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Abstract

High altitude lateritic plateaus (locally known as sadas) are found throughout the northern Western Ghats.
Despite their rich floral diversity, these plateaus are highly neglected due to their high seasonality. They are
isolated landscapes that are subjected to edapho-climatic harshness and anthropogenic pressures. A floristic
survey of ten such lateritic plateaus in southwestern Maharashtra, revealed the presence of 356 species and
5 varieties of herbaceous plants distributed in 61 angiospermous families under 27 orders. Of the 67 endemic
species reported from these habitats, 39 (58%) are restricted to plateaus only. Poaceae show high level of
endemism (22 species). These plateau vegetations have varied microhabitats that support distinct plant com-
munities depending primarily on soil and moisture availability. These unprotected unique ecosystems, rich in
floral diversity and endemism are in need of immediate conservation priority.
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Introduction

Lateritic plateaus or plateaux (locally known as
sadas) are a distinct geographical feature of north-
ern Western Ghats (Surat to Goa), India. Based
on altitude, the plateaus of Maharashtra, can be
categorized into two types: i) low altitude later-
itic plateaus (below 100 m) commonly found in
Konkan region and ii) high altitude lateritic pla-
teaus (above 800 m) mainly concentrated in the
Western Ghats of Satara, Kolhapur and Ratnagiri
districts. These flat-topped landscapes have been
variously termed as duricrusts, ferricretes, later-
ites or table-lands. Duricrust is a general term for
a hard crust formed at or near the ground surface,
irrespective of the composition (Ollier & Sheth,
2008). Laterites are iron-rich duricrusts which have
formed directly from the breakdown of materials
in their immediate vicinity, and so do not contain
any readily identifiable allochthonous component,
whereas, ferricretes are duricrusts which incorpo-
rate materials non-indigenous to the immediate
locality (Widdowson, 2003). Table-lands is a gen-
eral term for a flat elevated region. Lateritic pla-
teaus are also popularly known as rock outcrops,
i.e., habitats where portions of freely exposed bed-
rocks protrude above the soil level due to natural
reasons (Watve, 2009). In the present article we

have consistently used the term plateaus to refer
to these landforms.

Plateaus in northern Western Ghats lack proper
substrate (soil) and exhibit extreme climatic con-
ditions. Their environment usually share a series
of stressful characteristics, such as high UV expo-
sure, daily thermal variation, constant winds, high
evapotrasnspiration, low water retention and
impermeable soils (Porembski & Barthlott, 2000;
Scarano, 2002). Plant communities here are basi-
cally edaphically controlled and show adaptation
for water accumulation, such as succulence and
poikilohydry, carnivory in response to the lack of
nutrients (N, P and S) in the soil and the presence
of subterranean organs (bulbs, corms, tubers and
rhizomes) to overcome extreme temperature dur-
ing summer. Fair amount of literature on botany,
ecology and phytogeography is available for trop-
ical outcrops. The best-studied are granitic and
gneissic outcrops, known as inselbergs in Africa
and South America (Porembski & Barthlott, 2000).
In Maharashtra, Watve (2003, 2009), Porembski &
Watve (2005) and Watve & Thakur (2006) have con-
ducted ecological studies on the plateaus. How-
ever, floristic work solely on the plateaus has never
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been attempted before as many of the plateaus are
in remote areas. Secondly, the flora on the plateaus
comprises mainly ephemeral and seasonal herba-
ceous elements and hence gets neglected by the
botanists.

The present study was carried out to document
the diversity of herbaceous angiosperms and rare,
endemic and threatened taxa of the plateaus. The
baseline data generated in this study will greatly
help in both highlighting the need and planning
for conservation ecology of fragile flora of the pla-
teaus.

Study Area

Geomorphology: High altitude lateritic plateaus
form a common geomorphological feature in the
northern Western Ghats, particularly in the dis-
tricts of southwestern Mahrashtra, viz., Satara,
Kolhapur and Ratnagiri. These duricrusts result
from impregnation of saprolite (rock weathered
in situ) with iron oxides and hydroxides (Ollier &
Sheth, 2008). They occur between the latitudes 16°
and 17° N in Maharashtra at an altitude of more
than 850 m. These plateaus are isolated summits
and are often referred to as terrestrial islands. The
surface of these plateaus is strongly weathered and
uneven that enables to support various habitats.

In the present study 10 plateaus, namely, Chalke-
wadi, Kas, Panchgani Tableland, Thoseghar (Satara
district), Barki, Kondushi, Masai, Morjai, Shelap
(Kolhapur district) and Gothane (Ratnagiri dis-
trict) were studied (Fig. 1). The size of the studied
plateaus varied from 0.27 km? to 9.67 km? and the
altitude from 897 m to 1317 m.

Climatic conditions: Climatological data, particu-
larly for the plateaus arelacking. The climateis char-
acterized by monsoon and the year can be divided
into three climatic periods or seasons viz. rainy
season (June — October), winter season (November
— February) and summer season (March — May).
Thus the monsoon is followed by a considerable
stretch of dry period between November and May.
During monsoon, plateaus experience very high
rainfall (6000 — 7000 mm) that results in relative
humidity often reaching up to 90%. Nevertheless,
humidity is just 14% during the dry period, when
the temperature of the exposed rock surface is very
high (58°C) in summer (Watve, 2009).

Methods

At least three field visits were made during dif-
ferent seasons: summer (March — May), monsoon

(June — October) and winter (November — Febru-
ary) between June 2008 and February 2012. Each
plateau was GPS marked. The data on latitude
and longitude thus obtained was calibrated with
Google Earth 6.2 (http:/ /www.google.com/earth/
index.html) for getting the images/maps of the pla-
teaus. The images so obtained were traced to mark
the outline of the plateaus. This outline was then
printed on a graph paper and the area (sq. km.) for
the respective plateau was calculated. Plant speci-
mens were collected and identified using local
and regional floras. The identity was confirmed at
BSI, Pune and BLAT, Mumbai. Voucher specimens
were deposited at SUK. Life-forms have been clas-
sified as per Raunkiaer (1934). Phenology was also
recorded. The status of the species was assessed as
per the IUCN Red List Categories and Criteria Ver-
sion 3.1 (IUCN, 2001).

Results and Discussion

Types of Habitat and Vegetation

Plants on the plateaus are adapted to various
microhabitats and each of these microhabitats is
unique in its edaphic properties, water availabil-
ity and species composition. The most common
habitat types (Fig. 2) observed on plateaus are
described below by following a fairly established
categorization for rock outcrops by Porembski &
Barthlott (2000) and Jacobi et al. (2007) with some
modifications.

Boulders (B): They are large rocks either isolated
or in groups. They are usually covered by mossess.
Some typical plants found are Aerides crispa, Bego-
nia crenata, B. trichocarpa, Dendrobium barbatulum
and Eria reticosa.

Crust Edges or Cliffs (C): They are edges of the
plateaus inhabited by Begonia crenata, B. trichocarpa,
Impatiens acaulis, Piper spp., Sonerila scapigera, Tri-
pogon lisboae and T. pungens.

Ephemeral Flush Vegetation (EFV): It occurs on
rocks where water seeps continuously through the
rainy season and soil deposition is negligible. It
occupies a large area on plateaus, colonized pre-
dominantly by Drosera indica, Eriocaulon spp., Fim-
bristylis tenera, Kohautia aspera, Murdannia semiteres,
Rhamphicarpa longiflora, Utricularia albocaerulea, U.
praeterita, U. reticulata and U. purpurascens.

Exposed Rock Surfaces (ERS): They are flat or
uneven surfaces, exposed to direct sunlight. They
gradually get covered by grasses during monsoon.
Some common plants of the habitat are: Eriocaulon
eurypeplon, E. minutum, E. odoratum, E. stellulatum,
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Fig. 1. Map showing study area: a. Coloured areas indicating districts under present study in Maharashtra; b. Satellite image of
Maharashtra, boundary of the state is highlighted and studied plateaus are GPS marked; c. Enlarged satellite image showing
the GPS location of plateaus across the Western Ghats.
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Fig. 2. Habitat types on lateritic plateaus: a. Crust edges/cliffs; b. Exposed rock surfaces and boulders, inset shows a boulder
covered with Eria reticosa; c. Ephemeral vegetation; d. Rock crevices or fissures; e. Seasonal ponds; f. Small ephemeral pools;
g. Soil-covered areas; h. Soil-filled depressions; i. Soil-rich areas; j. Tree trunk with E. reticosa.




Habenaria rariflora, Indopoa paupercula, Neanotis foe-
tida, Utricularia albocaerulea, U. praeterita and U.
purpurascens.

Rock Crevices/Fissures (RC): They are frequent
on plateaus providing a unique niche. Many spe-
cies such as Arisaema leschenaultii, Ceropegia jainii,
Flemingia nilgiriensis, Indigofera dalzellii, Murdannia
lanuginosa, Neanotis foetida and Remusatia vivipara
occupy these habitats.

Seasonal Ponds (SP): They are small ponds formed
only during the monsoon. Common aquatic angio-
sperms of the ponds are Nymphoides indica, Myrio-
phyllum oliganthum, Persicaria glabra and Rotala
ritchiei.

Small Ephemeral Pools (SEP): They are shallow
depressions which remain filled with water during
monsoon. There is hardly any soil deposition and
plateau crust can be seen easily. Aponogeton sata-
rensis is the typical member of this habitat.

Soil-covered Areas (SCA): These are areas in
which the soil thickness is 10 — 20 cm. The surface
is occupied by Curculigo orchioides, Drosera burman-
nii, Dipcadi ursulae, Habenaria grandifloriformis, H.
heyneana, Hypoxis aurea, Impatiens lawii, 1. tomentosa,
Iphigenia stellata, Peristylus densus and P. stocksii.

Soil-filled Depressions (SFD): These are depres-
sions that accumulate soil and water. Aponogeton
satarensis, Dopatrium junceum, Eriocaulon tuber-
iferum, Isachne lisboae, Oryza rufipogon, Paspalum
canarae var. canarae, Pogostemon deccanensis, Pycreus
sanguinolentus, Rotala densiflora and Smithia rac-
emosa are commonly found in such areas.

