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PREFACE

, The Botanical Survey of India since its reorganization in 1954, has
been engaged in floristic survey of unexplored and under - explored parts
of the country. From ecarly 1980s, the department has taken wup
publication of new flora of India under four series : Series 1 on the
national flora comprising taxonomic revisions of families, tribes and

genera primarily of flowering plants for the whole country ; Series 2 on
the floristic inventaries of different states/Union Territories: Series 3

2253 AmAVwaaNWAIWW waaiwa'w. TN VY] WEMAVAS A VIRISVAIWY & B

pertaining to the floras of important districts and Series 4 to include
special publications. Several districts of floristic significance from
different states have been taken up for survey and study to eventually
build up a good base material for writing the state floras and family
revisions for the national flora.

The Nasik district in Maharashtra state with different topographical,
edaphic and climatic features comprising a rich flora in its varied types of
forests was not too well - known botanically. Accordingly, a systematic
study of the flora was carried out by the authors from the Western Circle,
Botanical Survey of India, Pune.

The study carried out by one of us (P.L.) while working as a
Research Scholar under the supervision of the other (B.D.S.) was initially
Prepared as a thesis for award of Ph. D. degree of the Pune University.

The thesis was suitably modified for publication by the Botanical Survey
of India as a district flora,

In this work. tha intradinatacs chamtas ~itlinas tha lamadlne oanscal
woOIs, La¢ InlroGuctory cnapter outiines the iocation, general

topographical,.climatic features, the past and present botanical surveys,
general vegetation types and plants of medicinal, economic, horticultural

.and fodder value. Information on the cthnobotany and plants used in
industry has also been provided.

- e e o L _a

"!'!'.e taxonomic parts deals with keys to the families, genera, species
and infraspecific taxa. Notes on distribution, frequency, phenology and
field [collection numbers have been provided for each taxon. Line
drawings for some species have been included. Every effort has been

made to bring the nomenclature upto date following the latest Interna-
tional Code of Botanical Nomenclature.

for The.authors wish to record their sincere thanks to Dr. M.P. Nayar,
mer Director, Botanical Survey of India for approving the publication.



Thanks are also due to Sarvasrce S.C. Pal, R.G. Bhakta, P.K. Dutta,
H M. Mukherjee, Samiran Roy and S.K. Sur of the Publication Section,
Botaniczl Survey of India for their help in printing this book. Onc of us
(P.L) gratefully acknowledge the Director, Botanical Survey of India,
Calcutta for the award of Research Fellowship and for facilitics to carry
out this work.

Botanical Survey of India P. LAKSHMINARASIMHAN
Calcutta B. D. StiaArMa

September 9, 1991
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DICOTS 72 68%
MONOCQOTS 27.32%
HERBS 61.2%
EPIPHYTES 1.5%
TREES 15%
CLIMBERS 12%
PARASITES 1%
OTHERS 52 46%

SPECTRUM

JARONRTT

SHRUBS 9 3%

WEEDS 18.80%

ECONOMIC PLANTS 8.3%
AQUATIC PLANTS 7.86%
MEDICINAL PLANTS 5.14%
HORTICULTURAL PLANTS 451%
FODDER PLANTS 2 62%
POISONOUS PLANTS 0.31%



A [ruiting twig of Miliusa tomentos:

A lNowering twig ol Crinum defixum
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General view of Saptashringi hill comprising Carvia callosa, Dendrocalamus strictus,
Ficus amplissima, Heterophragma quadriloculare, Mavienus cmarginata, ete



Markandey hill showing Carvia callosa, Ficus racemosa, Heterophragma quadrilocu
lare, Syzygium cumini, Tectona grandis, Terminalia erenulata, ete
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Vegetation along Kalsubai hill comprising Macaranga peltata, Lagerstroemia pana
flora, Syzygium cumini. Terminalia erenulata ete
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The district Nasik 1s located between latitudes 19735 and 20°50° and
longitudes 73°30 and 74°SS’ and cxtcnds over an arca ol 15582 sq. km.
Nasik district is bounded on the north-west by the Dangs and  Surat
districts of Gujarat, on the north by the Dhulin district, on  the cast by
the Jalgaon and Aurangabad districts, 09 the south by the Ahme
district and towards the south-west by the Thane district.

The district derives its name from Nauk town  the district head-
quartcrs. The origin of the name v attnibuted to two beliels (1) the
town is situated on the nine peaks or navashikhara and hence 1ts name
and (2) relates to an imcident i the great epic, Ramayana —this is the
Place where L.ukshmana 1s said to have chopped off the nose (nasika) of
Surpanakha, the sister of the demon king. Ravana,

The district 15 divided into thirteen revenue talubas viz., Baglan
(Satany), Maicgaon, Surgana, Kalwan, Pemnt, Dindori, Chandwad,
Nandgaon, Nasih. Niphad, Yeola, lgatpuri and Simnar. The forests of the
district arc divided into fifteen ranges (Map-1) which are grouped under
two forest divisions viz.. East and West Nasth Forest Divisions, The forests
of the district cover an arca ol 3,446.28 vq. km of which 3,338.85 sq. km
&re in the charge of Forest Department, whercas 107.43 5q. km arc
8overned by the Revenue Depariment of Mahiurashira State. The area
under the control of the former consists of reserved forests covering
2,920.08 8q. km. the protected forests covering 245.45 vq. km and the
unclassified forests cxtending to 173,32 sq. Am.  The district has ca 20

towns and 1652 villages. The population of the district (1981 census)
ca 29.91,750.

The western part of the district 1s rugged as it includes the Western
Ghats. The peaks ke Kahubai [1846 m above m.sl. (19 36, 74°42))
and Trimbak [ 1294 m above m.s.l. (19 56  73°31 )] are well known The

hats extend eastwards and along these arc located a few peaks riving
to heights of 1200 m or more, above sea hvel In the northern part,
Owever, a cluster of high hills arc found The castern and southern  parts
of the district arc plain with ecncral ground level being S00 S50 m above
sea level. The Godavacr which 1s supposed 1o be the Gianges of south,
Tises near Trimbak, has carved 8 wide rvalley  In the north, the Girna
Sonatitutes the man dramage These two nivers have casterly coares.
At arcas of the duistrict arc under cultivation. Large arcas ate nigated
canals of thesc two rivers
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2 BOTANICAL SURVEY OF INDIA

Historical note

The land of Nasik district has an interesting historical background.
According to the carlier history, when the Aryans invaded Deccan, the
entire region was covered by thick forests, which extended southwards
from central India. The cclcbrated sage, Agastya was the lirst Aryan who
crossed the Vindhya and settled on the banks of the river Godavari.
According to mythology, Agastya asked Vindhya mountains to remain
in the bending posture until he returns from south, which he never did.
1t is learnt from the Ramayana that on the insisicnce of Agastya, Rama
lived for some days at a place called Panchavati - the name derived from
five great Banyan trees which grew there. Even now, there are some caves
ncar Panchavati on the banks of Godavari which goes in the name of
Sita Gumpha. It 1s believed that Sita was abducted by Ravana from this
sacred place.
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Janasthana, the group of hermitages established by Agastya und
Panchavati were situated on the fringes of the great forest Dandakaranya,
the story of which s narrated in detail in Uttarskanda of the Ramayana.
Danda or Dandaka, the son of Ikshvaku and grandson of Manu, ruled
the country between the Vindhya and Shaivala mountains with his capital
at Madhumanta. The sage Bhargava cursed the king for his misdecd that
his entire kingdom would be devastated. Consequentiy, the country turned
Into a great forest known as Dandakranya.

In myvtholoey. Madhmeshuwar temple situated on the banks of
e JEININVG Jy AV esssrsw Bis YT me LR L RS -1 1] L1 T Lep 41 %) -

Godavari river features significantly. It is belicved that when Sita ssked
lor the Golden dcer (Marich in disguisc), Rama went after it and killed

the deer at the place where Madhmeshwar temple stands today (Rane,
1984).

~ After Ala-ud-din Khilji's conquest (1294), most of the present
district formed a part of the dommions of the tributary Yadavas of
Devagiri., In 1636 after the over-throw of the Nizamshuh dynasty,
Nasik was included in the Moghul province of Aurangabad.

