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INTRODUCTION fall ranging from 6300-1300D mm (mean 8500 

AgumEe-Hulical ranges in Shirnoga dis - 
trict, Karnataka form a part of the narrow 
evergreen strip of Western Ghats, except for 
Kadambi's work (1941, 1942) there is no com- 
prehensive account on the flora of this region. 
Kadambi (1960) has enumerated 236 species 
from the entire evergreen forests of Mysore 
State but the list hardly covers 20% of the spe- 
cies. Hence, explorations were undertaken to 
obtain detailed knowledge of the angiosperm 
flora of the region. 

TOPOGRAPHY, GEOLOGY AND CLIMATOLOGY 

The area explored falls within 13'27' to 
13"45' N and 75'0' to 17" 17' E., covering nearly 
80,000 hectares of Shimoga district, embracing 
most of Tirthahalli and part of Hosnagar taluks. 
The underlying rock whose altitude hardly ex- 
ceeds 800 m above sea level which is generally 
gneiss and hor~lblende schist covers as far as 
Nishanigudda, extending as a narrow belt along 
the crest of the ghat. The surface rock is in- 
variably a bed of laterite. Minerals com- 
monly see11 are felspar, biotite, hornblende, 
black, mica and garnet. Manganese and iron 
ores are abundant at Nishanigudda and Tir- 
thahalli. Soil is generally as a result of de- 
coinposed gneiss below a id  consists of fernl- 
gineous sandy loam. 

Ttlaxinium rairlfall is due to south-west 
monsoon though north-east monsoon also 
briilgs a little rain. Agumbe is called the 
second Cherrapunji of India as the crest of 
the ghat at Agumbe and I-Iulical receives rain- 

mrn). There is an abrupt decrease towards 
the interior. Both Tirthahalli and Hosnagar 
situated hardly 30 km away from Agumbe & 
Hulical, respectively receive only 2400 mm 
4 7 5 0  mm (mean 2300 mm) of rainfall. The 
tctal number of rainy days varies from 119- 
159 (mean 134 days) for Agumbe & Hulical 
snd 90-128 (mean 107 days) for Tirthahalli. 
The hottest months are March-April (33"-35" 
C) and tke coldest months are December- 
January (10-So-14.8" C). High velocity winds 
blow especially during the monsoon months. 

VEGETATION 

The vegetation can broadly be classified 
into (a) Tropical evergreen and (b) moist deci- 
duous forests through transition stages of serni- 
evergreen types. In the evergreen zone occur 
grassy hill tops practically bereft of shrubs or 
trees. Whereas the transition from the ever- 
Ereen to the grassy hill togs is sudden and " 
abrupt, the transition from the evergreen to 
the deciduous is, often almost imperceptable. 
With decreasing rainfall and altitude, the 
vegetation gradually changes into the moist 
deciduous forests as one proceeds from Agumbe 
and Hulical towards Tirthahalli or Hosnagar. 
The aquatic, marshy or weed flora in the cul- 
tivated fields is more or less uniform 
throughout. 

Tropical Rain Forests or the Evergreen Ghat 
Forests 

The evergreen belt which Kadambi (1941) 
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calk as "evergreen ghat forests" extends all 
along the ghat region facing South Kanara. 
The altitudinal and horizontal distribution of 
the forests vary depending on elevation and 
aspect which are briefly dealt with below : 

A. Altitudinal distribution of the forests : 

Three distinct zones are recognised which 
are as follows : 

a) Forest from the foot of the ghat (100 
m) to crest (400 mj. 

The ve,getation is conspicuous in the 
absence of such prominent evergreen species 
as CaloplayZlum ebtum Bedd., D i p t e r ~ c a r ~ s  
indicus Bedd., Mesua nagassarium (Burm.) Kos- 
teim., Mastixia arborea (Wight) Bedd. and 
Poeciloneuron indicum Bedd., which are so 
common at Agumbe. Acrocarpus fraxinifolius 
Wight, &lain talbotii Sundaraghavan, Alstonia 
scholaris (L.) R. Br., Adocarpus gomenianus 
Wall. ex Tree. subsp. Zeylanicus Jarrett, Beil- 
schmeidia gemmiflora (Bl.) Kosterm., Homali- 
urn zeylnnicum (Card.) Benth., Myristica dacty- 
loides Gaertn., Pterospermum diversif olium Bl., 
Polyalthia fragruns (~a lz . )  Bedd., Psychotria 
octosuZcata Talb. etc., which are either absent 
or poorly represented at Agumbe are commonly 
found here. With decreasing elevation, deci- 
duous species such as Adina cordifolia (Roxb.) 
Hook. f ,  ex Brandis, Terminalia clzebulu 
(Gaertn.) Retz., T. bellirica (Gaertn.) Roxb., and 
species of Dalbergia, Grewia and Lagermroe- 
mia become common. At the foot of the ghat 
occur Garcinia indica Chois., Strychnos nux- 
vomica L. and XanthophriNum fluoescens Roxb. 
which are absent above. Species of Ca2nmu.r 
which form impenetrable breaks higher up are 
displaced by bamboo lower down. 

