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Preface

Multi-purpose irrigation and hydro-electricity projects
have been hailed as milestones on the path of -development and
progress in the developing countries. However, in the recent
years it is questioned as to whether thess large reservoirs
are an unmixed blessings. The corrosive effects that such large
water bodies have on the ecology of the region are being
increasingly realised. The destruction of forest and wild life
and the displacement of the people in the catchment areas are
indeed very heavy costs that are being paid for increasing the
supply of irrigation water and electricity. It is now realized
that realistic assessment of these costs must be made. With
this aim in view a study to examine the ecological and economic
impact of deforestation in the Ambi river valley (Pune district)
consequent to the- construction of a major dam near Panshet vil—.
lage, 40 km.s, west of Pune city was taken up. The study area
extended over the entire catchment of the Panshét reservoir and
included.24 villages. The results of the investigations into
the socio-economic conditions of the dam-affected families and
the status of vegetation and other life-forms in the catchment

_are presented in the following pages,

The various facets of the_problem‘under consideration
are discussed in Chapter I. In Chapter II some background
information relating to the physical setting - topegraphy,

rainfall, soils etc., is presented. The IIIrd Chapter discusses



the changes in the vegetation in the Western Ghat region and
the present~day vegetation of the catchment area which is

divided into four iones considering the geo-physical conditions.

The economic activities of the people, levels of
production in various activities viz., cultivation forest
exploitation, livestock rearing, living conditions, health
status of the inhabitants and the pfoblems they face are
detailed in Chapter IV. Case studies of villages Kuravati from
Zone I, Shirkoli from Zone II and Mangaon from Zone III were
carried out to get a deeper insight into the characteristics
and status of plant life in each zone. Suggestions for
redevelopmeﬁt are made taking into consideration the present
situation. These are presented in Chaptexr V. In Chapter VI
the alternatives for the redevelopment of the entire region
are formulated keeping in view the economic and ecological
considerations. Recommeé¢ndations flowing from the study are

presented in the last Chapter.

This research.project was funded by the Department of
Environmenﬁ, Government of India and we gratefully acknowledge
the receipt of the research grant. We would like to place
on record our gratitude to all the households approached for
interview who wholé-heaf%edly cooperated and supplied us the
necessary information. We are thankful to the officials of
the irrigation department, forest department, rehabilitation

office, Velhe Panchayat Samiti, Poona District Milk Producers'

iv



Cooperative, the talathis of various villages for providing
us the official statistics from their records, and the staff
of the soil testing laboratory in Agricultural College,

for their kind help in the analysis of soil samples.

Discussions, and field trips together with Shri Prékash
Gole, Smt. Swati Gole, Dr. V.D.Vartak, Or. Madhav Gadgil anc.
Dr. Gunale at different stages of the work were of great help.
We are grateful to them for their valuable suggestions and
comments. Thanks are due to Shri A.V.Gogte who shared the
main responsibility of the investigational work and Smt.Rajani

Gangal who neatly typed the Report.

1 August 1986 Sulabha Brahme

Shankar Brahme Samaj
Vidnyana Granthalaya
Pune=411004
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CHAPTER I

Ihe Problem

Irrigation is considered a panacea in the Indian
subcontinent where the rains are restricted to the monscon
season and irrigation systems have been developed since ancient
£imesé These were mainly in the nature of diversion channéls,
sﬁrfacefdrainage tanks and wells, Aloﬁgside the small éontrol
works on the minor rivers there were some major works of great
engineering excellence iike the Grand Anicut, built on the
Cauvery river during the 2nd century A.D. Except for the few
major ‘anicut systéms and big irrigation tanks and some long
inundation canals, the extensive traditional irrigatién
arrangement consisted of crude structures of.stone and eafth,
bamb&o and brick., However the crude tanks often formed such
interconnected chains that evéry bit of the run-off water._
flowing tﬁrough the vast landécapes‘was appropriated for
irrigation, (Sengupta, 1985) The great méjority of the

irrigation works were locally managed.

After the imposition of the colonial rule, the
recurrence of severe famines forced the Government to provide,
what was originally considered as, selective protective
irrigation. The civil engineers were put in charge of the
development of these irrigation works. There was an over
emphasis on the enginéering aspe¢ts at the cost of environmental
considerations, efficient crop pfactices and local management.

The stress on *he engineering aspects and bureaucratic management



of the irrigation works has persisted even in the post-
indepeﬁdence period., Moreover, the incieased interest in the
hydel power led to the acceptance of multipurpose river valley
projects often with adverse effects on irrigation and agri-
culture. The country invested since 1950 till 1980 about

R, 7,510 crores in the major and medium ir;igation projects
creating an irrigation potential of about 16.9 million hectares,
giving rise in its wake to several complex problems. It is
estimated that nearly seven million hectares of lénd have gone
out of production because of salinity and additional six
million hectares are affected by water logging. (Agarwal,

et al ed. 1982) In addition aquatic weeds are posing a serious
threat to most of the canal irrigation projects. The problems
of destruction of forests, reSulting'in severe soil erosion and
rapid siltation of reservoir, and increased incidence of floods
are assuming serious proportions. Last but the most important
aspect is the loss of vast agricultural lands due to inundation
and the displacement of thousands of peasants from their native
lands ruining their life as rehabilitation measures have been
extremely perfunctory and inadequate. Consequently an urgent
need to examine the impact - both ecological and economic = of
the major irrigation projects has arisen. The present project
was taken up with the aim of conducting an in-depth study of

one of the major irrigation projects located in the Western

Ghats »



It may be noted that in the post-1950 period, the choice
of location of big dams in the Western Ghat region often fell on
such places where the streams flow through a narrow neck in the
spurs of a mountain chain just before they emerge into the broad
plains so as to minimize the length of the dam. Such places
- offer another benefit - generation of electricity is easy. In
the Pune district the dams like Bhatghar, Khadakwasala built a
century back were located at places after the rivers crossed the
narrow mountain neck. However, the new dams in the district
viz., Panshet, Warasg;on, Pawana are constfucted at points where
the stream flows through a narrow neck in the mountain. fhe
catchment of these dams is an area of very high rainfall {over
5000 mm.) where chemical weathering gives rise to a large amount
of clayey material which bécomes a source for siltaiion of the
reservoir; In addition, the high relief causes accelerated
processes of mass movement leading to the'dislodgement of the
coarse debris which accumulates on the valley floor and lower
slopes, The rate of siltation is thus considerably high in such
locations. The situation gets worse as tne trees on the lower
slopes are cut down as the exact line of submergence is not
known,and those on the middle and upper slopes, due to the
pPressure of shifting cultivation because of the loss of the rich
rice lands in the valley. Loss of one hectare of rice land means
that about two hedtares have to be brought under@ culti- c’
vation because 'of the low productivity of the uplaﬁaé; If the

total land needed during the cultivation cycle {(which extends



over 7 to 10 years) is considered about 15 to 20 hectares get
affected to replace the produce of one hectare of rice. The
construction of a dam at the neck of the mountain thus means a
large~scale destruction of the vegetative cover in the catchment
area that leads to acceleration of the rate of siltation. The
back waters of such dams stretch many kilometres into the
mountains right upto the source of the streams. At the con-
fluence of the numerous small tributories of the river rising in
the mountains and the reservoir, small delta of silt deposits
are formed., The impounding of water in the mountain neck also
affects the water balance in the downstream parts which are almost

turned dry because of the large storage at the source.

Submergence of valley floors means displacement of the
people depending upon cultivation in the valleys; it aléo leads
to the destruction of forest and subsequently to the disappearance
of wild life., The corrosive effects of large reservoirs on the
ecology of the region and the disastrous effects on the life of

the displaced people are nearly ignored when such dam projects

are taken up.

The present study attempts‘to examine the status and
conditions of different life-forms with special emphésis on the
life of the people from the catchment area of one such dam in
Maharashtra. (Map 1) This dam impounds waters of the river

Ambi which originates in the Western Ghats near village Dapsare
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(Lat. N 18° 20", Longitude E 73° 25") at the height of about

1200 metres. The dam is constructed near Panshet village at a
place where the valley of the river is reduced to a narrow neck
by cross=-spurs radiating from the main ridge of the Western Ghats.,
The adjoining valley of the river Moshi provided similar neck
where another dam viz., Warasgaon is located. (Map 2) The work
on the Warasgaon dam is yet to be completed. In 1986 monsson the

reservoir was partially filled up.

The Panshet dam is located at a distance of 40 kilometres
to the West of Pune city. It is a 730 metre long and 60 metre
high earxthen and.masonry dam and impounds a maximum of 304
million cubic metres of water., The reservoir is named after
Tanaji = the famous lieutenant of Shivaji. Back-waters of \
Tanajisagar stretch 25 kilometres into the mountains and at its
full capacity the water level touches the main ridge of the
Western Ghats at the Western extremity of the catchment. The
catchment of the Panshet dam extends over an area of 120 sq.kms.
(Map 3} Tanajisagar is a storage reservoir from which water is
released into the Khadakwasla reservoir from about the month

of November~-December till May-Jikis.

The basic problems that the catchment area is facing are
(1) Deforestration of the hill slopes is accelerating the rate
of siltation of the reservoir. The loss of top soil means that

increasing area is being turned unfit for cultivation. (2) The
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-

sévere interference with the plant life has resulted in the
deterioration of plant life and loss of wild life. (3) The loss
of'soil and denudation of vegetation has adverse effects on the
viability of economic activity of the population living in the
catchment area, The inhabitants are forced, due to the resource-
scarcity, to encroach upon the existing slender resources to

eke out a living; this is leading to a further degradation of

the natural resources. This downward spiral of deterioration

of resource.base and immiserization of the people has to be
stopped urgently. The alternatives are explored on the basis of

a detailed study of the status of the existing resources and the

economic activities of the people,
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CHAPTER II

The Physical Setting

1., The Western Ghats:

The Western Ghats constitute a continuous chain of

hills stretching north-south along the west coast of India, for
a distance of over 1000 km.s. The Ghats present a formidable
barrier to the monsocon winds that come in from the south-west
after collecting a lot of moisture over the Arabian sea. Thus
during the rainy season the effect of the ridge of the Western
Ghats is not only to cause excessive precipitation on the ridge
itself, but also to create a rain-shadow to the leeward side so
that there is an amazingly sudden drop in the rainfall on the
eastern side. Many of the famous east-~flowing rivers including
thé Krishna and the Godavari and their itributaries such as the
Bheema and the Koyana, originate on the ridge of the Western
Ghats. The Ambi with its source near Dapsare on the main ridge,
is a tributary of the Mutha which flows through the Pune city
~and meets the Mula and later the Bheema further downstream, The

Bheema joins the Krishna flowing into the Bay of Bengal.

The 120.30 sq.km.s catchment area (Lat. 18° 20" and
longitude E 73°% 25" to 73° 40") of the Panshet dam is surrounded
by spurs that radiate from the main ridge of the Western Ghats

and rise to heights of 1000 to 1200 metres. (Map 4) The

10



e —= ————e—— e s

PANSHET CATCHMENT: DRAINAGE MAP

Map-4

~ -

Figures indicatle height in{eet above sea level

|




12

highest peak in the catchment with a height of 1170 metres is

situated between Mangaon and Thangaon on the right bank of the

river.

The total area occupied by the 24 villages in the
catchment was 11303 hectares. Of this, 1825 hectares were
acquired for the reservoir; of the remaining, 6677 hectares are
under private holdings, and 2801 hectares are under the control
0of the Forest Department. The nature of the terrain of the
"catchment will be appreciated better if the slope is taken into
account. (Table 2.1) The degree of slope at different points

in the catchment is shown in Map 5.

Table 2,1: Distribution of the Area Under Panshet Catchment
' by Degree of Slope

Area covered Area covered
Degree of Slope in sq.km.s ~as percentage
of total area

W ME MR SR I WA e TR T Am ES W A EE WA SE AR W mp M SR S ok EE e am am aE A E mm

Less than 5° 15.4 12,77
5° to 10° 3.3 2,76
11° to 15° 11.4 9.51
16° to 20° 43.5 36.16
21° to 25° 45,3 37.65
26° & above 1.4 v 1.15

It will be seen from the table that more than 65 per cent

of the area of the catchment has a slope of more than 15°,
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Moreover if the slope map is superimposed on the map showing
the spread of the reservoir, it becomes apparent that most of

the flat land, i.e. land having a slope of upto 10° is submerged
- —__--__—_—‘————-—_—-.._

under the reservoir. The land with slopes below 15° that remains

—_— T ——e

_EEEXE_Ehe reservoir level is only about'eight per cent of the
{otal area. Only so much land may be termed as suitable for
agriculture. On the remaining land, which is steeply sloping,
agricultural opefations are difficult and costly, and also not

advisable from ecological point of view.

2., Geology:

The. catchment area forms a part of the great trap region
of the Deccan. Deccan trap is the result of volcanic lava flows.
The lava was poured out of long and narrow fissures during the
upper Cretaceous or Lower Eocene period. Beds of Basalt and
Am}gdaloid alternate, the upper and lower planes being strikingly
parallel.to each other, Basalt, which covers almost 90 per cent
of the area is normally dark grey or blue grey in colour, The
rock weathers into a disintegrated form known as murrum and

finally produces soils of varying depth, texture and colour.

3. Rainfall:

The Western rim of the catchment is exposed to the full
force of the south-west monsoon and receives torrential rains
during the period June to September, The rainfall however,

decreases rapidly towards the east so much so that Panshet
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which is only 25 km.s from Dapsare as the crow flies, receives
less than one-fourth of the total rainfall annually recorded at
Dapsare. This is well illustrated by the rainfall data given
in Table 2,2, The rainfall figures in the table refer to the
total rainfall during the monsoon period i.e. June to September
and the total annual rainfall of seven years recorded at four
stations in the catchment area. It will be seen fr?m Table 2.2
that the village Dapsare experiences the highest rainfall
(annual average 9193 mm.s). Further east at Mangaon and
Shirkoli the precipitation drops to the average annual rainfall
of 5446 mm.s and 3630 mm.s respectively; while still further
east at Panshet the annual average drops to only 2137 mm.s,

The south-west monsoon breaks generally in the first or second
week of June. The highest rainfall is recorded generally during
the second fortnight of July or the first fortnight of August.
Some rain-occurs during the storms that follow the retreating
monsoon in October, Winter season and summer season are

generall§ dry.

In thé assessment of the total quantities of rainfall
over large areas, it is necessary to convert many point values
to give thé average rainfall depth over a certain area. The
Thiessen Polygon defines the zone of influence of each rain-
gauge station by drawing lines between pairs of rain-gauges,

bisecting the lines with perpendiculars and assuming all the



Table 22

The Pattern Of Annual Rainfall In The Panshet Catchment Areafin mm)

From East To west
PANSHET SHIRKOLI MANGAON DAPS3aRE

Lear Monsoon Annual Monsoon Annual Monsoon : Annual Monsoon Annual
Rainfall | Rainfall | kainfall { Rainfall | Rainfall | Rainfall | Rainfall : Rainfall

1960 1787.64 - 2829.6 3000.0 4L4,73.70 - 6352.49 6352.49
1977 1816.70 1952.50 3348.9 3351 ;2 4528.90 - 7056.20 7056.20
1978 2057.60 | 2156.9 | 2931.0 | 3009.2 | 7479.20 | 7501.3 | €842.20 | 9602.40
1979 1891,40 204,2.7 2835.73 - 4117,20 4,229,2 8456.60 9042 .60
1980 2504,.20 i 2615.7 5003.80 | 5052.5 6941.20 | 6990.8 14577.90 | 14648.80

1981 2281,.80 | 2674L.4 3691.6 3697.0 L682.10 | L712.5 9758.0 . 9758.0

1982 1241.50 © 1499.90 | 3388.6 3641.8 3580.20 | 13750.0 7557 .4 7897.0
Total 13583.8 1294210 | 25029.23 | 21782.7 | 32802.50 | 27233.8 62600,79 64,357 .49
hverage | 1940.54 | 2157.0 | 3432.74 | 3630.45 | L686.07 | SLLb6.T6 | 8942.97 . 9193.92

; i *
Source: Irrigation Department, Govermment of Maharashtra.