The Nawk district passed under the Maratha rule on terms conclud-
¢d between Salabat Jung and Marathas signed at Bhalki in 1752, The
district after 1t came into the hands of Marathas, formed part of Baglana
and Gangathadi Subha. In 1867, Nasik was made a full flcdged dutrict.

Reasons for undertaking the present work and s importance

The present study was undertaken to explore this ich and undecr-
cxplored area cxtcnsively and intensively, with & view (o bring out a
Comprehensive floristic account and plant wcalth of Nawk district. The
data thus genersted would help preparing the Flora of Maharashtra

State and subsequently contribute to some catent in preparation of the
Flora of India.

The vegetation of district Nasik 1s quite vatied and interesting. The
area is also rich in a number of cconomically important species. The

timber rich forests in the district arc major source of revenue ecarning
for the siate.

The district 1s studded with number of tribal (adivass) pockets, where
People invariably depend on the forest produce for their sustenance. The
Mmodern sysiem of medicine and technology have hardly influenced their
way of hife. These people use a number of plant specics as medicine, food,

fodder, fuel, fibre, fish poison, ornamentals and for magico-rchigious
Durpoees. §

0¢e3. Some of the foresi pockeis. rich in Jocal flora, are preserved as
Sacred groves (Dev-rai) where 1dols of various Gods and Godesses are
housed. Felling of trees, cutting of branches or even the removal of falien
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plant parts is completely forbidden. This has lead to natural conservation.
ome of the er I stricted to these s

Therc is a great scope for cxploring and scientifically evaluating the
potentialities of the plant species used by the ethnic tribes.

Vaitarna, Trimbak, Kalsubai, Anjaneri, Spatashringi, Markandey,
Galna ctc. arc some of the places of tourist interest. The present work
will open new vistas for the tourists interested in studies of nature.

The Government of Maharashtra has a number of devclopmental
schemes for this district. Nandur - Madhmeshwar tank and surrounding
arca in Niphad taluka is being converted into a Bird Sanctuary. A small
park near Pandu Lena is also being started by the Forest Department.

Construction of new roads, dams, culverts, high tension electric
towers, industries and various other developmental activities result in
deplction or destruction of forest area. It, therefore, becomes relevant to
inventorise the plant wealth of the area. Flora of Nasik District will go
a long way towards better understanding of the plant wealth of the

district.

PAST AND PRESENT WORK

Past work

Though Nasik district has been visited by a number of botanists from
time to time, @ major portion of the arca remains unexplored and thus the
availabie floristic daia is meagre. Graham (i839) has recorded just one
species from the district, Dalzell & Gibson (1861) 6 species, Nairne
(1894) 4 species, Lisboa (1896) 5 grass specics, Woodrow (1898) 18 specics,
Cooke (1901— 1908) has recorded 51 species from this district which was
based in addition to his own collection on the collections of Graham,
Dalzell & Gibson, Edgeworth, Woodrow, Vadekar, Wadthekar, Bhiva,
Kanitkar, Lisboa and Willis. Talbot (1909 —191 1) has recorded 7 species
from the district. These collections do not precisely indicate the locality,
also in many cases important field notes are wanting. Much of these
collections are hardly available in Indian herbaria such as BSI, BLAT,

LLICLLIUEE

CAL, DD etc.

from the district. Blatter & Almceida (1922) have reported 10
Pteridophytes. Blatter (1926-1935) has reported 150 species mainly from
Igatpuri, Dcolali, Gangapur etc. but much of the forest area had not been
included. Blatter & McCann (1935) have reported 82 grass species from
this area. Santapau (1951) has reported 9 species of Acanthaceae and 3
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species of Euphorbiaceae (1954). Chakravarty (1959) has reported just
one species of Cucurbitaceae. Santapau & Irani (1962) reported 2 species
of Asclepiadaceae. Santapau & Kapadia (1966) recorded 8 species of
Orchids. However, it may be noted that nonc of the aforesaid publica-
tions are directly connected with the Flora of Nasik district and they
deal with the plants of whole of former Bombay Presidency of which
Nasik forms a part.

Some of the earlier workers from Botanical Survey of India, Pune
such as Puri, Jain, Vasavada, Gangurde, A.S. Rao and Roiia Rao coliected
plants during the period 1956-1962 mainly for enriching the BS/ herbarium
pl

and their collections come to ca 110 species. Cherian & Pataskar (1971,
1972) studied the flora of the district in some dctail and reported 495
pecics. The senior author has collected 700 species, of which nearly 200
species have not been collected by earlier workers from this area. The
resulting collections from the district are now available in four major
herbaria viz., K, CAL, BSI {which also houses the collections of Cooke

and Tallhat) ned DY 47
ailll xdio0yy) anaG DLAI.

Present work

The present comprehensive floristic account of the Nasik district is
the outcome of three years (1983-1985) intensive and extensive studies
on the vegetation of the area.

A. Materials and methods

Field study : Exploration in the remote forest areas of the disctrict
was carried out by trekking. During the monsoon period (July-
September) approach to the interior forest arecas was difficult due to
swollen rivers and nallahs. Such difficult areas were covered by camping
in the huts offered by villagers. Otherwise camping was mainly in rest

LAsione ' Eaawanct Tanorvmatereaa ¢ ko Y99 T I Waharke Maoamastmant Toariond
nouscs O U001 I patl v, ruuviic vwOIrKS v pal v, llllsatl\‘ll

Department and Zilla Parishad. Explorations to all the ranges of the
district was undertaken during different seasons. The duration of each
study tour ranged between 5-30 days. While carrying out the floristic
survey, every effort was made to collect the plants in three seasons viz.,
premonsoon, monsoon and postmonsoon. In addition to the collection
of wild plants, an effort had been made to collect weeds which cover a
wide range of ecological habitats. Only a few cultivated plants have been

collected ac tha wark hae haan nndartalban mainly ta ctundu tha wild Qaee
WVIILVIVG (GO LY WULR IGS ULV WHULITlaRUVI Gialiily W eIuU] e wig ivia

of the district. Special care has been given to record data pertaining to
habit, habitat, flower colour, odour, plants associated, distribution,
frequency and such other features which cannot be deduced from
examination of the mounted herbarium specimens. In addition to this,
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local names and uses, if any, have becn gathered from the villagers and
ethnic iribes. Bulbs of some rare and interesting wild plants have been
collected and cultivated in the experimental garden of Botanical Survey
of India, Pune and detailed studies were made on them.

During the present study a total of 1364 field numbers comprising

ca 8184 specimens have been collected and deposited in BSI and CAL.
The type specimen of Dicliptera nasikensis Naras. et Sharma has been
deposited in CAL. One herbarium specimen of Asparagus africanus Lam.
a new record for India has been deposited in K.

Herbarium study : The plant specimens have been tentatively identifi-
ed in the field. After drying, poisoning and mounting following con-
ventional methods, they have been carefully and critically studied and
their identification confirmed by reference to the Flora of British India
(J.D. Hooker et al. 1872-1897), Flora of Presidency of Bombay |T. Cooke,
1958 (Repr. ed.)], Flora of Presidency of Madras [J.S. Gamble & C.E.C.
Fischer, 1957 (Repr. ed.)] ctc. besides many other recent and relevant
monographs and revisions. These specimens were then matched with
authentic specimens available in 8S7. Some specimens which could not be
confirmed at BS/ and BLAT were sent to CAL and K for expert opinion.
In the preparation of the present flora, besides field notes and collections
of the senior author, we have also studied and incorporated some earlier
collections pertaining to this district and available in BS/ and BLAT. In
this work, such data availabie on all taxa coliected so far have been
incorporated to help, understand the distribution pattern of species in
this district.

B. Plan of the Flora

The arrangement of the families followed in the present work, is
based primarily on Bentham & Hooker’s (1862-1883) system of classifica-
tion in general, as is followed in most of thc major floras published in
India. However, in a number of cases, the circumscription of the families
has been restricted after Hutchinson (1959) and Airy Shaw (1973). The
genera under a family and the species under a genus have bcen arranged
in alphabetical order for the sake of convenience.