(b) Ghat crest region from 400 m to 750 m. 

Here occur the climax t v  of evergreen 
forests. Ailanthus triphysa (dennst.) Alston, 
Calophyllum apetal~~m Willd., Canariu~n stric- 
turn Roxb., Cryptocarya botrrdillonii Gamble 
Diospyros sylvutica Roxb., L~~hopetalum 4. 

ghtianunt Am., Dipterocarpus itadicus Bedd., 
Dyoxylum mulubaricum Bedd., Elueocurpzra 
tuberculatus Roxb., Garcinia tulbotii Raiz. & 
Sant., Holigctrm spp. Mesuu nug~ssuritcm 
(Burm.) Kosterm., Perseu nzacruntlzu (Nees) 
Kosterm., Poeciloneurolz indicum Bedd. etc. all 
flourish, The undergrowth is chielly composed 
of Agyuiu anamullayana (Bedd.) Kosterm., Cha- 
sulia ophimyloides (Wall.) Craib, Diclzapetalurn 
gelonioides (Roxb.) Engler, Diospyros nigre- 
scens (Dalz.) Saldanha, Euonyntus indicus 
Heyne, Gomplzlrndru tetrandra (Wall.) Sleumer, 
Humboldth brunonis Wall., Lmianthus acumi- 
nutus Wight and species of Casearia, Zxora, Psy- 
chotria, Salaciu etc. 

(c) Sparsely clad grassy hill tops (750 m 
to 900 m). 

Along the slopes occur stunted or crooked 
trees of Careyu arhorea Roxb,, Dillenia penta- 
gyna Roxb., Glochidion velutinum Wight, 
Linociera malabaricu Don, Synygium caryo- 
phyllatum (L.) Alston, Phoenix humilis Royle, 
Wendlnndia tlayrsoidea (R. & S.) Steudel, Xerom- 
phis spinosa (Thunb.) Keay etc., that at any 
]-ate do not exceed ca 8 m in height. The bra- 
cken Pteridium aquilinum (L.) Kuhn., along 
with species of Nilgiriantlatcs and Themeda 
forms gregarious ,patches. Along moist shady 
rocks occur Atalantia wightii Tan., Coleus 
malabaricus Benth., Murraya paniculata (L.) 
Jack, Naregamia alata Wight & Am., Scutellariu 
discolor Coleb., and Solanum aculeatissimum 
Jacq. In crevices of rocks are seen Ariopsis 
psltata Nimmo, Argostemma courtallense Am., 
Neurocnlyx wightii Am., Tor~nia iliouarsii 
Ktze. and Sonerila sp. 

On grassy hill tops Cynnotis arachnoides 
C. B. Cl. var. thtcaitesii (Hassk.) Rolla Rao et 
Kammathy, Iphigenia sulzyadrica Ansari et 
Rolla Rao, Juncus prisrnatocurpus R. Br., Mur- 
dannia semiteres (Dalz.) Sant., Tylophora fas- 
ciculuta Wight as well as species of Centrathe- 
rum, Canscora, Chloroplaytum, Exacum, Habe- 
neria, Senecio, T~ichodesma etc., occur scattered 



amidst the grasses. At Nishanigudda due Holigarma grahcmii (Wight) Kure., Hopea' par- 
to the combined influence *. of unfavourable cijloru Bedd, LopI~opetalum ~ightiunurn Am., 
conditions of soil and. the. desiccating eflect Ltrgerstroemiu microcurpct Wight, Mastixia 
of wind, there is hardly any vegetation. There arborea (Wight) Bedd., Myri~tica dactyloides 
does not appear to have been any forest here Gaertn., Pctluyuiurn ellipticurn Engler, Persea 
even in the past. mucru?riho (Nees) Knsterm., Poeci!oneuron 

indicu~~r Bedd., Turpiniu mulub~rica Gamble, 
B. Horiz~~ztul distribution of the forests : Vitex u2tissima L, f. and Vepris bbilocu'laris 