Soil-rich Areas (SRA): These are habitats with
more than 20 cm soil-thickness and covered by
mats of Pleocaulus sessilis. The gaps left between
mats are occupied by Adenoon indicum, Curculigo
orchioides, Flemingia nilgiriensis, Fimbristylis dichot-
oma, Hypoxis aurea, Ipomoea barleriodes, Murdannia
lanuginosa and M. simplex.

Tree Cover and Tree Associated (T): Some tree
species occur on soil-rich areas of plateaus. The
covered shady areas provide a habitat which is
entirely different from the harsh environmental
conditions prevailing on the exposed surfaces of
plateaus. Certain plant species grow under the
cover of these trees are Iphigenia stellata, Liparis
nervosa, L. rheedei, Neanotis montholoni and Nervilia
species. Similarly, high humidity during monsoon
makes the tree trunk or branches of tree a good
substrate for seed germination. As a result mossess
and other plants like Begonia crenata, Dendrobium
barbatulum, Eria dalzellii, E. reticosa, Impatiens acau-
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lis, Garnotia arborum and Utricularia striatula grow
on tree trunks.

Floristic Composition: A total of 356 species and
5 varieties of angiosperms were recorded from the
plateaus studied. These plants are distributed in
61 families from 27 orders according to APG III
(2009). The most speciose-families in the plateaus
are Poaceae (68), Orchidaceae (28), Asteraceae (21),
Fabaceae (21), Commelinaceae (15), Acanthaceae
(14), Cyperaceae (11), Gentianaceae (10), Aspara-
gaceae (9) and Eriocaulaceae. The first four repre-
sent more than 35% of the total flora. The largest
genus was Habenaria (11 species), followed by Erio-
caulon with 9 species and Isachne and Murdannia
with 8 species each. The most speciose-families
mentioned above are either therophytes or cryp-
tophytes. Table 1 provides information on the life-
form, habit, habitat and phenology of all the spe-
cies recorded during the present study.

Endemism of the flora and its status: Among the
species recorded from the plateaus studied, 67 are
endemic to Western Ghats, of which, 39 species
(58%) are confined to plateaus of the study area.
Maximum number of endemics (41) was reported
from Kas (Satara) while the lowest count (6) was
recorded from Barki (Kolhapur) and Chalkewadi
(Satara). The family Poaceae has largest num-
ber of endemic species (22 species), followed by
Fabaceae with 5 species and Apiaceae, Apocyn-
aceae and Asteraceae with 4 species each. Irwin
& Narasimhan (2011) in their review of endemic
genera of angiosperms in India also mentioned
that Poaceae exhibit highest generic endemism
owing to its earlier stages in evolution and dyna-
mism. Similar pattern was obtained by Joshi &
Janarthanam (2004) in their study on endemics
of Goa region. In addition, they reported largest
number of endemics from plateaus. As opined by
Joshi & Janarthanam (2004) recent critical studies
on these plateaus have added many new species
from these plateaus (Potdar et al., 2004; Salunkhe &
Potdar, 2004; Malpure & Yadav, 2009; Yadav et al.,
2008, 2009) which indicate the sheer need of floris-
tic studies on plateaus in northern Western Ghats.

A total of 305 species fell in Least Concern (LC)
category as per the IUCN Red List Categories and
Criteria Version 3.1 (IUCN, 2001). One species each
was Data Deficient (DD) and not evaluated (NE)
while three species were Critically Endangered
(CR), 16 were Endangered (EN), 13 were Near
Threatened (NT) and 12 were Vulnerable (V).

Life-forms: An analysis on the life-form reveals
that nearly 70% of the species recorded were
Therophytes, followed by Cryptophytes (18.28 %),
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Chaemephytes (8.31 %), Phanerophytes (4.71 %)
and Hemicryptophytes (1.11 %) as shown in Fig. 3.
Out of 361 species, 337 (93%) are erect herbs and 24
(7%) are climbers. Terrestrial habitat supports 95%
of angiosperms recorded from the study area. The
dominance of therophytes is possibly due to their
greater ability to survive under disadvantageous
environmental conditions (Porembski, 2000). Due
to their short life-cycle and high reproduction rate,
they are well-adapted to extreme environments
and high levels of disturbances. They survive the
dry spell as dormant seeds in the seed bank. Thero-
phytes may face high risk of mortality if rain fails
or if rain is followed by a drought as these species
are highly susceptible to drought without specific
adaptations. However, the balance in the survival
rate is achieved by their good dispersal abilities
and production of high number of propagules
(Krieger et al., 2003).

Seasonal succession and phenology: Plant commu-
nities on the plateaus continuously changing with
respect to changing regimes of the climate (Fig. 4).
Seasonal or phenological phenomena with respect to
plateaus are studied inadequately in India except a
study by Joshi & Janarthanam (2004). Isichei & Longe
(1984) observed distinct phenological differences
concerning species number and the dominance pat-
terns of plant species in a rock community in Nige-
ria. The growing season starts with the dominance
of ephemerals and this was later replaced by peren-
nials. Both the number of species and the number of
individuals declined after a peak at the beginning of
the growing season. Similar pattern is observed on
the plateaus in India. The season starts with annuals
which are mainly grasses and ends with perennials.
Based on the phenology of the plants four phases
can be recognized. The first being the pre monsoon
phase (June — July) is characterized by the growth
of grasses on the plateaus. The grass genera which
are quite common are Eulalia, Eragrsotis, Glyphochloa,
Isachne and Paspalum. (Fig. 4a, b).

In the monsoon phase (August — September)
mainly geophytes such as Curculigo orchioides, Dip-
cadi ursulae, Eriocaulon tuberiferum, Flemingia nil-
giriensis, Habenaria grandifloriformis, Hypoxis aurea,
Iphigenia stellata, Murdannia lanuginosa and mem-
bers of the ephemeral vegetation such as Fimbri-
stylis tenera, Utricularia spp., Murdannia semiteres,
Kohautia aspera, Eriocaulon spp. and Smithia hir-
suta come in flowering. This is the peak flowering
period on the plateaus (Fig. 4c).

In the post monsoon phase (October — Decem-
ber) Arundinella spicata, Eulalia shrirangii, Indopoa

paupercula, Ischaemum species, Bhidea burnsiana,
Dimeria species, Rotala densiflora, R. occultiflora and
Striga gesnerioides come in flowering (Fig. 4d).

The fourth phase (January — May) is the dry sum-
mer during which only a few species such as Blumea
eriantha, B. malcolmii, Crinum pratense, C. woodrowii,
Drimia polyantha, Euphorbia fusiformis, Gnaphalium
luteoalbum, Lepidgathis cuspidata, L. prostrata and
Pancratium triflorum flower (Fig. 4e) .

Observations on the phenology of the plants
revealed that maximum number of species (57 spe-
cies) complete their reproductive cycle between
August and December. This is well understood as
nearly 70% of the species are annuals and hence
complete their life-cycle during the favourable
edapho-climatic conditions prior to the onset of a
long dry spell.

Adaptive Traits: Harsh environmental conditions
on the plateaus have given rise to plants with cer-
tain traits that allow them to overcome environ-
mental adversities. These traits help the plants to
overcome major environmental stresses such as
drought, high temperature and light intensities
and nutrient deficiency. A detailed account on the
adaptation/ecophysiology of vasular plants of
rock outcrops is provided by Kluge and Brulfert
(2000). Some well-known adaptive traits that have
been observed in the vascular plants on plateaus
are mentioned below (modified after Biedinger et
al., 2000).

1. Carnivory: It is a means to overcome the scar-
city of N, P and S in the soil. Carnivorous plants
are extremely calcifuge and need acidic and
wet soils (Kluge and Brulfert, 2000). This kind
of microhabitat is provided by plateaus. Dros-
era burmannii, D. indica, Utricularia species are
the common carnivores on the plateaus. These
species comprise ephemeral vegetation where
soil deposition is negligible.

2. Succulence: Succulent plants store water in
different organs. Succulence is a dessication-
avoidance strategy in xeric habitats. Typical leaf
succulents of the plateaus are Cyanotis concan-
ensis, C. fasciculata var. fasciculata and Euphorbia
fusiformis. These plants prefer dry and exposed
surfaces.

3. Poikilohydry: These are plants in which water
content varies with the varying humidity
in the environment. Dessication tolerance is
mainly a protoplasmic property (Gaff, 1980).
Kluge and Brulfert (2000) refers to a bulk of
literature on physiological, biochemical, and
molecular-biological aspects of dessication
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Fig. 3. Life-form spectrum.

tolerance. On the plateaus, grasses like Tripogon
lisboae and T. pungens are some poikilohydrous
resurrection grasses.

4. Subterranean perennating organs: They are yet
another adaptive strategy of the plants of the
plateaus in the form of underground peren-
nation organs like corms, rhizomes, bulbs and
tubers. Geophytes like Ceropegia spp., Cyanotis
concanensis, Dipcadi ursulae, Eriocaulon tuber-
iferum, Euphorbia fusifomis, Flemingia nilgirien-
sis, Habenaria spp., Hypoxis aurea, Iphigenia spp.,
Peristylus and Zingiber spp. fall in this category.
Majority of these species complete their repro-
ductive cylce during the monsoon and survive
the dry season in the form of underground
storage organs. Eriocaulon tuberiferum unlike
other Eriocaulon species develops root tubers
(in addition to seeds) at the end of rainy sea-
son which remain embedded in dry mud and
sprout in the following rainy season.

5. Vegetative propagation: Vegetative propagules
such as bulbs and bulbils formed at the leaf tips
are an adaptation of some plants of plateaus.
Scilla hyacinthina and Curculigo orchioides deve-
lope such propagules that ensure high repro-
ductive success in these habitats.

