. Vasco da Gama 47 : 131, 1940) wities
that thotigh ¥ule ¢ Burnel| suggests, [based on the authority of Rheede
{Horiys maloboericus 301 30 & 313 that A. sgugrmesa was introduced
from Mexico through Philippioes, Dalgado is of opinicn, (based on
General Cunningham'’s observations of fruita similar to A, sqgugmoesa rom
the sculptures of Bharbut and mursl pamiings of Ajantha), that this speciss
might be existing in India cven carlier to the Portuguese cniry to India and
the Portuguese had only ¢arried ‘coal to the New Castle’. Pedro C. Afonso
continues that Max Mueller objects to Dalgado's view. However, it 15
evident from the data available so far that none of the species of Annona
arc indigcnons to India and they were introduced during the entry of the
Portuguese and other Europeans, into India or even earlier throuph the
foreipn trade groups.

Poivarthiia Blume

Polyalthia cerasoides (Roxb.) Bedd. Fl. Sylvat, t. 1, 1869 ¢ Sant. et
Wagh, Bull bot, Sury. India, 5 {2) : 107, 1963 : FBI 1:63. 1872, [haria
cerasoides Roab, Corom. Pl 1: 30, t. 38, 1795, though included by
Dalgado in his flora, does not seem (G have been distiribonted elong the
Concan and Goa ghats. The record of this species from Thal ghat {Thana
Dist.} by earlter authors (C. 1 : 14) needs further scrutiny,

P. fragrams (Dalz,} Hook. [. & Thoms. in FB[ 1: 63 ;1872 DG. 3
13, Tl 223 G 1 1), Guaiteria frogranr Dalz. in Kew 1, Bot,
A v M B P I 7 - PR (R e

Fern. : Gauri (Mar.) ; Miryve (Konk.).

Though not recorded by Dalgado specifically from Goa ghat, the
author abserved the species fairly common along the evergreen forests of
Notth Kanara and it is quite possible to locate the species in Goa forests
alsa.

C

Laa
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SACCOFETALUM Henett

Saccapetalum tomentosum Hook. f. & Thoms FEl Ind. 152, 1853
FBIi: 88; DG. 23, C.1:17;T.1:231;G. 1 : 16 Miliuzsa romentosa
{Roxb.) Finet et Gapnep in Bull. Soc. Bot. Fr. 33 (4): 153, 1906 ; Sinciair
in Gard. Bull. 14 + 378, 1955 ; Saur. 4. {haria tomenfosa Roab. Pl Cor. 1
31,6 35, L1795,

K. March. April. Fr.: Moy June. JfHL:T.f 21

Fern, : Wumb {Kan,) : Hom {Kook) ; Humo {Gui.).

Toe. : Goa : Songuem ; Colem, near railway lines. NAGARHAVELT !
Saily.

Rare, on the cutskirts of foreste. The wood is considered ag valuable,

J. Hulehinson in Gen. Fl PL. 1 : §6-88, 1964 considers that the two
genera Mifiusa and Saccopetafm are distinct in the nature of petals acd
the position of flowers, though the carlicr authers have merged Saccopera-
dum under Miliuza.

Sarieraga Dalz,

Sageraes laurifolin (Grah.) Blatter in JANHS 34 : 294, 1930 5. 3,
Cuatteria lavrifolia Grah, Cat, 4, 1839, Saggeraca lowrina Dalz. in Kew
Yourn. Bot. 3. 207, 1851 ; FBI 1 :93 p.p. ; T. 1: 33 p.p. Bocagea dolzellii
Hock. f, & Thoms. in FBI ! : 92, 1872, DG. 3;C.1: 18, p.p. Sageroea
dalzefiii Bodd, e, 9, t, 42, 1874 ; DG, 2,

Fi. : Movember Fr.: December Apeil. L : T.f 23
Vern : Sajeri (Mar. & Konk,).

Loe. : Goa : Canacona @ Caranzol.

Rarp in the forests.

Due to the confusion 1o the understanding of the two genera
Sageraea and Bocagen, the descriptions given by Cooke and Talbot do not
fully apply to the taxon S. lawrifelia that grows along the Western ghats.

The wood is nseful {G.).

IIvarta Lian.

Uvaria narum {Dunal) Bl. in FL Java 5, 1828 p.p. ; FBI ] : 50 ; DG,
2;C. 1:9;T.1:15;G. 1:9 pp. Llnona rarum Dunal, Anon. 99, 1817

2
Fl . & Fr.: November March. I T.f. 9.
Ferrn : Kalo Apkaro (Konok.),
Loc. : Goa : Canaeona : Butpal - Ordofand.
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Dralgado records this species from ghats without any locality. The

acorrenoa in the nrecent locality which is fquite ﬂ_l‘T1ﬁll‘l1l‘lﬂ' to the u'h.u.iq of

Tma &l [T e L L o LS ]

Karpataka and Kerala Siates whore {he species is sald to be compon, indi-
cates that the species may also grow in other parts of Goa. Its report bused
on earlier colleclions from Konkan ghats of Ratoagiri district mav also be
appropriate, though net supported by recent collections.

King {Ann. Roy. Bot. Gard. Calcutta 4 ; 28, t. 22, 1893} separates a
larger-leaved form with distinet characters of capsules and arrangement of
seads from the Western ghat materials of Uvaria marimm and considers it
as a separate species, U hookeri King (U narum var. macrophyila Hook. f,
& Thom. in FBI ! : 50, 1872 ; C. 1:10), Though Gamble (1 : D) treats
both the species as one, under U7 warum it is worthwhile to check op more
material of King’s spﬁcms by way of recent coliections from Wesiern ghats

| I o 1k T
CREIGTE |11,1:|. COTICLUSGH 756 Ura%™n.