Ll
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area enclosed within the boundgry formed by these intersecting
perpendiculars has had rainfall of the same amount as the
enclosed gauge (Wilson, 1974). To obtain the total volume of
rainwater received in the zone of influence of a particular
rain-gauge, the total ahount of rainfall on each rainy day is

to be multiplied by the area of the zone. The total volume for
the whole catchment will be obtained by adding the total voldmes
on each rainy day for all the rain-gauge stations in the
catchment. The zone of influence of each rain-gauge station

in the catchment is shown in Map 6. In the year 1982 i.e. the
year preceding £he beginning of the present enquiry the total
volume of rain-water for the whole catchment computed by this
method came to 47.34 million cubic metres. This gives some idea
of the rainfall input for the whole catchment during a particular

year,

4, Soil:

Soils are locally classified as black, red and grey
(barad). The three classes of soil blend with each other in
varying proportions and in turn are mo@ified by sand, gravel,
lime, salts and other ingradients. The black soils generally
belong to the flat eastern part of the Pune district rather
than to the hilly west, and commonly occur in layers several
feet deep covering a wide area. Poorer black soils are mixed
with sand and clay. The red soils are generally shallow and

coarser than the black and often spoilt by a mixture of gravel.
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The grey soil occurs, chiefly én the slopes and uplands of the
north-east and the east. It is coarse, gravelly and of a loose,
friable character. Soils produced from murrum mostly lack in
humus, are non-acid and naturally well-drained by the undeflying
murrum. The poorer soils have much paffially disintegrated rock

still present and large boulders are common.

In the study area the general soil colour is reddish-
brown tending to black nearer the valley bottom. The soil
exhibits a mixture of murrum, clay and silt. Well developed
soil profile is almost absent in the whole region. Soils are
immature in character. Since the gradient is high the denuda-
tional processes become active on the valley slopes. The soils
are transported soils and are coarse in texture. Chemical
weathering is evident in this area. This is the result of the
heavy rainfall. Chemical weathering gives rise to a large amount
of clayey material which becomes a source for the siltation of
the reservoir. Soils are leached and therefore lateritic in
character. The soil depth'varies from place to place, ranging
from a thin film to a depth of more than half a metre. On steep
slopes unprotected by tree cover and exploited for cultivation,
the soil is only a few cm.s deeﬁ. On natural terraces and in
fields that are bunded and terraced for cultivation, the soil
which is displaced from the steeper slopes above, is found to

be accumulated. In general the upper slopes are more exposed
and barren and consequently have thinner soils, than the lower

slopes,
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At Dapsare which is situated at a height of about
1000 metres and which has the highest rainfall in the catch-
ment, rock is exposed wherever the soil lacks vegetative cover,
In sacred groves which are better preserved, the depth of
s0il is better also. Reserved forest areas however, have
been encroached upon and opened up resulting in poor soil
depth., To test the soil, samples were collecied from the
cultivated fields situated at various heights and slopes, and .
from the sacred groves. The soil samples were collected at
Panshet, Kuravati, Shirkoli, Kambegi, Kasedi and Dapsare. -

15 samples were taken from each of the four zones,

To obtain a composite sample, small portions of
samples were collected upto the desired depth from atleast
5-10 wells, after scraping the surface litter. The soil was
then, thoroughly mixed and about 500 gms were collected in
polyfhene bags. One field was generally treated as one
sampling unit. The soil analysis for all the collected
samples was carried out in the department of soil science,
College of Agriculture, Pune, The following properties of
soils are studied,

(1) pH (Glass electrode)

(2) Total soluble salts (conductivity bridge)
(3) Organic carbon (Photo electric Calorimeter)
(4) Available potash (Flame-photometer)

(5) Available phosphoric acid (Photo electric
Calorimeter)
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By using the above methods as given by Jackson (1973), the
soil samples were analysed. The analysis shows that rainfall
together with the practice of shifting cultivation, exerts an
influence on the soil character, With the increase in the
rainfall, there is an increase in the soil acidity, organic
carbon content and potash content. The increase in acidity
is due to leaching of soluble salts, especially calcium
carbonate. In general the soils from the low rainfall sector
are neutral with low contents of organic carbon and potash.
In the adjacent sector of moderate rainfall the soil is
moderately acidic, has moderate organic content and potash
content but a high content of phosphorous. Soil in the high
rainfall sector shows an increase in the acidity but is
otherwise not much different from the soil in the sector with

medium rainfall.

Table 2.4 gives the results of the analysis of soil
samples from various sacred groves in the catchment., Of the
sacred groves located in the study area, those where soil
samples were taken and studied, are more or less well-preserved.
The analysis shows that the soil in these gorves is qualita-
tively better than the soils in the cultivated areas and in
lands lying fallow over varied periods. Soils which show
slight to moderate acidity (pH 5.6 to 6.9) are considered good
for tree growth as they exhibit relatively greater activity

of micro-organisms and higher availability of mineral nutrients.



22

Iable 2.3: Analysis of Soil Samples Collected in the
Cultivated Fields from the Four Zones
in the Catchment Area of Panshet Dam

Zohe.m"__pH - Soluble Organic Potash Phosphorous
salts carbon kg/ha ka/ha
kg/ha
I. 6.86 0.15. 0,435 249,73 15,733
I 6.31 0,082 0,724 296,66 35,733
III 5.70 0.15 na na na
Iv S.48 0,15 0,832 384,20 14,200

MR W AR Ak AR SR an R R WP SN WD A A M e SR WE M) S ey mP AR WE O WE W e cwn mm W

Source: Field Study

Table 2.4: Analysis of Soil Samples Collected from leferent
Sacred Groves -in the Study Area

Sacred Village pH Soluble Organic Potash Phosphorous

Grove salts carbon kg/ha ka/ha
\Caqﬁ/?, kg/ha

Shirkai Shirkoli 6.2 0,052 0,96 946 52
Mhasocba Shirkoli 6,8 0,084 1,00 . 403 52
Givashi Givashi 6.7 0.082 - 0,79 672 45
Janni Mangaen 5.8 0,15 1.24 986 50
Kothambi Dapsare 5.6 0,15 1.26 1047 13
Jakhin Dapsaye 5.6 0,15 0.63 829 20
Viroba Ambegaon 5.7 0,15 0.94 1120 29
Jingoba  Shirkoli 6.8 0,012 1.10 543 41
Average _

values 6.1 0.103 C.99 750 38

- AN e an dy @k T mp Sm M R bk e ME W A Ak G as W mp W EE B W N GBS G wWE s W

Source: Field Study
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5. Temperature, Humidity and Wind Velocity:

While rainfall data are available from different
rain-gauging stations in the catchment, temperature data are
not being regularly maintained and hence nct available., How-
ever, maximum and minimum temperatures recorded at Panshet
from time to time range around 41° G. at their highest during
April and May and reach as low as 6° C. in December and January.
Water temperatures of reservoir are available and are éhown in
Table 2.5 together with the relative humidity and wind
Velocity at Panshet, The relative humidity ranges between 37
per cent - 78 per cent, the lowest is recorded in May and the

highest is recorded in August and September,

6. Zonal Division: ST

The most outstanding feature of the catchment is the
changing patterns of vegetation with changing rainfall., The
catchment area can be divided into four zones taking into

account the annual precipitation and the vegetation.

The first zone whic¢h is subjected to severe bidtic
interference extends from the dam site to village Dhindli on
the southern bank and Ambegaon (Kd) on the northern bank, ]
It experiences an annual rainfall ranging between 2000 mm to
3000 mm.s. The zone is mostly dominated by grasses. The

second zone extends westwards upto the village Thangaon on

the southern bank-and Bhalawadi on the northern bank. This
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zone experiences an average annual rainfall ranging between
3000 mm to 4500 mm.s. The vegetation is mostly deciduous
except in sacred groves where the vegetation is broad leaved
valley or ravine type, The third zone extends upto Mangaon

and Gondekhal on the southern and northern banks respectively.
The fourth zone is situated further towards the west and ends
at the crestline of the western ghats near Dapsare. The annual
rainfall is above 7500 mm.s. The vegetation is mostly semi-
evergreen type. The distribution of the 24 villages in the
Panshet catchment area according to zone is given in Table 2,6.

(See also Map 6)

Table 2,.5: Temperature of Water, Humidity and Average Wind
Velocity at Panshet

Month Temperature Humidity Average wind Simulative reading
of water 7 velocity depth of evapora=-
(co) (km/hr) tion in mm. water
depth

1982

November 24°-27,.5° 53-70 3.20 88,90 - 252,50
December 20°-29° 60-64 4,35 252,50 - 417.50
1983: '
January = 16°-22° 49-65 - 2.95 417,50 - 559,90
February 15°-20° 45-58 2.93 559,90 ~ 718.80
March 14°9-23° 42-54 4,94 718.80 - 908,30
April 19°-27° 38-49 6.91 908.30 -1205,50
May 21°-28° 37-48 7.47 1205.50 -1500.,20
June 25%-30° 42-50 7.05 1500,20 ~-1834.,50
July 239-3¢° 53-71 9.00 1834,50 -2074.74
August 220-27° 70-78 11.21 2074.44 -2284,24
September 22°-27° 72-78 13.42 2284.24 -2757.34
October 2209-25° 72=75 6.88 2757.34 -2883.34

- o S EE A O EGE SR W WmR TS WP W R G oE O EE mm MR W NN mr SR me W Mm wm EE Wm e ap W & W

Source; Irrigation Department, Panshet.
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Table 2.6: Distribution of the Villages from the Panshet

Reservoir Catchment Area by Zones

_— R ay S S EE AR TP S Ep wmpy mr Gy W AR W ap mp mp SR S mp mm Gm W Es s mm S Gy =

Average
annual
rainfall
{mm)

Name of the villages in the
zone

- EE Em S A em oy ME dE oy e e me WP R Ep e mE ey dEm  mE Sm WS Gk A S wmm dm wiy mp

Zone

Zone

Zone

II

II1

Iv

Panshet

Shirkoli

Mangaon

Dapsare

3630

5446

Panshet, Kuravati, Kadve,
Dhindli, Vadghar,
Ambegaon Budruk,
Ambegaon Khurd.

Gholapghar, Kambegi,
Bhalawadi, Koshimghar,
Shirkoeli, Givashi,
Ghedshet, Thangaon

Chikali kKhurd,
Gondekhal,
Kasedi, Ghodkhal,

Mangaon, Pole

Tekpole, Kurtawadi,
Dapsare
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CHAPTER IIIX

The Flora of Panshet Catchment

l. Forests of Pune District:

The rough outliné of the forests of Pune District
resembles that of a boot, with the toe turned towards the east
and formed by the junction of the two rivers, the Bhima and the
Nira;- The back of the boot is formed by the Western Ghats.
The crest of the Western Ghats forms the northern and western
boundary of Pune forests. These hill ranges. run parallel to
the sea=-coast, with a general elevation of about 600 metres
' tﬁough occasionally hills rise to the height of 1300 metres
or more above the sea level., An elevated plateau interspersed
with numerous hills occur behird these Ghats. The ridge of the
Western Ghats has an immense effect on the climate of the
district, since there is a heavy precipitation on the ridge
itself with a very marked rainshadow east of it. The rapid
changes in the rainfall over such a short distance have direct
effect on the vegetation since a large portion of the area
becomes a succession of tension zones where no vegetational
formations can find optimum conditions, hence cannot oécupy a
large distance. Such a fascinating environment has produced
a variety of vegetation patterns with a variety of plants
adapting to different localities. The steep westexrn slopes
which are inaccessible have retained the forests, Hacking
and grazing were limited, limited to such an extent as to

just fulfill the family requirements, while the eastern hill

27
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slopes which were fairly accessible, suffered steady deprada-
tions = decades of commercial exploitation of the forests coupled
with hacking and grazing have reduced the greater part of the
area to a stage where trees have given place to shrubs and

grasses.

Vegetation in any areé is dominated by a few plant
species; the others are secondary. In fact, the dominance of
some specialized plant species is largely controlled by the
environmental conditions. Vegetation indicates the ability
of various species to cope up with the climatic conditions and
the seasonal changes therein. Vegetation readily responds to
the changes in the habitat. If the habitat changes, certain
species and, often whole groups of plants disappear and are
replaced by others. In the adjustment to a modified environment,
the entire composition and structure of the vegetation hay be
altered. Such changes are not only of much scientific interest

but are also frequently of great economic importance.

2. Floristic Studies:

Pune district has attracted the attention of botanists
from the 19th century. But the early studies were mere plant
collections, limited to the fairly accessible hill resorts in
the Sahyadri ranges. A good deal of information was given
in the Bombay flora by Dalzell and Gibson (I86l). The study

sites include Lonavala and Khandala. This study was followed
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by a series of plant collections by Arjun, Nimmo, Birdwood and
Kirtikar. However, in the later years various authors felt
the need to explore the hill férts and other places in the
eastern part of the district. Phadnis (1929), studied the

Chatushringi hill in Pune and reported that Boswellia should

be regarded as a pioneer in the woodlands of this hill,

A pioneering work on ecology was carried out by Garland (1932),
who described six stages of succession in the Deccan trap
tract. The report for the first time expressed a concern
about the increasing biotic pressure and its effects on vege-
tation. In recent years Razi (1952), Jain & Puri (1957 a, b),
Puri & Patil (1957 a, b & ¢} and Chandras & Kulkarni (1970)
have studied the vegetation patterns in the eastern part of

the Pune district, But even in the later years botanical
explorations and vegetation studies were not carried out in
many parts of the western hill ranges in the Pune district.
Soon after independence, multipurpose river valley projects and
other dams came to be regarded as essential for irrigation, and
power generation. The steep western slopes with its charac-
teristic high precipitation were considered to be ideal
locations to construct the dams. Such irrigation works

include Panshet, Warasgaon and Pawana dams. An altogether
different concern, a big threat to the people, plants and
wildlife due to the construction of a dam was reported by

Gadgil & Vartak (1973, 76) and Gole & Tetali (1985) who
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emphasized the need to protect the fragile ecosystems in the
catchment areas with a special emphasis on the Panshet dam

catchment area.

3. Past Vegetation:

There is no clear information available about the
occurence of the past flora of the Pune district, that could
be compared with the present-day vegetation. However to get
some idea about the changes in the vegetation in the Pune
district, the information available in the Bombay Gazetteer
(1885) is used. It must be noted that the term 'found', used
often in the Gazetteer to denote the distribution of plants is
réther vague. Keeping the limitations in view, the common
plant species with its occurgencegiven in the Bombay Gazetteer
are compared with the current position in the Panshet catchment
area studied through a systematic survey in 1984-85. (See

Table 3.1)

There'appear some changes in the vegetation if the
flora of the Poona district, prepared by Wallinger, is
compared with the present-day vegetation. Certain trees such

as Gemelina arborea, lLagerstroemia parviflora, Pongamia pinnata

which are mentioned in the Poona district Gazetteer either as
plentiful or abundant on the western hills of the Pune
district are only occasionally or rarely seen in the Panshet

dam catchment area, These trees have got a good timber or



Table 31Qccurrence of important plant species in the past and ‘at present .on
‘Western hills ot Poona district.