Phytogeographic affinities: Geomorphological
features like lateritic plateaus in South Western
Maharashtra occur over a vast geographic range.
They are quite common in Africa and South Amer-
ica and are known as inselbergs. Some genera like
Burmannia, Ceropoegia, Cyanotis, Dipcadi, Drosera,
Fimbristylis, Lindernia, Rhamphicarpa, Rotala are
common in African outcrops (Watve, 2003). How-
ever, in overall floristic composition these all are

very different. Lateritic plateaus are dominated by
Poaceae, Orchidaceae, Asteraceae and Fabaceae.
Their counterparts in Africa are recognized by
high percentage of Fabaceae, Scrophulariaceae and
Lentibulariaceae while in South America Melasto-
mataceae, Orchidaceae, Cactaceae and Bromeli-
aceae dominate (Porembski et al., 1997). Lateritic
plateaus resemble African inselbergs in terms of
life-form composition. Both represent therophytes
as the pedominant life-forms. However, phanero-
phytes dominate the American inselbergs. In addi-
tion, the African outcrops are granitic while lat-
eritic plateaus in South Western Maharashtra are
made up of basalt (Watve, 2003).

Anthropogenic influence: Lateritic plateaus in
South Western Maharashtra are highly neglected
areas from conservation point of view since they
remain apparently barren for at least 7 months
(November-May). Secondly, majority of the flora
(90%) comprises herbaceous annuals and hence
they are not considered important when compared
to their surrounding forest areas. However, since
these plateaus have rich deposits of bauxites they
are frequently mined. In addition, increasing tour-
ism, grazing, quarrying and windmill installation
are threatening the existence of these plateaus.
Windmill installation is quite common on plateaus
(Chalkewadi, Thoseghar) in Satara district. This
has led to habitat fragmentatation. Similarly, easily
accessible lateritic plateaus like Kas, Chalkewadi,
Masai, Morjai and Panchgani Tableland receive
lot of tourists during monsoon. This has encour-
aged the establishment of invasive weeds such as
Ageratina adenophora, Oenothera rosea and Sigesbeckia
orientalis. Some of the lateritic plateaus like Masai
and Morjai are also associated with regional deities
and hence are subjected to constant anthropogenic
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Fig. 4. Seasonal succession on plateaus: a,b. Pre-monsoon phase; c. Post-monsoon phase; d. Monsoon proper; e. Dry summer.



M.M. Lekhak and S.R. Yadav 47

OI-TNIN L 2e@-un[ H D1 W ea0RIY HOYDS (‘TIBM) HiNSONE40F DILaDSILY 9C
6T-TNIN L adog-un[ H  HAN ¥D Jeadery WNILAPYAYYS "TeA WNILAPUAYYS DUIIVSLIY rord
0ZF-TNIN L jdog-un[ H  IN‘D D Jeddery ‘U 30 TeSapIeS NIV “TeA WnIpuAyvs vIavsIIY ¥

80€ ‘61T €I TAIN L 3deg-un[ 1 D1 WD aeadeIy NOYDS 1Nj03]3au viLLavSLLY ord
10-TANN L jdog-un[ [ T D Jeadery OO (wreyers) *()iAv.Liniu vuavstiy @
[-TNN L 2eg-un[ H D1 WO aeadeIy QI 117]NUUIYISI] VIIVSLLY Iz

1P PCI-INN L 3des-un[  H O1 ¥ aeadeIy weyeln) [ vjvjjad sisdorry 0z
€QT-TAIN L TeN-UR[ D) D1 D  9LadE[NAJOAUOD) IR gD vyvLInjoaul viaiASLyy 61
FIS-TNN L PAAM[ D AN D 9LADEL[NA[OAUOD) Pred ‘A 2 nedejueg vuvasoq viaAS4y, |1
C6-TNIN OV gdeg-un[ [ NI ¥D oesoeuojadouody ‘v 30 "ySererepung sisuaivjvs uojadouodys, JAS

PSE FOS-TNN L ue[ides H o1 L 9eadR[NUILL] ‘MG vjund sijjpSvuy 91
00L-TAIN 1  ‘uef-ideg 1 01 1 ea0RNUIL] ] sisuae spSvuy ST

PR TNIN L qdog-un[ H 1 D CLEREZ1NY ypue[ ("qx0Y) vrjofijv] snssiojadury i
THOTNIN L @g-8ny  H o1 L seaoenpA] "qXOY DAOJ13 ML VIUUDUILY €1
650-TNIN L ady-8ny  H o1 1 JeadeIA] v42f199vq *dsqns v.af100vq viuuviy a
0-TNN L VA-AM[ M o1 L Jeadeqe] "MIZPY snqojouo8vijay sndivoishyy 11
SIFFTIAN 1 ady-un[ H D1 H  sesdeyjuerewry DA X 1g Y (71) $118598 VAUV Y 01
WIS-TANIN L 1dy-1p0 H D1 H Jeade juRIRWY wpuny suadund piayjuvuiaiy 6
SIS-TNIN 1  AON-Sny H 1 U oeadRYIURIEWY ‘anedq < (‘1) vaprooyf viayuviidy )
/00-TNIN L ady-1eiN 4 D1 D JeadLISY "qO¥'H 2 3uny "IN (“Buaadg) vioydouapy vugpiady /
II0-TNIN V. PO-AeW H D1 d aBDRPIYPIO "Tpur] vsojnoviL sapiay 9
ICTNN Y Amf-q21 H 01 d 9B0RPIYPIO TPUr] vdsiio sopriay S
VCIIS-INN 1 2oN-Sny H IN‘D L 9ea0RIRYSY [[9Z[e( Wnd1pU1 UOOUIPY i
TFE-TNIN 1 AoN-3des [ o1 1L oeadeurderog puelg (1D "g'D) WnoLwquyu wnAivdoapy ¢
0PS-TNIN L POy H o1 1L Jeadeurderog pueig (‘Tpur]) wnu1jsajao wnhiivooapy C
990-TNIN 1 '@d-Sny  H o1 1 oeadRIAISY uasue[ Ny (DA X2 'TeM) vavjnouvd vjjaudy I
Rqunu RYpnop 4 ASoouaygy H s I1 Arurey sapadg ‘ON 'S

"BIpu| ‘BJIYSeIRYR|A UIB)SIMUINOS Ul snealed ua) woly saidads sy} Jo slaquinu JaydnoA pue 1engey ‘ABojouayd ‘Jiqey ‘sniels ‘wioy-a)17 | a|qelL



48 Herbaceous vegetation of threatened high altitude lateritic plateaus of SW Maharashtra

SPE-TNIN
Pre-"TNIN
CIO-"TNIN
97" TNIN

8% ‘ST 'L9T-TNIN

TZT-"TNIN
CLE"TANIN
P70 TININ
€V0-"TNIN
0F7-"TININ
661" TNIN
61 TNIN
907" TNIN
0¥0-TNIN
691" TININ
89T-"TININ
LECTNIN
C8C'TNIN
G9¢ "S¥T-TININ
9Y1-"TANIN
LECTNIN
T9E-"TININ
CLETININ
6ETC"TININ
€LETNIN
06E-"TININ
L0E-"TININ
COc-"TNIN
P81-"TNIN

e e e s e e

PO-Amf
3dog-Am(
9(1-AeIN
‘TeIN-3deg
ady-Amn(
ady-3dag
ady--8ny
9(1-Sny
09(1-"8ny

moydnonyJ,
“TRIA-AON]
‘PO
‘AON-"3nY
ady-8ny
3deg-3ny
3dog--3ny
"qe1-"A0ON
ue[-un(

29010
09(1-"8ny
29(1-3dag
‘AON-1dag
09(1-3dag
‘AON-1dag
‘A0N-1dag
‘AON-1dag
‘ue[-3dag

99d-P0O
*09(1-1dag

T T I T I I ITIITTDUOIITIITLD D IETIILD DTS S TET T OO

NAd ¥D

AD‘H
o1
o1
o1
o1
1
o1
1
o1
o1
o1

N4 ‘A
o1

INA
o1
o1
o1

NA‘"
1
o1
o1
o1
o1

NA‘4
o1
o1
o1
1

AO

HHHRBRRRBRRRRBRBR B H

A

@)

HHHHBRHBRBRBRR

geadeuddody
Jeadeudody
deaderdy
arddRYjURIRWY
aeadeDISselIg
deadRURTUSL)
JLadRURTIUSD)
seadeIUURWLING
JeadePURqOID
Jeadeurde}dAN
QradLIAYSY
JLadLIASY
JeadeoJ
Jeadeune[g
Jeaderuodag
seaoeruo3ag
aradEULDY
Jeaoegeredsy
JeadeOJ
JeadeoJ
JeadeoJ
JeaderoJ
JeadeoJ
JeadeoJ
JeadeoJ
JeadeoJ
oradRIAYSY
aradeId)SY

9ea0e0J

esuy (I_qny] "H) vipau v183doia))
N D g wesuy nuwl vi§adosa),
"qiN (1) vonwIsY vjjaua)

“ Vajua8Iy V1S0]D)

UOTY "V X3 "ISYDOY vdAvo0yd1i] JUIUDPIDY)

ez1eq viop1onvd vi0suv))

YOS 2 "W0Y X9 I Y (TYeA) vsnffip vi0osuv))

uo(J "( 14591200 viuUvULING
uo('( X we-"yong vpidsty viouyong

"1 vsuffip viavyisog

“JYOOL] 11M]0d[VLL VIUN]Y

DA vYJuvLId vaun]g

10g vuvisuing vapiyg

“qXOY SAPLOIUUDUIILY VISId]

[1dz1e vdivooyoriy viuodag.,

‘pueki(] vjpuaLd viuoSag

nedeyueg vuvijjozivp visvishsy

“PIIIM SNS0aonL sndvivdsy,

ez1eq vjvouds vjjouIpuny,

“Pna1g (YOTY VY Xd “ISYD20L]) vjrund vjjourpundy
*J OO ("PNaIg Xd $32N]) 10]1{003da] vjjourpuniy
IV J2 UTe[ dUpvZIve UOXDAYILY

ydeig upjoqaau uoxviygiy

“ISUDOH ("qXO0Y]) S1MJvj0aduUD] UOXDAYILY

SoeH snjpgnl uoxviyLy,

ounyeN (‘qunu]) snpidsty uoxviyiLy

‘dure g (a1 "g'D) YoLULSYIU VISIUALLY

‘qun L, voruodvl misiuazeyy

“] S1M01SUIISPY UPISIAY

qq
e
€9
[4°)
1S
0s
6V
8%
Ly
9%
°i%
144
19374
[4%
v
Ui%
6€
8¢
LE
9¢
qe
¥e
€¢
[43
Ie
0¢
6¢
8¢
LT