Dichotomous keys have been provided for the families, genera and
species. These keys are artificial and are largely based on cxomorphic
characters. The family keys with modifications wherever neccssary has
been largely adapted from Gamble (1936). Cultivated species have not
been included in the keys to genera and species. They have been arranged
alphabetically at the end of their respective families or genera.

The nomenclature of plants has been made so far as possible up-to-
date as per ICBN (1978).
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For cach specics latest botanical name and basionym, if any, have
been given, with full citations. Synonyms wherever found necessary to
connect the namc with Cooke’s Flora of Presidency of Bombay and
Hooker’s Flora of British India have also been given. All local Marathi
names are given in inverted commas after citation.

The species have been described showing primarily characters not
reflected in the keys. It is followed by relevant data on flowering and
fruiting and the references to illustrations wherever available.

Under the distribution the details such as frequency, associated

iac fmainrity Af tha ae) and tho avant liacals PN Y RN | PN

Spe\,n,o \llthUl.ll] O1 InC C€3as€s) andg tnc ¢xact lUUallt] of the collections
have been alphabetically given. In casc of plants which are rare to the
district, the collector’s name is given followed by the field number and
tﬂC lnuicaii(‘)n Ol Iﬂb nLderlum »\ncrc (ncac SpCCiCS arc dvallame ” ll lS
other than BSI. The rare plants collected by the senior author has been
cited by field numbers only Under the notes mostly nomenclatural point

and uses if any, are given.

Throughout the present work dccimal and metric syst¢ms have been
used whilc showing the measurements.

Selective bibliography is appended at the end. Indices to the names
of the taxa dcalt within the present work inclusive of both botanical and
local names have been provided.

Appropriate maps and tables representing various data in connec-
tion with the present work are given. 52 line drawings have been included.
Some colour and black & white photographs depicting the vegetation
and interesting species are also presented.

TOPOGRAPHY AND GFNERAI FFATURES

Geology and soil

The entire district i1s covered with basic volcanic lava which is
commonly referred to as Deccan traps (Anonymous, 1976). In between
the flows, at places, thin beds of volcanic tuffs are found. The flows
are intruded by dykes. Along the courses of tiie major rivers alluvium is

found (Map-2).

Deccan traps: The Deccan traps are upper cretaceous-lower
eocene in age and are the products of fissure type of volcanic eruptions.
The basaltic flows are of two types, viz., pahoechoe and aa. The
pahochoe flows weather easily and give rise to mature type of topography
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with smooth hill slopes and conical pcaks. Broad valleys arc common.
The aa flows weathers resulting in large boulders which accumulate at
the base of hills. Cliffs, terraces and benches are common. Valleys with
broad bottoms are found, even at high levels along the hill ranges.

74 o
S

N
and one aa flow,

F=] ovkes

PAHOEHOE & @A FLOWS
e" o] PAHOEHOE FLOWS

_ Approximate boundary
s between types of flows

DIP OF FLOW LAYERS
CONTOUR ALLUVIUM

Map 2 : Geology of Nasik District
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flows. Good exposures of luﬂ's are seen near mlle stone 177 on the
Bombay-Agra highway road near Thengode and Khalap etc.

Dykes : The basalts are intruded by a number of dykes. In the
Satana area, the dykes trending N 10° E - S 10° W form depressions, while
the east-west dykes give rise to ridges.

Alluvium ; Along the banks of Godavari, Girna and other rivers a
few metre thick alluvium is deposite. at places. This comprises of pebble
beds, sand and silt derived mostly from the traps.

Soil : The pahoehoe flows, which are generally altered, weather
easily and give rise to pink or red soils with much chert or zeolite
fragments. The fragmental tops of aa flows also give rise to similar type
of soils. The middle dense portions of aa flows generally yield dark

soils,
Economic rocks and minerals

Copper : Minor disseminations of native copper in the form of thin
scales and as ribbons are noticed in the vesicular cavities of a pahoehoe
flow in the section of well near Shirondi.

Semi-precious stones . Well developed and transparent crystals of
quartz are seen in geodes and vugs in the 110 m thick flow unit in the
southern spur of hillock 2217

Construction material : The basal parts of aa flows yield tough, dark
rock which is extensively used as road metal and as concrete aggregate.
Dyke rocks are extensively quarried for use as road metal as near
Dahivad and Machi. The pahoehoe flows being softer have becn selected
for carving cave temples near Manmad. The same has been used for
temple structures as at Trimbak.

Kankar : Along the banks of the rivers and streams kankar is found
m alluvium and soil. It is used for making limestone.

Ground water : Many wells located close to dykes yield large quanti-
ties of water, as the dykes arrest ground water movements. The low lying
areas close to Godavari, Girna and other small rivers are faVOurable

“nn- e

arsne fre ainlla walle iace in

(.}
areas ior sinking weéus, a> ik g

these places.

¢
BN

There is a small hot spring (70° C) ca 3 km, ENE of Pimpalsonda
(Umbarthan range).
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Climate

The climate of Nasik district is characterised by dryness except in

the south-west monsoon scason. The ycar 1s divided into four main
se i ; - er season

(March-May), monsoon season (June-September) and postmonsoon season
(October-November).

June, regular rainy season starts by end of June and lasts txll the middle
of October. Occasional showers in November-December are reccived due
to north-eastern monsoon. Table [ gives the rainfall at sclected centres in
Nasik district (see also graph 1).

Rainfall : Though the south-west monsoon breaks by middle of

The average annual rainfall in the district is ca 1,034.5 mm. In the
narrow strips of the district in close proximity of Western Ghats, the
rainfall is heavier than in the rest of the district. On an average, the
rainfall in this narrow strip increases from 2,351.6 mm at Peint in the
north to 3,341.6 mm at Igatpuri in the south. Heaviest rainfall recorded
at Peint was 3,626 mm (1961). Lowest rainfall recorded was 1,513.40
mm (1960). The maximum precipitation recorded at Surgana is 2500 mm
(1958-59), the lowest is 1,335.70 (1960-61). In the platcau region to the
east of Western Ghats, the rainfall decreases from west to east, with some
local variations due to topography. Thec rainfall in this region varies
from 477.3 mm at Satana to 753 mm at Dindori. About 88% of the
ann ual rainfall in the district is received during the south-west monsoon
season (June-September). July is the rainiest month Durmg May and

postmonsoon monthg nf nnfnhpr Navemher coome v
PYVrIIIVAT U sasvaLsaiS Vwil AVYVU Y VINIUVI OVIIIIV A

the form of thunder showers.

On an average there are 51 rainy days (i.e. days with rainfall of 2.5
mm or mnre) mn ayear ln the district. Ac in cace of rainfall tha numhar

&siasa P Y L AT BV WIURIAWEr A2 132 VROV VI T QINIIAILL tiiv SIAAREVVE

of rainy days are high on the narrow strip of the district in close
proximity to the Western Ghats and varies from 89 days at Peint in the
north to 102 days at Igatpuri in south. Over the platcau the number of
rainy days diminishes from west to east and varies from 32 at Satana to
54 ai Dindori.

The heaviest rainfall in a day recorded at any station in the district
was 473.7 mm at Peint on 2nd July, 1941. Peint is the only place where
the rccord of rainfall is maintained. Average annual rainfall at Surgana
and Trimbak is 2,063 and 2,243 mm respectively.
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Table I : Rainfall (mm) at selected Centres
in Nasik District (1979-1983)

[source : Meteorological Department, Pune]

ame of the si

month

January 8.0 6.3 1.3 4.2 0.0
February 0.0 0.0 0.0 0.0 0.0
March 8.6 0.0 1.8 0.0 0.0
April 0.0 0.0 0.0 0.0 0.0
May 0.0 0.0 4.2 7.9 98
June 104.3 442.9 89.8 82.4 70.2
July 155.1 1004.5 102.3 78.1 89.0
August 161.9 1127.9 115.8 108.1 130.4
September 208.4 243.5 183.2 170.8 201.8
October 349 49.6 23.6 43.8 37.0
November 28.4 58.3 233 14.7 20.4
December 3.1 154 1.0 7.6 4.4
Average 712.7 2948.4 546.3 517.6 563.0

Table 1 : Contd.