Cult, species ;

Artabotrys hexapetalus (Linn. £.) Bhandan in Baileva 12 (4): 147,

1964. Annona hexapetala Linn. f. Suppl, 270, 1781, Artabotrys wncinatus
(Tamll hMMarr in P ]n'lﬁ Joum, Ko {RAt T 2'1.-" 1017 a¢ iy Trane

LACRIIEN f  LFLwLAr l.l.l.l.ﬂ.lll-‘ L LSRR T Ao biy WL LIL A LeRLELFs

Amer, Phil. Soc. 24 : 162, 1935, Annong uncinata Lam,, Encl. 2 : 127, 1786.
Artabotrys odoratissimus R, Br.in Bet. Reg t. 423, [820 ; FRI1: 54 ;
DG 2;C 1:10;T, 1:18;G. 1:10. 7. : T. £ 11. Vers. :Hirva chapa
(Mar) ; Kalochampe (Konk ). Not indigenous, cultivated for fragrant
flowers,

Polyaltiia longifolia (Sonner.) Thw, Fuum, 398, 1864 ; FBI 1 ;62;
DG o200 Py 13;T 1:22:G.1 211 8 ed 3, 327 appendix. Dvaria
fongifolie Sonner. Voy. Ind. 2 : 233, t. 111, 1732,

Fl.:Aapml June Wt Te.t. 1;F L5 14

ern. ; Asok {Mar. & Konk.).

This species is mostly planted as an avenne toee in parks and gardens.
P, longifalia var. pendula, the drooping - branched form of this taxon which
i$ belng raised by seed, is also guite popular in the gardens.

MENISPERMACEAE
1. Woody climber
2. Corolla absent Angamiria
2. Corolla prosant
3. Leaves cordats | flowers in terminal or exillary racemies Tinoxpora
3. Leaves rounded ; flowezs in drooping panicles from old weod Diplociisia

1. Herbpceous climber
4, Stamens Free Cocetlus
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4. Slamens connale

5. Flowsrs instalked solitacy ar umbellate heads Sraphanio
5. Flowers in panicles
f. S=pais connzia Cyelea
5. Sepals free Cisrmmpeios

ANAMIRTA Colebr.

Apamirta coconlus (Lino.) Wi, & Aro. Prodr, 1; 446, 1534 ; FRI | :
08 ; DM, 4 ; T.1: 3% A4, pariculgra Colebr. in Trans. Linn. Soc. 13 ; 66,
1821 . C. 1 20,

FIL & Fr.: November - April. 8. : T, f. 24,

- " o P | LI S RYPTA. TF maale- o
FLrfe. LG LR 210, l‘ktlﬁlui.l.ll LI\.‘UH.I:\. , J.\l'l.ﬂ. ate

Gm Sanguem : Aldune near Netravali.
Tlmugh the gpecics ig common in evergresn foresls of Karnataka

State, and also recently collected by the auithor from Sawantwadi area, thus
confirming its record from Concan ghats by earlier collectors {C. 1 : 21), it

iz rathar roraly epan i (3o aran Thaloada alen recarde 8 rare T4 e
FITEN R T 1OV L P Sy NN | UJ.J dhaiu B8 1L L W Akl A .l_fHJ.bl-!-'H-U Lo BT LR L LTl B )Y ) Ak I Al e Ak dLr

however possible to collect it from other places of Goa by farther

exploration.
According to Dalgado, the plant was vsed to be exported through

Bombay vort in jarer aquantitiez to BEurooe where it was need Tor adoliera-
[ 34 o H F A LR L

Aol g AT R LR LN L L R ) Bl bl | W e TF ERRCE

ting Beer. In Gos and adjoining areas, it was, however, used to kill or
paralyse the fish.

J

CissaMreELOS Linn.

Cissampelos pareira Linn. Sp. Pl. 1031, 1753 ; FB1 1: 103 ; DG. 4;
C.o1:24:;T.0:45:G,1:21;5. 5;Saur. 4; Pav. 30.
F. & Fr. June Wovember, fi : Pﬁanzenr dh tt. 91 A - B

vﬂ--l’. - Duh lr“l rl.‘
L ALY

FEME. o 'l'-l-lll'-l-l b s

dhiu ; Venivel {Guj.}

Loc. : Goa : Solceie Near Margan, Congeona : Agonda. NaGaz-
waveLl : Saily ; Carchend forests,

A climbes in the forest undargrowth. The species is a bitler {onic and
diuretic

Cocerrous DiC,

Coccnloy birsnivs (Linn) Diels in Planyenr. 45 ;1 236, 1312, G. 1:

21 ;8.5 Dangs. 298 : Saur. 5; Pav. 31. V. 21. Menispermum hirstitim
Lion. §p. Pi. 341, 1753, Cocculus villosus PDC. Syst, | : 525, {1Ri8 ; FBI 1 ;
1I01;D0G.4;C. 1:22,TF.1:41
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Fi. & Fr, ; September  Febouwary, J7 T £ 26,

Fern, ; Vasanvel (Mar.) ; Bogadi  balli {Kan.) ; Tan {Konk.).

Loa, : NMacarnaverit Bank of Damanganga near Kamcha ; Mans
Randha. Dapra : Tingra village, DAMAN @ Fort area. DIU . WNear Air port.

Though no collection is made from any specific locality, the specics
i5 rather common in Goa {Palgado).

The roots are used against Dyspepsia (Dalgado).

CYCLEA AT
Sepals 4-2 1oothed, fobea ool exceeding 1/d of {ube peliaia
Sepals 4-lobed, lobes divided nearly to the basae Feslcalyx

Cyclea fissicalyx Doon in Gambie, El. Madr. 31, 1915 ; Kew Bull
1216 ; 60 ; 8. 6. C. peltata Miers, Contr. Bot, 3 1 236, 1571 ; C.1 : 25 (non
Hook. I & Thoms. & ner, Dicly),

Fl. & Fr.: Apnil

Loo, : Goa ;. Sanguem : Patole near Netravall., Canagcona @ Tudal
Crdefond.

Rare, clanbing on Zizyphus Sp.

After critical stody of a few dried flower buds, it nppears that the only
prominent character of division of calvx Iobes neatly to the base [as indi-
cated by Dunn (£, ¢.) in this species] seems to be quite vaiiable showing
tecth - like calyx segments in same Howers onr the same specimen. If is
quife possible that this may nol be & good specjes. Huwever, Lhis issae may
he finalised with a2 more detailed study of fresh material.

C. peltata (Lamk.) Hook. f. & Thoms. Fl. Ind. 201, 1855; FBI 1:
104 : DG. 5;C 1:25;T-1:47: G. & 1 22, Menispermum peftatum
Tamk, Encycl d: 86, 1797 Cpelea burmonni (DC)Y) Hoolk. [ & Thoms,
Fl. Ind. 20t, 1835 ; FBLL ;104 C 1:25;:85. 5.