A narrow belt of Poeciloneuron - hftls~~a 
community along with Agluia burberi Gomh., 
Meiogyne punnosu (Dalz.) Sinclair and species 
of  Psychotriu, occurs along the ghat ciest re- 
gion. Closely follows the PoeciZonmron-Dip- 
terocarpus community extending $4 knl to- 
wards the interior with Dipterocrrr~us tower- 
ing over Poeciloneuron. Here, besides the 
above two tall species, Mangiferu indica L. 
Diospyros sglvatica Roxb., Pulaquium ellipti- 
cum Engl., Elaeocurpus tuberculatus Roxb. 
and Strombosia ceylanicu Card., also attain 
great heights, with prominent buttresses. Hum- 
boldtia brunonis Wall., is a common under- 
growth, 5-8 krn away is the Hopeu community, 
with H. parviflora Bedd., dominant along with 
Cassine gbuca (Rottb.) Ktze., Canarium stric- 
turn Roxb., species of Diospyros and Ficus. 
In disturbed forest areas the Lagerstroemiz 
community is conspicuous, with a sprinkling 
of species belonging to Curepa, ~ i l l e i ia ,  Mu1 - 
lotzis, Ligzrstrum, Termimlia, Xeromplzis etc. 
An edaphic variant of the rain forests is the 
Myristica community -in swampy areas cha-ac. 
terised by knee roots. 

Amidst the closeiy packed mass of dense 
ioliage it is possible to distinguish the various 
forests tiers. The first storey is composed of 
Caloph yllum elatum Bdd.,  Dipterocrrrpus 
indicus Bedd., Elaeocurpus tubercul~tus Roxb., 
Mesuu nugusstlrium (Burm.) Kosterrn., Mangi- 
feru indica L. and V~teria indicu L., towering 
over 40 m with a girth of 3.5 m or more. The 
second tier mostly consists of Artocarpus hir- 
suta Lamk., Cunurium strictum Roxb., Claryso- 
phyllum roxburghii G. Don, Diospyros syluu- 
tica Roxb., Dysoxylum malabaricuw Bedd., 

(Wight) &: Arn. Engler. The third tier con- 
sists of moderately tall trees which by their 
numerical density form the bulk of the forests. 
These include Apodytes dimidiuta Am., Arto- 
carpus I~eterophyllus Lam., Canthiurn dicoc- 
cum (Gaertn.) T.  & B., Carallia bruchiata 
(Lour.) Merr ., Cla ysophyllum roxhurghii Don, 
Cassirhe gluuca (Rottb.) Ktze, Cinnamomum 
macrocarpurn Hook., Elaeocarpus serratw' L., 
Dimocarpus longan Lour., Gordonia obtusa 
Wight & Ari~., Gurcinia morella (Gaertn.) 
Desr., G. cambogia (Gaertn.) Desr., Harplliu 
arborea (Blan.) Radlk., Hopea wightianu 
Wight & Am., Litsea floribunlb (Bl.) Gamble, 
Schleicheru oleosa (Lour.) Oken., Knemu atte- 
nucltu (Hook. f .  Thorn.) Warb, Syrnplocos race- 
mosa Roxb., S .  coclaincl~inemis (Lour.) Moore 
etc., besides species of Aglaia, Ficus, Glochi- 
dion, Litsea, Mullotus, Syzygium etc. 

The undergrowth, composed of trees 8-10 
rn tall sllch as Antidesma menasu Tul., Aglaia 
utza~nalki~yuna (Bedd.) Kosterm., Acronychia 
~edunculatcl (L.) Miq., Dlosp yros nigrescens 
(DaIz.) Sald., Euonymus indicus Wall., Gonio- 
thulamus cntdiopetalus Hook. & Thoms. Hum- 
boltiu brunonis Wall., Ixora arborea J. E .  Sm., 
I. bruchiata Roxb., Linociera malabarica Don ., 
Olea dioicu Roxb., Memecylon umbellaturn 
Hurm., Saruca usoca (Roxb.) de Wilde etc,, form 
the fourth tier. The fifth tier is represented by 
shrubs. Inside the evergreen forests they are 
composed of Agrostistuchys indica Dalz., Anti- 
desrna cliundra Roth, Clzasalia ophCoxyloides 
(Wall,) Craib, Lasianthus acuminatus Wight, 
Mackenziea integrifolia (Dalz.) Bremek., spe- 
cies of Nilgiriunthus, Psychotria dalzellii Hook., 
P,  nigra (Gaertn.) Alston, P ,  ttuwata Wall, 
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Thelepaepale ixioceplzulu Bremek. etc., mostly 
representing Acunlhuceae, Euphorbiaceue and 
Hubiaceae. Along the forest edges occur Bur- 
leria courtallica Nws, B.  i ~ a v o l u ~ r ~ t t ~  Nees, Cul- 
licurpa tomentosa (I,.) Murr., Clerodendrum 
viscosum Vent., C. serrutum (L.) Moon., 
Dichapetalum gelonioides (Roxb.) Engler, Dru- 
caena terniflora Roxb., Glycosmis mauritianu 
(Lamk.) Tanda,  Gomphandra tetrundra (Wall.) 
Sieumer, Leeu crispu L., Microtropis stocksii 
Gambl., Prsmnu coriuceu C. B. C1. and Zuntlz- 
oxylum ouulifolium Wight. Along valleys are 
seen Agrostistuclzys indica Dalz., Debregeusia 
longifolia (Bum.) ~ e d d . ,  Dendrocnide sinuata, 
Dimorp hocalyx lauiunus Hook. f ., Lepiunthes 
umbellata (L.) Haf., Pellioniu heyneano Gaud. 
Vernonia ornata Talb. and Nilgirianthus spc. In 
cleared forests occur Glochidion ve!utinum 
Wight, Maes~8 indica (Roxb.) DC., Mezonegron 
cuccullutrrm (~oxb. )  Wight & Arn. as well as 
species of Argyreia, Breyniu, Cuseuriu, Salacia, 
Vitex etc. 