Name of Surgana Somthane Kolegaon-  Satana Kalwan
the month Mal

January 2.8 3.8 9.6 8.0 6.4
February 1.2 0.0 0.0 0.0 5.4
March 0.0 0.0 0.0 0.0 34
April 0.0 0.0 0.0 0.0 0.0
May 8.4 1.2 0.4 0.0 4.6
June 278.6 49.2 70.5 132.2 146.9
July 1002.8 106.4 59.2 124.3 184.9
August 981.7 172.7 65.0 210.1 209.3
September 351.0 137.2 i13.6 187.9 267.3
October 136.0 37.2 10.8 59.4 44.6
November  60.6 9.7 21.6 29.9 47.4
December 4.0 1.7 1.2 0.8 44

Average 2827.1 519.1 351.9 752.6 924.6
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Table | - Contd.

Name of the Chandwad Dindori Peint
month

January 2.2 0.6 0.0
February 0.0 0.0 0.0
March 2.0 0.3 0.0
April 0.0 3.3 0.0
May 0.0 7.7 3.5
June 134.3 119.6 239.2
July 143.3 320.9 736 6
August 198.3 299.2 6126
September 210.0 205.4 234.6
October 58.0 201.4 51.4
November 22.0 16.9 14.9
December 10.7 17.5 8.0
Average 780.8 1292.9 1900.8

Temperature . The eastern part of the district experiences extremes
of climate with temperature going down to 5°C in winter and rising upto
43°C in summer. Thc western part of the district, which is hilly, enjoys
a more cquitable climatc.

After February, tempcerature progressively increases till May which
1s the hottest month with the mean daily maximum temperature being
40.6°C at Malegaon and 37.4°C at Nasik. In the height of summer, on
some days the heat is so intense that the temperature may go above 46°C
in the castern parts of the district at comparatively lower elevations. The
oppresivencss is relicved on some days by afternoon thunder-showers,
Night temperature in June is slightly higher than in May. With the onset
of south-west monsoon in the middle of June, day temperatures decrease
appreciably and the weather during the monsoon season is pleasant.
From beginning of October, the day temperatures increase by 2 or 3°C on
the average in October as the south-west monsoon withdraws but there js
a progressive decreasc in night temperatures after September. Tempera-
ture rapidly decreases from November onwards. December is the coldest
month with the mean daily minimum tempcrature at 11.3°C at Malegaon
and 10.2°C at Nasik. The mean daily maximum temperature in this
month is 29.5°C at Malegaon and 28.3°C at Nasik. In association with
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western disturbances which move across north India, in the winter season,
cold waves affect the district and minimum temperature at times drops to
freezing point and frosts causing damage to crops. Table 1l shows the
maximum and minimum monthly temperatures of selected centres in
Nasik district (see also graph 2).

The highest temperaturc recorded was 46.7°C on 23rd May, 1916 at
Malegaon while it was 42.4°C at Nasik on 12th May, 1960. The lowest
temperature at Malegaon was 0.1 C on Ist February, 1929 and 0.6°C at

Nasik on 7th January, 1945 respectively.

Humidity : The air is humid during the monsoon scason. In the
postmonsoon, winter and summer seasons, the air is dry. The summer
season is the driest part of the year with relative humidities between 207
& 25%, only in the afternoons.

Cloudiness : During the monsoon scason, the sky is heavily
clouded to overcast whereas the sky is mostly clear or lightly clouded
during rest of the year.

TEMPERATURES OF SELECTED CENTRES IN NASIK DISTRICT
St (1973)
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Winds : Winds are generally light to moderate except in the latter

part of the summer and monsoon season when they are stronger. In the

monsoon season, winds are south-westerly or westerly, in the postmonsoon
season, winds are light or variable in direction in the mornings and north-
easterly or easterly in the afternoons. Winds blow from in between south-

Table 11 : Maximum & Minimum Monthly Temperatures of selected
Centres in Nasik District (1973) in °C.

[source : Metcorological Department, Punc]

Name of month Nasik Ozar Malegaon

Max. Min. Max. Min. Max. Min.
January 31.0 8.6 29.8 9.5 3.2 10.8
February 333 123 32.1 13.0 33.0  14.1
Mar:h 35.08 144 36.0 15.9 37.2 17.1
April 39.8  20.7 39.9 20.7 41.7  22.2
May 38.0 223 38.7 223 42.1 n.a.
June 324 234 33.3 226 36.1 254
July 26.4 22.2 27.6 21.5 29.8 22.7
August 26.3 21.5 26.8 21.1 29.1 22.6
September 25.8 20.6 27.2 20.0 29.0 21.1
October 30.7 19.4 30.7 18.0 31.2 19.0
November 309 12.1 304 11.1 30.7 13.0
December 204 121 29.1 11.7 29.7 13.3
Average 31.7 17.5 13.8 16.8 334 18.3

n.a. : Not available

west and north-west in the mornings and north and east in the afternoons
during the winter season whereas the winds are from south-west and
north-west in the summer season.
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Special weather phenomena : During the latter half of summer and
in the postmonsoon season due to storms and depressions in Arabian  sea,
the district and its neighbourhood are affected resulting in widespread
rains. In the latter half of the summer season and in the postmonsoon

season thunderstorms occur.

Tablc 111 : Relative humidity

Month Nasik Malegaon
08.30 hrs. 17.30 hrs. 08.30 hrs. 17.30 hrs.

January 73% n.a. 53% 25%
February 667, . 459, 25%
March 51% " 397, 209,
April 53% . 37% 19%
May 63% . 477, 25%,
June 77% . 68, 50%
July 85% " 757 67%
August 85% " 77% 64,
September 859, " 767, 647
October 757 " 637, 38%
November 667, " 58% 33%
December 697 " 57% 237,
Average VA n.a. 587, 39%

n.a. : Not available

FOREST BIOTA

The district is reported to have had abundant wild life and birds a
score of years ago (Anonymous, 1975). Their disappearance from the arca
could be attributed mainly to the opening up of these forests, felling of
forests for cultivation and shikar activites of the adivasis. Of the wild ani-
mals, Panthera tigris (Tiger ; Wagh) that was common in Baglan, Male-
gaon and in the west of the district, Acinonyx jubatus (Hunting Leopard ;
Chitta), Axis axis (Spotted Decr ; Chittal), Boselaphus tragocamelus (Blue
Bull ; Nilgai), Melursus ursinus (Indian Black Bear ; Aswal) and various
other animals which were in considerable number prior to 1880 have now
disappearcd. The present position of game is precarious. The very
existernce of animals in the district forests is in danger unless serious
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remedial measures are taken to rectify the situation. The following are
some animals which are now present in the district :

Coanie nuuroue { Tacl
LAanis aureus \vacCk

nlha)
J

al .
ai , noina

1‘
G-A
e
S
)
C>

chaus (Jungle Cat; Ram manjar), Funambu us sp. (Squxrrel Khar) Hyaena
hyaena (Hyaena ; Taras), Hystrix indica (Porcupine ; Salu), Lepus nigri-
collis (Common Hare ; Sasa), Muntiacus muntjak (Barking Deer ; Bhekar),
Panthera pardus (Panther; Bibalya). Paradoxurus hermaphroditus (Toddy
Cat; Ud manjar), Sus scrofa (Wild Boar; Dukkar), Tetracerus quadricornis
(4 Horned Antelopes ; Chowsingha), Vulpes bengalensis (Grey Fox ;
Khokkad) etc.

) Of the game birds, the species such as Anas poecilorhyncha (Spot
Bill Ducks), Coturnix coturnix (Grey Quails), Gallus sonneratii (Grey

Jungle Fowl), Nettapus coromandelianus (Cotton Teal), Pterocles exustus
(Sandgrouses), Treron phoenicoptera (Green Pigeon) etc. are common.