Past Present
Botanical name PG R G 117 1oz 1afs 4
Acacia nilotica C - N 0 R N N
Actinodaphne angustifolia - — A N vC C VC
A€gle marmelos C — N N - N N N
Albizzia lebbek FO — R N N N N
Allophylus serratus - — C K c C C
alstonia scholaris — — 0 N N R N
Anogeissus latifolia C — N R R R K
Annona squanosa C — N | R N N N
Anthocephalus cadamba — — 0 N R 0 R
Argemone mexicana FO — N N N N N
ATtocarpus heterophyllus 0 — N N N N N
ASparagus racemosus - VC R 9; R R R
Atalantia m(;nophylla A - N N N N N
Atalantia racemosa — — C N R 0 0




—-CE-

Botanical name PG R SG 1Z | VA H.IZ vVZ
Bauhinia racemosa P - C O C R. R
Borbax ceiba C - N 0 N N
Bridelia squamoss C - C 0 vC R N
Buchanania lanzan FO — N N N N N
Butes monosperna c — N N 0 FR [0
Calotropis gigantea FO — N R N
Calotropis procera P — N R R N
Carissa congesta FO Ve C FR FR FR vC
Caryota urens — — C N N N K
Cassia fistula C — | N R R N N
Casearia graveolens — — C N 0 C O
Cordia dichotoma C N N N R R R
crotalaria retusa — Ve R R C C O
Diospyros melanoxylon FO - N N N N N




Botanical name PG R SG 12 nz - me NVZ
Diploclasia glaueescens — _ - N N R R
Dysophylla stellata _ \VC N IN N N N
Dysoxylum binectariferum — — F N "N N R
Elaeagnus conferts C - IR N N R R
Emblica officinalis FO - N R C C R
Erythrina variepata P — N N R R R
Ficus arnottiana — — C N o] R R
Ficus glomerata C — R R R R R
Ficus religiosa FO — N I'N N N N
Picus retusa — — R R R R N
Flacourtia latifolia —~ — 0 R- R R R
Girardinia geylanica _ Ve R N IR N N
Gmelina arborea A — N R K IN N
Grewia tilimefolia C — N R R R R
Hiptage madablota — \VC A N 0 ¢ c

.—EE —_—



Botanical name PG SG 17 nz mZ VZ
Lagerstroemia lanceolate F N R R N
Lagerstroemia parviflora £ N N R N
Lantana camara - 0 A A O 0
Lasiosiphon eriocephalus — C F \VC C VC
kacaranga peltata — e N N R C
Madhuca indica FO IR N N N N
Mangifera indica FO C R | N N R
Melia composita - N R N N N
Meynaa laxiflora FO R 10 C C Q
Memecylon umbellatum P F N N C VC
hurraya koenigii — C N - N R R
Dlea dioica . - A N N R R
Phoenix sylvestris PL N N_. N N N
Yongamia pinnata P N N N R R




Zizyphus rugosa

Botanical name 6 IR SG 17 Nz  |mz vz
Santalum album 0 - N N 'N N N
Semecarpus anacardium C - N N N N N
Smithia hirsuta — Ve N FR FR FR FR
..Sterculia'foetida - - N N N N N
Sterculia gg;ctata — - R N N N R
‘$ymplocos racemosa =) — N N N N. N
Lg(_zygiizm ¢umini Ve \VC F IR 0 C C
Timarindus indica cu — N. R N N N
Terminslia alata C - R A F 0 R
Terminalia bellerica — — lo R 0 C o)
Terminalia chebula P. — R R 10 C 0
Tragia involucrata - C 0 N IR R R
Wwrightia tinctoria — - e N N C C
Xeromphis spinoss P — F N o VC C
Xylia dolabriformis - — F IN N N N
c - N v o |c c c

_SE._
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Abbreviations Used in Table 3.1

Past Veqetgtion:

P.G, = Poona District Gazetteer (1885)
Fo = Found
O <= Occasional
C = Plentiful
A = Abundant
-~ = Not mentioned

R - Razi -~ Some Aspects of Vegetation in Poona
and its surrounding districts (1952)

Present Vegetation:

S.G. = Sacred Grove

IZ - Forest area from Ist Zone
IIZ - Forest area from IInd Zone
IIIZ - Forest area frgm IIIrd Zone
IVZ - Forest area from IVth Zone
R - Rare

O = Occasional = 0-20% frequency
C - Common - 21-40¥% freguency

Vc= Very common - -41-60% frequency
Fr- Frequent - 61-80% frequency

A - Abundant - 81-100% frequency
Cu~ Cultivated

N = Not seen
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fuel value. Perhaps due to this reason these trees have been
cut down on a large scale. Certain exotic species such as

Lantana camara, and Argemone mexicana which are not mentioned

in the Poona District Gazetteer have taken over large forest
tracts especially in the first and second zones of the catchment
area. The exposed hill slopes, with shallow soil depth can
hold no vegetation, but these weeds which can grow even in much
degraded conditions. This indicates a state of depredation,

a stage between grass—land and thorny forest in the succession.

Certain evergreen species like Syzygium cumini and Memecylon

umbellatum, are still very common in the unaccessible forest

patches of the third and fourth zones of the Panshet catchment

area, Some tree species like Xylia dolabriformis and Dysoxylum

binectariferum, which are totally absent in the forest lands

are frequently found in the Mangaon sacred grove. These trees
have not been mentioned in the Poona District Gazetteer. Both
these species are shade loving, flourish well in preserved

plots, when biotic interference is minimal. Their presence is

an indication of natural forest.

4, Methods:

To make a systematic study of the vegetation in the
Panshet catchment area, one village was selected from each
of the four zones and studied by quadrat method. Quadrat

is a square area of varying size marked off for the purpose of
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plant enumeration. The quadrat_study-is employed in counting
the individual plants of each species to determine their
frequency, density and abundance as given by Misra (1968). One
metre quadrat was employed to find out the composition of the
grass~lands, while 10 metre quadrats were employed for trees,
shrubs and climbers, The number of quadrats taken in each zone
also varied. Quadrat of 10 metres size was employed as the
fallows are odd shaped and often small, The average fallow

period of each village was calculated and quadrats were taken

according to the average fallow period.

Plant distribution in a community is not uniform. The
plant communities are influenced by environmental characteristics
and biotic factors. Frequency indicates dispersion of a species
in a community. Frequency is estimated in percentage and is

estimated as under:

Number of quadrats in

Frequency = which species occured X 100,
Total number of quadrats
studied

Raunkaier (1934) classified the species in a community into

five frequency classes as under,

Class A = Species with frequency from 1 - 20%
Class B - " " i " 21 - 4%
Cl ass C - n [ it it 41 - 6%
Class D = " " " " 61 - 80k
Class E - " i o " 81 = 100%

Raunkaier's frequency diagrams are prepared from the calculated

frequency data.
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Density: Indicates the numerical strength of plants in a
community and the number of plant species per unit area; it

is calculated by using the following formula:

Density = Total number of plants in the quadrats

Number of quadrats examined

Abundance is again the numerical strength of plant species in

the total number of quadrats in which it occurs. ,Abundance is

calculated by using the following formula:

Total number of plants of a species

Abundance = in all the quadrats \

Number of quadrats in which the
species occurred

5. Present-day-vegetation:

The vegetation of Panshet catchment can be broadly
divided into four groups. They are: {(a) Grass-lands,
(b) Tropical moist-deciduous forest, (c)} Tropical semi-evergreen

forest and (d) Broadleaved valley or ravine forests. (Map 7)

The plants are either widespread and occur in all the
zones or they may be restricted to a narrow area of tension
belts depending upon the action of various factors. The
vegetation changes from grass—land in the first zone to moist
deciduous type in the second zone and finally semi-evergreen

type of vegetation is seen in the third and fourth zones, with
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the increase in the rainfall towards the crest side. Though
there is no clear demarcation, there is a great change in the
type of vegetation from the dam site to the crest line. Besides
these, Vartak (1966) placed the vegetation of sacred groves
under the broad leaved valley or ra§ine vegetation. The
remaxrkable featuré of the catchment area is the sudden change
of hill slopes from black colour to green with the onset of
monsoon, which entirely changes the floristic composition of

the otherwise barren hill slopes. Annuals flourish with the
monsoon rains;-conditions are favourable for their growth from

June to November.

On the lower part of the hills of the first zone only

a few large trees are seen. Among these can be mentioned.

Terminalia alata, Ficus bengalensis, Mangifera indica. In the

grass—land Themeda guadrivalvis, and Heteropogon contortus are

abundant. Annuals like Smithia hirsuta, Smithia setulosa,

Celosia argentea, Alysicarpus vaginalis, and Senecio edqworthii,

are commonly seen. However, Chlorophytum tuberosum and Habenaria

grandifloriformis disappear within two weeks of the onset of
monsoon. In the fallows the vegetation is dominated by Lantana
camara; next comes the dominant tree Terminalia alata., Some

other shrubs that frequently occur are Carissa congesta,

Lasiosiphon eriocephalus and Zizyphus rugosa. In the forest

area Terminalia alata and Lantana camara occur almost with

-
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equal frequency. The tree canopy is dominated by Terminalia

alata, the lower canopy is dominated by Lantana camara. (See

figs. 3.1, 3.2 and 3.3) 1In the places where inrcads are made,

specially by the road cuttings Artemisia parviflora is the

first plant to occupy in the early successional stages. While

on the table lands of Kadve Cippadessa is a very common shrub.

During January~February Argemone mexicana and Dysophylla

stellata frequently occur in the rice fields of Kadve village.

The second zone acts as a buffer zone which is
dominated by deciduous trees with occasional evergreen trees.
There is a considerable decrease in the frequency of Lantana
camara in this zone; where many wild plants are equally competing
with it. The number of plants also increases in both the fallow

lands and reserved forests, 7-10 years of fallow period is

maintained in the private lands. In the lands left fallow for

. about 5 years Lantana camara and Carissa congesta are frequent,

while other plants like Zizyphus ruqosa, Woodfordia fruticosa,

Meynea laxiflora, Lasiosiphon eriocephalus, Embelia tsjeriam-

cottam are very common. The common trees are Terminalia alata,

Syzyqium cumini and Emblica officinalis. In the reserved forest

the lower canopy is mainly dominated by Carvia callosa and
Lantana camara. The common trees are Terminalia alata,

Actinodaphne angustifolia and occasionally Bridelia SgQuUamosa.
(See figs. 3.4 and 3.5)
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The third zone shows no marked differences with the
second zone except for the village Mangaon, where the vegeta-
tion is unique, Forest area is much denuded except for the

sacred groves., Butea monosperma is abundant in the fallows,

Some other plants like Meynea laxiflora, Carissa congesta,

Randia dumetorum, Woodfordia fruticosa'and Jasminum malabaricum

are very common, Lantana camara and Terminaglia alata axe

occasionally seen. (See fig. 3.6)

The fourth zone, which is almost at the crest of the
Western Ghats is unique and complex. Vegetation changes from
place to place. Here the effects of topdgraphy and soil depth
are clearly visible. Many plants are growing competing to

dominate a limited space. _Erythrina variegata and Euphorbia

et —————

nivula are abundant on the barren rocks. While on flat tops,

where the so0il depth is just a few mm., Ficus glomerata

F.arnottiana, and Memecylon umbellatum are abundant. On the

steep slopes trees are totally absent. Caxvia callosa,

Wrightia tinctoria and Casearia graveolens are frequent. At

the lower table lands where soil depth is a few centimetres

Glochidion hohenackeri, Actinodaphne angustifolia, Xylia

dolabriformis, Macaranga Eéltata are very common., The lower

canopy is dominated by Embelia isjeriam-cottam, Murraya koenigii;

Allophyllus serratus, Atalantia racemosa; Leea indica and

Ixora sp. (See fig. 3.7)
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The vegetation along the streams of the third and
fourth zones shows considerable chaﬁges. Perhaps these are the

only places, other than the sacred groves where tall trees are

seen. The common trees along the streams are Mangifera indica,

Ficus glomerata; F. arnottiana, Pongamia pinnata; Alstonia

scholarls, Memecylon umbellatum, Syzygium cumini and Sterculia

foetida. The lower canopy is dominated by plants like Acacia

concinna and Homonoia riperia.

Vegetation in general is sparce. Trees are short and
stunted; they do not form a close forest anywhere except in
the sacred groves., Due to the continuous human interference
for the last three decades whether it is for timber or charcoal,
for fuel or raab or grass for cattle, whatever may be the reason
the intensity of necessities and selection of species have a
tremendous impact on changes in the vegetational patterns and
finally on the soil. The resultant vegetation due to increasing
biotic pressure forms a series of sub-climax successional stages

in_each zone with changing edaphic and physical factors.

/

The stress upon many plants is mostly anthropogenic,
which results in the reduction in the number and diversity of
plant species. For example, when the vegetation is cut on a
large scale or burnt, many shade loving plants vanish, and fire
tolerant varieties are spreading menacingly. Such sensitive

plants are surviving now only in the sacred groves. The
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commonly occuring plants in any of the zones are characteristic
thorny unpalatable, or poisonus species. The change of vegeta-
tion from zone to zone is mainly because of the changes in the

physical environment especially the rainfall,

Raunkiaer's Frequency Diagram: The freqﬁency of different plant
groups in forest andlfallow lands from different zones is
indicated in fig. 3.8. The number of plant species per

quadrat increases from Ist zone to IInd zone and from IInd

zone to IIIrd zone. The change of species diversity in reserved
forest, fallows, and sacred'groyes are mainiy due to the biotic
disturbance., While in the reserved forest areas it is also
because of latitude change. The diversity and number of plant
species increase with the increasing fallow period. A fifteen
years fallow exhibits often greater diversity of plant species

than the reserved forest area, though unprotected.

The common occumence of trees like Terminalia alata,

Mangifera indica and Bridelia squamosa are the result of human

selection. While the spreading of Lantana camara, Carissa

congesta, Carvia callosa, like shrubs are mainly due to the

biotic pressure. When both cattle and human interference

increases grass~lands are conspicuous.

6. Succession:

The nature of succession in the catchment area is as

follows: The exposed yock with shallow soils have a tendency to
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carry the species of commelinaceae, Eriocaulon sp. and Oropetium
sp. rather than the grasses in the beginning, which give

suitable conditions to species like Heteropogon ceontortus and

Themeda guadrivalvis. There is a constant struggle between
these two species for supremacy; when orotected Themeda

quadrivalvis covers large tracts and dominates Heteropogon

contortus, which becomes a co-dominant and covers large tracts
of land and gives a characteristic appearance to the hill

slopes. Heteropogon sp. dominates in the areas where slopes

are often subjected to fires. Some principal species in this
type of grass—land during the monsoon are Smithia sp. and

Alysicarpus sp. But in the third and fourth zones Braken fern

and Leucas montana are very common plants during this stage.

Natural succession beyond this stage is rare due to severe
biotic interference. These conditions are aggrevated further

‘and allow the plants like Erythrina variegata, and Euphorpia

nivula to grow when shifting cultivation is practiced on the
steep upper slopes of the third and fourth zones. Successicn
beyond this stage follows in four different directicns with
changing zones. There is a constant struggle for supremacy
between wood-land and grass=~land., When there is human inter-
ference the conditions favour the growth of grass-land. The
clearing of forest in many cases results in the usurption of
the ground by grasses of such varieties that have a poor

grazing value. Fire and grazing frequently have the same effect.
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The resultant vegetation is stunted which finally leads to

desert conditions.

In the first zone the shallow soils are dominated by

" — p—.——

on road cuttings species of Artemisia is co=dominant with Lantana

camara, Some seasonal plants like Rubia cordifolia, Gloriosa

superba, Clerodendron serratum are found during this stage.