Fi. & r.: Septcmber November, fN.: Pllanzenr, 46:1.93, 1 L to
Q:T. f 29

Vern, : Pakar (Mar.} ;, Padavel (Konk.)

Loe 1 Goa : Bicholim : Fort area, neat Bicholim ; Pilegaon, near
Bicholim Sarari @ MNapram, near Valpoi ; Nagargea, neay Valpei ; Tanem.
Bordez : Betim Bactdez. Safcete : Budsann hilly area, near Margoa,
Sanguem ; Goa  border and Nandore on way to Molem ; Barazon
Drponi near Netravall, Quepem : Curchorim ; Quepem  Sanguem.
Canaeong © Murkedamal, ocar Crdofond - Canacona ; Pellem. Angidiv .
Hillock area. Nanaruaverl @ Sindhoni forest.

Commaon, climbing on shrubs and small tress.
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DirLocLIsTA - Miers
Driploclivia gluncescens (Blums} Biels in Pllanzonr. 46
1:20:8. 3. Cocewlur glascescens Blome, Bijdr. 25, 1825, C. macrocarpus
Wi & Arn, Prodr. 13, 1834 ; FRI 1101 ; C.1: 22; T. 1 ¢ 40.
Ff.: Marck June. Fr. : April August. £ W IL 122,47 T.
F 25,
Vern, » Vatyel, Vatoli (Mar ).

Loc. * Goa : Satari : Kawaliyan forest near Nandorem, Valpoi aren.
Sanguet : Colem  Caranzol station. Canacona @ Hathipawal, on way to

Butpal ; Potiem forest. _
A prominemt woody climber growing sparsely in ghats,

ST1EMIANIA Lour,

Stephapia japonica (Thunb.) Micrs in Ann, Nat. Hist. (ser. 3) 18 : 14,
1866 : G, 1 : 21 ; 8. 4. Menispermum japonicum Thunb. Fl. Jap, 195, 1734
Stephania hernendifolia Heok, f. & Thoms, Fl Ind. 196, 1855 [ FBI | :
103 ; C.1:23; T. Lz 44, All pp., son (Wilid.). Walp. (1342).

Fi. : luly November. Fr. ; Scptember - Janoary. Hf. 0 Wt L, 939 ;
T, . 2%

Loc. : Goa @ Sarari : Nagargao, ngar Yalpoi ; Ambechagol : Catrim,
Choraundut ; Caranzol Sumgwem : Poticm forests : Barznrzon ; Yelemol,
near Chuwmbari ; Chausaria phats near Netravali.

An occasional chimber in open situations.

Forman {Kew Boll. 1956 : 40) pfer critically analysing the Indo
Malesian material, considers that the Indian material under Siephania
hernandifolia as given in the Indian floras is synonymous Wwith 8, japonica
{Thunb.}) Miers and the characters indicated by him have, however, been
verified and confirmed in the Western ghat material. The varieties recog-
nised by Foreman are, howaver, based on unstable characier of the degree
of hairiness and hence untenable.

Tinasrora Miers

Leaves glabrous cordifolia
Leaves tomenloss snenis

Tinospora eordifolia (Willd.) Miers in Ann. Nat, Hist. {ser. 3) 7: 38
1851 ; FBI1:97 ;DG 4;C. 1: 20;F.1:36,G. 1:19; 58 3; Sau. 6.
Menispermum cordifolium Willd., Sp. P 4 : 826, 1806,

Fi: January March, Fr.: Apeil Juoe, 78 Wt Lo, b 485, 486.
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Fern. ; Gulvel {Mar.} ; Amritvel (Konk.).

Loe. : Goa : Salecre : Raiya villape hill, near Margao. Sanguem :
Bhati,

A large woody climber ; flowers uwsvally appear when the plant is
leafless ; fairly common in Goa.

Excellent tonic and antiperiodic (Dalgado). I understand from the
local Yaids that the root of the plant is used for the treatment of chronie
malaria.

Tinospora ainensis (Lour.) Merr, in Sunyvatscnia 1: 193, 1034,
Compylur sinencis Loar. Fl. Cochinch. 113, 1790. 7. malabarica {Lamk.)
Miers in Ann. Nat. Hist. {ser. 3) 7 : 38, 1851 ; FBI1:96,D5G. 4;C. 1
19 ; T. 1 : 36, Menispermum malabaricem Lamk, Encycl, 4: 26, 1797,

Fl. & Fr. : December february. ff : Pllanzenr, 46 ;0 t 49, [ A-C,

Fern : ¥hadii-Amntvel (Konk.)

Though the speries {3 nol collected Tom any specilic locality in Goa,
it is, however, not out of place to record it here 2s there is every possibility
of its occurrence in Goa. The presumption is further supported by iis
record from Thana district, south Concan (Ratragiri district} and nerth
Kanara. Thouph [2aigado records this species as common, it is, however,

renwtnrn dthob fhie 0 4 oAb lawe aemaenian T ammdidalie writh
CRIlalll l].l.nl- 'I-l-ll. Tl &8 SALLAWwhl Llheord 'l.-'I-I'II.J.J.l.J.UI.I. E‘FUU’]UU I-J.I."-I-ll. A s by HJ_.I'I..I'IIM- TriEll

which it is nocmally confused in the absence of legves during flowering
period.
The species is also used in Indian medicings.

NYMPHAEACEAE
Leaves Aoating ; carpels united into multicellular ovary Nymphaea
Le=zves ratsed above the water ; carpels sunk in 1he toras Nelumbo

WeLumee Adans.

Nelombo nacifers Gaerin, Fruer. 173, 1788 ;8. 7 V. 22, Nelum-

bivm dpeciotem Willd, Bp, P2 1258, 1300, FRE L ; 116 D3 5; O,
P28, G126,

Fi. & Fr.: Almost throughout the year. i : Wealth of India 7: 9,
pl. 2.

Fera. . Kamal {Konk.).

Though ¢ollections are not made from any specific locality, the
species, though not very common, 18 scen growing in a few tanke in Ilhae
and Saleete and other parts of Goa.

Roots and froits are eaten.
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NyYMpeHALA Linn. emend. J. . Smith nem. cons.