GENERAL VEGETATION TYPES

According to Champion and Seth (1968) the forests in the district
can be broadly classified into three main types as follows (Map 3) :

L. Moist Tropical Forests :

~—> Mangifera Syzygium Glochidion

1. West coast Carissa subtype
semi-evergreen —— -
forests -—— Terminalia Mangifera Heterophragma

Ixora subtype

2. South Indian moist deciduous forests

> Tectona T, erminalia Wrightia
‘ Meyna subtypc

(a) Moist teak forests
—— Tectona Anogeissus Butea Carissa
subtype
— = Terminalia Anogeissus Emblica
(b) Southern moist l Woodfordia subtype
mixed decidu- —|
ous forests ——> Garuga Lannea Heterophragma

Carvia subtype

(c) Southern secondary moist mixed deciduous forests
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Map 3 Forest Types in Nasik District

iI. Dry Tropical Forests :

1. Southern tropical dry deciduous forests
(a) Dry teak forests

(h) Southern drv mived deciduous forests
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(c) Hardwickia forests

2. Southern tropical thorn forests
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III. Western subtropical Hill Forests :

Mangifera Syzygium subtype
Mangifera Memecylon subtype

I. Moist Tropical Forests

They are subdivided as follows :

1. West coast semi-evergreen forests: The compact block of
forests from Kalmusta in the south and Varasvhihir in the north, which
is commonly known as the ‘ghat fuel forests’ belongs to this type. The tree
growth on the plateau and upper slopes is inferior in quality and density
consists mainly of Mangifera and Syzygium. In the lower valleys the
tree growth is more akin to the moist deciduous type of forests with a
few evergreen species. It could be a post climax of the moist deciduous
type of forests. Two subtypes are recognised as follows:

Mangifera Syzygium Glochidion Carissa subtype :

The top storey includes spccies like Albizia lebbeck, A. procera,
Bombax ceiba, Erythrina stricta, Ficus racemosa, Mangifera indica,
Schleichera oleosa, Syzygium cumini, Terminalia chebula and T. crenulata.
The second storey consists of Acacia ferruginea, Bauhinia racemosa,
Bridelia retusa, B. squamosa, Butea m.nosperma, Careya arborea, Cassia
fistula, Cassine glauca, Cordia dichotoma, Dalbergia lanceolaria, Dillenia
bentagyna, Emblica officinalis, Ficus benghalensis, Garuga pinnata,
Glochidion hohenackeri, Grewia tiliaefolia, Haldina cordifolia, Hetero-
phragma quadriloculare, Hymenodictyon orixense, Lagerstroemia parviflora,
Lannea coromandelica, Macaranga peliata, Mallotus philippensis, Miliusa

tomentosa, Mitragyna parvifolia, Piliostigma foveolatum, Spondias pinnata
etc.

Bamboos are absent in this type of forests. The shrubs include
Carissa congesta, Carvia callosa, Casearia graveolens, Catunaregam spinosa,
{felicteres isora, Ixora brachiata, Meyna laxiflora, Vitex negundo,
Woodfordia fruticosa, Ziziphus glaberrima etc.

Terminalia Mangifera Heterophragma Ixora subtype :

Those forests which are situated in the valleys and sheltered pockets
belong to this subtype. This is akin to moist deciduous forests with a
few evergeen species.

The top storey includes trees like Albizia lebbeck, A. procera,
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Haldma cord:folta, Lagerstroemm parvzﬁora, Manglfcra mdzca, Mztrag)'na
parvifolia Schieichera oleosa, Terminalia bellirica, T. chebula, T. crenulata
etc. The second storey consists of Acacia ferruginea, Bauhinia racemosa,
Bridelia retusa, B. squamosa, Butea monosperma, Careya arborea, Cassia
fistula, Cassine glauca, Cordia dichotoma, Dillenia pentagyna, Emblica
officinalis, Ficus racemosa, Glochidion hohenackeri, Grewia tiliaefolia,

Hotoronhraama nun/fr:/nm:l/noo Holoptelea integcrifolia Humonndietvon
“vlb'v‘l"'“é"‘" ‘1“““' sIV I “V’VP s e "'."6"."!"“’ “J"'L’lv“.v.}v'.

orixense, Lannea wromandehca, Macaranga peltata, Madhuca longifolia
var. latifolia, Mallotus philippensis, Miliusa tomentosa, Piliostigma
: . : . — Syzygi .
& Stri >
The shrubs include Carissa congesta, Casearia graveolens, Catunaregam
spinosa, Helicteres isora, Meyna laxiflora, Pavetta crassicaulis, Vitex

negundo, Woodfordia fruticosa, Ziziphus glaberrima etc.

2. South Indian moist deciduous forests : Dominants are mainly
deciduous but subdominants and lower storeys mostly ecvergreen. The
canopy is dense and even. These are further subdivided as follows :

(a) Moist teak forests : These are high forests, growing mostly over
20 m in height and are restricted mainly to hill terrain. Teak is the
dominant species throghout and it occupies major portion of the canopy.
The rest of the canopy is covered by its miscellaneous associates. The
entire top storey consists of deciduous species. Lower storey, however,
contains a few semi-cvergreen species hke Mangifera indica and Meyna
laxiflora. Bamboos arc characteristic of these arecas. Canes are cons-
picuous by their absence. Climbers are abundant. Soil cover consists of
Carissa congesta. Grasses are restricted to open areas. These are further
subdivided as follows :

Tectona Terminalia Wrightia Meyna subtype :

This type is found in reserved as well as protected forests of Peint,
Harsul, Surgana, Barhe and Umbarthan ranges. Teak forms ca. 20-30%;
of the top canopy in the reserved forests whereas it is more than 30%
in the protected forests. The best forests of this subtype are seen near
Sawarna and Amba in Peint range, Rakshasbhuwan and Palsan in Barhe
range, Karanjul in Surgana range, Ragatvihir and Hadkaichond in
Umbarthan range. It occurs in black, grey and brown soils. The top
storey includes trees such as Acacia chundra, A. ferruginea, Albizia
lebbeck, A. procera, Anogeissus latifolia, Bombax ceiba, Dalbergia
lanceolaria, D. latifolia, Garuga pinnata, Haldina cordifolia,
Lagerstroemia parviflora, Lannea coromandelica, Mitragyna parvifolia,
Ougeinia oojeinensis, Pterocarpus marsupium var. acuminatus, Schleichera
oleosa, Terminalia bellirica, T. crenulata etc. The second storey consists
of Bauhinia racemosa, Bridelia retusa, Butea monosperma, Careya arborea,
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Cassia fistula, Cordia dichotoma, Dendrocalamus strictus, Dillenia penta-
gyna, Diospyros melanoxylon, Emblica officinalis, Ficus racemosa, Grewia
tiliaefolia, Heterophragma quadriloculare, Holarrhena antidysenterica,

Modheinn lanmoifalin var Inesifalisn AMallatiie nhi
AVEUUIIIL G 'U"suu““ Yl ““Uullu’ AVIUIIU D pris

Oroxylum indicum, Sterculia urens, Syzygium cumini, Trewia polycarpa.
Wrightia tinctoria etc. The shrubs include Carissa congesta, Carvia callosa,
Casearia graveolens, Catunaregam spinosa, Flacourtia india, Helicteres
isora, Lantana camara var. aculeata, Meyna laxiflora, Woodfordia fruti-
cosa, Ziziphus glaberrima etc.

livicen tomeoentoca
SISV BVITTIV TNV UM

Tectona Anogeissus Butea Carissa subtype :

This subtype is found scattered all over Harsul, Peint, Barhe, Surg-
ana and Umbarthan ranges and occupies portions of the hills having grey
and brown soils. The forest is inferior as compared to Tectona Termina-
lia Wrightia Meyna subtype. Top canopy consists of 20-25% teak. The
top storey include Acacia chundra, Albizia lebbeck, Anogeissus latifolia,
Bombax ceibu, Dalbergia lanceolaria, D. latifolia, Erythrina stricta, Garuga
Pinnata, Haldina cordifolia, Lagerstroemia parviflora, Lannea coroman-
delicq, Mitragyna parvifolia, Ougcinia oojeinensis, Pterocarpus marsupium
var. acuminatus, Schleichera oleosa, Tectona grandis, Terminalia bellirica,
T chebula. T. crenulata etc. The second storey consists of Acacia
Polyacantha, Albizia procera, Bauhinia racemosa, Bridelia retusa, Butea
Mmonosperma, Careya arborea, Cassia fistula, Cordia dichotoma, Dendro-
calamus strictus, Dillenia pentagyna, Diospyros melanoxylon, Emblica
officinalis, Ficus racemosa, Grewia tiliaefolia, Heterophragma quadrilo-
culare, Holoptelca integrifolia, Kydia calycina, Madhuca longifolia var.
latifolia, Mangifera indica. Miliusa tomentosa, Pilivstigma foveolatum,
Spondias pinnata, Sterculia urens, Syzygium cumini, Wrightia tinctoria
¢tc. The shrubs include Carissa congesta, Carvia callosa, Casearia
8raveolens, Catunaregam spinosa, Flacourtia indica, Helicteres isora,
Lt{mana camara var. aculeata, Meyna laxiflora, Woodfordia fruticosa,
Ziziphus glaberrima, Z. mauritiana etc.