The forests abound lianas and climbers 
such as Btrtea parviflora Roxb., B. pzcrpurea En- 
tada ~ursuet/aa DC., Gnetum ula Brong., and 
~ z ; a &  hookeri King climbing over 20 m. Cons- 
picuous amongst, the climbers are : fnzi~rr~-  
cludtrs heyneanus Crah., Artabotrys zeylanicus 
Hook. & Thorn., Dasmos kuwii (HOOK. &z l'hom.) 
Saff., Ellertonia rl~eedii Wight, Erycibe panicu- 
lata (Roxb.), ~rythropalum populifolium (Am.) 
Mast., Gardnneriu ooata Wall., Hugoniu belli 
Sedg., Lvcunga sarmentosa (Bl.) Kurz, MiqueZia 
dentutu Ber'd., Phnnera ~hoenicea (wight & 
Arn.) Benth., Surcostigma kleinii Wight & Arn., 
St ychnos colubrinu L., Trichosantlaes bracteatu 
(I lam.) Voigt and ~lzunbergia mysorends 
(Wight) AndelT, .\lalq forest ible;sir~,r5 ot:cur 
scandent shrubs such as Anodendron nanicula- 
turn A, w., Aspidopterys cunarensis Dalz.. 
Cappgris cleghornii Dunn., Chilocarpus mah- 
b~ricus Bedd., Mezoneuron cucullatum (Dalz.) 
Wight & Am., Rourett minor (Gaertn.) Alston 
3nd \Vagden spicgta Dalz. 

Herbaceous vegetation varies considerably 

from l~ixuriant growth in the valleys or along 
streams to almost complete absence in the hu- 
mus laden soil where hardly a few annuals are 
seen. ilf yriads of evergreen seedlings are 
littered along the forest floor through natural 
regenera tioli. Members of Zingi beraceae (Al- 
piniu, Co~tuu, Eletturio, Curcumu, Zingiber and 
Boesenbergia) are common in the denser por- 
tion of the forcsts and saprophytic orchids as 
Zeuxine and Epipogium thrive in decompos- 
ing humus where little or no light penetrates. 
Where there is a break in the forests, Ellettaria 
curdumomum (L.) M*aton and species of "Stro- 
bibntlres complex" exttnsively occupy the 
forest floor along with seedlings of Murroyu 
koenigii Spr, and Clerodendrum sp. The tuber- 
ous or bulbous annuals are few and limited, 
Along forest paths flourish Adenosternma lave- 
niu (L.) Ktze., Centella usiatica (L.) Urb., Di- 
c11rocephukl integrifoliu (L. f.) Ktze., Dracaena 
terniflora (Roxb.) Geoplzila reniformis D, Don, 
Hydroco~yl java~aica Thunb. and species of 
]usticia, Haplantlzus, Pogostemon, Plectranthus, 
Torenia and Ophiorrhixa. 

Root parasites are infrequent, limited to 
Aeginetiu indicu L., A. pedunculata Wall. and 
such other members of Scrophulariaceae as 
Buclzneru hispida Don, Centrantlaera indica (L.) 
Gamble, Rhamphicurpa Zongiflora Benth., So- 
pubia delphinifolio (L.) Don, species of Striga 
etc. Of the stem parasites Loranthaceae is 
richly represented by a wide range of genera 
such as T7iscum, Macrosolen, Helicanthes, 
Helixanthera, Taxillus, Scurrula, Dendropthoe 
and Tolypunthus. Trees of Antidesrna menasu 
Tul. and Myristicu dactyloides Gaertn., are 
occasionally covered by the parasitic Cassytlza 
filiformis L. Terrestrial orchids are few, con- 
fined to such genera as Hubenaria, Peristylus, 
Epipogizrm, Euloplzi(r, Nercilia and Zeuzine. 