The succession beyond this stage is very slow. Next stage
foliows only when the farms are moderately protected. Species

like Meynea laxiflora, Woodfordia fruticosa, and Lasiosiphon

eriocephalus type of vegetation are likely to occupy the region

with other plants like Flacourtia sp. and Zizyphus rugosa. This

stage may finally pnrovide a suitable habitat to the species

like Terminalia alata, Bridelia squamosa and other species of

Ficus, Bauhinia, Bombax ceiba, Cassia fistula, Gmelina

arborea.

Succession follows more or less the same way till

Terminalia - Bridelia stage in the second zone, where the

annual average rainfall is 3,300 mm., Species of Ficus and

Actinodaphne angustifolia form the final stage which can be

noticed on the upper slopes with some common shrubs like

trees like Flacourtia indica, Emblica officinalis. But the

region is mostly dominated by deciduous trees. Progression

beyond this is not seen anywhere due to biotic interference.
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The third and fourth zones' fall in the very high rain-
fall areas and experience respectively an annual average of

5,000 mm. and 9,000 mm. Lantana camara is rarely seen as other

shrubs are favoured due to different climatic conditions-

Woodfordia fruticosa, Lasiosiphon eriocephalus and Carissa

congesta are the type of vegetation first to occupy the grass-

lands and soon dominate the entire region. This may be

-

followed by Meynea and Xeromphis species in the third zone,

Some other common plant species in this type are Indigofera

cassioides and Colebrookea oppositifolia. These shrubs provide

a suitable environment for trees like Butea monosperma and

Terminalia chebula and Terminalia bellerica. As conditions

become more favourable Svzvgium cumini and Memecylon umbellatum

will dominate. This can be observed in the Mangaon sacred
grove where there is a variety of plant species due to the

diversity of habitats.

The fourth zone is a fragile zone in which succession

is almost the same as in the third zone in the early stage

with Woodfordia - Lasiosiphon = Carissa type. Later these

areas will be dominated by Wrightia tinctoria, Glochiodion

ellipticum and Casearia graveolens, type with some sub-dominants

like Actinodaphne anqustifolia and Palms like Caryota urens,

Phoenix humilis. Unprotected lands do not get beyond this stage.
While partially protected lands are dominated by Syzygium

cumuni, Memecylon umbellatum and Ficus sp. with other
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sub-dominants like Sterculia foeitida, Olea dioica, Alstonia

scholaris, Nothapodytes foetidag and climbers like Enteda

Qhaseoloides; Diploclasia sp. and Acacia rugata. (Chart 3.1)

7. Sacred Groves:

Devrahati or grove dedicated to God generally to mother

goddesses in the form of unshaped stones smearedrwith shendur
are still preserved though in a degraded condition in the
Western Ghats particularly in the districts of Pune, Kolhapur
and Ratnagiri. Traditionally it was believed that breaking
even a twig in the sacred grove may result in arousing the
wrath of the deify. The deities, ferocious in nature may
mete out to the offender punishment in the form of a serious
illness or even violent death. Such striet taboo helped
preserve the sacred groves of forests in its virgin condition.
The sacred groves have now nearly vanished; these are reduced
now to patches of forests stretching over only a few hectares.
The sacred groves helped preserve many species of trees and
climbers, orchids and ferns and forest loving birds and animals,
They are not only naturalist's paradise but also are of vital

importance in the conservation of forests, soil and water.

Twentyeight sacred groves in the Panshet dam catchment
area have been reported; however seven of these have been
totally destroyed and four are reduced to a cluster of a few

trees and climbers. (Map 8) In fact all except five are in a



Chart - 34

SUCCESSION OF PLANTS A

CCORDING TO THE ZONES

iZone

Cicus sp

{ermipalia alata fHeyne.

Bridelia squamosa Gerhm
1 -

Meynea |axifloraRobyns.

Woodfordia ¢ruticosa, Kurz.
Lasiosiphon eriocep alus.[rrq

Lantanacamaral .
Carissa congestaWigesto-
Artemisia parviflora,Bi4am -

1

I Zone '

[ficussp

Actinodaphne anqustifolia-Nees

!

Terminalia alata. Heyne
Bridelia squamosa-Gerhm.

1

Meynealaxifiora.Robyns .
Woodfordia tndicosaiKurz-
Lasiosiphon eriocephalus,Dere:

Lantana camaral
Carissa congestaWigesto.

01 Zone

Memecylen umbellatum Burm.
Syzygium cumini Skeels-

Butea monospermaaub.

Terminalia chebula,Retz.
Terminalia bellerica Roxb

1

| Mcyneal @xifloralRobyns -
Xeromphis spinosaKeay-

Woodlordia fruticosaKurz-
Lasiosiphon erioceph alus, Dere<

Iv Zone

?

[

Syzygium cumini Skeels.
Memecylon umbeliatumBurm.

Ficus-sp
Il

Wrightia tinctoria.Br

Glochiodon ellipt icumt -
Casearia g‘raveole@Dalz‘

|

Carissa congesta.Wigesto-

u:—*__

. Themeda quadrivalvisO-Ktze

—h

I-leteropogon contortus,PBeauv

—

it

Qropetium sp

Erioc aulon

ioC aulon sp
Species of Comimelinaceae

Erythrina variegata.l -
Eupherbianivula.Buch-

~8G-




Map8
PANSHET CATCHMENT:
LOCATION OF SACRED GROVES

— :
TANAJL SAGAR CATCHMENT /{é Reserved forest l-
CATCHMENT AREA 47-0 SqMILES

(120-30 Sq.Km.) - 11| Reservorr

IALUKA VELHE . | Gaothan

/ >

£’
— ..
”‘ R L R
7 25 K wabeos :
-
& WAMBEGI WANLAR WADH [t FALT e O

HAR At

Sacred Groves




60

degenerated state because the villagers came to depéﬁdﬁgn the
trees=shrubs in the sacred groves for timber and fuelwood as
the nearby forest areas have been totally destroyed, Due to
the availability of shade and some feed (climbers like Gnutum
ula and tree leaves) cattle take shelter into the groves and
forage around trampling the young seedlings, hampering natural
regeneration. The trees in many of the groves are becoming
sparcer and the diversity of plant life is much reduced. In
the sacred groves at Ambegaon, Kasedi and Gondekhal the shrub

cover is dominated by Lantana camara or Carvia callosa. All

the sacred groves except one are very small in size; 16 have
an area of less than .5 hectare each. Only two sacred éroves
have an area of 1.5 hectares each and there is only one sacred
grove which is large - the sacred grove at Mangaon that

extends over an area about 14 hectares of land. (Table 3.2)

The principle plant community differs from grove to
grove depending upon the rainfall, altitude, soil and size cf

the sacred grove, but Caryota urens and Ficus sp. are the

common trees found in almost all the groves, Dysoxylum

binectariferum which has gone extinct elsewhere in this

region is seen only in the Mangaon sacred grove. Bassia

latifolia is found only in the Gondekhal sacred grove,

Celtis cinnamomea and Sterculia foetida are seen only in the
Dapsare sacred groves. (Table 3.3) Some of the trees totally

absent in the first zone are seen only in the Ambegaon, Givashi



Table 3.2

The Sacred Groves of Panshet Catchment
Past and Present

R _ Distance . Ares in Hectares
No. | - E;D:bje Deity from aelght _ Preser- Dominant Plants
village MSL(ft. ) In the At
(km.s) "1 past present
. . ‘Ficus arnottiana Mig, Terminalia
1 {amb kd. Padmavat . 2 .0 0.01 P
cgaon admavatd 0.5 500 005 oor bellerica Roxb,Lantana camara L
2 ambegaon Kd. | Talawati 0.5 2500 0.05% - Destroyed
3 ambegaon Kd. | Viroba 1.0 2306 1.0 0.05 Poor Terminalia alata Heyne,PFicus Sp
Lantana carara L
[ Ambegaon Kd. | Bhairi 1.0 2500 0.5 —_ Destroyed
5 | Ambegaon Kd. | Waghai 1.0 2500 0.5 0.0 Poor Terminalia alata Heyne,Erythrina
variegata L, Lantana camara L.
6 ambegaon Kd. Veer 1.5 3200 N.a. !; 0.5 Partial '
7 Vanjarwadi KRalkai 0.6 2500 1.5 , 1.5 Moderate Terminalia alata Heyne Carvia
. i callosa Bremek.
8 Vanjarwadi Pandlar- 0.6 2500 1.0 . 1.0 Moderate Terminalia alata Heyne,Carvia
phali I '
9 | Givashi Hahadeo 0.1 240 | 0.2 | 0.0t | Destroyed | S311083 Bremek
! . .
10 | Ambegaon b, | Rogoba 1:0 3500 N.A, @ — Destroyed

{

1
o
—

h |



Table 32

{contd.)

Distance

Area in Hectares

Village Deity from Helght . Preser- . t Plant
No. hearby village Msifﬁze) In the i at vation Dominant P s
(sm.s) ' past | present
i
n Givashi Jogoba 1.0 3500 1.2 0.5 Poor Mallotus philippensis Mamell
_ Tragia hildebrandtii Muell.
12 Shirkoli halkai 1.2 - 10.0 - [ Destroyed
13 Shirkoli Shirkai 0.25 2250, 3.0 | 1.5 Poor Dendrocalamus strictus Nees !
Carvia callosa Bremek, Mangiferaf}
imyyca L. —
1% Shirkoli Mhasoba 1.5 3200 0.5 - Destroyed
15 Shirkoli Jingoba 1.0 2500 | N.a. 0.0t Poor. Syzygium cumini Skeels,Pouteria
tomentosa Buchn.Pavetta
o bengalensis Bremer.
16 Pole N. &, 0 2500, N.4. 0.1 Poor Artocafpus heterophyllus Lem
17. | Ghodshet N. a. 1.0 2000. | N.A. | - Destroyed
: ium cumini Skeels, Xylia
[ Mangaon Janni .0 2500 15 i 13.8 Good t%_r%is_%enth&a;‘v%'é_ﬂ
callosa Bremek.
J
19. Kasedi N. A. 0.5 2500 N.A, P Destroyed
10 Gondekhal Somaji 0.3 "21.00 6.0 0.05 Poor

e - e

- —r

Careya arborea Roxb,Ficus sp
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(contd. )
Distance . Area in Hectares
. Height
No. Vl}lage Deity from above — Pre§er- Dominant Plants
nearby village MSL( £t .) In the ;| At vation
{Km.s) ) past . present
ardaini é hemecylon umbellatum Burm
21 | Tekpole wardaini 0.5 24,00 0.6 | 0.6 Good e ia 5p, Dendrocalamus
% strictus Nees.
22 | Tekpole halkai 0.3 200 | 0.05 | 0.05 Good 43 above
23 | Tekpole Jugai 0.4 2,00 | 0.65 | 0.5 | Good- As above
2 b akhi . . . o. at Enteda phaseoloides Kerr
% | Dapsare Jakhin 0.7 250 | 0.5 05 Moderate Enteda e ol T ouner
| : U5 &P.
25 | Dapsare Kuthar 0.7 2500 0.5 £ 0.5 Moderate. | gyzyeijum cumini Skeels,Celtis
: ¢Innamomea Lindil,Ficus sp
? Murraya koenigii Spreng.
26 | Dupsuce Shambhu 0.7 2500 | 0.65 | 0.65 | Moderate | AS abowe
!
27 | Dapsare K. A, 0.7 2500 | 2.0 | 0.5 Poor As above
28 | Dapsare fothmai 2.6 3600 | NA. | 0.5 Good Neolitsea zeylanica Merr, Ficus sp
% Atlantia racemosa Wight & Arn.
N. A, = Not available



Table 3.3 Rare plant species found in the dif erent sacred groves.

Second zone Third zone Fourth zone
vanjarwadi Nangaon Tekpole
Aeginetia indica Alstonia scholaris Coix Sp
Balanophora indica Dysoxylum binectariferum Dendrocalamus strictus
Ipomea Sp Cnetum ula Garcinia indica
Nurraya koenigii Lagerstroemia parviflora Gnetum ula
Givasghi Remusatia vivipara Piper nigrum
yrewia subinogqualis Sterculia guttata Pothos scandans
Trszgia hidebrandtii Xylia dolabriformis Dapsare

Gondekhal

Celtis cinnamomea

Madhuca indica

Gnetum ula

Neolitsea gzeylanica

Nothapodytes foetida

Sterculia guttata

_’79_
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and Vanjarwadi sacred groves. In the same way the plants not
seen in zones II and III are seen in the Gholapghar and Mangaon
sacred groves. Presence of the following evergreen and semi-
evergreen trees in the sacred groves dedicated to Janni,
Waradani, Kalkai, Jugai, Jakhin, Kuthar and Kothémai provides

a rough clue to the past picture of the catchment. The common

trees are Xylia dolabriformis, Memecylon umbellatum, Celtis

cinnomomea, Olea dioica, Nothapodytes foetida, Macaranga

peltata, Murraya exotica, Syzyagium cumini and Caryota urens,

shrubs like Ixora nigricans, Allophylus cobbe, Carissa congesta

and climbers like Piper betel, Entada pursaetha and Gnetum ula.

It appears that this catchment with very high rainfall enjoyed
a different type of vegetation in the past, mostly dominated
by the evergreen or semi-evergreen trees. During the monsoon

and in the early winter some interesting plants like Aeginetia

indica, Balanophora indica are seen in many sacred groves. '

Shirkai Sacred Grove: The grove devoted to Shirkai at Shirkeli

that extended over some 4 hectares is now reduced to 1.5
hectares., The cutting and hacking of trees in the sacred
grove is continuing for some decades. Hardly any rare species

are preserved, except for Zanthoxylum rhetsa. Despite the

encroachment the faith in the presiding deity persists. It
was narrated that in February 1983 the villagers from the
neighbouring village Givashi prayed Shirkai to permit them

to cut bamboos from the Devrahati as they were celebrating the
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function of installing Alubai, Bhairi and Maruti in their
village. Shirkolikars (inhabitants of Shirkoli) requested them
to take the bamboos only from the submerged areas. The

Givashikars however cut the bamboos from the Devrahati; there

arose a dispute and Padwal (Devacha mankari)'appealed to

Shirkai to punish Givashikars. Three days later when the
Givashikars were busy with their religious function, the
children were playing in the house; aécidently one hut caught
fire and several huts were ablaze. The Givashikars suspected

the wrath of the supernatural.

Waradani Sacred Grove: The sacred groves in Tekpole and Dapsare

adjcin a stream and as thegé sacred groves are well preserved
the streams are ' fed by perennial springs. The tree canopy
helps slow down the speed of the gushing waters, the litter
helps retain the moisture, The tree and shrub cover thus
regulates the water movement and protects perennial springs.
Drying up of perennial stream.with felling of forests has been
reported (Gadgil, Vartak 1973). The sacred grove at Tekpole
is devoted to Waradani - a water deity - a goddess common
along the crest of the Sahydris in the Pune district. The
stream that adjoins the grove is a perennial source of water
to the villagers. At Tekpole traditional taboos, prohibition
on women to enter the grove is still observed. It is believed
that some calamity befalls the villagers, if a woman enters

the grove,
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Janni Sacred Grove: The sacred grove at Mangaon being large

provides diverse habitat and is rich in plant species. It was
studied in 1973 by Vartak/Gadgil. Vartak & Gadgil (1981) reported
more than 90 plants species from the Janni sacred grove and the
neighbouring localities. (See Table 3.4 They mentioned that

the grove occupied an area of 16 hectares and was well protected.
But the present sizé.of the grove is 13.8 hectares and it is
moderately preserved. Although the same characteristic species

like Dysoxylum binectariferum, Syzygium cumini and Memecylon

umbellstum are the dominant plant community there is a

progressive deterioration of the grove, The process is
following two different ways, (2) slow shrinkage from the
periphery (b) and reduction in the number of plant species per
unit area. The outer region is dominated by certain plant

species, which are characteristic in secondary succession;

these are Gymnosporia rothiana, Lasicsiphon ericcephalus,

Meynea laxiflora, Fagara budrunga and Terminalia bellerica.