(b) Southern moist mixed decidwous Jorests : The evergreen species

:l{sually larger than in the case of teak bearing forests, except for the
crsbidarn a_ 1 . . . as - < . <
“noist subtype, teak is present occasionally and may be an indicator of

S€condary succession.

Terminalia Anogeissus - Emblica Woodfordia subtype :

It spreads over most of mixed deciduous forests. osccur
RAWRE MLVWIMW U LY IVIVOMWD, ULV Ul

i ring in both
Protected as well as reserved forests. It is generally found in black and
grey s_ouls. This type is seen on upper slopes of Shribhuwan, Songir,
Karanjul, Sawarna etc. They are restricted mainly to a belt, below hill
tops and badly draincd flat areas.
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The top storey consists 10-159% of teak, the other associates are
Acacia chundra, Albizia lebbeck, 4. procera, Anogeissus latifolia, Bombax
ceiba, Dalbergia lanceolaria, D. latifolia, Eryihrina stricta, Garuga pinnaia,
Gmelina arborea, Haldina cordifolia, Lagerstroemia parviflora, Lannea
coromandelica, Mitragyna parvifolia, Ougeinia oojeinensis, Pterocarpus
marsupium var. acuminatus, Schleichera oleosa, Terminalia bellirica,

Roambusca arundinacea RBauhbinia racemosa. Bridelia retusa. Buten mono.
[ H v ar oy & il GO TOHSE 3 Armvelis dreuisv
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sperma, Careva arborea, Cassia fistula, Cordia dichotoma, Dendrocalamus

strictus, Dillenia pentagyna, Diospyros melanoxylon, Emblica officinalis,

Ficus racemosa, Grewia tiliaefolia,  Heterophragma quadriloculare,
Holoptelea integrifolia, Hymenodictyon orixense, Kydia calycina, Madhuca
longifolia var. latifolia, Mallotus philippensis, Mangifera indica, Miliusa
tomentosa, Piliostigma foveolatum, Pongamia pinnata, Spondias pinnata,
Sterculia urens, Syzygium cumini, Wrightia tinctoria etc.

The shurbs include Carissa congesta, Carvia callosa, Casearia
graveolens, Catunaregam spinosa, Flacourtia indica, Helicteres isora,
Lantana camara var. aculeata, Meyna laxiflora, Woodfordia fruticosa,
Ziziphus glaberrima etc.

Garuga Lannea Heterophragma Carvia subtype :

It is present in small portions of the mixed deciduous forests with
poor quality soil. It is also found on steep slopes where Garuga and
Lannea are found in high proportion with thick undergrowth of Carvia.

The top story consists of Acacia chundra, Albizia lebbeck, A. procera,
Anogeissus latifolia, Bombax ceiba, Dalbergia latifolia, Erythrina stricta,
Garuga pinnata, Gmelina arborea, Lagerstroemia parvifiora, Lannea
coromandelica, Ougeinia oojeinensis, Pterocarpus marsupium var. acumin-
atus, Tectona grandis, Terminalia crenulata etc.

The second storey consists of Bauhinia racemnosa, Bridelia retusa,
Butea monosperma, Careya arborea, Cassia fistula, Diospyros melanoxylon,
Emblica officinalis, Grewia tiliaefolia, Heterophragma quadriloculare,
Madhuca longifolia var. latifolia, Mangifera indica, Sterculia urens,
Wrightia tinctoria etc.

The shrubs include Carissa congesta, Carvia callosa, Catunaregam
spinosa, Lantana camara var. aculeata, Meyna laxiflora, Woodfordia
Sfruticosa, Ziziphus glaberrima, Z. mauritiana ctc.

(c) Southern secondary moist mixed deciduous forests: It is also
known as semi-evergreen forests. This is restricted to some of the high
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plateaus as in case of Malegaon and Udmal (small patches). The general
composmon is the same as that of mmst deciduous mlxed type of forests

congesta and Mangifera indica. The floristic components are Bombax
ceiba, Careya arborea, Ervthrina stricta, Terminalia crenulata etc. The
shrubs include Helicteres isora ctc. This type is confined to hill tops
with shallow soil and rainfall over 1750 mm.

Climbers such as Abrus precatorius, Acacia pennata, A4. torta,
Ampelocissus latifolia, Aspidopterys cordata, Combretum ovalifolium, Cryp-
tolepis buchananii, Dioscorea bulbifera, D. pemaphylla Gloriosa superba
Jasminum malabaricum, Solena amplexicaulis etc. are common in moist
tropical forests of Nasik district. Parasitic species like Cuscuta reflexa,
Dendrophthoe falcata and Viscum articulatum are common. Epiphytic
——orchids like Aerides crispum, Eria dalzellii,  Rhynchostvlis  retusa are
frequent. Terrestrial orchids include Hubenaria sp., Pecteilis gigantea,
Nervilea plicata etc. Aquatic plants such as Ceratophyllum demersum,

Limnophila indica, Marsilea minuta are common in ponds.

Herbaccous plants during monsoon are luxuriant, the common species
include Commelina hasskarlii, Crotalaria filipes, C. nana, Desmodium
laxiflorum, Eriocaulon dianae, Laportea interrupta, Pouzolzia zeylanica,
Smithia bigemina, S. setulosa, Wedelia urticifolia elc.

The grasses comprise mostly Apluda mutica, Arthraxon lancifolius,
Arundinella pumila. Dichanthium annulatum, Digitaria ciliaris, Isachne
globosa, Ischaemum indicum, Oplismenus compositus, Spodiopogon rhizo-

Ferns like Adiantum philippense, Athyrium falcatum, Cheilanthus
Jarinosa, Lygodium flexuosum etc. are common in the moist tropical
forests.

II. Dry Tropical Forests

These are found in drier areas and can be subdivided as follows :

1. Southern tropical dry deciduous forests : These forests are situated
in moderate rainfall zone (500-750 mm). Trces are stunted. The last
vestiges of good forests are ncar Khambala in Nasik range, Vani and
Dindori. Due to excessive biotic interference it resulted in dry condition
and so xerophytic species such as Aloe vera, Asparagus racemosus, Opuntia
dillenii etc. are coming up predominantly. The following subtypes are

recognised :
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(a) Dry teak forests :

These are found on western side of Dindori, north eastern side of
Nasik and are confined to flat and undulating areas, where the depth of
soil is good. The forests are open, understocked and large grassy areas
are often met with due to biotic interference such as illicit felling,
excessive grazing, fires and encroachments. The floristic composition

is as tollows :

The top storey includes Acacia chundra, A. ferruginea, Albizia lebbeck,
Anogeissus latifolia, Boswellia serrata, Careya arborea, Garuga pinnata,
Gmelina arborea, Heterophragma quadriloculare, Lagerstroemia parviflora,
Lannea coromandelica, Madhuca longifolia var. latifolia, Mangifera indica,
Mitragyna parvifolia, Pterocarpus marsupium var. acuminatus, Syzygium
cumini, Tectona grandis, Terminalia bellirica, T. crenulara ctc. The second
storey consists of Acacia leucophloea, A. nilotica ssp. indica, Bauhinia
racemosa, Butea monosperma, Cassia fistula, Cassine glauca, Diospyros
melanoxylon, Dolichandrone faicata, Emblica officinalis, Holarrhena
antidysenterica, Mevna laxiflora, Pongamia pinnata. Wrightia tinctoria,
Ziziphus glaberrima, Z. mauritiana etc. Bamboos are absent. Shrubby
growth includes Carissa congesta, Cassia auriculata, Catunaregam spinosa,
Lantana camara var. aculeata, Securinega leucopyrus, Woodfordia fruticosa
etc.