M.M. Lekhak and S.R. Yadav 49

C81-"TNIN
STV TNIN
€0 TNIN
C61-"TININ
9GT “LET-TININ
FET-"TNIN
8LETININ
9ET-TNIN
T70-"TININ
80T-TNIN

SYC-TNIN
0£0-"TININ
690-TNIN
Pr1c-TNIN
EVIC-TNIN
EIE"TNIN
8TO-"TININ
S9T-"TININ

0€¥% ‘SYI-TININ

Auoyme uo payrodar

1 ‘eST-"TININ
8L0-TNIN

16T ‘0CT-TININ
71" TANIN
LLO-TNIN
EVETININ

0T TNIN

HH BB BB BB

S e

09(1-"8ny
10~ keI
PO-Ae
moydnonyy,
‘AON-"3nY
"‘AON-"3nYy
CEERNL|
CRERN LI
ady--8ny

‘ue(-'AON

PO-Amf
‘ue[--8ny
‘uef[--8ny
"29(1-120
"29(1- 190
"99(1-190
"AON-"UN|
"‘AON-AeIN
O30y
3deg-un(
P0-"8ny
PO-8ny
‘PO-3ny
‘1p0-3dag
‘PO-"3ny
3dog-An|
PO-Am(

TTIZ T TTIT T T T

VDULDIDTTETITTITTUUOLUOLUUIOURE

1
AD‘H
o1
o1
o1
o1
o1
o1
o1
o1

NA ‘d
o1
o1
aa
aa
o1
1
o1

NA A
AN
o1
o1

INA
o1

13

NA A

NA‘"

AD
do

HHBHBHBBRR

OO0V U KHK K

M Moo
o 0 00 00 0

do
AO

aeadeqe,]
JeadepIATeUry
aeadepIfArewy
9BaDLIANSY
deIdRUT[DWIWO))
SEADLUI[DUWIIO))
arAdRUT[OWIIO))
SEADLUI[AWIIO))
Jeadeurderog

JeadeoJ

JeadeoJ
dedorwradsIuay
JradLWIOa])
aradR[MOUNUERY
Jeade[NOUNUERY|
aeade[NOUNURY|
QLadLIIA
CLEER Y
JeadeoJ
aeadePUERqoI)
JeooeSeredsy
Jeadegeredsy
seaoegeredsy
Jeaoegeredsy
oeaoederedsy
deadeudody

geadeuddody

ypuag sadyy viivpiol)

19Xy 1MOLPOON WNULLD),

‘qIoY asuagvid wnurs)

“PIIIM 1391438 vzA10D)

awnyg vsopnvd vuljauiL0)

"MISPH vVNIVIL DULIUILOD)

N[IRD "q°D HZANY VUIIUILULOD)

[UBA 100]1SS40f DUL2UIL0D)

"1 suaquinooid viuaploD)

YUY "X "OIUNIA

(‘'pnaig xa "ury 39 WSIM) v]nasnidrjduils auyovjao))
10g DINUILL ULID]I0D),

s[aI( (") Snynsiiy Snjna0D)

31 nuopi]ard auloaln

‘TTeM vuviy 81 Syvar)

A vrjof1ivshipay syviual)

"D X2 "qX0Y VULINOS S1VIUd]D)

TPWY [ vV} SHSSID)

"qX0Y[ UJVSU0]2 SNSSID)

awppunyeg xa durespro snauvisvo uododosiiy),
WSIM D3v400]92 VIUOSHSLIYD)

[1dzre womuiu wnjhydoioqyD

XY wnxoy wnihydoiopyD

Aepex 'S 3 amdeN asuauvyjod wnihydosopy),
[1ezre winonp)S wniAydoiopyD

‘nerg saproonvyd wnihydoiopyD

“SJOOH] v1jofiouta vi8adoa))

MY D *g 3 Lresuy vorpvAyws v18adosa),

[4:]
18
08
6L
8L
LL
9L
<z
[
€L

[44
12
0z
69
89
L9
99
<9
79
€9
(4
19
09
65
89
LS
94



50 Herbaceous vegetation of threatened high altitude lateritic plateaus of SW Maharashtra

080-TNIN

6S€ TEE TV TNIN
IV TININ
SYIE-"TININ

800" TININ
9C0-"TNIN
8ET-"TININ
¥00-"TANIN
890-"TININ
LEO-TININ
641" TNIN
€80-"TININ
6£0-TNIN
L80-"TININ
900-"TNIN
610" TININ
LTC-"TININ
CICTNIN
COC"TANIN
L90-"TININ
VIC-TANIN
SO0C-TNIN
L6CTNIN
LOCTTANIN
0STE-"TININ
6VIETININ
09T-"TININ
LE0-"TININ

H

H HHHRBHRRHRRBRRRRRRBRERERRBRB < << H

‘PO-"8ny
‘PO-3ny
"99(1- 190
99d-P0O

PO-1dy
1dy-Am(
AeN-29(1
‘Sny-ue(
‘ue[-3ny
“TeIN-A [

3deg--3ny
3dog-"8ny

PO-8ny
ady-3dag
AeN-" Q4
"AON-"Un|
P0-"Sny
09(1-Am(
‘Sny-Aen
‘q4-3ny
"AON-"UN |
9(1-"8ny
91~ 8Sny
9(1-"8ny
‘uef-190
‘ue(-190
wef-10
CEERNL|

T T T T

ITTZI I TUVUIDTTIETTZ D ITUL DTS ST T I T

NE |
1
1
IN

o1
1
o1
1
014
1
o1
o1
o1
o1
o1
o1
o1
INA
aad
o1
1
o1
o1
o1
o1
J1d
13
1

H BB H

H HBHBHBRHORMPRPRKR

7
= = O

)
AD
)

B e

AD

H

9ed0R0J
aeadroJ
Jeadeqe]

oeadeqe]

JeadeIqmy[
JeadepIYPIO
aeadEPIYPIO
JeadepIPIO

QBDBATRIN
geaderadAD
deaoeradA
geaderadAD

Jeadeurderog
JeddRIURDY
oeadewIadSIUaN
SEBDRUIOWIUIO))
QEBDRUIWIWIOD)
dEBADRUIOWIUIO))
oeadeIaqrdury
aeaderaqrdury
JeadepixodAL]
JeadRIGINON))
Jeade}IqINON)
Jeadery
oeadeqe]
oeadeqeq
oeadeqRq

oeadeqeq

UURDIA 2 ‘Weq asuauvSyouvd wniyjuoydi(J,
adoD) ("pneIg X2 "ISYDOL]) WnyFunSijo wniyjuvydl(]
0 (1) winiopiig wnipowisaJ

WO % rueweld 'y

(WSIM) asuawnvSjaq nijsvipousac],

1810 "0 29 "31s10 Y['[ (") suadas vjjaruag
*JOOH WNUvY WN1qoIpUa(J

YO "V UOQINQOoLIILL WNIQOLPUI(]

‘[PUTT Wnnjvqivq wniqoipuac]

WSIM vJUqO[1i3 V13SIYISVIAC]

quoy 1a403upd sniadho

AR (1) snuwvijayoiu sniadhy

*J "1 suvjsip sniadh)

pueiq (‘wye) wnouvjAaz wnssojSoun)
UDSAT[OA (S99N) winuirtiadsy wnuiadsoivufn)
UOSWOY ], 39 'J "OOL] vjv3jod vajohD)

JHNYOSG 29 IS ((qx0y]) vS04aqny S1ouvhi)
pIVN10syf “TeA vjvna1Isyf syouvhiy)

“SSeL] SISUIUVIU0I S1HOUVAD),

WSIM SISUILIYS]IOU DINIAND)

“Jyelq UA0pouUl VINIIND)

“U}ISRD) SIPIOIL2L0 081NIAND)

Uy, 3 19149 (IR G D) 190414 S1nonD)
U, 29 J9IqRYD) SHIIPUL SIUNIND)

ISTPAM X2 YOSt (-z39Y) styvdids aufii0303dhi))
"] USnjaL vLiv]piol)

‘J WLINg vUDU ULID]DI0LD)

IOY SISUALOSAUL VIIV]BI0LD)

Py (‘DQ) vdivaqay viivpioL0)

ort
601
801
0T

901
S0t
¥01
€01
<01
10T
00T
66
86
L6
96
g6
¥6
€6
6
16
06
68
88
L8
98
a8
78
€8



M.M. Lekhak and S.R. Yadav 51

CCr-"TNIN
8C0"TININ
8C0-"TININ
88C-"TININ

19T 22T ‘TI-TAIN

TTT-TNIN
€21 ‘STI-TAIN
9" TNIN
6LC " TNIN
€L0-TNIN
CLO"TANIN
S00-TNIN
EVI-"TNIN
Y1 TANIN
TO0C-"TININ
Y6 TNIN

€2€ '89C 611" TININ

PS1-"TANIN
L20-TNIN
SET-"TNIN
FELT-TNIN
GECTNIN
CSTE-TNIN
€9C-"TNIN
6ECTNIN
LTSTE-TININ
681" TININ
€G- TNIN

B

HHHEHRHRRHREREBRRRRSERFRRRERBR<CSS

‘AON-AN [
09(1-An(
3dag-Am(
PO-Am(

TeIN-Un |
PO-Am(
PO-Am(
9(1-8ny
"‘AON-"3nY
"‘AON-"3Nny
TRIN- SNy
ady-qag
‘AON-AN [
‘44-92d
‘unf-Iejn
‘Qg-8ny
‘Sny-1dy
“TeIN-An [
09(-Am(
09(1-Am(
"99(1-120
‘AON-1dag
AON-10
‘AON-10
AON-10
‘AON-10
KeN-1eIN
‘1p0-1dag