L eaves plabrons on the lowsr sides © anthers with appendapas mowrchali
Leayes pubsecant on (ke lower surface ; anther: without appandages plraxosny

Nymphuaea nonchali Burm. £ FL Ind, 120, 1768, Baker & Bakhuizen
v.d. Hrink. FI. Java 1 : 140, 1963, N sreflara Willd. Sp. P12 - 1153, 1799,
EBIL1:114;DG. 5. C.1:27:G.1: 24, V. 22

Fi. & Fr. ; Almost throughout the year. IV, Wt. Ic t. 178 ; CSIR
Bor, Mon. 3 0t 1.

Fern. @ Krishnakamal (Mar) ; Kasturi salak (Konk.}.

Loc. : Goa : Barder . Bastora. [fhos : Rice fields near Santacruz
villzage ; Gonsua Majwada, Saleete : Lake near Chinchinwn, Axgidiy,
Locally abundant.

M. pubescens Willd Sp. Pl 2 1154, 1799 ;G 1: 24:5.6;V. 22 ;
Baker & Bakhuizen v.d. Brink F1, Java 1 148, 1963, N, fofus auct. nonm
Linn. Hook. f. & Thoms. Fl. Ind. 24], 1855 ; FBI 1 : 114 ; DG, 5;C. 26
fincl, var. pubescens Hook. f. & Thoms, fe). N. nouchali auct. (non
Burm. F.} Subramanyam in Aquatic Angios. 8, PL I, f. 2. 1962 ; Saur. 8 :
Pav. 32

Fi. & Fr. : Throughout the vear except in the early part of mon-
goon. Fi5. - OSIR Bot. Mo, 3 : 1. 2.

Vera, : Salak {Konk.) ; Kamal {Guj.).

Loc.: Goa : Safeete r Cuncolim, on way fo Margao., Daman ;
Prundzrta.
Very common in ponds ; flowers white or red.

Subsequent fo Conard's work {Rhodora 18 : 161-164, 1964) further

study on Malesian marterial reveals that N. pubescens Willd. is quite distinct
Foreoa A spmuenball TWeanms F

ALWFLIL 4T JTilAaLieidis LrwiLJdi. L

Roots and fiuits are eaten.

PAPAVERACEAE

ArGEMONE Linn.

BI 1;117; DG, §;

- 4 1 et Remy g

" a Linn. Sp. P1. 508 ; 1753 . F
C.1;20,;,G. 1:25;8.7,;V.22; Saur. 10 ; Pav. 3. Dangs. 298,

A B .‘

Fern. : Piula Dhotra {Mar.) ; Phirangi dhutro {Konk.} Balurekhis
iKan.) : Cardo Santo (Port.).

Loe. Goa : Satari @ Batza river between Codal and Ambechagol, near
Valpoi. NaGarHAYELI ¢ Velegaon ; Chispana ; Damanganga bank near
Lx LT

luseoes Tharrass = Foemor - Thalual
FLT REAF ek A LWL"ILR=T g '“Jr’u‘. 1 S AT
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A sommon prickly herh in cultivated fields and waste lands.

Dalgado records that the species, a native of Mexico, was introduced
by the Portugucse to India whera it has naturalised very well.

Cult. species. :

Papaver somniferam Linn. Sp. PLL.5S08, 1753 ; FRI 1: 117: DG. 5
G, 1:25; 8. 7, v, 22

Fi & Fr.: Under cultivation, mostly doring wmter months. FF. :
Pllapzenr. 40 : 338, t. 37A. VFern : The opium pappy (Eng.), Khas-
khas (Konk.).

Dalpado records that though the original home of this species iz not
known, it was under cultivation freely {during the Portuguese regime; in
pardens of Goa though in the British India, itz cultivation was prehibited.
Now under general Indian Administration rules, the plant cannot be cultl-
vated even in Goa unless special licence 15 obtained.

The apium is one of the best sedatives and has varous medical uses.
Gareia da Orta (2 © 175-179) had given a pood account of this plant and
its medicinal properties and the trade of opium in those days and other
allicd data.

BRASSICACEAE
{CRUCIFFRAE]

The various members of this family yisld well known vegetables of
the West and the Indian mwstard and have been under cutllivation for a
very long time. The Portuguese were also partly respoopsibie in introducing
into India these vegetables of the Burvpean region dud Dalgado revords
these cultivaled species under fonr genera, Brassica, Lepidivm, Navturiium
and Raplurnics, As they sre commmonly cultivated in Goa, specitic localities
arg not indicated in the enumeraticn given Ilow. Some of these are,

however, sten growing as escapes from cultivation,

i, Pods dehigcent
2. Podds 4 angled or compressed dorsatly
3. Sepals g:hbous at the base. Flowers yollow. Yalves of siligoa
with distinct median vein Brilxsica
3. Sepuls not gibbous at the base. Flowers white or yellow.
Yalvew of siliqua with median vein weak or abaent
4. Petals white or caraly purplish. Yalves with weak median

wein Nasiir tium
4. Patals vellow, Yalves veibloss of with weak redidn vein Rarippe
2, Pods compressed laterally Lepidium

1. Puds indehijscent Ropharus
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Brassica Linn.

1. Cauline leavas smplexicavl, wsually auricled at the base

2, Sepals connivent ; bionnial or perennial with woody stems aleracea
2. Scpals erecto - patend, slender anoual with herbdacecus apem
1, Dpen flowers not overtopping the buds of ihe inflorescohce HAMIS
1, Open flovwere overtopping the buds of the joflorsscence rapa
I. Camlins leaves oot amplexicaul
4, Siliqua apprtszed 1o the siem ; beak fliferm algra
4. Siliqua erecta - patent or teenrved ; heak atteppate (o evlindric Juncead

Brassica rapa Linn. 5p. PL. 660, 1733, B. campesiris Linn. Sp. PL
666, 1783 :FBI1:156:DG. 7:C. 1:36;G. 1: 38 ; V. 25,

subsp. rapa Linn. : FBI (L.e) ; DG. (e ; €. (e

Fern. : Commen turnip {Eng); Nabo vulgar (Pert.) ; Shelgan
(Mar.).