(b) Southern dry mixed deciduous forests :

These are found in central parc of Nasik district. Forests are open
and understocked. The top storey includes Acacia chundra, A. ferruginea,
Erythrina stricta, Terminalia bellirica, T. crenulata ctc. The second storey
includes Bauhinia racemosa, Mangifera indica, Ziziphus glaberrima etc.
Bamboos are absent. Shrubs include Carissa congesta, Carvia callosa,
Lantana camara var. aculeata, Woodfordia fruticosa ectc.
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These forests occur in Malegaon and Nandgaon ranges of Nasik
district where the rainfall is low (300-350 mm). The forests are mostly
understocked and blank. The area is grazed and hacked and the existing

species have come up. The grasses are stunted due

The top storey includes Dalbergia lanceolaria, Garuga pinnata,
Hardwickia binata, Lagerstroemia parviflora, Lannea coromandclica,
Sterculia urcns etc. The second storey includes Acacia chundra, Aegle
marmelos, Albizia amara, A. lebbeck, Anogeissus latifolia, Bauhinia
racemosa, Boswellia serrata, Butea monosperma, Diospyros melanoxylon,
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Emblica officinalis, Grewia tiliaefolia, Wrightia tinctoria, Ziziphus glaber-
rima etc.

Bamboos are absent. Shrubs include Cassia auriculata, Grewia

damine, G. flavescens, G. tenax. Maytenus emarginata, Mimosa hamata,
Rhus mysorensis, Securinega leucopyrus etc,

2. Southern tropical thorn forests: These forests are found in
Chandwad, Yeolua, southern part of Malegaon, Nasik and Sinnar ranges
where the rainfall is less (350-500 mm). The forests are blank and
restricted to shallow soils. The grasses are stunted (except in fenced
kurans) due to poor shallow soxl which appears during rainy
season. The forests being scattered and surrounded by cultivation on all
sides are subjected to heavy grazing, lopping and illicit felling. These two
factors combined with poor site quality, frequent fire, sheet and gall
erosion procecding at an alarming pace have contributed to the lack of
regeneration of the main species and deterioration of forests. The top
canopy includes Acacia chuidra. Anogeissus latifolia, Terminalia crenulata
etc. Bamboos are absent. Shrubs include Acacia leucophloea, Carissa
congesta, Cassia auriculata, Dichrostachys cinerea, Euphorbia ligularia,
Grewia damine, Lantana camara var. aculeata, Maytenus emarginata,
Mimosa hamata, Mundulea sericea, Opuntia dillenii, Rhus mysorensis ctc.
The common climbers in dry tropical forests are Aspidopterys cordata,
Cajanus scarabaeoides, Cardiospermum halicacabum, Cocculus hirsutus,
C. pendulus, Cryptolepis buchananii, Dioscorea bulbifera, D. pentaphylla,
Mukia maderaspatana, Rivea hypocrateriformis, Wattakaka volubilis etc.

During the rainy season, members of Fabaceac, Asteraceae.
Cucurbitaceae, Vitaceae. Euphorbiaceae, Commclinaceac, Poaceae form
the common groups. Seasonal changes bring a luxuriant and dense
growth of grasses and herbs over the ground as wecll as over the slopes
with the following common spccies : Aeschynomene indica, Alysicarpus
vaginalis, Biophytum sensitivum var. candolleanum, Cassia pumila, Cleome
viscosa, Crotalaria mysorensis, C. orixensis, Glossocardia bosvallea,
Goniogyna hirta, Indigofera cordifolia, Justicia simplex, Launaea procum-
bens, Linum mysorense, Polvgala arvensis, P. persicaraefolia, Spermacoce
hispida, S. pusilla, Zornia gibbosa etc. The common grasses are Apluda
mutica, Arundinella pumila, Cymbopogon martinii, Cynodon dactylon,
Digitaria ciliaris, Dinebra retroflexa, Echinochloa colana, Eragrostis pilosa,
Ischaemum indicum, Melanacenchris jacquemontii, Setaria pumila etc. Ferns
include Actiniopteris radiata, Adiantum pmuﬁi)énse and Cheilanthus
farinosa.
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II1. Western subtropical Hill Forests

These are located in western part of Nasik (Anjaneri, Trimbak) and
Igatpuri ranges where rainfall is heavy. It includes evergreen/semi-ever-
green species and occurs in narrow strips on gentle slopes where soils are
good.

Mangifera Syzygium subtype :

This subtype is found in plateau portions. There is predominance
of Mangifera indica and Syzygium cumini. Top and second storeys
include Bridelia squamosa, Butea monosperma, Erythrina stricta, Garuga
pinnata, Heterophragma quadriloculare, Ixora brac‘hlata, Lannea coroman-
delica, Mangifera indica, Schleichera oleosa, Syzygium cumini, Terminalia
chebula, T. crenulaja, Bambusa arundinacea and Dendrocalamus strictus
also occurs here. The shrubs include Carissa congesta, Carvia callosa,

Glochidion hohenackeri and Pavetta crassicaulis.
Mangifera Memecylon subtype :

This is found in Ambewadi and Kurangwadi (Igatpuri range).
Percentage of evergreen species particularly of Mangifera and Memecyion
is high. They are found in narrow strips. Top and second storeys include
Aglaia lawii, Bridelia squamosa, Butea monosperma, Callicarpa tomentosa,
Canthium dicoccum var. umbellatum, Erythrina stricta, Gar.ga pinnata,
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Macaranga peltata, Mangifera indica, Memecylon  umbellatum,
Schleichera oleosa, Syzygium cumini, Terminalia crenulata etc. Shrubs
like Actinodaphne angustifolia, Boehmeria scabrella, Carissa congesta,
Carvia callosa, Glochidion hohenackeri and Thelepaepale ixiocephala.

Climbers in western subtropical hill forests include Acacia torta,
Elaeagnus conferta, Jasminum malabaricum, Piper trichostachyon etc.
Epiphytic ferns like Lepisorus thunbergianus and  Microsorium
membranaceum are frequent on Mangifera indica, Memccylon umbellatum
etc. Orchids like Aerides crispum, Dendrobium aqueum, D. herbaceum
are common on Mangifera indica. Root parasites includes Striga
gesneroides. The herbaceous layer is represented by the following species :
Achyranthes  aspera, Leucas deodikarii, Oplismenus burmannii, O.
compositus, Pluchea senecioides and ferns like Athyrium hohenackerianum,
Tectaria macrodonta etc.
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WEED FFLLORA

A weed in general is a “‘plant out of place” (Tadulingam &
Venkatanarayana, 1955). They are plants which are not wanted where
they are growing. Most of the weeds did not exist before agriculture and
they probably evolved along with the crops (Sen, 1981). Unlike other
Plants, weeds are capable of growing everywhere (Kaul, 1986). Weeds
are the blggest competltors for the cconomic crops lawn grasses and open
ylau:b left for beautification \oul, op. cit. } T uc_y cause tremendous loss
to production.

Although, weeds are usually undesirable plants they are useful in
many cases as fodder, food or medicine for man and also ornamentals.
The weeds of Nasik district can be divided into two main types viz.,
weeds of crop fields and roadside and wasteland weeds.

Weeds of crop fields :

These weeds are detrimental to the successful growth of crops. The
following are found growing in and around cultivated fields of Eleusine
coracana, Guizotia abyssinica and Oryza sativa ; weeds which emerge from
the barren fields after harvest of crops have also been included.