Moist Deciduous Forests 

With a decrease in elevation and rainfall, 
the tra~~sition from evergreen to sub-deciduous 
and further to mixed deciduous is imprloaptibly 
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gradual. Amongst the trees to mention a few fera L. f., Hauvolfia densiflora Benth. anci 
are Hopea wightiuna Wight & Am. and spe- species of Croton, lutropha, Argyreiu, Patiettcc 
cies of Dalbergiu, Greu:iu, Lager~.troemiu, and Ixorcr. 
Supium, Sterczrliu, Terrnincliicr, Taorur and 
Xantolis. At 2 irthahal!i, the transition to 
moist deciduous forests is complete. Palms 
and canes are displayed by bamboo. The tree 
fern is conspicuously absent. Here, Luger- 
s.troemia microcarpa Wight is prominent 
amongst the top storey of trees, along with 
Tectona grundis L. f. Trees in the upper 
storey include Alstonia ~cholaris (L.) R. Br., 
Anthocepl2alus chinensis, Cassine glauca (Rottb.) 
Ktze, DaEbergia 2anceol~riu L. f., D. luti/o~ia 
Roxb., Heteropllragmu quadriloculare K. 
Schum., Holoptelea integrifolia (Roxb.) Planch., 
Hgm~nodictyon excelsum Wall., H.  obovutum 

Paiunetin longifolia (Willd.) Schum, 
Scl~leichera oleosu (Lour.) Oken, Stereosper- 
mum psrsonuturn (Hassk.) Chatt., Tertninalia 
crenlllda Roth, Toonu ciliuta Roemer, Vitex al- 
tissimu L. f.,Xylia xylocalupu (Roxb.) Taub., etc. 
The socond storey of trees comprises Bauhinia 
racemosu Lam., Cassia fistula L., Eriolaettn 
qtrinquelocrtloris Wight, Ficus hisaida L. f., 
Garcinia xanthochymus Ander., G r e ~ i u  flazje- 
scc'ns A. fuss, G. tiliifolia Vahl, Gloechidion ho- 
henackerii Eedd., hrznea coromundelica (Houtt.) 
Merr., Morindu to~nentosu Roth., species of 
Sterczllia. Madhucu, Wrightiu tinctoriu R. Br. 
etc.  he third tier includes Canthiurn pami- 
florum Lam,, Diospyros montantl Roxb., Guruga 
pinnutu Roxb., hnnea  coromandelica (Houtt.~ 
Merr., Osyris quadri~artita decaisne, Suntalum 
album L., Sapium insigne Benth., Xeromphis 
uliginosa (Retz.) Mahes., Zizyp71us oenoplia 
Mill. and species OF Albizia, Acacia, Bridelia 
and Flacourtia. 

The shn~bby undergrowth is chiefly u'r' 
Carissa congesta Wight Clerodendrum serra- 
turn (L.) Moon, Colebraokea opposiiifoliu Sm., 
Maytenus rothinna, Holarrhcnz unti;lysentc- 
rica (Roth) DC., Fleminda sirobiliferu (L.) 
Aiton, Blachiu denuduta Renth., Plecospermunz 
spinosum (Willd.) Trecul., Gardenia gumnti- 

111 areas ciosely hordering the evergreelr 
forests occur wzoody scandent shrubs like 
Ancistrocluclus heyneanus Grah., Cuppuris 
rlzeedii CC., Connurus wzghtii Hook., Con117- 
return ow-ijolium Roxb., Diploclisia ghuces- 
ccns (Bl.) C'iels, Grctcia heteroticlza Mast., 
Gurdneriu ovatu Wall ., Luuurrgu sarmentosu 
1 )  L ,  Xnndiu rt~gtrlosu (Thw.) Hoolc., 
ticltc~eu suntoloides Wight & An., Prernnu 
coriuceu C. B. Cl., ~ r n c o s t i ~ m  klsinii Wiglit 
& Arn. and Ziziplzus rttgosa Lam. In cleared 
forest arees, climbers such as Cupparis xeyh- 
nicu L., Clematis gouriana Roxb., Gymnema 
sgluehtre (Retz.) Schultz, Hemidesmus indicus 
(L,.) R. Br., Naracelia xeyknicn (L.) DC., Para 
calyx scariosa (Roxb.) Ali, Passiflora foetida 
L., Rubiu cordifolia L., Tragia hispida Willd., 
Wuttukuku vc!~chilzs (L. f . )  Stapf, species of 
Asparagus, Dioscoretr, Thunbergiu etc., are 
co~nnlonly associated with members of Faba- 
ceae, Titaceae, Cucurbi taceae and Menisper- 
maceae. Along streams, Anodendron panicu- 
latum A. DC., Chilocarpus malabnricus Bedd., 
Ell~ttoniu rlxeedli Wight, Hiptrrge benghabn- 
sis (L.) Kurz, and Solanum seliforthianum 
Andr. arc frequent. 