There is an increase of Diploclasia glaueescens in the middle of

the grove. To study the present vegetation a quadrat study was
carried out in 1984, covering the middle portion of the grove,
Fig., 3.9 indicates the frequency,abundance and density of

the individual plant species and Fig. 3.10 indicates the

frequency of different plant groups in Janni sacred grove.

Trees like Xylia dolabriformis, Dysoxylum binectariferum,

Nothapodytes foetida, Syzygium cumini are dominant, while shrubs




Table 34

Vegetation of Mangaon Janni grove (1973)

Type of vegetation : Sub tropical broad leaved  Fagara budrunga

nill forests. Ficus glomerata

Flacourtia indica

-89 -

hbove 25 m Occurrence
anthocephalus cadamba 0 Macaranga peltata
Caryota urens C Murraya koenigii
Yyscxylum binectariferum F Olea dioica
Lagerstroemia parviflora F Terminalia chebula
Nangifers indica C > to 15 m
Sterculia guttata F Allophyllus serratus
Syzygium cumini * Bauhinia racemosa
Terminalia bellerica 0 Casearia graveolens
Xylia dolabriformis F Ficus arnottiana
Leea indica
15 to 25m Memecylon umbellatum
Actinodaphne angustifolia A Neynea laxiflora
Alstonia scholaris 0 Wedlandia thyroidea
Bauhinia racemcsa F Wrightia -tinctoria
Bridelia squamosa C - Xeromphis spinosa
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~ Woody shrubs

Atalantia racemosa

Carissa congesta

Crotalaria retusa

Lasiosiphon eriocephalus

Pogostemon parviflorus

Thelepaepale ixiocephala

Climbers

Acaclia pinnata

Acacia rugata

Celastrus panicula a

Dalbergia sympathetica

Dicscorea pentaphylia

Elaeagnus conferta

Bntada phaseoloides

Gnutum ulsz

izyphus rusosa

lierbs

adelocaryum ccelestinum

Mo W™ G

a o G =

o = o

Aexrva Sp

Ecbolivm linneanum

Halanthus ternitaculatus

Hemigrapnis latebrosa

Impatiens kleinii

Piper nigrum

Rubia cordifolia

Parasites

Aeginetia indica

Dendrophthoe falcata

Striga gesneroides

Taxillus cuneatus.

Viscum arngulatum

Epiphytes

Aerides maculosum

Tendrobium barbatulum

Eria dalzellii

Liposorus nudus

Wicrosorium membranaceum

z o 0 " oE

*

Oberonia recurva

}othos scandens

Remucatia vivigpara

abundant

- frequent

common
occasional
rare

species characterstic of
the type.
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Fig 310
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like Carvia callosa, Pavetta bengalensis and Leea indica are

dominant in the sacred grove, Alstonia scholaris, Macaranga

eltata, Mangifera indica are common trees and Carissa congesta

is a common shrub in the sacred grove, Certain plants like

Caryota urens, Murraya koenigii,Enteda pursaetha and Piper

betel are occasionally seen,

Distinct Characters of the Sacred Groves: The sacred groves are

the only arboreal vegetation in the catchment area where different
layers of canopy can be seen. The presence of a variety of
plant species and restricted appearance of some plants in the
sacred groves indicates the past vegetation of the catchment
area. Most of the sacred groves are situated on the middle
contours and also many of these groves are located on the
source regions of the streamlets on which most of the villages
are completely dependent for their daily water needs. The
vegetal cover. . in such sensitive regions not only prevents the
velocity of rushing rain waters but also prevents soil erosion.
The sacred groves are giving harbour to many fire sensitive
and shade loving plants and many of these plants have got
ecoﬁomic importance, Many plants species noted in the sacred
groves have disappeared from the Qatchmeﬁt area. Many plant
species of no known economic value today and on the way to
their extinction may acquire significance in the future. As

the ‘tropical plants are yet to be studied from the viewpoint
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of potential new uses, it is important to protect the
biological diversity. Besides, the groves may support genetic

variants of common trees whHich may be valuable in a future forest

tree breeding programme.

Conservation of sacred groves is thus vital for the
preservation of the wealth of the Western Ghats. Serious steps
have to be taken urgently as these are no more conserved and
protected on religious belief, The lack of alternative sources
for timber and fuelwood is driving people to encroach upon the
sacred groves. An immediate programme for firewood and timber
tree plantation, prohibition of commercial exploitation of the
forest resources of the catchment area, and a plan of systematic
redevelopment of the sacred groves and full protection to the
existing vegetation in the grove has to be prepared forthwith

and implemented in cooperation with the local inhabitants.



CHAPTER IV

Economic Conditions of the Dam-Affected Families

l. Large Dams_in Mutha River Valley:

The importance of Poona city, the Capital of Peshwas
between 1720 and 1818 revived, with the adoption of Poona as
the seasonal Capital of the Bombay Presidency by the British
and the construction of railway in 1860's, For the growing
city the arrangements for water supply made by the Peshwas
proved inadequate. The government decided to construct a
reservoir with a capacity of 3000 m.cft. on Mutha river, 16 kms.
upstream of Poona, near Khadakwasla village. The work

commenced in 1869 and was completed in 1879,

The rapid expansion of the city in the post 1947 period
increased the demand for the city wafer supply and there was a
progressiveAcurtailment in the irrigation water supplied from
the Khadakwasla reservoir. To augment the water storage,
three proposals were under consideration in the early *'fifties.
(i) to build a new dam on the down-stream side of the Khadakwasla
dam with a capacity of 15000 mcft. (ii) to raise the height of
the existing Khadakwasla dam (iii) to construct two masonry
dams, one at Panshet across the river Ambi and the other at
Warasgaon across the river Moshi, the tributories of Mutha river.
In 1955, the first proposal was favoured. However the experts

of the Central Water and Power Commission brought up a new

74
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proposal of building two earthen dams amd it was accepted
mainly on account of somewhat lower cost estimates. (Brahme,

Gole, 1967)

The Panshet Dam: The estimated cost cf the Panshet Dam with a

capacity of 11000 mcft, was about B. 2.75 crore. The construc-
tion work was started in 1957 and it was to be completed by
May-June 1962. The progress was slow, yet in 1960 it was
decided to complete the work by May 1961, The decision to
impound water in 1961 was taken in April 1961 when a considera-
ble work was half-<complete, Half the earth-work completed in
the last season was raw. The approach bridge to the tower was
'not ready. Hoisting arrangements were not installed so that
the service gates could not be operated, Pitching on the up-

stream side was not completed to the full height.

In 1961, the rainy season set in, in the second week
of June and in three weeks the dam was full. Strong winds
caused severe wave-wash and the embankment was in danger.
Attempts to save the embankment failed and on 12th July 1961
the embankment'was overtopped; the torrent of water swept away
a 400 metre portion of the embankment. The torrehtial floods
mounted heavy pressure on the Khédakwasla embankment and the
middle portion of the dam was sheared off, Extensive areas
along both the banks of river Mutha which flows through the

centre of Poona city were flooded and several buildings
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collapsed. The estimated loss caused due to the collapse of

the Panshet dam amounted to B, 17.5 crore. (Brahme, Gole, 1967)

The work on the reconstruction lingered on considerably.
The design was changed from earthen to masonry~cum~earthen. The
cost of construction mounted to Rs. 8 crore. The fate of the
displaced families remained in a flux for over a decade. Water

was 1impounded in the Panshet reservoir in the year 1972.

2. Survey Methodology:

The present study relates to the entire catchment area
of fhe Panshetr reservoir, 24 villages were affected due to the
construction of the Panshet reservoir, Information on topo-
graphy, climate and forest lands in the catchment was collected
from the official statistical sources and the concerned
Government departments. Village level information on geographi-
cal area, land use, crop pattern and livestock composition was
collected from'the village records and the panchayat samiti
records, The rehabilitation office records were consulted to
obtain the data on land acquisition. Data on population was
obtained from the 1981 Census records. To obtain the figures
relating to the quantity of milk delivered to the Poona
District Milk Producers' Cooperative the records at the Katraj

office of the cooperative were consulted,

4
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For in-depth study four villages, one from each of the
four Zones, were selected. Information on the following aspects
was obtained through family level schedules filled in by-
personal interview from all the families in the selected
villages, field observation and field measﬁrement. The family
schedule covered the following aspects:

(a) Land owned prior to 1955, land acquired by the Government,
compensation received, position as regards the land offered
2n Daund taluka.

(b) Family composition, occupaﬁion, wage employment and wage
rate, cultivation practices, volume of production by crop,
quantity of fuelwood and other forest produce collected

and sold.

(c) Livestock, agricultural implements and other durables owned.
(d) Size of the house, material used for housing.

(e) Daily intake of food by item, health status and ailments.
(f) Problems faced due to the loss of land, deforestation and

suggestions for redevelopment,

The families approached-for interview were quite
cooperative, Four families from Shirkoli were requested to
maintain daily records of work and food intake for obtaining
a broad picture of the seasonal variations in these respects.
The information on agricultural production, fuelwood collected

and bhakari eaten was obtained respectively in units of bags,
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moli and number. The estimation of weight was made through
actual sample weighments. The area of the plots under shifting
cultivation is generally not known., The plots are on slopes
and very irregular in shape. To estimate the productivity
quadrats were taken and the crop harvested from the selected
quadrats was measured. Similar method was used to estimate the
production of grass. The quantitative estimates are thus |
approximate; they are presented to get a broad indication of

the dimensions involved.

3. Dam-affected Families:

when the decision to impound water was takgn in 1961
the families in the submergence area were shifted. Majority
of the families moved to the villages relocated on the middle
slopes of the hill ranges and a section moved to the new
viliages in the Daund taluka, where the families were offered

substitute agricultural lands.

Lands were acquired from 1118 femilies from the Panshet
reservoir catchment area and 184 families from villages Kuran
Budrak and Kuran khurd located near the dam site. (Table 4.1)
A large number of families from zone I were displaced., Villages
like Kuravati and Dhindli lost about 66 per cent of the village
lands. All the other villages from zone I except Kadve,
which does not come directly under submergence, lost the rich

valley lands under paddy cultivation, About 31 per cent of the



79

Table 4.1: The Number of Dam-affected Families
and the Land They Lost Due to Panshet Reservoir

- A e ey Em Em A M Am my e e mE wm ey W TE e s TR TN MR T B em TR kA M em  EE e e

Village No.of Ares Total Percentage
' families acquired wvillage of land
affected for land before acquired to
- reservoir acquisition total
(Ha) (Ha} village land
Panshet 21 49 87 56.3
Kuravati 20 129 193 66.8
Ambegaon khurd 119 220 521 42,2
Dhindli 23 109 165 66.1
Kadve 90 142 844 16.8
Vadghar 100 119 458 26.0
Ambegaon budruk 94 116 602 19.3
Zone I 467 884 2870 30.8
Gholapghar 49 77 175 44,0
Kambegi 36 56 209 26.8
Koshimghar 45 72 165 43.6
Bhalawadi 39 79 261 30.3
Givashi 73 74 385 19.2
Shirkoli 80 39 1316 4,5
Ghodshet 24 52 141 36.9
Thangaon 50 82 307 26.7
Zone II ' 396 551 2959 18,6
Chikhali khurd 28 37 122 30.3
Kasedi 32 52 228 22.83
Ghodkhal 36 61 377 16.2
Gondekhal 15 83 490 16.9
Pole 56 69 8U5 8.6
Mangaon 49 50 1066 4,7
Zone III 216 352 3088 11.4
Tekpole 39 38 1004 3.8
Kurtawadi - - 549 -
Dapsare - - 833 -

Zone IV 39 38 2386 1.6

- my e e mm mm mm tm ma mm m v mm dem wm e= ma mm tE em am e e wn ek e W = S m -
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total village lands in zone I were acquired. (Fig. 4.1)

' Consequently only a part of the families remained in the
catchment area as there was little cultivable land available.
Many moved to the villages in the Daund taluka. It is estimated
that about 120 families moved out from Panshet, Kuravati,
Dhindli, Ambegaon kh. and Ambegaon budruk, In the second zone
about 20 to 30 per cent of the village lands were acquired,
except for Shirkoli which is located on a tributory of river
Ambi at some distance from the river Ambi, It is a large
village with 1316 hectares of which 59 hectares were acquired,
About 25 to 50 families each moved ocut from Givashi, Koshimghar
and Gholapghar. The estimated number of families moving out

of this zone was about 140, In the third zone, 30 and 23 per
cent of the land was lost in Chikhali and Kasedi respectively,
while the proportion was less than 20 per cent in the rest of
the villages. The villages from zone IV, viz,, Kurtawadi and
Dapsare were not affected while Tekpole was marginally affected.
In cases where the loss of agricultural lands was not consi-
derable only a few families shifted to the villages in the
Daund taluka, Some of the displaced families migrated to

Bombay or Pune,

According to the Government records, of the 1302
affected families, agricultural lands were made available to
1177 families in different villages in the Daund taluka = an

eastern taluka of Pune district lying in the drought-prone tract.
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Land was offered at the rate of two acres per family in
villages like Undawadi, Pimpalgaon, Pargaon, Kedgaon, Sonwadi,
Rajegaon, Patas, Yavat, Kedgaon etc. Many of the families who
were offered alternative land did not shift for a variety of
reasons., The main complaint was that the lands were rocky,
murmy, and not fertile and hence not cultivable, or they were
infested with babul trees and the families did not have the
means to clear the lands and bring it under plough, Some

of the families who had taken possession of the land did not
shift, but are leasing out the land in Kedgaon, Pimpalgaon
etc., on a crop-share basis receiving a share of about 1 to 2
quintals of jowar per year. The families have not shifted
mainly because the land is not adequate for the maintenance of a
family. A feeling was also expressed that it is painful to
move from the hilly heavy rainfall tract to such dry-low rain-
fall area; besides they cannot maintain their cattle (as they
do in the hill region) due to the shortage of fodder., Some who
had shifted returned back due to the opposition from the local
villagers. In some cases it was reported that one of the
brothers or sons was iooking after the cultivation of land in
the Daund taluka. The produce of the land—-about 4 to 5
quintals of Jowar, supplements their nachani production.

Many of those who have shifted and settled in the Daund talu-
ka are forced to depend mainly on the wage work. It was

reported that only a few families who have been able to
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procure a share in the water lifted from the river Bhima

have viable agriculture,

The families were given cash compensation for the
agricultural land and other land acquired by the government.,
Information in this regard was collected from the surveyed
families, The amount received by the families in the lst zone
was considerably more as they had lost large areas of land.

The average came to R, 4760 per family in the lst zone, k. 2,250
in the 2nd zone, k. 1,750 in the 3rd zone and k. 1,640 in the
4th zone, Cbmpensation for the loss of other land, house,

trees etc., was also paid. This came on an average to R, 2,400
per family. These small amounts received by way of compensation
were exhausted within a year or so and the families were left
only with a small area of cultivable land that could not
possibly provide them with a succour. The construction of dam
affected some 1300 families majority of whom was not properly
rehabilitated. The present study will deal only with the
families that have stayed on in the catchment area of the

Panshet dam.