T T T T

aniige niieniieniie e niianiic s iie v O O B« s e iie oiianiien jie e fian i e e il an i en

o1
1
o1
aa‘d

o1
o1
1
o1
o1
o1
INA
aa
o1
o1
o1
o1
NA A
1
o1
o1
o1
o1
o1
o1
o1
NA‘"
1
NA A

R

H H B BHBBBRA A A

~ &~ ~
O 000U KU

H HHBBRBRBRBR

9LadL[NEIOLI
9eade[NEdOLI
9eade[MEdOLIg

okeade[NedoLry

deadEPIYDIO
LDEPIYDIO
deadEPIYDIO
JradrOJ
aeadro
9LORIASY
geaderadAD
aradeUT e[
9LadLIASOI(]
9LadLIASOI(]
oeadegeredsy
aeadeurdejuel g
oeadegeredsy
9LadLAI0ISOI(]
9LdLAIOISOI(]
9LadLAI0ISOI(]
Jradro J
aeadro
Jeadro J
aeadro ]
aeadro J
aeadrO
aradRULDY

CIEhIToR |

uosA,J av40uafa uonvIoLLg

“UIQY] 11]]9Z]UP UOJNDIOLLT

[ezreq wnjvpidsno uomnvionig

“urysye|

2 andye\ “aexpung wnjvady uompoory,
WSIM US00132.4 V1T

‘[PUTT] s01004011t V14

‘TPULT 1joz]vp viig

"PNalg xo SAAN] (Z33Y]) Sap10jorun S13s048vig
x0g (4eA) vrivfiq vjjarysoivig

1 43quas sndojuvyda;g

[V J2 ABPRX ¥ °S 1poopua SIVHI0I] T,
WSIM vndiquiv aungvjg

"1 VO1pUL BAISOL(]

TYBA TMUDULING DIIS0L(]

urealg (UueDdIN 23 “\erq) vyjuvAjod vt
uag xo wep-yong (‘qxoy) wnaounl wniigpdocq
"nerg avnsin 1pvadic,

1 viAydviuad vaiossoi(g

1 vijof131s0ddo vaioosorq

"1 vaafiging vai03s01(]

"SI d X2 "qqny ‘gD vuvifdvis vriauii(]
vpodoyio “TeA vpodoyiuio viiaI]

10g vYUDILEIUL TeA vpodoy31iio VL]
‘b X2 "ISYDOL] 1ayovuayoy viiawi(]

10g SIUAUDIIIY VLIIULL(]

109 142330]q vLdUI(]

‘nerqg vpyaof vaaydiorq

uojker) (pwyg) wnuvahidluvivd wniyguoyan,

8€1l
Lel
9¢l
Gl

¥EL
€el
[48
1€t
0¢T
6¢Cl
8¢l
LZl
9Cl
gl
4"
€Cl
[44}
1<t
0ctL
611
81T
L11
911
qit
418
€lr
(418
jans



52 Herbaceous vegetation of threatened high altitude lateritic plateaus of SW Maharashtra

0L TNIN
160-"TININ
S8C¢-TNIN
060-"TININ
LLT-TNIN
9¢r-"TNIN
0VIE-"TININ
961-"TININ

0e€ FIT-"TAIN
€E0-"TININ
GLEITE-TININ
60% “9LETININ
SY0-"TININ
CLITANIN
0LT-"TININ
ELT"TNIN
680-"TININ
ECCTNIN
8CCTNIN

6¢C ‘90T-"TNIN
0T0-TNIN

98T “S/T “CET-TININ

FEC-TNIN
99" TNIN

68€ “1S€ '86¢-TNIN

66C"TNIN
CEO"TININ
SCO-"TININ
€V TNIN

e e e e

0

<

B e

‘AON-AN [
*29(1-3dag
9(1-3dag
29(1-3dag
*29(1-3dag
‘AON-1dag
‘A0N-3dag
KeN-q4
P0-"Sny
"q24-Anf
09(1-"8ny
9(1-8ny
09(1-"8ny
9(1-"8ny
TRIN-"09(]
‘TeIN-3dog
29(1-3dag
‘Te]N-3dag
‘TeIN-3dog
KeN-1eIN
ydog-1dy
‘AON-1dag
190
‘AON-1dag
dog-Am(
"qo4-1dag
CRERNL|
PO-Am|
3deg-8ny

ITTI I TITTITTZT I ITIITLIL I ITITIETLL D IETTTLD S TETITID ST T I T T

o1 ¥D
o1
o1
o1
o1
o1
o1
o1
INA ¥
o1
o1
o1
o1
o1
o1
o1
o1
1
o1
INA
o1
o1
IN‘A
o1
014
o1
o1
o1
1"

UOFHFHBKBKRKR K

HHEHHHBHBRBRBRR

~ Mo
O+t OO

I

9LIDEIIPI0D
JeadeuISnIoN
ar20ROnIN
oeadeqe]
aradeqe]
aeadrO ]
9r20ROJ
aeadeqe]
aradeqe]
deaderadA
geaderadAD
deaderadAn
JeddRURHUIN)
JeaORURHUSD)
JeadRURHIUIN)
JeaORURHUSD)
JeadRURHUID)
aeaoerqroydnyg
aeaderqroydnyg
seaoerqroydnyg
ar0EPIYDIO
20RO
CIECRIEIoR |
EYEERICIol |
9LA0R[NEIOLIY
9BIDR[NEIOLIY
9LA0R[NEIOLIY
9LaDR[NEdOLI]

oea0e[NedOLIy

" vq4adns vsor1015)

"1 89p10jo] snuiro

SILL] ([UI') vI0fisio01p DIUIPADLD)

yyuog vjjauay sidsussion)

UV 29 YYSIM 03195110 S1dspssian)
pysmoue( (‘b xa ury) vjjaua;g vijouivo)
jderg wn.ioqiv vijouivo)

1g ¥ (1) v4af111q043s vi8uia) ]

00D X3 YSIM SISUaLLS U VISUIII] ],
I vU0SDA3a] S1IAISLIqQIUL]

JNYDG 29 "WIOY] VAIUI} S1AISLIqUIL]
TYeA (1) vuiojoyorp sthjstiquird

“qXOY WNUOSDAI] NIVXT

‘qostI) winpiund wnovxy

“qOSLID) a4vjogad wnovxq

1 wngpmounpad winovxy

IR g D M| WNIvxXg

‘ss10q v1.823s0udAd vigioydng

UoNy vjav] vigioydny

uo( ‘( X "‘wreH-yong siuiofisnf viqioydng
Tpury vpnu vydojnyg

paexusy] (Nyos) vivordstiy viping
IepIO 29 SUNUN[eS USUDILIYS VIVINT,
azyuny| ("oeH) vivriquiy viping

1eS9(] 2 [N 'V Wniafiiaqni uojnvoorid,
WIQY] WNJVIN]]d3S U0JNYIOLLT

[Pz Wnjvi0po UoNYIoLL

“wIQY uojdadfiing uopnpioriq

‘I 30 Tep1oJ wnjvnounpada uojnvoorid,

£91
991
Q91
791
€91
a1
191
091
641
841
LST
941
qql
218
€qal
[4°]8
161
0491
6¥1
8¥1
Y1
971
°j 48
44"
1948
[44"
1wl
0v1
6€1



M.M. Lekhak and S.R. Yadav 53

08¢-"TININ

€8C-"TININ
CS0-TNIN
SET-"TNIN

LSO~ TININ
O0ST-"TININ

09T ‘81T “LIT-"TAIN
L€ ‘12T '60T-"TININ
050" TININ
F6E-TNIN

65C ‘61" TNIN

85C 91T "STI-TANIN
6¥0-"TNIN
8V0-"TININ
LYO-"TININ

970" TNIN
99¢-"TININ
6VE-"TNIN
600-"TININ

67" TNIN
SOT-TNIN
YOIT-"TANIN
861-TNIN

8T “LTY ‘FEC-TININ
YOr-"TANIN

60¥ '79€ “€CC-TNIN
8LT-"TNIN
C60-"TININ

=

e e e e s s e

‘uef-An(

09(1-8Sny
9(1-8ny
‘-2
9(1-"8ny

‘P40
09(1-"8ny
9(1-"Sny
09(1-"8ny
9(1-8ny
09(1-"8ny
9(1-8ny
09(1-8Sny
9(1-"8ny
9(1-8ny
9(1-"8ny
9(1-Sny

09(1-An(

‘PO-1dy
Aew-29(]
“TRIN-"D9(]
TRIN-"09(]

Te]N-ue(
‘AON-"3NnY
‘AON-3dog
‘AON-1dag
‘A0N-1dag
*29(1-3dag

T

awiige iieniilen e niie oiianiien e e oo iicn e e siianiien i niie oo oo i niia iian i an e s e iian

1

1
o114
1
1
1
1
NE e
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
NA ‘4
aaq
aa‘qa
INd
1

)
AD

&~ Mo oMM M
O~ 00000 0U0U0U0U0UKKK

H HHBRRRBRBRRMBR

CIEhloN |

oedoerdy
seaderdy
aradRULDY
deadeuddody
Jeaoeurderog
JeadepIYPIO
aeadepIPIO
JeadepIPIO
deadepIYPIO
JeadepIPIO
aeadepIPIO
JeadepIYPIO
JeadepIPIO
aeadEPIYPIO
JeadepIPIO
aeadepIYPIO
oradLIAYSY
geadeuddody
oradRIAYSY
JLadeIdSY
QradLIAYSY
JradLIASY
JeadeoJ
JeadeoJ
JeadeoJ
JeadeoJ

SeadRWAIYJ

HOYS
29 "WR0Y X3 ‘Anedyq J (") sni103103 1030d04213L]

UTY 39 WYSIM Unuv18uaids wnappviop]

doy NN (U0sqI) vy 3 [[9zZ[e(]) IPUVLE WNI|IVIIL],,
SaN (J10Y]) vs0.qagy] stydviSiuar]