Unlike in the evergreen forests, the 
ground vegetation is lich and varied with u 
distinct seasonal aep~ct. With the advent of 
the monsoon, tub&ous or bulbous plants of 
the f~milies Hypoxidaceae, Liliaceae, Amaryl- 
lidaceae, Ascle~iadaceae, Orchidaceae and 
Dioscorexeae make the first appearace. 
Along the moist rocky slopes, species of Asy- 
stasia, Eegania, Cunscora, Centratherum, Cya- 
notis, Uroseru, Eracum, Nubenuria, Impatiens, 
Justicia, Linum, Lindernia, Murdanniu, Nean- 
otis, Scill~, Senecio, Spilanthes and Utriculariu 
lend a variety of colours. Many members of 
Liliaceae, Zingiberaceae and Orchidaceae, as 
well as Ceropegia comnlete their flowering 
within a short period and-are apt to be missed, 



19811 RAGHAVAN: NOTES ON VEGETATION AND FLORA OF AGUMBE 87 

if collections are not made at the appropriate 
time. 

When the rains are well set, Lobelia nico- 
tianaefolia R. & S., Adelocaryum coelestinum 
(Lindl.) Brand., Heracleum rigens Wall. ex 
DC., Pimpinelk heyneana (DC.) Kurz, species 
of Commelinu, Cycitrotis, Dictyospermum and 
Murdannia as well as species of Impatiens, 
Blumeu, Senecio, Torenia, Pogostemon, Plec- 
trunthus, Huplanilzus etc., are seen profusely 
flowering. ?'he mid and postmonsoon months 
are periods of p a k  flowering in these forests, 
In the grassy meadows Cunscoru decuss~tu 
Sch. & Sch., C. decurrens Dalz., Exucum bi- 
color Roxb., Cyutt~ocline luteu Law, Burmnniu 
coelestis Sou, Oldenlundiu cueruleu (Wight & 
Arn.) Gamble, 0. herbacm (L.) Roxb., Sopubiu 
ddphiniifoliu (L.) Don, R h a m ~ h i c a r ~  lorzgi- 
foliu Bentha, I,euccrs murrt~bioides Desf., sps- 
cies of Desrnodium, Smithia and Alysicarpus, 
Luuneu ucaulis (Roxb.) Babc. ex Kerr, MUT- 
dunniu ~implex (VahQ Brenan, M. dimorphu 
(Dalz,) Bruckn., Emilia sonchifoliu (L,) DG., 
Gnap?~tliurn luteo-album L. and Vigna oexil- 
latu (L.) Rich. as well as species of Impatiens 
are common. By mid winter most of the an- 
nuals complete their life cycle. Besides, the 
sedges and grasses, hardly a few members of 
Asteraceae (Blumeu, Conyxu, Gy~zura, Settecio, 
Sphaerantlzus and Crussocephulum) Acantha- 
ceae (Blephuris, lusticia, Rungia, Haplanthus, 
Lepidngathk) Rubiaceae (Borreria, Oldentun- 
dia, Ophiorrhizu), Borqginaceae (TldcJtodem, 
C~noglossum), Lamiaceae (Ocimum, Olthosi- 
phon, Leucus) etc., that can survive the 
drought, are seen. Even these dry u p  during 
the summer. In the fallow cultivated fields or 
near hanks ot' streams with some moisture, are 
seen patches of Coldeniu proctmbens L., Dro- 
sera burmtnnii 1 ,  ~ ~ s o ~ l z i l k u  tomentosa 
Dalz., Polycorpon prostruturn (Forsk.) A. & S., 
Polygor~unt pleheiurn R. BL-., Hotah densiflorn 
(Roth) Koehne, Salomoniu ciliutu DC., Scow 
ria dulcis L., Sesamum lacinicltum KMn and 
Xyris paucifbru WiIld., associated with mem- 

bers of Eriocaulaceae, Cyperaceae and Poa- 
ceae. 

Epiphytic orchids we scarce, confined to 
genera such as Aerides, Dendrobiuna, Rhyncho- 
stylis and Pholidota. During February-March, 
Aerides crispum Lindl., Rhynclaostylis retusa 
Bl., Dendrobium barbatulum Lindl. and D. 
nutans Lindl., bloom. The dull green flowers 
of Nervilia crispala (Bl.) Schltr., partly covered 
by the debris of fallen leaves are seen at the 
Gag end of summer, Both Habenaria &inifera 
Lindl. and H. rarifloru A. Rich., are commonly 
seen in crevices of barks. During the post- 
monsoon, the showy terrestrial orchids include 
Habenaria he~neunu Lindl., H. grandiflorifor- 
?)?is F?Iatt & McCann, H. marginata Coleb., H. 
rarifloru A. Rich,, H. plantuginea Lindl., H. 
longicorniculatu Grah. and species of Peristylus. 