Adelocaryum coclestinum, Aerva lanata, Aeschynomene indica,
Ageratum conyzoides, Alternanthera sessilis, Alysicarpus procumbens,
Amischophacelus cucullata, Ammannia baccifera, A. multiflora, Anagallis
arvensis, Apluda mutica, Argemone mexicana, Arundinella metzii,
Blainvillea acmella, Blumea criantha, Brachiaria ramosa, Caesulia axillaris,
Canscora diffusa, Cassia absus, C. pumila, Catharanthus pusillus, Celosia
argentea, Centaurium centaurioides, Chenopodium album. C. murale, Coix
lacrymajobi, Commelina benghalensis, C. diffusa, C. hasskarlii, Crotalaria
Alipes, C. linifolia, C. medicaginea, C. orixensis, Cyanotis cristata,
Cyathocline Ilutea, C. purpurea, Cynodon dactylon, Cyperus alulatus, C.
compressus, C. difformis. C. iria, C. rotundus, Dactyloctenium aegyptium,
Desmodium triflorum, Desmostachya bipinnata, Dichanthium annulatum,
D. pertusum, Digera muricata, Digitaria ciliaris, Dinebra retroflexa,
Echinochloa colonu, Eclipta prostrata, Eleusine indica, Emilia sonchifolia,
Eragrostis unioloides, Eriocaulon dianae, Eulalia trispicata, Euphorbia
geniculata, E. hirta, E. parviflora, E. thvmifolia, Exacum pumilum,
Fimbristylis bisumbellata, F. miliacea, Geissasapis cristata, Goniocaulon
indicum, Hackelochloa granularis, Heliotropium indicum, H. ovalifolium,
Hpdrolea zeylanica, Hygrophila auriculata. H. serpyllum, Indigofera astra-
galina, I. cordifolia, I. glandulosa, I. linifoiia, I. prosirata, Indocourtoisia
cyperiodes, Ipomoea hederifolia, 1. nil, Isachne globosa, Ischaemum indicum,
Iseilema anthephoroides, Jansenella griffithiana, Justicia procumbens,
Kohautia aspera, Kyllinga 1enuifolia, Lagascea mollis, Launaea procumbens,
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Leucas. aspera, L. lavandulacfolia, L. urticifolia, Limnophila indica,
Lindernia ciliata, L. crustacea, L. parviflora, Linum mysorense, Lobelia
alsinoides, Mollugo pentaphylla, = Nanothamnus sericeus, Ocimum
americanum, Panicum psilopodium, Paspalidium flavidum, Phyla nodifiora,
Physalis minima, Polygala arvensis, Portulaca oleracea, Pycreus pumilus,
Rorippa indica, Rotala densiflora, R. ocultiflora, Salvia plebeia, Sesamum
orientale, Setaria pumila, Smithia salsuginea, S. sensitiva, Sopubia
delphinifolia, Sorghum halepense, Spermacoce pusilla, Sphaeranthus indicus,
Striga angustifolia, S densiflora, Torenia indica, Trachyspermum
strictocarpum, Tragus roxburghii, Tribulus terrestris, Trichodesma
sedgwickianum, Tridax procumbens, Urochloa panicoides, Vetiveria
zizanioides, Vicoa indica and Zornia gibbosa.

Roadside and wasteland weeds :

Weeds grow in profusion in waste places—where no useful plant
grows and disperse themselves. Roadside weeds are hardy, prostrate,
perennials that are capable of withstanding any amount of trampling.
The following are some such wceds :

Acanthospermum hispidum, Achyranthes aspera, Ageratum conyzoides,
Alloteropsis  cimicina, Alternanthera sessilis, Alysicarpus vaginalis,
Amaranthus sp., Argemone mexicana, Bidens biternata, Biophytum sensitivum
var. candolleanum, Blumea eriantha, Boerhavia diffusa, Calotropis gigantea,
C. procera, Cassia tora, Celosia argentea, Cleome speciosa, C. viscosa,
Conyza bonariensis, Datura innoxia, Dichanthium huegelii, Echinochloa
colona, Euphorbia hirta, Evolvulus alsinoides, Exacum bicolor, Flaveria
trinervia, Gomphrena celosioides, Hygrophila auriculata, Ischaemum
semisagittatum, Justicia neesii, Leonotis nepetaefolia, Malvastrum coroman-
delianum, Martynia annua, Nicandra physalodes, Oplismenus burmannii,
Oxalis corniculata, Parthenium hysterophorus, Peristrophe paniculata,
Phyllanthus fraternus, Plectranthus mollis, Pscudanthistiria heteroclita,
Psoralea corylifolia, Rungia elegans, Scoparia dulcis, Sesamum orientale,
Solanum surattense, Sonchus oleraceus, Sphaeranthus indicus, Syndrella
nodiflora, Tephrosia villosa, Themeda quadrivalvis, Tridax procumbens,
Triumfetta rhomboidea, T. rowundifolia, Urena lobata ssp. sinuata,
Verbascum chinense, Vernonia cinerea and Xanthium strumarium.

AQUATIC VLEGETATION

The common habitats of the aquatic and marshy species thx

¢ a number of tanks (Chankapur), rivers (Kadva, Girna, Mosam

ponds, puddles and dam sites (Gangapur, Nandur-—Madh n

Karthikeyan et al. (1982) have reported 26 species of aquau; angiosperms
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from Nasik district. We have collected ca 55 species. The hydrophytes of
Nasik district can be classified into the following four life forms on the
basis of their contacts with soil, water and air (Maheshwari, 1960).

Attached submerged hydrophytes ;. These are, entirely or for the most
part in contact with soil and water. They are found in tanks and ponds
and include such herbs like Hydrilla verticillata, Limnophila indica,
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Suspended hydrophytes : These are rootless, submerged hydrophytes
that are in contact with water only, like Ceratophyllum demersum.

Free floating hydrophytes : These are plants that are in contact
with water but not with soil. The following plants are found floating in
tanks lakes and ponds. Eichhornia crassipes, Ipomoca aquatica, Marsilea

minuta Paspalidium geminatum, Pistia strotiotes, Trapa natans var.

umpln()\(l WOH]I(I arrhiza etc.

Wetland hydrophytes : These arec rooted to the soil that is usually
saturated with water, atleast in the carly part of their life. They grow
in wet places around cultivated fields, margins and ecdges of tanks,
lakes and nallahs which include the following species : Aeschynomene
aspera, A. indica, Ageratum conyzoides, Alternanthera sessilis, Ammannia
baccifera, A. multiflora, A. senegalensis, Bacopa monnieri, Bergia
ammannioides, Bolboschoenus maritimus ssp. affinis, Brachiaria reptans,
Caesulia axillaris, Cardamine trichocarpa, Centaurium centaurioides,
Chrozophora prostrata, Coix gigantea, C. lacryma-jobi, Commelina diffusa,
C. hasskarlii, Cyathocline purpurea, Cyperus compressus, C. corymbosus,
C. iria, C. laevigatus, C. nutans ssp. eleusinoides, C. tenuispica, Echinochloa
colona, Eclipta prostrata, Eleocharis atropurpurea, Eragrostis japonica, E.
unioloides, Eriocaulon dianae, E. eleanorae, Eusteralis malabarica, Fimbristylis
dichotoma, F. sicberiana, F. tencra, Geissaspis cristata, Hydrolea zeylanica,
Hygrophila auriculata, Ischaemum rugosum, Justicia quinqueangularis var.
peploides, Lindernia par.iflora. Lobelia alsinoides, Ludwigia perennis,
Mariscus sumatrensis, Ianicum paludosum, Persicaria glabra, Phyla
nodiflora, Polygonum /ebium Pycreus flavidus, Rotala occultifiora, R.

serpvllifolia. Salvia plebei Schoenoplectus articulatus. Sesbania bispinosa
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Smithia conferta, S. purpurea, Veronica anagallis-aquatica etc.

The vegetation along wet banks of rivers, nallahs or water logged
areas or rocky crevices along water courses includes the following
species : Chrysopogon fulvus, Crinum defixum, Dicanthium huegelii,
Eragrostis gangetica, Glinus lotoides, Melanocenchris jacquemontii, Rorippa
indica, Rotula aquatica, Solanum surattense, Spodicpogon rhizophorus,
Tamarix ericoides etc.