YOS Xd 1 Y (") SHOIpUL SHUSIPIUIF]

T wnorpur wnidoijona

YO "V VAO}1404 DIDUIQUE]

erpedey 3 nedejueg sisuaruvdyouvd viivuaquy,
“IQR[0D) VIVULSIVUL VIADUIQUE]

weyers) ‘[ punoiui0dL8U0] VIUUIGUE]

‘Tpurt (‘[pur) vuvauhfiay vLivuaquE

"IN 29 “Welq SIUAOfLIOYIpUDLS VIVUIQUE]

jouusg (UUeDN 2 1e[q) vp1aof TeA vso1of viivuaquE
Jouuag (‘§ “OOL]) 11U0SqLS "TeA vS01j0f VIVUIQUE]
TPUIT 0303181 VLIVUIGUE

‘[PUIT D42fiULed VLVUIQUE]

YOV U1]0f1SSVAD VIIDUIQUE]

"DA (PIIM X2 qx0Y]) 40]001q vAnuho

YOS (“Z39Y) 247590 )AS viUIUUAL)

T10J (") vuvpdsviapviu vaSupic)

AN winjvuiand wnijpydpus)

‘s1J uopnvohijod wnypydous

" wnqjpoan] wnipydous

uojhe[D (Lrpewsy] 2 ure() sisualoshu vojiooydhis
ARPER Y 'S 2 IePIO SISUIVLFYSUADYDUL DOYI0YdA1D)
uoykerD (oSt DH D) viwpnayfiof vopyooydhrs
uojfe) (oey) suadiaalp vojyooydhro,

azyuny| (“) WnipuvIp puLS13Sossorn)

g6l

¥6l
€6l
61
161
061
681
881
L81
981
a8l
781
€81
[4:18
181
081
641
841
LL1
9L1
6Ll
VL1
€L1
[/}
121
041
691
891



54 Herbaceous vegetation of threatened high altitude lateritic plateaus of SW Maharashtra

9CC-"TNIN
1S¢-"TNIN
SYI-"TNIN
YWTNIN
TeE-"TININ

6V TNIN

0S¢ TININ
EGT-"TNIN

69¢€ “9¢€ ‘TVZ-TANIN
CET-"TANIN
0ST-TNIN

84¢ "69¢-"TININ
020-TNIN

6V I-"TNIN

0V TANIN

S1T 90T “LOT-TININ
LTS TININ
OTE-"TININ
96¢-"TNIN
€90-TNIN
180-"TININ
EIT-"TININ

6L TNIN
STI-"TIANIN
LYC-TNIN

¥4T 0T TAIN
720" TININ
9€0-"TANIN

R e e e s e s = S

'1p0-1dag
10-1deg
'1p0-1dag
"‘AON-"3NnY
‘PO-3ny
‘A0N-3dag
9(1-8ny
09(1-"8ny
9(1-8ny
*09(1-1dag
100-"un(
00-un(
100-"un(
‘00-un(
‘PO-8ny
"AON-"Un |
09(1-"8ny
3dog--3ny
09(1-"8ny
9(1-8ny
P0-"Sny
“PO-TeN
09(1-An(
‘ue(-Am(
TRIN-10
‘PO-8ny
"AON-"SNY
‘ue(-Am(

amiigeniieniien e niie oiianiien e e oiianiifen e e ofianiien e e o O B« s Jie wiie ofian e s Jie e iian i an

o1
NA‘d
o1
NA ‘4
o1
o1
o1
NA A
NA ‘d
1
NA‘4
NA‘"
o1
o1
014
13
o1
o1
NA A
o1
NA ‘A
o1
o1
o1
o1
NA‘"H
o1
1

UOFHKFHKBKRBRHBKBEBRKBRHK

Moo
O 0 0 0

HHHKBHBRBRBRBRR

e e
H B OURO

Jeadr0 |
JeadrO ]

Je 0RO
JeadrO
JeadeoJ
Jeadro |
aeadrO ]
Jeadro |
aeadRO
9BIR[NAJOAUOD)
9BDEIIYI[0D)
CLEERICRIIIR] (09
9BDBIIYI[0D)
9BIDEDIYII0D
JeadrO |
aeadeqRq
JeadeUTWIES[RY
deadRUTUIRS[RY
JeadeUTWIES[RY
deadRUTUIRS[RY
SeadeUIWIES[RY
JeadRUTUIRS[RY
JeadeUIWIES[RY
geadepIxodALy
JeadRUERHUSL)
oeadeIaqIdury
aeadrO ]

9ea0e0J

“SOeH wnssaidun wnwaviosy

ure( Y 'S 1 yseyel] ‘A HUDYIUILDMS JUYIVS]
IOY[ DaIVI]ILL JULIVS]

"} OO 2V0qst] auyovs|

‘qqny “q D SYIovAS auyovsy

azjuny (ABIINIA X3 "qUNT) VS0QO]S IULIVS]
[[ez[eq SuvSaja auyovsy

LIPRWH 11409 JULIVS]

IeunjeJ 1 reN 40]091q auyovsy

Ie[D) "g'D Xd "yuag (As1oyD) sapro1ayivq vaouiod]
orY['SY 2 Hesuy voyiudviu viuadydy

nerd vw]ja3s viuaSiyd,

1yeq vpiwd viuaSydy

yuny (1) vorpur vuaSyd]

1og (3desg) vjnasadnuvd vodopuy,

00D "L Hjjoz]vp viafoSipul,

QUASL] g vsojuauLog suarpdu]

epwy 'S (1DA) 4out sualjudu]
UOSWOY [, 2 'J YOO 11myy] suayjvdu],,

‘M3pag stuLioftuiagy suavduy

UOSWIOY [, 3 'J YOO 11]]oz[vp suarjvdiuf,

" vunUYS|Yq SuAVd]

UIY S1Nvov suarjudiu]

IO vainw SIXodAL]

"PIIIM pruojoyorp vaddopy

1ayeg (weyeln) () puynwd viudydJL

uue)ON 2 1efg (' OooH) 19140414 U030d04a1aF]
RS ((qxoy) snhAyovishjod uoSodosasary

€CC
(444
1¢c
0cc
61¢
81¢
L1¢
91¢
qlc
¥ic
4
[qx4
11¢
0Tc
60¢C
80¢
£0¢
90¢
§0¢
¥0¢
€0¢
<0¢
10¢
00¢
661
861
61
961



M.M. Lekhak and S.R. Yadav 55

89¢-TNIN
Y20 TNIN
- TNIN
¢80~ TININ
LV1ETININ
€2C 'TCT-TNIN
¥80-"TININ

TP T-TININ
L60-"TININ
SYIE-TNIN
LSO-"TININ
9¢TE-TNIN
9490~ TININ
S990-TNIN
TSTE-TININ
L8T 9CT-TAIN
T6T-TININ

0S¢ "TLTTNIN
98T "991-TININ
GETETNIN
6€T-TNIN
TPP-"TININ

LLE "8EC-TNIN
968¢-"TININ
L0V 'SV TANIN
C9C'TNIN
FS0-TNIN
007" TININ

H BB BB B BHB B -

0

<

H BB BB BB R

‘Sny-Am(
‘AON-AN ([
moy3noxyJ,
‘PO-3ny
9(1- 190
3deg--3ny
3dog--8ny
9(-Am(
‘qa4-1doag
‘P10
09(1-"8ny
‘uef-3dag
09(1-8ny
9(1-"8ny
AeIN-"AON
Ken-"ue(
9(1-8ny
‘ue(-3dag
"‘AON-"3nY
‘ue(-3dag
‘uef-3dag
moy3noxyJ,
3deg--3ny
09(1-3dag
*09(1-3dag
*09(1-1dag
09(1-"8ny
‘uef[--3ny

awiige oiieniieniife niie ofian e s fie e oiian e Jie e ofian e Jie e ofian e fie e i an i n e e ol an i en

o1
o1
o1
o1
o1
o1
1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
1
o1
o1
o1
o1
o1
aa
014
o1
1
o1

H B H

d
d

O 0O

HHHRBHRRRMAMARBUUUUEBRRBRRRBR R

aeadro J
deddeUIdRIUR] ]
Jeadeurdejue|J

geadeIdeu
geadenuedwe)
LDEPIYDIO
deadEPIYDIO
deadeur]
9LIDRIUIOPUI]
9LIDBTUIOPUT]
9LADBIUIOPUI]
9LIDBTUIOPUT]
aradEYDURGOI)
Jeadeurdejue]J
deadeIWIE]
aradRULDY
JrAdBIULIY
aradRLULDY
dLadEITIN)
deadeIIE]
deaderuIe|
9eadEdN)IN
deadrIqNY
Qeddedun|

aeadro J

aeadrO

aeadro J

CIEhIToR |

‘anedq J (°§ 1) vorpul vOJYI0IIN

LIS (*Z39Y]) iU vavdivd0iotN

rews (‘[T Suaquinooid viuopivoaN
uaaey ‘H{ (‘boef) siapaooo vmi8impng
W] Saprouis|y v1jaqo]

"TPUIT 1paaiy stivdi

‘Ipury (‘qunyr) vsoatau sivdry

‘ITeM X SUAS"g asuaLoshus winur]
U0IS[Y ("WIS[0D) v1]ofinuay viuiapul]
saure] saproidossiy viuiapury

[[PUud ] ("WS[0D) BIVILd VIULIPULT

uols[y (") vpodiuv viuiapury

ynig (uo( ‘@ x@ YSInaqxoy]) vrivinui niSiaquapui]
‘qyuag (‘qxoy) vjhydosazay vpydouny
YUy X [[eM V4a81]]a1S SUonaT

SaaN vyvpidsnd suyuSvpida]

[Pzreq viv4isoid siyjpSvprda

"PIM pjv3stid siyjvdvpida]