Towards Shimoga, the vegetation turns to 
scrub with Cassia ubsus L., C. auriculata L., 
Cassia congestu Wight, h i m a  tetmcantha 
Lam., Cocculus hirsutus Diels, Cissampelos 
prisru L., Cuppwis sepiaria, L., Plecospemurn 
spinosurn (Willd.) Trec. etc. being dominant. 

Aquatic and Semi-Aquatic Flora 

The aquatic or semi-aquatic flora forming 
a minor element of the total flora of the region 
is independent of the macroclimate and with 
little diversity. The submerged aquatics in- 
clude Vullisneria spiralis L., Blyra echinos- 
permu (C. B. Cl.) Hook., B. octandm (Roxb.; 
Thw. and Hydrillu uerticitlutu (L. f.) Royle 
Nujas minor All., occurs but is rare. The free 
floating aquatics include PistM st~t iotes  L,, 
Spirodetu poly rhizu (L.) Schleiden, Ludwigia 
crd-scedens (L.) Hura, Ipomoeu aquutica Forssk. 
and Axollu pinncctc~ R. Br. which are common 
at Tirthahalli only. However, a majority of 
the plants belong to the partially submerged, 
(attached, floating aquatics. In the ponds at 
Tirthahalli, Limnop hyton obtusifolium (L.) 
Miq., Culdesia parnassifolia (L.) Parl., Apono- 
geton natans Engl. & Kr., MonochoriQ vagi- 
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nalis (Rum.) Presl, and N ymplzoides cristn- 
turn (Roxb.) Kuntze grow gregariously along 
with such amphibious plants as Floscopu scun- 
dens Lour., Polygonum glubrum Willd, and P. 
barbatum L. Tl~roughout the district, Limno- 
phila indicu (L.) Druce, Nympkoides indict; 
(L.) Kuntze, Nyplzuea pubescens Willd., N. 
nouchali 'Burm., Nelumbo nuciferu Gaertc 
etc., occupy a considerable area long with Cy- 
perus "platystylis R. Br., Hypolytrum nemorum 
(Vahl) Spreng., Schoenoplectus mucronutus 
(L.) Palla, S. juncoides (Roxb.) Palla, Saccio- 
lcpis interruptu (Willd.) Stapf., S.  ind~ca (I,.) 
A. Chase etc. 

Rheophytes form an interesting ecosystem 
by themselves and are well represented, Along 
the banks of streams dense thickets of On~ian- 
dru and Pandunus are common, growing, in 
close association with Homonia riparia Lour., 
Lygodium flexuosum (L.) Sw. and L. sn~ntle)ls 
(L.) Sw. Trees such as Hydnocarpus lourzfolia 
(Dennst.) Sleumer, Ficus beddomei King, Mas- 
tixia urboreu (Wight) Bedd., Poeciloneuron in- 
dicum Bedd., Barri~zgtoniu rucemosu Kox b., 
Madhucu neriifolia (Moon) Lam., Cinnurnorrtunr 
mucrocarpum Hook. and Diospyros malaburica 
(Desr.) Kostel., occur along the banks of streams 
associated with Pltyllanthus talbotii Sedgiv. P. 
luwii Grah., Ardisiu solanacea Roxb. and spe- 
cies of Polygonum. At higher levels are seen 
Curulliu bruchiata (Lour.) Mkrr., Heliciu nila- 
giricu Bedd, and Mastixia arboreu (Wight.) 
Bedd., while at lower altitude occur species 
of Cinnumomum, Madlzuca and Hydno(:c(:rpus. 
Both Homoniu retusu M. Arg. and Rotullc atjuu- 
ticu Lour., are common along the banks of 
Tunga river growing in association with Cri- 
num dejixum Ker.-Gawl, and Cyanotl;. trd- 
scendens Dalz. In  the fast moving str.ei~n~s 
near Varahi and Vanakeabbi falls, members 
of Podostemaceae like Dicraeu stylosa Wight, 
Terniolu zeykldcu Tuls. and Griffithella lzook- 
eriana Warm., are fairly . frequent. Along the 
banks of forest: .;stream; occur Boesenbcrgiu 
~ulchejrimk '- " (~aU, ) '  Kiintze Cryptocoryna rc- 

trospiralis (Roxb.) Kunth, Hygrophilla pinnati- 
folia, Lagenandra meeboldii (Engl.) Fischer, L. 
ovcltu (L.) Thw., Hypolytrum nemorum (Vahl) 
Spreng., H ydrocotyl juvunicu Thunb., Adenos- 
temmu laueniu (L.) Kuntze and bichrocepluzla 
integrifolia (L. f.) Kuntze. 

During the exploration, 1249 species (ex- 
cluding cultigens) have been collected of 
which the angiosperms are represented by 
1173 species and cryptogams by 75 species. 
The collections we deposited in the Botanical 
Survey oE India, Western Circle Herbarium, 
Pune (BSI). 