4, Population:

There were 974 families in the 24 villages in the

Panshet catchment area in 1951. In 1960 it is estimated  that

* The exact number of the families who out-migrated cannot be
known as they have shifted some 45 years back and no records
are avallable con migration, The estimate is made on the basis
of information obtained from the elderly members of the
families staying in the region,
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about 300 families shifted from these villages. The total
number of families according to 1961 Census was 1132, with 5876
persons. (Table 4,2) The number decreased in the following

" decade and in 1971 the number of families was 976 with 4,983
persons. Majority of families displaced due to the construction
of the Panshet dam continued to stay in the catchment area and the
number of families leaving either for the villages in the Daund
taluka or for Bombay/Pune in search of a job is relatively

less, though a few families do shift every year. After 1971,
some decline in the total number of families is noted. The
total number of families in the catchment was 939 according

to 1981 Census and the estimated number in 1984 was 920

households.

Nevertheless, it is important to note that the lands
from one village viz., Gholapghar were purchased in 1981 by
some four-five salariat service families from Pune; and all
the villagers left the village. The danger of enchroachment
by the urban speculators is not serious at the moment as
there is no pukka motorable road or a regular launch service.
However definite policy measures have to be worked out in

advance so as to obviate this danger.

The size of the villages (1981 Census) varies from
6 households (Dhindli) to 134 households (Kadve); the size
varies according to the availability of land for cultivation.

Kadve and Vadghar in the Ist zone are relatively larger villages



85

Table 4.2: Population of the Villages in the Panshet
Catchment Area at 1951, 1961, 1971 and 1981

Censuses
Village Population 1981
1951 1961 1971 Population No. of
households

Panshet 61 141 75 71 9
Kuravati 73 78 113 70 13
Ambegaon khurd 464 341 344 339 65
Dhindli 48 154 64 37 6
Kadve 461 779 681 741 134
Vadghar _ 309 493 257 276 60
Ambeggon budruk 252 132 196 137 36
Zene I 1668 2118 1730 1721 323
-Gholapghar 123 145 41 2 1
Kambegi 113 115 124 95 21
Koshimghar 117 190 164 112 25
Bhalawadi 83 132 125 119 23
Givashi 225 231 214 171 35
Shirkoli 385 515 431 471 94
Ghodshet 61 61 48 44 9
Thangaon 167 205 138 164 29
Zone I1 1279 1594 1335 1178 237
Chikhali khurd 79 128 68 36 8
Kasedi 127 183 179 178 32
Ghodkhal 104 107 112 110 23
Gondekhal 137 173 209 128 39
Pole 259 315 402 260 72
Mangaon 297 397 335 369 81
Zone III 1003 1308 1305 1171 255
Tekpole 321 644 423 45 88
Khrtawadi 32 63 38 66 12
Dapsare 96 149 152 187 44
Zone 1V 449 856 613 658 144

- omm  wm e AE  m  mm  mm e mm e R e R G Lm S ME mm tm an Mk mm R wm mm A AR T S e
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with_some land under permanent cultivation. In the IInd zone
Shirkoli, located in a small valley had 94 families. Mangaon
in the IIIrd zone and Tekpole in the IVth zone that have some
table lands had 81 and 88 families respectively. Most of the
other villages had 20 to 40 families each. The families in
many of the villages are distributed in two major distinct
settlements., The Kunbi peasant settlements are located on
the hill slopes while the Gavli Dhangar hamlets are situated
mainly on the upper plateau region. The Dhangar hamlets of

a village are generally scattered in two-three locations,
each hamlet usually having only about 2 to 4 households. The
Dhangars depend mainly con milch cattle for their livelihood; .
as the territory needed for grazing the herd of each family
is considerable (about .5 sq.km.) the number of families in

each hamlet is very small.

The terrain in the Panshet catchment area, as noted

earlier is made up of narrow valleys with steep hills forming
stepped terraces leading to the flat hill tops (fig. 4.2).
Before the construction of the dam the valleys and the lower hill
slopes were cultivated by the Kunbi peasants and their villages
were located in the valleys, The Gavli Dhangar settlements were
situated on the upper terraces end they utilized the upper slopes
and the hill tops. However with the construction of the dam

the peasants were pushed up to the middle terraces; with the

loss of the rich rice lands, the pressure on the relatively
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poor and limited resources of the middle and upper terraces

increased.

The main Dhangar settlements in the Panshet catchment
area are located on the ranges to the southern side of the lake
while of the settlements situated on the northern side some
belong to the villages located on the northern slope that fall
in the catchment area of the Warasgaon dam. The largest number
of Dhangar families are found in the Dhangarwadis of Pole
village followed by Tekpole. There are several wadis at Pole
like Mhaskar Dand, Pangaryacha Dand, Devacha Mal, Pimpal Mal,
Upsal, etc., where Dhangar families varying from one to six
are staying. Dangekhind - & Dhangarwadi of Shirkoli 1is a
relatively large wadi with twelve Dhangar families. Givashi,
Thangaon, Mangaon, Gondekhal, Dapsare, Vadghar, Ambegaon, Kadve,

Kambegi, Kasedi have Dhangar settlements.

Of the total population residing in the catchment area,
the estimated number of Gavli Dhangar Households staying in the
Dhangar wadis was 220 and that of peasant and other households
staying in the main villages was 700. The average family size
was around six persons in the case of Gavli Dhangar households
and about 5.5 in the case peasant households., The estimated
total population of the area in 1984 was abcut 5100, The
number of females per 1000 males was 944 for the region as

a whole. The working age grou (14 to 55 years) population
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formed nearly 60 per cent of the total population (Table 4.3).
The children between the ages of O-5 constituted about 12 per
cent of the total population and the children of school-going
aqge i.e; between the ages of 6 and 13 formed 19 to 22 per cent
of the total population in the different zones. Of the total
of about 1000 children of school-going age, very few children
attended school regularly. Primary school in Kadve has 3
teachers and the classes run regularly, There were about 130
children enrolled in the school, of these 65 per cent were
boys. The school in Shirkoli had 2 teachers and 100 students.
The schools in most of the other villages are not running
regularly. The reported number of students in these villages
was 235 boys and 150 girls. The total number for the entire
region comes to 485, of which only about a quarter attended
the school reqularly., About 30 students mainly boys attended
the middle school a£ Panshet, a few of them from the interior
villages like Tekpole stayed at Panshet. Most of the children
are in fact working children. The girls look after their |
younger siblings, help in cleaning, washing and in collecting
fuelwood, the boys tend cattle and collect fuelwood, and do

not find time to attend school.

S. Infrastructural Facilities in the Catchment Area:

The villages in the catchment area got totally cut off

from the outside world when the lake was filled up. Previously
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Table 4.3: Age Distribution of the Population
in the Panshet Catchment Area

(Figures in Percentages)

- ew emm am A oy me R S e mm R s e A e mm s s Sm mm M S ke W e aem s e

Age group Male Fenale Total’
years) .. population
- 4 8.5 7.8 8.2
5 - 8 10.6 10.4 10,5
9 - 13 11.7 11.5 11.6
14 -~ 18 10,1 10,0 10,0
19 - 24 11.3 11.0 11,1
25 - 34 15.5 13.9 15,7
35 - 44 . 12,5 12.7 12.6
45 =~ 54 9.2 9.6 9.4
85 and abover ! 10.6 llfl 10.9
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even though there was no moterable road there was a cart tract.
The distance between the village and Panshet was also much less
as the villagers could take the path along the valley, which

got submerged, increasing considerably the distance upto the
villages in the interior., The distance from Panshet township

to Mangaon is about 30 km. and upto Dapsare via Gondhekhal

it is about the same. There is no regular launch service. The
launch operated by the Poona District Milk Producers! Cooperative
leaves Panshet around 3.30 a.m. and touches several villages

to collect milk and returns to Panshet by 9.00 a.m. It is

thus possible to get to Panshet township in the morning.
However it is not possible to return back the same day. There
is no communication after the launch returns to Panshet in the
morning. Kaccha motorable road between Panshet and Gondekhal
and Panshet and Shirkoli has been recently developed and

state transport bus service operates between Pune and Gondekhal
and Pune and Shirkoli only between January (kaccha roads have

to be repaired after the Monsoon and are ready by J?nuary or ‘so)
and May once a day. Villages in the interior like Tekpole,
Dapsare are inaccessible for part of the year(from mid=-August to
February when the lake is full launch can reach upto Tekpole).
The villagers bear tremendous hardship particularly in cases

of emergency like sickness, delivery, accident, snake bite.

The villages being small in size there are no shops

except for a grocery shop in bigger village§ like Shirkoli,

~



13. Primary School Class in Shirkoli

14, Poona District Cooperative Milk
Federation's Launch

15. Doctor's Launch
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Mangaon. There are no flour mills except in Koshimghar and
Shirkoli. No village in the catchment area is electrified.
There was no medical service till 1978 when the Zilla Parishad
organised mobile medical service, four days a week, when
doctors'! launch visits selected villages, stops for a while
and the doctors attend routine cases. There are one-teacher
primary schools in most of the villages. Howevér the schools
are almost non-functioning except for the school in Shirkoli,

Kadve,

Panshet township developed near the dam~site since the
fifties when the constructioﬁ work on the dam started serves
as the main centre for all the villages in the catchment area for
services like grinding the flour, milling paddy, medical service,
veterinary service, high school education and purchases of the

daily necessities.

Drinking Water: As the villages are located on the middle ridges,
the distance upto the lake is considerable and it increases as
the water level receds from December. Lake is the main source
of water supply for many villages. There are one/two wells

in a few villages. Another source of water supply is spring -
but the springs in most villages dry up in summer months.
Fetching water is a daily task that turns quite time-consuming
and tiresome in summer. The Dhangars residing on the plateau

face acute problems of water shortage particularly in summer.
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They have to carry water from 2 to 3 km., distance up the hill
and even have to transport drinking-water for their cattle.
They usually deliver the milk at the launch head and fetch watez
while returning. Many Dhangar wadis are situated at a distance
of over 2 km. from the central villages and they have to walk
up to the nearby bigger central village for the purchase of
groceries, for delivery of milk and for launch service or even
up to Panshet township for medical service, for purchases etc.
This is difficult in the rainy season when there is a torrential
down-pour and they have to make provision of fodder, fuelwood,
groceries and such other basic essentials to tide over the

period of heavy rainfall,

6. Land Use:

According to the official statistics 2801 hectares or
about 29.5 per cent of the total land is classified as forest
and is under the charge of the forest department. (Table 4.4)
However, in actual fact most of the area classified as forest
is without any tree cover particularly in zopes I and II, and
many of the villages from zone III. Forest patches are found
only in a few villages like Shirkoli, Mangaon, Tekpole,
Kurtawadi and Dapsare. About 47 per cent of the land is
classified as grass—land and about 12 per cent as not available
for cultivation. These lands are of high relief, rocky/murmy,

and unproductive,
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Tablr 4.4: Land Use in the Villages in the
Panshet Catchment Area

(Area in Hectare)

__——--———..-————-—————-——-———————-—-

Village Total Forest Grass Total Share of
village depart- 1land culti- forest-
land ment - vated Land*

area | '

Panshet 38 9 29 - 23.68

Kuravati 64 50 11 2,7 78.13

Ambegaon khurd 301 116 55 130.0 38.53

Dhindli 56} 32 12 5.0 57.14

Kadve 702 203 235 68.3 28.91

Vadghar A 339 52 231 45,0 15,33

Ambegaon budruk 486 68 258 25.0 13.99

Zone I 1986 530 831 276,0

Gholapghar 98 23 45 29.4 23.46

Kambegi 153 42 74 25.0 27.45

Koshimghar 93 32 37 23.5 34,40

Bhalawadi 182 63 104 15,0 36.61

Givashi 311 62 157 26,0 19.93

Shirkoli 1257 260 811 37.0 20.68

Ghodshet 89 18 31 6.0 20,22

Thangaon 225 63 106 17.0 27.99

Zone II 2408 563 1365  198.9

Chikhali khurd 85 48 35 13.0 56 .47

Kasedi 176 54 49 51.6 30.68

Ghodkhal 316 89 154 72.8 28.16

Gondekhal 407 182 169 51.0 44,71

Pole 736 227 44]1 23.0 30.84

Mangaon 1016 300 449 122.,6 29,52

Zone III 2736 900 1297 334.,0

Tekpole 966 325 402 77.0 33.64

Kurtawadi 549 235 163 75.0 42,80

Dapsare 833 248 355 84.0 29.77

Zone 1V 2348 808 920 236.0

Grand total 9478 2801 4413 1044.9

* Forest Department Area as percentage of total village area



95

Agriculture: The families in the Panshet catchment area have

now very limited cultivable land at their disposal. The rice
lands which earlier extended over some 700 hectares are now
restricted to only about 177 hectares and in some of the villages
like Dhindli, Ghodshet, Kasedi, there is almost no land available
for permanent cultivation. The families have to depend mainly
on shifting cultivation for their livelihood. Over 80 per cent
of the cultivated land is under shifting cultivation. (Table

4,5) The usual practice is to cultivate nachani (Eleusine

coracana) in the lst year when the plot is cleared for shifting

cultivation. This is usually followed by vari {(Panicum-

miliaceum) in the second year. Sawa (£znicum miliare), rala

{(Setaria italica), til or karale (Guizot;g abyssinica) etc.

are grown in the 2nd or the 3rd year in some villages. These
crops occupy only a small area. (Fig. 4.3) There are some
variations in the crops grown and the crop sequence in the
different zones according to the soil and rainfall. Only
about 10 per cent of the cultivated land is put to oilseeds
like karale (cultivated usually in third year). The agro--
climatic conditions thus permit cultivation of only a few
crOps; After the third year, the lands are left fallow for
the regeneration of vegetation, the length of fallow period
varies according to the availability of land. 1In the 1lst zone
much of the culturable land got submerged and the cultivated

land works to only about .4 hectare per household. Because of
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Pattern in the Villages
anshet Catchment Area (1983)

(Area in Hectare)
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the paucity of land the fallow period has got shortened. It is
as short as 3 years in a village like Kuravati. In the IInd
zone the average cultivated area per family, came to one hectare
‘and the average is noted to be 1,5 hectares in the IIIrd zone.

The fallow period varied from 5 to 12 years in these zones.

The above refers only to the land under private
ownership and recorded as under cultivation in the village
records. However the land available being inadequate
particularly in the 1st zone, there is encroachment on the
forest lands which any way are now reduced almost to grass-
lands. Tﬁé Dhangar families also have very limited lands and
encroachment on forest lands is frequent. Taking into
consideration the estimated encroached land, the land under
shifting cultivation in a particular year worked to about 11
per cent of the total land (excluding the land under permanent

cultivation).

7. Shifting Cultivations:

Shifting cultivation is very labour intensive. It
involves cutting of the trees and brushwood on the slopy lands.
These operations are carried on in April-May. The larger logs
are used as timber or for charcoal making while the smaller
branches and brushwood are left to dry for a couple of weeks.
They are heaped at 5-6 places in the plot where seedbeds are

to be subsequently made. They are fired and the ash is mainly



19. Clearing Vegetation to Prepare the
Field for Shifting Cultivation
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used for the seedbeds. After the 1lst showers seed is sown in
the seedbeds. The fields are ploughed with the help of a wooden
plough drawn by two bullocks., About half of the peasant families
owned a wooden plough. (Table 4.6) It is extremely ardous and
time consuming to plough the steep sloping lands. After plough-
ing a man-drawn (2 persons) doinangar is used to make furrows

in the field. The fields are prepared usually in the month of
June and the seedlings are put in the furrows in late July or
early August. Unlike paddy the seedlings are not planted but
are just pvlaced in the furrow in transplanting nachani and in
the case of vari these are just broadcast in the field.
Subsequently the ferns and shrub growth in the plot are
thrashed down. Weeding is the next labour intensive operation
carried out (generally twice or thrice) in August-September.
Weeds are plentiful in this heavy rainfall tract. Harvesting
is done manually in the month November with the help of a
sickle and the plants are left to dry. Threshing is done in

December with the help of bullocks. Bullocks are thus used

only for ploughing, levelling (in the case of rice fields) and

threshing and it was noted that the number of bullock days of

work per hectare were 6 to 8 days for ploughing and 30 days

for threshing. The rest of the time the bullocks have hardly

any work, They cannot be used for transportation because of

the nature of terrain. A pair of bullocks 1is however

essential for cultivation and the families maintained a pair
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though it was grossly under utilized. The average number of days
of work came only to about 50-60 days in a year. Because of the
very labour intensivg nature of shifting cultivation it is not
pcssible in a given season to bring under plough more than one
or 1.5 hectare of land per household, drawing primarily upon
the family labour. Since an individual family finds it very
ardous to complete the éperations single handedly the usual
pfactice is to work in a team. About 6 to 8 families join
together and pool their labour and bullock power and operate

the land jointly. The land is at times taken on lease, Even

a landless family can join the team. Details of the manpower
and bullock power needed were collected from é team (of six
households) in 1984 cultivating nachani crop jointly; the data

are presented in Table 4.7.