‘PPOM (STAOY X3 “[[ep) Stvpnounpad sniyjupia]
WSIM naw] vnpuver]

zyuny| vjpunidiq vnpuvar|

‘MadY)) (") vidn.iazur vajiody

“Sowa1g (YIOY X9 SUASL]) v4adsy viynvyoy
"] sniuofng snoun|

‘10 30 ACPRR ¥['S U193]5au vjjouasu|

10g (“83M3ag TMIN) vuviyaiyfis8 vjjouasuv|
SMIN( X3 "NOCH UINXV] VIUI|IIS]

LISN ((MNOY) WNoIpul Wnavyosy

19¢
05¢
6¥¢C
8¥¢
VA7
9¥¢
ave
¥¥c
€ve
[4¢4
1vc
0¥¢
6£C
8¢€¢C
VA
9¢C
o154
%4
€eC
(44
1ec
0€c
6CC
8¢¢
yaed
9¢¢
qac
44



56 Herbaceous vegetation of threatened high altitude lateritic plateaus of SW Maharashtra

V1" TANIN
99¢-"TNIN
650-TNIN

1€V ‘€9¢ LY T-TNIN

890-TNIN
SLO-"TININ

YO TNIN
€60-"TININ

€IV T9S-TININ
S8 TININ
880-"TININ
CST-TNIN
SG80-"TININ
YI0-TNIN
€TI0 TNIN

v61 ‘TLI-TAIN
82E ‘61" TININ
06¢"TNIN

GZE€ ‘68T TININ
LST-TININ
88¢-TNIN
617" TNIN
CEETNIN
L8CTNIN
LITTNIN
90¢-"TNIN
LETETININ
1£€ ‘9T TININ
EGTETININ

HH BB BH BB R

0

<

e

O

<

H HBHH BB BHBB BB

TRIN-" SNy
09(1-"8ny
9(1-"8ny
9(1-8ny
09(1-"8ny
‘AON-"3Nny
ydeg-1dy
29(1-3dag
*09(1-3dag
AeN-1dag

‘gny-3dag

1dy-100

3dog-"8ny

3dog-Aen
‘3dog-Aen
"‘AON-"3nY

3deg-3ny

‘Qg-8ny
‘AON-"3ny
"AON-"Un|
"AON-"Un |
"AON-"UN |
"AON-UN[
‘PO-KeN
‘PO

‘AoN 3dag
‘ue[-3dag
‘uef-3dag
‘AON-10

T TVUILIITITCL LTI I ITIETLLD D IETTTLD ST TETTID ST T I T T

o1
o1
o1
o1
o1
o1
1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
NA A
o1
aa‘d
o1
o1
INHA

H B H B R B

Moo ~
OO0 0U0U0UHKKBKEDQOU

O U +=OUOUKRKFH

d

)

H H BB H

aradRIdISY
EYEERICIol |
CIECRI=IoR |
EYEERICIoR |
9L20ROJ
aeadrO ]
seadEpI[[ATeWY
aeadepIEXQ
9e20ROJ
Jeaderdeu
Je20RPIYDIO
aeade U uURAUSIA
Je20EPIYDIO
Je20RPIYDIO
Je20EPIYDIO
aradRIqNY
aeadRIqIY
seaoederorer|
JeddRUIPWIWIO))
JrIORUIWIUIO))
JrdORUIPWIWIO))
JrIORUIWIUIO))
Jr2ORUIPWIUIO))
JedDRUIWUIO))
Jr2ORUIPWIUIO))
SEBDRUIOWIUIO))
9B20R}IqINON))
deadeuI3noN

9ea0e0J

ury (1) wnopur vwauvus g

‘Buaadg () saproansadory wingasiuuag

dureyproa (10q) wnjvriquiyf Tea avivuvd wnwdsyJ
VADUYI “TeA IVIVUD) WN]VASY]

“qxoy[ winsopnjvd wnouv g

“Z)Y VIOPIIUD WNIIUD ]

“qXOY WNAONL] UNIBIIUD]

1 VIVINIIUA0D SIVXO)

‘Lo uododyn. vzhiQ

UOTY Xd “I9F], ] US04 1AaYj0Ua0)

‘[PUIT Da4nI2L D1U0LIG0)

zyuny| (*7) vorpur saproyduin

JUIPILG (‘Rued 3 Suny) vuviuivid vijiioN

TYPS (1puy) vjvord vijreioN

Yorpnes) vuvodviv vijlaioN

SIMOT "HI'M (‘F “OOT]) 1u0j01ju0oUL SIJOUVIN

SIMOT "H'M ([[92[eQ) vp13a0f s1jouvaN

TN A (WY 3 WYSIM) wniyguvsijo wnjjAydotiApy
UG D) 40]021S430 VILUVPINIA

ueuaiq ([yeA) xajduirs vrunvpiniy

nedejueg ([[ozreq) $a4071113s VILUDPININ

ueuaig () BLOYIpNnu IUUDPANIN

Agyeurwrey] 1 oey ‘G ([SSeH]) SIH404140] BIUUDPANIA
uyPNIg O VSOULSIUD] VILUDPINIA,

uapey ([[ozreq]) vaov4120 *dss vaso.d vuuvpinin
ARIND) 3 ILYTPURN] HUMNOL] VIMUVPININ

w0y N (") vuvvdsviapous viyn

"1 vjiAydoauad o3njjop

‘11 32 1ePYO ] 11duivyplaa vayaSIUN],,

08¢
64C
8L¢C
LT
9/¢
GLC
744
€LC
(44
14¢
04¢
69¢
89¢
£9¢
99¢
99¢
¥9¢
€9¢
29¢
19¢
09¢
65¢
84¢
yAS4
94¢
qa¢
4T
€4¢
[4°ré



M.M. Lekhak and S.R. Yadav 57

80% ‘SSE-TININ
YSC-TNIN
€0e-"TNIN
9" TNIN
VI TNIN
910-"TANIN
STO-"TININ
86E-"TININ
9GC-TNIN
LIV-TNIN
LI0-"TININ
80C"TININ

07 1-"TANIN
LSCTTNIN

VL TNIN
0CE-"TNIN
97" TNIN
L6T-TININ
TCE-TININ

26€ T8 TININ
C8E-TNIN
PS1e-TNIN
¥60-"TNIN
S61-"TININ

L6€ 'TST-TANIN
L1¢ ‘G8T-TNIN
L9CTNIN
eEV-"TININ

H BB BH BB

H H BB BB R BRHBR BB BB H

‘uef[--3ny
‘PO-"8ny
‘- 8ny
ydog-1dy
“TeIN-An [
09(-un(
09-un|
09(1-"8ny
‘A0N-1dag
‘unf--190
‘uef-unf

‘AON-1dag

"qo4-1dag
‘AON-3dag
29(1-3dag
KeIN-100
noydnonyy,
moydnoxyJ,
29(1-ady
09(1-"8ny
‘uef-190
‘ue[-'AON
29(1-3dag
‘unf--190
ady-3dag
unf-"A0N
PO-Am(
‘PO-3ny

aniie oiieniifen e e oiianiien e e iianiian

aniie iianiifen e e oiianiien e e oiian e fie e oiian i an

o1 L
1
1
1
1
1
1
1
NA‘4
1
1
1

e
U - =

H HHBHBRBRBRBR

o1
014
o1
o1
13
aad
aa
13
014
13

QO O O O 0

i i i B B

e
UOUFHFHHRHERERBRERARMPMPRUBR K

o1 "D

JeadeIA]
aradRULDY
aradELPURGOIQ
oeadery
deaderadAn
geaderadAD
deaderadA
aeadro
JeadroJ
deadeuo3AToJ
oeade[e34[oJ
aeaoeAydohre)

Jeaderure|
JeadeoJ
aradBULDY
geaderadi
seaoderadrg
geaderadr
seaderadig
oeaderdy
seaderdy
oeaoerdy
seaderdy
oeaoerdy
aeadeuo3A[0J
aeadeuo3A[og
JeadepIYPIO

LDEPIYPIO

auyp0Y (WIOY) vLopfisuap vjpioy

s T[ (qunyL) vomodyl vrivingjazsoy

quag xa JYSIM vUolf18uo] vdavoryduivyy

NoYdg (‘qxoy]) vivdiaie viysnudy|

IR "grD) X2 S9N ([UBA) snjuajournduvs snaiohg
reudey <[ (‘wre) soAyovisosovi SnadAJ

ewreAoy| ‘1, ('z39y]) snpravyf snaiohq

J MOOH ('qXO¥) 1311204212y VLIHSIYIUBPNIS]

10¢ (3deig 29 900D)) Sap100[vfv.1128 WNIYFUDYIIPOPIIIS ],
Ig Y[ winiaqayd wnuoShiog

DA vrofuvaisiad vjpdhoq

Yosy

X9 “JUIOMUDG 39 "YOSY ("SSI04) winjvijsosd uodivohjog
ssa1 ] (Tqerdrue ) sisuauvIdap UoudISoS0J

10g VSOMIIVL IUYIVUOZO],

“Sowraxg (S99N]) S1J1SSS SNJNYI0I|J

"2A "D (buA) uohypvisoyoriy sadiq

sawads tadi ],

sawads tadi,

‘briAl 143001 4ad1 g

aourSu0)) B WPINAMJ ([[9Z[e) ISUUDIU0I BPUld],
ypued (‘bya) vuvnpro vjourdig

[[ozre vsojuautoy vjjaurduig

‘ITeM vuvauhay vpoudur g

[1ezreq suapuaospy vjjouiduig

zowoD ‘N ('PIIIM) 24qv]8 vLivISIa]

[V 32 YIXI(] 'S VIVINILNDY DIADIISII]

‘[zudeny] (‘J SOOH]) 15Y003s snjhjsiiod

erpedey 2 nedejueg (‘Tpur) snsuap snjhisiiad

80¢
£0€
90¢
G0¢
¥0¢
€0¢
0¢
10€
00¢
66C
86¢
L6¢

96¢
96¢
¥6¢
€6C
6¢
16¢
06¢
68¢
88¢
£8¢
98¢
G8¢
¥8¢
€8¢
8¢
18¢



58 Herbaceous vegetation of threatened high altitude lateritic plateaus of SW Maharashtra

00" TANIN
L9CTININ
Yy ‘16 TNIN
PIT-"TANIN
60" TNIN
C90-"TNIN
COT-"TNIN
S60-"TININ
T90-"TININ
090-"TIANIN
19T-"TININ
EIT-"TNIN
L8CTININ
660-"TNIN
CECTNIN
08c-"TININ
98¢ ‘9T€ 'S6C-TNIN
LTETNIN
18C-"TININ
VLE-TNIN
061-"TNIN
860-TNIN
8ETE"TININ
88T-TNIN
FEO-"TININ
YIv-"TANIN
94" TININ
9L0-"TININ