B. napus Linn. Sp. PL 66&. 1753,
subsp, papus Linn, : FBI 1 : 156 ; DG. 7;C. 1 36,
Fern, - Rape ; Cole seed {Eng.) ; Nabica (Port.) ; Pivl (Mar.}

B. juncea {Linn.} Czern. et Coss, Pl. Chark 2, n. 5, 183% et in Bull.
Soc. Bot. Franve 6 ; 609, 1850 ; Hook. f. & Thoms. in Journ. Lina., Sog.
5:170, 186! pp. ct FBLY 0 15T pp. DG 7 C 1037 G 1 28; V. 22
{all p.p.} Spnapis juncea Linn. Sp. Pl 668, 1753,

e wd i
i

Tr . T M. . r I TN ——— -1
FOMA. o LILL LI HOIared J LAl e. 5, I ihill LLY L.f

B. pigra (Linn.) Koch. in Rochl. Deutschkl. Fl ed. 3,4 ° 713, 1833
FBL § : 156 ; DG. 7; C. 3, ¥. 22 Sinapfy aigra Lina. 8p. P 1753
Fern, + Black mnstard (Fng.) ; Rai, Mohat (Mar.)

B, oleracea Linn. Sp. PL b7, 1753 ; LG, v ; Q137 V, 22,

var. 1, batevtis Linn, : DG. ({e.) ; C. (Le )k

Vern. : Cauliftower (Eng.} ; Couve  flar {Port.).

var, 2. eapitata Linn. : C, (f.c.),

Fern. : Red and white Cabbage {Eng.) ; Couve {Port.) ; Kob (Kouk).
var, 3. caulorapa DT, : var. gangylades Linn. DG, {{e.) ; €. (Lo
Fern, : Knol khel (Eng.) ; Couve nabo (Port.).

LemDiuM Lino.

Lepidium sativum Linn. Sp. PL 664, 1753 ; FRI1:159; DG 7; C
I :37:G. 128, V., 23,
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Vern : The cress (Eng.) ; Mastrueo hortense [Port.) : Aliv {Mar.).
Possibly introduced from Persia. Leaves uged as salad.

NasTURTIUM K., Br. nom. cony,

Nasturtlom officinale ®. Br. in Ait. Hort. Kew, ed. 2, 4+ 111, 1812
FBI1:133;DG.6:C, 1;31;4.1:27,; V. 23

Fern : Water cress (Eng.) ; Agriao (Port.).

RAPHANUS Linm.

Rapbaous satives Lino. Sp. P1. 66%, 1783 FRI1:166; DG. 8, C,
P:37;C.1:28; V. 23,

Vern : Radish (Eng.): Rabao ordinario {Port) ; Mula (Mar)}
LW TS PSR e 1
AVLLAE PRt FLLM.
var. 1. candatus (Linn.) Hook. f. & Thom. : DG. (Le): C. (Led.
Fern + Java radish ; rat 1ail radish (Eng.).
var, 2. globosus.

Verr : Rabanpetes (Port.) ; Round radish {Eng.).

RORIPFA Scop.

Borippa indica {Lion.) Hiern, Cat. Afr. PI. Welw. 1 26, audit. &
Covr., 1896 ; Sant. & Wagh. Bull. bot, Surv. Tadia 5: 108, 1963, Sisimb-
Hum Indiceom Linn. Mant. [ : 83, 1767, Nasrortium indicum DT, Prodr. 1 ;
139, 1824 ; FBI 1 : 134 ; C. 1 : 30 ; Dangs 299,

Fi. & Fr.: April June. &1 0 WE TIL @t 13,

Loe. : NAGARHAVEL! : Chispana forest.

Not common | seen Usually 1o moist situations in enltivated fields and
also along sireams,

The combination Rerippa indica is sometimes wrongly atiributed to

Hechreut (Candollea 2 @ 270, 1923} but Hiern was the first to propose it
in 1896.

CAPPARACEAE

(CAPPARIDACEAE)

1. Ereci herbs ; stamens on the disc or oo & gyoophare Clea
1. Seandent shrubs or tress



14 ROTANICAL SURVYEY OF TNDTA
2. Large tnarmed (ved ;) [eaved trifoliare Lrateva
2. Thoroy climbing shrubs o small trees ; lcaves sumple Capparis

Cappari3 Ling,

1. Erect or scandent shrab
2. Unarmed, leaves elliptic lanceotate ; flowers large in terminal or

axiliary cymes badeer cur
2. Armed sheub ; leaves ovate ; flowers supra axillaty, solitary orf
2 - X together Zeylanmtca
1. Woody ¢limter, moch branched repiaria

Capparis baducea Rheeds ex Linn. Sp. Pl 504, 1733, non Blanco
(1837} ; Jacobs in Blumea 12(3}; 435, 1963. (Badvkks Rheeds, Hort.
Matah, & : 105, t. 57, 1686). C. Acvneana Wall. ex Wt & Arn. Prodr. 25,
IR FRIT 174 . D5 0 C 148 T 1 84 43 132

FIlo & Fr.: March  June. Jif: T.F 34,

Fern. : Tabalo {Part.) ; Chayruka : Ran-mamdaru {Konk.).

Lac. : Goa o Saterd - Yangind Forest, WLE. of Nandorem, Catangol.

The record of this species by Dalgado is possibly based on earlicr
publications from Konkan ghats. In Fact, such record from Concan ghats 15
yat to be confiemed though Dalzel's collzetion from Concan is reporded by
Jacebs (£e.), However, the present colleclions from Satasl twiuka (Yalpoi
area) further confirm the distribution of the species from the Western phais
of Kerala and Karnataka States, further north to the boundary of Goa
und Maharashira State,

The comhined presentation of the genus Cepparfs with Asiatic and
American elements by Linneaus in Hortes Cliffortianus 204, 1737 had sub-
sequently fed De Candolle to interpref C. bddwceg ©f Linoeaus as
compristng several clements and thereby giving a new mame to the taxon,
C. rheedii DC. (Prodr, 1 : 246, 1324). Buat further scrutiny, as indicated
by Facobs ({c) reveals that Linneaus in 1733 (fe) might have separated
the American and Asiatc elements, thereby enabling him o rvecord the
“habitat of this taxon as Indian, referring to the distinct Rheede's plate
and naming it as €. budicca™ and ag such this Linneaus name should be
eonsiderad as valid, £ badueea of Blanco (FL Filip. | - 438, 1837) is, how-
ever, O epinosa var, mariang.