About 330 mandays of work were needed for the production
of one tonne of nachani. In addition to the labour contribution
by the cultivating families Certain cash expenditure is also
involved., There are certain operations like weeding, which
have to be completed on time. Hence the villagers resort to
hataraki. All the adult wo;kers from the village join the
hataraki team and work together on a specific plot under
nachani. The owner on whose land the team is working pays
them Re, 1 per head and two meals per working day. The team
of six got weeding operations done on hataraki basis three

times during the season and this involved a cash expenditure
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Table 4.6: Proportion of Families Reporting Ownership
of Plough, Harrow and Large Field Hoe

- e o o -
——-—————-————-—————--——————

Percentage of.families*_
reporting ownership of

A —— — T iy D Sy iy iy W T Sy, T S sy S T ey W —— o S — Sy —

Plough Harrow Lar

e
(Nangar) (Kulava) Fie?d Hoe
(Petari )
Zone I 45 42 44
Zone II 70, 54 48
Zone III 53 43 48
Zone IV 61 61 54
Total families 62 49 58

- em T ms em wms mE Em TR ER S e R e me R TS mm wy mm YW A mm mm mm wm ws owm e

* Refers to families covered in the survey from the
main villages; does not include Gavli Dhangar families

Table 4,7: Manpower Utilization fur Nachani Cultivation

Operation No. of Per cent

work days

per Ha.
Felling of trees/shrubs 18 8.1
Firing the plot 8 3.6
Ploughing & clearing the plot 20 9.0
Sowing 7 3.1
Transplanting 13 5.8
Brashing down ferns 4 1.8
Weeding (3 times) 82 36.8
Harvesting 33 14.8
Threshing 38 17.0
Total 223 100,0

- e W e S e e wm WE M Sy wmm wEm mm W oy iy b R mm e S S dep SN we  EE wm

Note: A team of six cultivating households operated about
six hectares of land jointly using their family labour;
only for weeding operations there were in addition about
55 workers who joined the team, on hataraki basis for
one day, three times in the season to complete the
weeding work expeditiously.



102

of about R&. 175 per tonne of nachani. In addition at the time
of starting each operation religious rites are performed
offering coconut, chicken/goat to the deity; the cash expendi-
ture involved on this account amounted to k,125/~ per tonne.
One has also to take into account the investment in agricultural
implements, maintenance of bullocks and rent if the land is
leased in. The rents are usually paid in kind that amount to
about 12 to 15 per cent of the total produce. The cultivation
of nachani does not even yield the cost of fémily labour, but
the peasants resort to it for want of any alternative work
opportunity during the monsoon season and to make provision

for the cereal requirements of the family.

In contrast, it is noted that the cereal cultivation in
the plains in Western Maharashtra involves about 100 mandays
of work per tonne of bajra and 80 mandays per tonne of jowar.
(Brahme, 1975) In the plains, in the Deccan, a pair of
bullock is maintained per 4 to 6 hectares of land, whereas in
the hilly tracts of Panshet catchment area it was noted that
there was, at least, one bullock per hectare and in some
villages as many as 4 bullocks per hectare. (Table 4.8) On
an average it worked to 2-3 bullocks per hectare in the lst
and 2nd zones and about 1 bullock per hectare in-the third
and fourth zones. As noted above a family is in a position to
cultivate only about one hectare of land and needs one pair

of bullock for this purpose. Consequently a large bullock
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Table 4.8: Livestock Population in the
Panshet Catchment Area (1982)

Bullocks B/Ha Cows She

buffalo

- am mm am R mm TR MR TR my mm e AR e e mm e

Panshet
Kuravati
Ambegaon khurd
Dhindli

Kadve

Vadghar
Ambegaon budruk

Gholapghar
Kambegi
Koshimghar
Bhalawadi
Givashi
Shirkoli
Ghodshet
Thangaon

]

- em e am TR MR EA g EE R M mm WP W AR mm A mm e oy W e Em TE W SR ma R WS MR wm e ws e

— Ee  wmm omm S mm e e R o ey S TR TR o G EE e MR s R mm oy SR M AN e wm wm wm omm W= omm s

Chikhali khurd
Kasedi
Ghodkhal
Gondekhal

Pole

Mangaon

-— em mm mm emm mr mE mm s M mm s W el mm e TR an  am Am W mm AR s TP mp W ER B R wm e e

- Em W ey wm wm mm e R mm  Mm  oay R mp  mm e mm mm MR e R %m S mm T AR EE AR WS wme  WE W e

Tekpole
Kurtawadi
Dapsare

-— mm W em wWm T M mm R wm  mm e R wm we  mm mE R mm s SR MR W bk TE me me S EF mm e e wm

Sheep Goat
170 137
- 22
36 58
- 9l
206 308
na na
- 16
na na
- 151
- 130
17 11
32 74
49 382
24 -
- 120
- 116
24 236
279 926

A ey mm em  ME e e e mE ME mm mm  WE R AE Sm S TR R mu TE TR R SR R AR WE TR am R oy am Ay e

na = not available

n = no or negligible cultivated land

a — less than one

B/Ha - approximate no. of bullocks per hectare
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population in relation to the land cultivated is maintained.
The bullocks are usually obtained from the homestock and the
maintenance of bullocks does not involve any cash expenditure
as the grazing grounds are free. However, as will be noted in
the following section the grazing grounds are not adequate to
sustain the cattle population existing in the catchment area.
As a result of overgrazing the resource base is deteriorating
~ and the lack of adequate grazing grounds means that the cattle

is underfed and poor,

8. Crop Production:

The crop growth in this tract is restricted due to
leaching of mineral nutrients and growth of deep~rooted fire
tolerant varieties of weéds. Many families do not apply any
manure or fertilizer and the amounf if applied is small. The
dung used as manure is usually applied to the rice fields,

Even though the number of cattls is large it is very poorly fed
s0 that the dung yield ié not high. Part of the dung is lost as
cattle grazes around, and because Dung is also used for making
dung-cakes, The torrential rains wash away the upper layers of
good soil and manure/fertilizer. °‘As noted earlier it was
difficult to estimate the production per hectare as the plots
are of very irregular size. The productivity varied from

plot to plot. The estimated productivity of nachani ranged

between 5 to 8 quintals per hectare, that of vari from 3 to 6
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quintals and that of karale from ,5 to 1.5 quintals, per

hectare,

Apart from the gereals and oilsdeds like karale,
certain lentils and vegetakles are grown in the rainy season on

the field border and in the parda (the yard around the house).

The main lentils grown are pawata (Dolichos lablab) masoor

(Lens esculenta) and gram (Cicer arietinum). Creepers nf cucumber,

red pumphin and white gouxd and leafy vegetables like math,
rajgira, chilli, egg-plant, tubers like sweet potato are grown.

In addition a number of vegetables like ghotwel, takla, tubers

of ranalu, halunda, alukanda and mushrums growing wild in the

moNsoon season are also used. The important edihle plants are
shown in Table 4.9. Many of the families have a few valuable
trees like mango, Jackfruit, Bamboo in the parda and the fruit
is sold in the market depending upon the transport facility,
The villagers upto Shirkoli on the south bank and upto
Koshimghar on the north:-bank are able to transport the fruit
(even on foot) while marketing ié not possiblé for those in

the interior villages of zone III and IV.

The fruit is usually collected by the owners and
carried to the wholesale market in Pune. At times the fruit is
sold to the merchants from Pune on a per tree basis for a
lump~sum and the merchants arrange to ‘pluck the fruit and its
s;le. Apta and Hirda trees are auctioned out by the forest

department and the contractors employ the local labour for the



Table 4 9
Ediblewild plants in Panshet Catchment Area

-90L -

Local name Botanical name Habit - [Edible part
Aloo Meynea laxiflora > F
Alimdb Agaricus Sp M M
Amgul Elaeagnus conferta S F
Avla Emblica officinalis St F
Chaeen Ensete superbum H F.In
Barka Smithia conferta H L
Bharangi Clerodendrum serratum S Q
Bhokar Cordia dichotoma T L
Chicharti Solanum indicum S F
Gholu Portulaca oleracea 1H L
Ghotvel Smilax zeylanica C B,L
Halunda Vigna capensis C RS
Jambul | Syzygium cumini T F




|Local name __ Botanical name Habit _[Edible part
Kala kuda Wrightia tinctoria St 2
Kantemath Amaranthus spinosus H L
Karvand ‘Carissa congesta 9 -
— Ceropegia.%uberosa C T
| Kharpudi Ceropegia lawii H T
Kurdu Celosia argentea H L
Kusar Jasminum malabaricum S F
Fakad limbu Atalantis racemosa St -
Mango Mangifera indica T -
Meki Cucumis melo C- F
Nichardi Indigofera pulchella S FLFb.
Ranmug Phaseolus radiatus H S
Ran Shevga Phaseolus khandalensis H 5
Shendwel Dioscorea pentaphylla C Fb
Shindi Phoenix sylvestris T F

gAly



Local name Botanical name Habit Edible part
Takmak Cucumis melo C -
Takla Cassia tora H L
Toran Zizyphus rugosa S -
| )
v
Habit H - Herb Edible part L - Leaves
S - Shrub Fb-Flower buds

St - Small tree

T - Tall tree
C - Climber

M ~ Mushroom

FI- Flowers
|In - [nflorescence

F = Fruits

S —~ Seeds

B - Branches
R - Root

T - Tuber

M- Mushroom
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collection of leaves/fruit. For the last two years there was
no collection of Hirda; the prices were so low that it was

uneconomic to collect it.

9. Sale of Bamboo and Trees:

The peasants also sell bamboo and in cases of
contingency sell mature trees. The merchants/contractors from
Pune usually buy clumps of bamboo or trees and arrange for
felling the tree and its transport etc. It was estimated that
depending upon the size, bamboo fetches B.2 to k.5 per piece,
while kalak about .5 to Re.l per piece. The value of tree
depends upon the species and the size. The approximate return

on a full grown mature mango tree was reported to be £,1500,

Ain, Hirda fetched about B.800 to 1000, Coal merchants from
Pune also operate in the region. They often buy the plots
which are to be clear;felled for shifting cultivation and the
payment is usually made on the basis of amount of charcoal

produced. (The rate in 1984 was noted to be B.6 per bag of

charcoal or 20 paisas per kg. of charcoal made,)

10, Milk Production:

The other important economic activity is the.upkeep
of the cattle. As noted above bullocks are needed by the
peasant and Dhéngar households for ploughing purpose. The
-bullocks are obtained from the homestock for which purpose
cows are maintained., The cattle is of local breed, that

which can survive and work in the adverse conditions = heavy
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rainfall, paucity of fodder, difficult terrain etc. As the
grazing grounds are extensive (though the grass available is

of poor guality and there is a severe shortage of grass in the
summer months) there is a tendency to maintain bullocks and cows
even after they are no more useful. It was reported that the
animals, particularly the older ones often meet with accidents,
break a leg and subsequently succumb, Mortality was reportedly
high during the rainy season. Since the peasants do not have
the means to buy the cattle, they try to maintain all the animals
from the home-grown stock. Market for milk was not developed
before the 'fifties as there was no motorable road. The
villagers from a few nearby villages brought milk to Panshet
and delivefed.it to a private dairy-man from Vinzar. It was
only after the reservoir was filled up that a launch service
was organized by the Pune district milk producers' cooperative
society to collect the milk from the catchment area. The
launch starts from Panshet township around 3.30 a.m, in the
flush season {(when the lake is full it can reach villages upto
Tekpole) to collect the milk cans and reaches Panshet between
8.30 to 9.00 a.m; In summer as the water level recedes,

launch can reach only upto Shirkoli, The milk supply is also
quite limited in this season. Milk is transported in vans
from Panshet to the milk processing plant in Pune. Sale of
milk is an important source of cash income and the peasants

and the Dhangars sell as much milk as possible. As a result the
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home consumption of milk and particularly of butter-milk

(since milk could not be sold formerly it was curdled, butter
was separated and converted to ghee for sale and the buttermilk
was consumed by the family) has been drastically reduced. It
was also reported\that in order to sell larger quantity of milk

calves are often left half starved; this adversely affects their

growth and maturity,

The cattle depends mainly on grazing for its feed. The
grazing grounds are poor and overgrazed. There is a shortage
of grass in summer. The cattle is thus undernourished. The
usual practice is to cut and store some grass in December-
January which is used in May-June-July. After the break of
monsoon in June the grasses sprout and by mid-July the grazing
season begins. The peasants have to attend the cattle till
December or so, as the crops are in the field and some grass
plots preserved for hay-making are to be protected. The cattle

is left to find its own feed after January and the times are
quite hard till July.

The flush season for milk begins in August and lasts
till February. From March to July there is little milk
production in any of the villagés in the catchment area,
except for the two villages viz., Kadve and Vadghar which are
located near the valley region and there is a better grass-
supply. (Table 4.10) These two villages are located near

Panshet and can deliver milk at Panshet even if there is no
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Table 4.10: Milk Collection by the Poona Cooperative Milk
Federation from Panshet Catchment Area (1984)

Month - Milk in Iit.s per month (1984)
_______ e o viagan
January 18235 5871 1275
February 10898 4260 | 2197
March 4563 3082 1093
April 3877 3304 573
May 3192 - 2035 776
June 3839 1654 835
July 4096 ; 2220 1004
August 12100 5111 1939
September 28530 8444 3660
October 35853 10391 3909
November 30214 8790 3421
December 18422 5262 2441

-t W s W s we e mm s == ws = S TR wm S o caEm SR o == de = = = = o o e
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launch service due to breaskdown of the launch or rough weather.
In such a case the villagers in the interior are not able to
deliver the milk to the cooperative, The daily milk yield of

a cow was noted to be about 2 lit.s after calving and is

reduced to about half a lit, towards the end of the lactation
period. Averaged over the lactation veriod the daily milk yield
comes to one 1lit,, and the total milk production per lactation
varies between 150 to 200 lit. 1In the total cow population

about 35 per cent of the cows were in milk,

Buffaloes are maintained as milch animals mainly by
the Dhangars. Some peasant families also reported buffaloes.
The average daily milk yield was about 2 to 3 lit.s in the
case of buffalo and the total milk production during the
lactation period varied from 500 to 600 lit.s. The buffalo
milk also fetched.a better price as the fat content is higher,
The average price received per lit. of milk was reported to

be Rs, 2.5. The sale of milk in the year 1984 yielded an income

of about k. 4.5 lakh.

ll. Wage Employment:

The agricultural operations are over by December; the
cattle does not need any tending after January. Peasants have
no work for about four to five months, i.e, till May and no
source of income till the monsoon crop is harvested except for

some sale of milk that begins from August. The need for
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gainful work in the lean months is widespread in most parts of
Maharashtra and since early 'seventies pressure on the Government
has been increasing to provide gainful work. Consequently the
Maharashtra Government introduced a scheme of Employment |
Guarantee under which road works, bundimy works, tank works etc.,
are opened up in January-February and these continue till about
May. It is stipulated that EGS works should not be operative
during the season of agricultural work, The Government has
stipulated certain wage rates for the irrigated and dry tracts
of the state. But the actual wage rates vary with the economic
condition of the region and the organisational strength of the
workers. Panshet catchment region is quite poor and the labour
is unorganized. Consequently the wage level is relatively

low, In 1984 it was reported to be B,6 to .7 per day for men
and Rs, 4 to 5 per day for women. The main work opened up in
this tract is the road woxrk. Kaccha rcad built from Panshet to
reach the villages in the catchment area has to be repaired
every year, (as parts get washed by the torrential rains),
There is thus routine annual repair works on kaccha road. The
wage rates on PWD and other construction works at Panshet are
better (Rs.10 for men and #.8 for women). The villagers staying
within 5/6 km. of Panshet township can walk up to Panshet and
work there, For the rest, road work under EGS is the only
means for survival through the summer months. Nearly all the

women join the road works opened up under the EGS while some
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clothing etc., was brought when they visited the family.