H R BB R RBR BB B BRBRBRRBRRBRBRBRBH R R

Q
= <

L

‘3deg-un(
PO-8ny
ue(-Am(
3deg-3ny
09(1-Am(
9(1-"Sny
29(1-Sny
*09(1-3dag
9(1-Sny
29(1-Sny
29(1-Sny
‘1p0-1deg
“09(]-"AON]
"qa4-1dag
29(1-An(
‘AON-"SNY
29(1-"Sny
‘uef--3ny
3dog-Aen
3deg-3ny
‘ue[-3dag
CEEGECE
‘ue[-3dag
KeN-1eIN
CRERNLI
‘ue[--8ny
‘AON-"SNY
"‘AON-"3NY

aniipeoiien i @ Jje e oiianjie e e oiian i e e ojian i n e e ofian i o s fie e oiian i s fie e ol e BN O)

o1
o1
1
o1
o1
1
o1
1
o1
o1
o1
NA‘"
o1
o1
o1
O1d
1"
D13
o1
o1
1
o1
o1
o1
o1
DA
o1
1

HEHEHEBHUUBRRRRERBREUUBRBRBH H

~
)

HHEHUBRBRBRBRBH

JedorwIadsSIURA
JeadeOJ
aradBYDURJOI)
9BaDL}RWOISLIIA
9EBadR}IqINON))
JeadrUR[Og
aeadeqeq
Jeadeqe
aeadeqeq
oeadeqeq
oeadeqeq
oeadeqeq
9LadRIASY
CLEERIN =]
JeadLO ]
9eadRIASY
9LadRIASY
9eadRIASY
Jeodegeredsy
deaderadA
JeadeyuRdY
JeadeYIULdY
JeadeyuRdY
JeadeyULdY
QeadeIqny[
oeadeIYA]
JeadeIA]
QeadeIYA]

SISTA ("qunyl) vomodpl viuvydaig
yuny (uriy) Jafijid snjoqosods

uo(] 1 vofrundjap vigndos

[[ez1e(q v4a81dvas vjiiauog

ypues) (‘weT) synvorxajduy vuajog
We 13Uy Wnuvjos

QUASL] g VS0MIIVL VIYFIUS

‘J IRy X "WpuSg vyjuvudAd viyjiug
[9Z[e] DSl VHfIIUS

WIS V342100 DIYFIUS

[[9Z[eq viutia81q vijjius

LIPRWSH 14D Y IS,

T SHVIUILIO DIYIIGSISIS

J wng vinov vpis

YOG 29 W0y (I10]) vjrund v1viag
*J OO 111{340ma8Pa 0199UaS

‘mlereq ‘J'N Sisuaivquioq 0129123
IR "D SISUIUNYS]q 0199UIS
TR [ (WON) vunypuovkiy vijos
QAT (‘oW I°[) sniopfiiazp) snjoajdouaoyog
S9N () suadas viSumy

S9aN] (") vpvuigoad mSumy

UuosqIn) 'Y 23 [[9Z[e(] SUV32]a vISUMy
UOSISPUY ", DjviaL) niSUmy

1 v1jofip40d vigmy

QUYPO0Y 1219714 DIDIOY

QUD0Y D40}f13]11990 VIVIOY
NOODN' "D X IMeN'A Y Sisuayznduvipus vjpioy

9¢ce
qee
yee
€ce
(433
lee
0ce
6CC
8C¢
LT€
9c¢c
qce
yee
€Ce
(443
Ice
0ce
61¢
81¢
L1€
91¢
qIe
145
€le
(4R
11e
0Te
60¢



M.M. Lekhak and S.R. Yadav 59

‘A[uo sneayerd 03 pajorIysax

syuerd sajedrpur , Ternsarid) = I onenbe =y qenee = v jejiqey = 1 ToquiIp = D) ‘GIdY J0a10 = [ JIqeY = [ 9[qRIdU[NA = A ‘PIJeN[eAd JOU = N ‘PIUS}eaIl} Ieau = [N ‘UIddU0D

SB[ = D] ‘pareduepus = NH DIWIpUd = J JUaDYIP ejep = (] ‘paroduepusd A[[edonrnd = ¥ 'sneys = G ‘sajhydorayy = [ ‘saydydewsey) = D) ‘soyhdydoydLmd = ¥ “swroy-a51 = g1

SCr-"TNIN
96 9T1-"TININ
0€0-"TNIN
CSeTNIN
V- TININ
SE0-"TININ
980-"TNIN
T20-"TININ
€C0-TNIN
990" TININ
09€ “LTT-TAIN
£0€ ‘STT-TAIN
8CCTININ
Gee 'TETTININ
CSCTNIN
790-"TININ
69T TNIN
LEVTNIN
8GT-"TININ
€90-TNIN
960-"TININ
CECTNIN
6 TNIN
08T-"TININ
GO¥ ‘SST-TININ

=

e e

9(1-8ny
3dog-An|
09(1-Am(
‘A0N-3dag
moydnonyJ,
CEERNL|
3deg-3ny
‘ue[--8ny
ue(-Am(
91~ 8ny
9(1-"8ny
09(1-An |
‘AON-3dag
‘AON-1dag
‘AON-"3nY
9(1-8ny
09(1-8ny
ady-09(1
‘PI-3ny
9(1-8ny
*29(1-3dag
9(1-"8ny
PO-Am|
"gog-3deg
*09(1-1dag

T

aniigeniieniien i i@ aniicn e e ofian e s e e oiianiien e e fian i s e SO an i en

o1
o1
o1
1
o1
o1
o1
o1
o1
o1
o1
o1
o1
o1
1
o1
o1
o1
o1
o1
o1
o1
o1
1
o1

L
A0
1)

~
9

HEHHRBHRURRRHBRRRBRBRHBRRRKR K

oeadeqe]
oeadeIaqIdury
JeadeIdqIdury
Jeadeqeq
aeaoerrernydorng
QeadrLIR[NAIUS|
QradRLIB[NAIIUS|
deaorLIRNAIUS|
QeadRLIR[NIIUS|
deadrLIRNqIUS|
QeadRLIR[NAIIUS|
SLIDRATRIA
Jeadro
CLEERIToR |
Jeadro |
orORIASY
or2ORIA)SY
Jeadeurderog
Jeadeurderog
aeadRURDY
JeadR0 |
JeadrO
deadRURTUSL)
JeadRURTIUSD)

JrddEPULJOID

‘uwedg vsoqqi3 viuioy

Ayproowreurey] (weyers) ) wnuvsaou 1aqrdulz

[[Pz1e Wnnuia 1aqisury

PRI v (1) vavjpxae vusip
nedejueg (") asuauiyd WNISHGIIA
WIS V]NJVLIS DIDINILI)

WG VIUINILL DIDINILI
wreyers) suaosvindind vrmoriyn
107A%], *J vtaav4d vrivmoLiN

] Va[N4avd VLV

19z Va]1n.iav20q]v VLIV
‘boe( vaproquioys vizafuniig

YoSL] *D'AD) suadund uododii]
jdeig avogsiy uododuig

IOy saprouiolq uododii],

D suvaipvi s1dajoyora],

"D vuinLiaqu]S s1dajorori]

Ig Y (3 wng) wnoiuviiaz puisapoydLi]
"Ma3pq ajpnbavuy vusapoyori]

“qXOY[ SUBLSVAf 11Siaquny ]

oeH ("PNoIS X3 SAIN]) VNl vpatudy ],

azyuny (") sieqparipvnb vpaway |
“[QOW AOULLL BI3AINS

ededysey (‘qastin) vijofisuap vi3iomg
areA (‘PIIIM) Sap1o1iausas vs1ijs

19¢
09¢
65¢
84¢
£9€
94¢
qae
yae
€4¢
se
19€
0s¢
6¥¢
8¥¢
VAR
9v¢c
ave
443
€ve
[4¢3
1ve
0ve
6£¢
8¢CE
VA
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pressure. Barki, Gothane, and Shelap which are
remote areas and are so far free from such influ-
ences.

Conclusion

It has been noted that these plateaus differ com-
pletely from their surrounding vegetation in both
physiognomy and floristic aspects. In spite of
harsh environment, plateaus are unique in hav-
ing various micro habitat conditions and species
which are habitat specific. In the present study, it
was observed that the selected plateau habitats in
Satara, Kolhapur and Ratnagiri districts occupy
1.4% area of Western Ghats but harbour 4.3% of
the endemics of the Western Ghats. In addition,
as mentioned earlier many new taxa have been
described from plateau in the recent past. Many
of these newly described taxa such as Eleocharis
wadoodii, Eriocaulon epedunculatum, Mnesithea veld-
kampii are restricted to these ecosystems. This is
one of the reasons why these plateaus need to be
thorougly screened from the biodiversity point of
view.

The best represented life forms, therophytes and
cryptophytes are testimony to the harsh climatic
conditions which prevail on plateaus. Develop-
ment of certain adaptive traits further corrobo-
rates this fact. Poikilohydry which is found to
occur in certain plants on plateaus or other such
ecosystems hold great promise for the future.
Induction of poikilohydric nature, by traditional
breeding or modern biotechnology to cereal crops,
would be an important step towards reliable food
production in the semiarid tropics (Gaff and Ellis,
1974; Gaff and Latz, 1978). Hence, plateaus are
great reservoirs of important genetic resources. In
view of their uniqueness, high species richness,
endemism, and constantly increasing anthropo-
genic pressure observed during the study period
these ecosystems seek immediate conservation
measures.
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