C. sepiaria Linn, Syst. fed. 10 2: 1071, 1759 ; FBI V- 177 ; DG. & ;
C.1:51;T.1:61;4G.]1:33:8.9; Jacobs in Blumea 12(3) : 489, 1965,

£l & Fr.: February - Jung, £l 1 1L 40,

Thouvgh no specific localities are indicated here, the species has been

observed growing on Jry. exposed, gravelly platean areas ; rather sparsely
scattered.
EBascd on the observations made by the author un the distribution of

C. sepigriz in South India, it appears that the species exhibils certain
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preference to such of the areas of Deccan plateau and Western ghats where
the dry period is pronounced during the year, inspite of considerable good
rainfall.

Capparis  zeylanica Linn. Sp, Pl, 720, 1762;G. 1:133,8,9;
Dangs 299 ; Pav. 36 ; Jacobs in Blumea 12 {3): 505, 1965. C. horrida
Lion. f Suppl. 264, 1781 ; FBI1:178;C.1:51;T.1:62

Fi. & Fr. : March-November {more or less throughout the year). I :
Wit. Ie. t. 173 T. f. 41.

Vern. : Vagamti {Konk.) ; Govindi (Mar.) ; Tottulla (Kan.).

Loc. : Goa : Bardez : Bastora, Salcete ; 2 miles ahead of Santacruz
village ; Raj Bhavan. Angidiv. NAGARHAVELL : Dolara forest ; Dhapsa ;
Morkhal.

A common shrub along road sides and exposed hill slopes.

The nomenclature of this species has been considerably confused in
the Indian Floras, Capparis zeylanica (non Linn.) as given in FBL 1 : 174 ;
C. 1:47 and T. | : 53, f. 33, actually refers to C. brevispina DC. Prodr. 1:
246, 1824. In fact, Dunn in Gamble’s FI. Madras |1 : 32 has clarified this
point as early as 1915 but somehow this interpretation remains unnoticed
and was not included in the subsequent papers and works on the Indian
Floras, C. zeylanica was described by Linncaus based on Herman’s
collection from Cevlon. Subsequently, based on Koemig's specimen from
Ceylon which is identical to Herman’s specimen, Younger Linneaus des-
cribed C. horrida. Later Willdenow treated both the species as distinct.
Then followed a series of interpretations by other workers who are partly
correct. Hooker f. and Thomson (FBI 1872} following this confusion,
applied the name C. zeylanica to C. brevisping DC,, the later being cited
in the synonymy and the proper C. zevignica was named as C. horrida.

This misinterpretation was followed by all the Indian Floras published

& FALL AlL

after FBI, untii Dunn {1915) had brought out the correct names,

CLEOME Lian.

1. Androgynophore prominent and longer than 5 mm
2, Plant glabrous ; petals 25-35 mm long, imbricate, pink ; gynophore

& om specinsa
2. Piant pubescent ; petals 7-15 mm long, open in bud, white ; gyoo-
phore 3-10 mm gFyaandra
1. Androgynophore absent of at most 2 mm long
3. Leaves simple ; stamens 6 monophylla
3. Leaves 3-5-foliolate ; stamens numerous
4. Plant viscous with stalked glands ; lowers yeilow viscosa

4. Plant glabrous or with few scattered hairs; pubescent ; leaves
simple : flowers pink or rose chelidonii
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Cleome chelidonii Liun. f. Suppl. 300, 1781 ; FBI 1 : 170, C. 1 : 42 ;
5.9 ; Drangs 299 ; Saur, |5,

Fi. & Fr. : After monsoon. 1. Wi Lo t. 119,
Fern. 1 Ubhitalveli {Guj.).

Loc. 1 NAGARHAVEL] : Chrizspana. Dapaa.
A common herk in cultivated fields and dried up ditches,

C. gypandra Linn. 8p. PL. 671, 1753 ; Jacobs in Fl. Males. 6: 101,
1960. Cynurdropsiy peniophyviie DC. Prode. 1: 238, 1824 ; FBI1: 171
DG 8. C. 1:42:C.1:29: V.23, Gyrandropsis gynandra (Linn) Brig.
Ann. Cops. Jard. Bot. Geneve |7 : 382, 1914; 8. 9.

Fi. & Fr.: All through the year. fif. : Rheede Hort, Mal. 9 0 1. M,

Fern. : Tiloni {Konk.) ; Pandri-tilway {Mar.). Adiyakha van ; Dhoti
Talwani (Guoj. ).

Lec. THU + Nagod.

The specics is moestly cultivated 1o pardens wund s also secn as an
¢scape in moist labitats outside the gardens.

There has been considerable difference of opinien about the correct
interpretation of the characters of the two genera, Clegme Linn. and Gyaan-
dropsis DC, MNow, with the proper vinderstaudiug based on wide range of
material, the connation of the staminal base with the pynophore to form
an androgynophore, the character once considerad 10 be distinct for the
genus Gynandropsis, 15 teated as mercly a8 character of degree and of
guantitative value. Such opinion was expressed by Woodson {Ann. Mis.
Rot. Gard. 35: 139-141, 194%), Iltis (Brittomia 10: 33, 1938 : 12 ; 284,
1960) and others. As such, the penus Guraedropsfs DC. is now merped
under Cfeome Linn. and the earliest name € gynandra Lino. has, there-
fore, been revived.

C. monophyila Linn. Sp. P, 672, 1753, FBI 1 : 168 DG.8; C. 1 :
;G 1

I & Fr. : November  February, Jif. ; Rlheede Hort. Mal. 9 :t. 14,
A weed of wet places and cultivated fields, rather occasionally seen.

. speciovn Raf. Fl. Ludovic. 86, I817 ; Jacobs in Fl. Males. 6 : 101,
1960. Gynandropsis speciose DC. Prodr, 1@ 238, 1824,

Fi. & Fr. ! September December.

Loc. : Goa @ Swiari : Onda, near Valpei ; Satrum. Sangwem : Netra-
vali.

An erzct herb with attractive dowers, a native of South America, is
mostly cultivated in gardens,

(. viscosa Linn. Sp, PL. 672, 1753, FBI1;170,;DG. 8;C. | : 41,
C.1:20 ;8 8, Dange 209 ; Saur. 15 ; Pav. 24,

g owl iRy Argdd ¥
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EL & Fr.: April - January © i : Wt [e. ¢ 2.

Vern. : Kanphuti (Konk.) ; Nayibela (Kan.} ; Tinnani {Guj.).