Of the new species described from this 
region, Tarennu agumbensiv (Rubiaceae), 
Zplzigeniu sul~yudricu (Liliaceae) and Zsuchne 
mysorensis (Poaceae) are at present known 
only from the type localities. Two other spe- 
cies described from and confined to Karnataka 
viz. Toreniu lindernioides Sald. and Marsdenia 
ruxiunu Yogan. & Suba. also occur at Agumbe. 
Both Torenia indica and C7a2oroplzytum bhu- 
ruc7zue known from Western India have 
been also collected but they are infrequent. A 
few species, hitherto regarded as restricted 01 

endemic have been collected, extending their 
distribution. 

Borreriu verticillata (L.) G. F. W. Meyer 
(Rubiaceae), Boesenbergiu pulcherrimu (Wall.) 
0. Kuntze (Zingiberaceae) and Isuclzw 
kuntlzianu (Wight & Am. ex Steud.) Miq. var. 
elutior (Hook. f.) Alston (Poaceae), are fourltl 
to be new records for India. Both Borreriu 
verticillatu (a weed of Trop. America & 
Africa) and Boeserabergia pulcherrimu are 
now quite frequent in Chikrnagalur, Hassa~i 
and South Kanara districts as well, while Isu- 
clzne kuntlliunu var. elutior has been now col- 
lected tllolrgh recorded earlier only from 
Ceylon. 

Oheronia bicornis Lindl. (Orchidaeae) 
and Scleriu ufricana Benth. (C~peraceae) are 
new records for peninsular ~nd ia  only. 

Clematis t i i lbh  -*E@yne ex Roth (Ranun- 
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culaceae), Smithia purpurea Hook. (Fabaceae), 
Begonia concanensis A. D. (Begoniaceae) C ya- 
thocline lutea Law. ex Wight, Nanotlumnus 
sericea Thoms., Senecio grahamii Hook. f. (Aste- 
raceae) and Garnotia arborum Stapf ex Cooke, 
Paspalurn compactum 110th var. fimbriatum 
Bor (Poaceae). 

All these species (except Clematis trildjn 
and Senecio grulxamii which have also been 
recorded from Cojarat) which were regarded 
\as confined to Maharashtra only, have ~llriv 

been collected from Shimoga district alsi). 
Similarly the following 5 species, Diospqrc;~ 
foliosa Wall. (Ebenaceae), Buchanunia lanceo- 
latu Wight, Semecarpus auriculata Bedd. (Ana- 
cardiaceae), Helicia nilagirica Bedd. (Protea- 
ceae) and Ficus beddomei King (Moraceae) so 
far known from Kerala or Tamil Nadu only are 
now known to exteild further north. 

The followillg species earlier known i'rom 
adjacent North Kanara are now known from 
Shimoga district as well. 

Hugonia belli Sedgw. (Mahighiaceae), Eu- 
genia mucrosepalu Duthie (Myrtaceae), Ag& 
tulbotii S~mdararaghavan = A. littoralis Talb. 
(Meliaceae), Centrutherum ritchiei Hook. f., Se- 
necio belguumensis (Wight) C .  B. Cl., Vernoniu 
ornata Talb. (Asteraceae), Croton gibsonianus 
N~immo, Phyllanthus talbotii. Sedgw. (Euphor- 
biaceae), Globba cunurensis Baker (Zingibera- 
ceae) and Trim stocksii Benth. ex Hook. f .  (Or- 
chidaceae). 

LI addition some plants like Polygala aril- 
iota Ham., Tephrosin pulcherrirnrr (Baker) 
Gamble, Meliomo l~ir~ttutu (R0xb.j . S I I ~ .  

sp. arnottiana (Wight) Reuse Kom. Rubus ellip- 
ticus Srn., Pleocaulis t-itchiei (C. !I Cl.) We- 
mek., Anaplurlis marcescet~s C. B. Cl., Dcndro- 
bium nutans Lindl., Fimbristylis kingii C. 6. 
Cl., Zsuc7tne gracilis Hubb ., Euphorbia lactu- 
Roth etc., which normally occur at 10W m 01' 

above, have been collected from Shimoga dis- 
trict at n much lower altitude. Four species, 
rlarnely Cnpporis cleg71ornii Dunn (Rnlla Ha() 

R. Sundararaghavan, 1W), Ckilncarpu r 

mluburicus Bedd., Aglaia talbotii Sundara- 
raghavan (Sundararaghavan 1964 ; 1969), and 
Centratherum mayurii C .  E .  C .  Fischer have 
been re-collected after a long lapse of time. 
The studies have also contributed to a better 
understanding of the genus Mastixia Bl., repre- 
sented by only M. arborea (Wight) Bedd., in 
Peninsular India. M. meziana Wang., is onIy an 
ecological variant of M. arborea (Sundara- 
raghavan 1978). 
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