Loc. 1 Goa : Satari: Nandorem wvillage, Valpoi area ; Caranzol,
ithas : Pamaji, pear seashore: Mimamar. Sefeete: Borda village, near

Margao. Canacong @ Barsare ﬂIIage near Tudal, NaGarHAVELL : Chispana
fnrr:st l?ank of Daman ganga, on way to Kawcha, Daman : Dundorts,

CrATEVA Linn.

Crateva nurvalas Buch. Ham, Trans. Linn, Soc. 15: 121, 1827 ;
Jacobs in F1 Males. Ser. 1, 6:68, 1960 et Blumea 12(2) ; 194, 1964,
Nurvala Rheede Hort. Malab. 3 : 49, t, 42, 1682, C, refiziosa var. nurvaly
{(Buch. Ham.) Hook.f, & Thoms, inFBI 1:172, 1372 ; DG. §:C. 1 -
44, T 1 :64;0G. | ;34

FI.: March {also recorded as October - December). Fr. : Rare, mostly
mn winter months. NI : T, §. 43.

Fern. : Pe do marto (Port.) ; Nurval (Konk,) ; Yavavarna {Mar.).

The specics i3 occasionaily seen unger cultivation near mosques,

The spelling Crataeva as seen in all the Indian Floras bas, of late,
been corracted by Gomer (Lilloa 26 @ 338, 1953) who traced out the origia
of the name after the Greek herbalist Kratevas and this correction as
Crateva 1s now accepted.

Crateva nurvala which 15 a distinet species, has always been confused
in the Indian and S. E. Asian floras with C. religiosa Forst. §, Interestingly
encugh, . nyrvala is distributed widely in India, rostly Peninsular and
Eastern India, extending to 5. E. Ama while C. refigivsa is restricted to
Sikkim, Assam and its surroundings only, but extensively distributed in S,
E. Asia and other tastern Pacific island groups. To this s closely allied
C, unilaeularis Buch. Ham. which is alse at present considered to be

reetricted in India to areas like Nepal, Sikkim, Assam and surroundings
acobs (f.e)].

The name Nurvala based on Rheede’s plate no. 42 (£2.) whose identity
with C. murvala i3 guite clear, was first validated by Buckanan Hamilton
in 1827 who had first noted this species as distinct from others, Subseguent
interpretations hy various authors on Indian plants have brought abont the
record of O, refigiose with two varieties nurvala and rexburghii by Hooker
f. and Thomson in FBI, and this has beer subsequently followed in
various local Indizn Floras. 1n fact, var, roxburghii includes £ religiosa
proper, C. uailocudoris and other 8. E. Asian species.
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RESEDACEAE

Only one genus under this family is recorded in this work, Dalgadoe
by mistake adds that Ofigomeric glaucescens Camb. is indigencus to
Concan following FBI. This species in fact, occurs in Sind and other
adjoining dry localities.

Rexepa Linn.

Reseda odorata Linn. Syst, ed, 10, 1046, 17539 ; FBI 1: 18] ; DG
10;:C.1: 53

Fern, : Mignionette (Eng.} ; Reseda de Cheiro (Port.).

The species, a3 native of Egypt, 158 mostly cultivated in gardens.
Toough not collecied by the author, it 15 quile possible ihat the spegies is
under cultivation in Goa gardens for its scented Aowers (DG Le),

VIOLACEAE
HyYpanTHUS Jacq. rom. cons.

Hybapthus suffruticosus Baill. ex Lanessy, Pl. util. Colon Franc. 6046,
1886 ; Backer & Bakhujzen in Fi, JTava, [ : 194, 1963 Viola suffruticosa
Linn, Sp. PL 937, 1753, V. emneq gpermea Linn. Sp. Pl 937, 1753,
Ienidium suffruticosum Ging. in DC. Prodr, [ : 311, 1824 ; FBI 1: 183;
DG, 10 : G. 1: 3% Hybanthus enneaspermus (Linn.) F. v. Mucll, Fragm.

Fl. : October December. 7. : Wt. HI. t.  ; Wt. Ic. t. 308.

Vern, : Bamgi (Konk.) ; Ratanparas {Mar.,),

A weed of wer places, commonly seen near fields.

Culr. species :

Yiola tricolor Linn. Sp. Pl 235, 1753 : DG. 10.

Vern. : Pansy (Eng.).
Dalgado records this species, a native of Europe, as cultivated in
gardens. It is quite possible that this species along with V. edorgta Linn.

(5. 8) are normally cultivated in cooler and moist places of Bombay
Province.

BIXACEAE
Bixa Linn.

Bixa orellana Linn. 8p. PL. 512, 1753 ; FBI1;190; DG. 0 C. i :
STiT.1:92;G. 1:37; Backer in Fi. Males I, 4(3): 239 : 8. 10,
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Fl . Avgust September. Fr. - January, I Wi UL t. 16 ; T. f. 46.
Fern. : Anate (Fort.) ; Sendri {Mar.) ; Rangmala (Kan.},

Lac. : Goa - Sateri: Palle near Onda ; Caranzal ; Deosali ; Char-
aunden,

dve (anatio).
A native of America, known as ‘Urucy” in Brazil was introduced very
eariy into India. Thl:-ugh the nrange d:.fe was once in vse in India and also

el anam o m e aaas

J.I.l. "-.I:Uh, oW Il. l:‘u ]J'I.'-;I.i..l.l1.-tl]1:|Ir DLl Ul WnaE lIl \’LEW 'U‘l bﬂ'lfl;li:l.l Iull'-?ﬂ]_.ilﬁl YT AT 'C-EI.I
dyes,

Dalgado records four genara, Bixa, Secofopia, Flacourtia and Hydnc-
carpus under the family Bizaceas. According to present intcrpretation,

following Hutchinson's ¢lassification, Bixd only is treated undsr this family-
and Floopuriia, H'ud.rmr‘ﬂ_rnu! and Sralepig are nln.r'p_ﬂ under Flaconrtiaceae.

=& ETiEas Faihr AR e rrER wE W e Lem SR

FLACOURTIACEAE

1. Flowers apeinlious. Fruit a capsule or drups
2. Leaves with lingar or circular peliucid glands. Flowers bissausl
in fnscicles or glomesnles. Staoens mostly 5- 10, allemaliog
with a2 many scale like or subulate heiry Mamincdes, Ovaty 1-
celiod, Fruit a capsule, Reshy or dry, 2 - 3 valved ; seeds wiually
with orange red fimbriate aril Casearia
2, Lenves otherwise, Flowers dioecious, rarely bisexwsl in fhort
axillary racemes or solitary, Siamens excepding 15, surrounded
by & ring of disc glands ; slaminodes nil. Ovary 2 - § celled by
false 2epla, Fruit a drupe with many pyrenes ; sceds exarillate Flacowrria
1. Fiowers with petals. Fruit a bery
3, Moatly armed shrubs or tregs. Flowers in short racemes and
bisexual. Petals without a scale at base inside. Fryjt small, 2 -
4 neadled Seolapla
3. Unarmed trzes. Flowsrs in cymes or 1olitary, digecious. Petals
with a scaie af base inside. Fruit large, with woody pericarp,

many scedad Hydnocarpis

CASEARIA Jacq.

Though Samydiceae was treated ms separate family distinct from
Flacourtiaceae based on the perigynous flowers, the recent critical taxe-
nomic studies covering the pan  tropic species of Flacourtiaceae indicate
the merging of Samydaceae into Flacourliaceae and hence the treatment of
Caseariag under this family.

1. Lemyes glabrous
2. Leaves and calyx glabrous ; capaule orange exculenia
2. Leavea glabroos but calya pubescent ; capsule yellow elliptica
1. Leawes and C‘ﬂI"'l"I _'ﬂll.m.llt B kol 2 Ll

g T R R
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Casearin elliptica Willd. Sp. Pl. 2 : 628, 1800. C. tomentosa Roxb,
Fl.Ind. 2 : 421, 1332 ; FRI2:5393;DG. 80 C.1:354;T.2:71; G,
1: 358,

Fi. : January May, Ji.: T. f 330,

Fern. : Chari (Mar.) ; Bedsi {Konk.): Bilicobina (Kan.); Pructo
caurim de matto (Port.).

A fairly common species along deciduous forests of Western ghats
and alzo recorded by Dalgado.

C., escnfenta Roxb. FI Ind, 2: 422, 1832, FBT 2: 592 ; DG. 80 ; C.
1:553;T.2:70:G.1;368

Fi.: May Juns. Hi ; Bedd. FL Sylv. t. 208,

Vern. : Modi (Mar.) : Satagan (Konk,) ; Satagana {Port.).

This species is found to be common in Concen, Ramphat and
Ambotighat adjoining Goa area from whete it is recorded by Dalgado. The
plast being known for its medicinal valug, is also cultivated in gardens.

C. graveolens Dalz. in Kew J Bot. 4 : 17,
DG 79, Co 1553 ; Ga 1 307 8. 91 T. 2 : 69 (under C. glomerata).

Fl. : March - May. Fr. : April - September.

Vern. : Bokara (Mar.) ; Pimpari {Konk.),

Loec. : NAGARRAVELT ! Dudeni.

The species being common along the Western ghats of Karwar
(Cooke) and also recorded by Dalgado along Goa ghats, iz now ingluded
for Goas. In Nagarhaveli the species is rare, commonly associated with

teak.

T 1482 - FRY 2 - 507 -
vl Al 3 L EL & . WFL,

FLacoURTIA Linn.

1. Plants cultivated
2, Flowers alwaya bisexnal ; izaves more or less densely
pubcacent beneath along mid - rib and oeves ; styles ceniral,
enrirely free, sometionss very short, 4 - 5, very slightly refiexed
and ¢nlargad jnto dlsciform, bilobed sligma inermie
2. Flowers unisexual ; leaves glabrous or pubescent beneath slong
mid - rib and nepves ; styles 4 - 8, enticcly copnste inte =
distinct column Fengomar
1, Plants wild
3. Flowers unisexual ; leaves  extremely wvariable in shape,
glabrous or pubescent bensath along mid - rib and nerves ;
styles entirely [re¢ or practically s0, certra! or nearly so, 44 7,
spreading and reflexed both on ovary and fruit : Froit smali,
uzually not exceeding 1 em in diameter indira
3. Flower unisexuai ; leaves glabrous and shining mbove, viry
thiniy haity along mid rib; stylaa 4 - 6, extremely short or
almost absent, conoate, stigmas free and ightly reflexed ;
fruit bigger, usually 1.% - 2 cm in diameler montang



11 : Sleumer in FL. Males. Ser, 1. 5(1) : 71, f. 30 e g, 1954,

Vern. : Hengali Japam (Konk.).,

Dalpado records that the species which is an unarmed tree, was intro-
duced from Sylhet and Punjab and cultivated in Concan aod other parts
and doubts whether it is really indigenous. Scrutiny of available data
reveals that the species is only common in a cultivated or semi culivated
state in the tropics and it is szid to be distributed by human agency from
Eastern [ndia to Malesia and adjoining islands, The speeies was first named

hy Pavkuserh Racad v the crasirman spteadnined fvam the Wdalusmoeo and
+F SN UalEnl ookl O Ay SAARITITIV0  IIRIOGMLEG JTUID 08 Midlalkas alila

cultivated in the Indian Botanic Garden, Caleotta, Though the species
has been cited in many works, as a pative of Moluceas where 1t 18 common,
Sleumner, (based on his sindies on the three varieties of F, inermis), feels
that the most common plant indigenous to Moluccas may belong to
F. inermis var. moluccana Sleam., representing an ancestral form from
which the cultigens of F. mermis var. inermiz might have originated,

The bright, cherry  red, ripe fruit though too sour to eat when fresh,

seoms to be pood for jams and pickles, Dalgado records that the fruit
though edible is not as good as F, jangomas.

F. jangomas (Lour.) Raeusch. Nomencl. Bot, ad. 3, 290, 1797,
Stigmarota  jangomas Lour. Fl Cochinch, 633, 1790, Flacourtla
cataphracta Roxb, ex Willd, Sp. PL. 4 ; 830, 1805 : FBI1:93 ; DG
C.1:58:G.1:39

1L Wealth of India 4 : 43 [ 24,

Fern, : Jangomas (Port.} ; Jagam (Konk.).

The species is included in this work on the autherity of Dalgado and
this information may help to locate the species in Goa gardens and in back
yards of old houses,

F. moutana Grah, Cat, Bomb. P1. 10, 1832 : FBI | : 192 : DG. 1§
C.IL:SB;T.1:71,;G 1:3,;85. 10,






















































































































































































































































































































































































































































































































