12. Work Schedule:

All the adults - males and females were working, the
men spending the entire time in agriculture, tending cattle,
wage work etc., while the women spent a major part of their

time in domestic chores.

Table 4.1): Work Schedule of Women

Family A Family B
Type of work  =wTme=s=— o mmmmemes

hours hours

per day per day
Cooking 4 3
Grinding 2 1
Fetching water 2 1.5
Cleaning cattle pens 1 1
Washing clothes -
cleaning utensils 1 1
Collecting fuel 2 -

-— mm - e - wm W em mm mm wm  mw = = S = - - - - e = oAm - e =

Note: Family A had seven members (4 adults and 3 chil@ren),
=" %the 2 women shared the responsibility of domestic work,

Family B had 2 adult men, 1 adult woman and three
children, the men helped in collecting fuel,

Women spent on an average 6 to 8 hours in household

chores and about 5 to 6 hours in agriculture or wage work.

If there was no grown up child in the family, they had also
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to look after their young children, apart from the responsi-
bility of feeding and bathing the young children. In collection
of fuelwood children and men helped. The work of cutting grass/
fodder was shared by men/women. Cleaning the cattlepen and
making dung cakes was women's duty, while milking was usually
the men's. Young children, particularly boys tended the

cattle; if there were no grown up children (about 7-8 years)

in the family then the women or men attended this work.
Fetching water was noted to be women's responsibility in about
60 per cent of the families and it was shared by men-women in

the rest of the families.

The main tasks that men undertook were felling of
trees/bamboos, clearing of plot for shifting cultivation,
ploughing, sowing, weeding, harvésting and threshing, milking
and delivery of milk and wage work. The women worked in
clearing the plots, sowing, weeding, transplanting, harvesting,

transporting, carrying headload of fuelwood for sale to Panshet

and wage work.

A few families from Shirkoli were requested to maintain
daily record of the work done. Data from two families that
maintained the reﬁord very carefully, one being a larger family
with about 8 hectares of land and the other with about 2
hectares of land are presented here to get a broad picture of

|

the work-pattern., The record was maintained for the period

September 1984 to August 1985.
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In family A, one son, aged 26 was in the Postal service
and helped only occasionally when there was some urgent agri-
cultural work to be completed. The son aged 17 looked after
the cattle, The women helped in agricultural operations like
transplanting, weeding, harvesting when considerable labour
power was needed. One woman was mainly occupgied with the
responsibility of the three young children and the two others
shared the house-work. The head of the family aged 505 was
fully occupied with agricultural work and in summer with
charcoal making. One son helped in agricultural operations
and in making charcoal, he however set up a separate establish-
ment from April 1985. Details of the work schedula of family A & B
Zgigsented in figures 4.4 to 4.6. Excepting October, in which
there was almost no work, the head was engaged in agricultural
Operaiions from June till February, and felling of trees and
making charcoal in March-April. There was no work for about
11l per cent of the days in the year and he was out of station
for personal or other work for 14 per cent of the days. The
work pattern of his son is similar. The distribution of the
work hours put in by the entire family is presented in
Table 4,12 by the type of work. About 10 per cent of the
work hours were spent in preparatory tillage and sowing, 18
per cent in weeding which is quite heavy for nachani, 10
per cent in harvesting and 10 per cent in threshing, 10 per

cent in tending cattle, 15 per cent in cutting grass. The
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Table 4.12: Percentage Distribution of Work Hours in a Year
According to Type of Work

Type of work Family
A B C
Ploughing 3.4 6.6 2.5
Planting Nachani 3.2 5.1 2,5
" Vari 2.4 1.2 D
. Rice 0.6 5.0 2.6
Weeding Nachani 13.8 13.4 10,0
W Vari 1.6 2.6 .4
" Rice 0.2 1.4 .1
Harvesting Nachani 3.9 4.7 3.6
" Vari 2.8 2.0 .2
" Rice 1.6 2.4 .1
Threshing Nachani 9.5 13.0 7.1
" Vari 0.5 0.5 )
Other agricultural operations 3.0 1.0 9.2
Collecting grass/fodder 5.2 7.4 5.4
Collecting fuelwood 2.6 1.6 1.5
Milk Delivery 2.5 2.9 -
Tending cattle 10,0 21,9 15,4
Felling trees lg-g = -
Making charcoal . - -
Wage v?rorka ° 13.7 4.3 38.9
100.0 100.0 100,0
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total work time spent in agricultural operation, cattle tending
and milk business, charcoal making and other labour was 50.5

per cent, 17.7 per cent, 15.5 per cent and 13.6 per cent

respectively.

In family B the head of the family was engaged in
cultivation, one son helped him while the other son looked
after the cattle. The women helped during the busy season.

As the land owned by family 8 is only about 2 hectares the
family did not have any possibility of cutting trees for
making charcoal. No work was available in March/April and the
number of days without work was considerably more., About 40
per cent of the days were without work for the head. More time,
about 35 per cent of the work hours of the family were spent

in cattle tending and milk business and almost 60 per cent of
the work hours were spent in agricultural work. The family
does not have any opportunity for diversification of work, The
head of the family stated that the small size of holding and
the lack of work during the summer months makes it impossible
to meet even the subsistence needs of the femily. One of the
sons from family B has moved to Bombay because of this
hardship. He has moved with his family and is not in a

Position to help his parents in Shirkoli.

Such is the plight of a large number of families;

the loss of land due to the construction of dam has eroded the
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economic base of many families and pushed them below the

poverty line,

13, Agaregate Production and Income:

Attempt is made to estimate the agricultural and other
production on the basis of the averages of productivity worked
out with the help of the survey data and records. The estimation
of forest produce is derived using the data on tree composition
and average yields as the families were not able to provide
information regarding the quantity of forest produce collected
and sold and collected for home consumption. Estimation of
milk production is based on the data on sales to the cooperative
society, other sales, and the reported home consumption figures.
The fuelwood consumpticn is estimated on the basis of the
data obtained through the family schedule. As regards the
sale of trees for timber, charcoal making and sale of fuelwood,
the villagers were reluctant to supply information in this
regards. The merchants and contractors dealing in charcoal,
timber etc., refused to give any information regarding their
business. As the study area is accessible only by one route =
via Panshet township, attempt was made through field observation
to note the movement of these products. A crude estimate is
worked out on the basis of this information. The estimates
are made to get a broad picture of the magnitudes involved and
are not exact because of a variety of data gaps and problems

faced while working out the estimgtes.



122

Information on the prices of sale of tree or bamboo
were obtained from the farmers, Fruit was generally sold in
the wholesale market at Pune and the farmers supplied the
information relating to market prices. Imputation of values of

the produce not sold e.g. nachani, vari, pawata, vegetables

grown in the field and in parda, eggs, chicken, meat, milk

from own poultry, livestock, fuelwood and fruit collected

from the forest, posed a problem. Notional prices were used
taking into consideration the market orices and the transport and
marketing costs. The estimated value of cereal production for
the entire region (24 villages) was about Bs. 20 lakh and that
of other production viz., oilseeds, lentils, vegetables,

fruit, milk, eggs etc., was about R,3.5 lakh. In addition
fuelwood worth k.4 lakh was used for cooking/heating water.
Grazing was also free and the value of grass grazed worked out
on the basis of the number of livestock and average consumption

of grass came to R, 2 lakh.

Except for rice a small proportion of which was
marketed, no other agricultural produce was sold. Major
production of milk was sold excepting on occasions when the
launch service was not available. Livestock was at times sold
mainly to meet some contingency. Scme brushwood was collected
and carried as headload over a distance of about 8 to 10 km.s
and sold at the Panshet township. A headload fetched about

Bs. 6 to Rs. 7 in the Panshet market. Bamboo, fruit like Mango,



123

Jackfruit grown in parda and karvand, gloo, apta leaves etc.,
collected from the forest, honey collected were the other
marketed products. Standing trees are usually sold for
charcoal making when a plot is to be clear-felled for shifting
cultivation, In addition mature trees are sold for timber in
cases of contingency. The estimated value of trees and bamboos
sold came to Rs.3.0 lakh, that of milk 4,56 lakh, that of fruit
Bs. 2.0 lakh and the value of other produce e.g. fuelwood, gpta
leaves, agricultural produce, honey, vegetables etc. sold was

estimated at fs. 1.5 lakh.

There were a few members employed in the salaried
service - as postman, teacher, village level workers etc.;
some workers worked in Panshet and a large number worked
seasonally on the EGS works. The estimated earnings from
these sources were R, 7.50 lakh and the value of incomings in
terms of cash remittances and agricultural produce (self-
production or rent) from the families living in the Daund
taluka was estimated to be B. 1.5 lakh. In terms of resources
used agbout 44 per cent of the total earnings came from land
cultivation, about 27 per cent from forest resources, about
11 per cent from livestock and 18 per cent from outside the

local economy in terms of salaries, wages and remittances.

In addition, the bamboo and timber locally available

is used for making agricultural implements and for house
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construction. Timber from trees like Hirda, Ain, Limbara,

Anjan, Nana, Asana 1is suited for making agricultural implements

and timber from trees like Ain, Chandada, Dhawda, Jambhool and

bamboo is used in house construction. Most of the houses have

thatched roof and grasses like kolim or karvi, locally available

are used for this purpose. The inhabitants are thus dependent
on the local resources for most of the basic needs. This
entails high labour expenditure but provides only a bare
subsistence, because the resource base is poor, over-exploited

and fast deteriorating.

14, Consumption:

The staple food of the people 1s bhakari usually of
nachani which is the main cereal crop of the region. It is
supplemented by bhat made of rice or bhagar made of vari,

A kalwan is prepared using‘some vegetables seasonally available:

cr of lentils like chavali, mataki, pawata, masoor, hulga or

pulses like tur, moog, aram, udid etc. At times kalwan is made
using crab, egg, chicken, mutton, or dry fish., Tea is common,
milk is added to tea when available. Consumption of milk/butter-
milk depends on the supply of the same from own cattle. 1In
summer almost no milk is avallable. A variety of vegetables
according to season are used. Beans, leafy vegetables, red
pumpkin, gourd, cucumber, egg plant etc., grow in pards or on
fence while some leafy vegetables and tubers are obtained from

the forest. (Table 4.13) No vegetables are locally available
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in summer when potato, onions are used. Information on the

quantity of bhakar, bhat, kalwan etc., daily consumed was

sought from the surveyed families. The estimated consumption
per day per adult is shown in Table 4.14, Calories are obtained
mainly from cereals and the diet is deficient in the intake of

pulses, vegetables, milk and othér animal products.

It was noted that about 80 per cent of the cereals and
60 per cent of the pulses consumed were obtained from home
production and the corresponding proportion for vegetables was
about 65 per cent. Milk, eggs, chicken, meat were also obtained
from own livestock and poultry. In monsoon season, farmers
reported angling of fish,at times vyoung boys captured crabs,
snared rabbits. Fish was also purchased lccally from Bhois =
a fisherman caste or Katkaris traditionally specialized in
kat-making and charcoal making but who were also engaged in
fishing. Dry fish was at times purchased from the market,.
The main items of purchase used in the daily diet were sugar,
gur, cooking oil, tea, salt, chilli, spices; for occasional
use tapioca, groundnut, coconut, garlic, rawa, sweets etc.,

were purchased. About 45 per cent of the items of food

consumption were purchased.

Fuel: Brushwood collected from the fallow lands and forest
patches is used for cooking and heating water, Brushwood

supply comes mainly from common shrubs like karvi, karvand,
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bhoma, rametha, lantana. It was reported that the villagers
from zone I have to hunt over a wide area for brushwood needed
for daily use and have to svend even 7 to 8 hours to collect and
carry the brushwood to meet the needs of a couple of days. The
traditional mad chula which has a low efiiciency (about 10 per
cent) is used for cooking food. The estimated consumption of
brushwood worked out to about 2,2 tonnes per annum per average-

size family.

Attempts to save fuelwood are being made through
"Integrated Energy Systems" programme of the Poona University
in Shirkoli. Solar cookers were distributed free of cost to
some 25 families in Shirkoli in 1985. The families however did not
find the cooker useful as it could be used only for cooking rice.
The villagers opined that once the chula is fired'it is
convenient to complete all the cooking, making bhakar, kalwan,
rice etc., than to depend on the solar cooker for one jtems
besides it takes long time to cook and the cooker is also
useless on a cloudy day. The families prepare the meal early

in the morning and go to work and the time schedule of the

solar cooker is not convenient.

The programme also includes the scheme of installation
of gobar gas plants to save the time spent on brushwood
collection, Three sites are selected in Shirkoli and work on

one plant was begun in February 1986 but the work is yet to be
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completed. Solar panels were installed in February 1985 and
four tube lights and one T.V. set were fixed. The unit was
however dismantled in May i.e. before the rainy season. These
are highly capital intensive projects and do not show a promise
of replicability. Attempts to install improved smokeless chula
was also made, but did not meet with much success. The
efficiency of the models is not so high as to effect a saving
to the extent of about 50 per cent so that the people find a
marked ;aving in the labour-time., This is because, many of

the models are still at an experimental stage and some problems
arise due to the specificities in local application (for example,
size of pots used). Unless they are fully adopted to the local
conditions and prove to be mérkedly more efficient they are not
likely to be accepted. For lighting Ferosene is used, the
consumption of kerosene was about 20 to 25 lit, per annum per

family.

Durables: Brass utensils are used by most of the peasant families,
poorer families had aluminium utensils, The families rarely
possessed any items of furniture., Kambal, a rough blanket made
of wool (made by khutekar Dhangars) is spread as a mat to squat
on the floor, it is also used as a blanket and as a cover for
protection from rain. Plastic sheeting is now coming into

use as g rain cover. Use of bicycle is rare as the terrain

is not suited for bicycle use. (Table 4,15) The usual

means of movement is on foot, Transistor radio set was reported
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by a few families. Use of wristwatch was more frequent. 1In
some of the smaller villages no family reported a wristwatch
while at least a few families had a wristwatch in the bigger
villages. The main manufactured items purchased by the
villagers are soap, match box, kerosene, paper and stationery
if there were school-going children and the clothing. Use of

footwear = chappals has now become common.,

15. Housing:

The houses are constructed mainly with the use of the
local material. For structural frame timber poles are used, the
walls are made of wattle plastered with mud+dung mixture or of
local stone with mud, The roof is slopping and is usually
covered with grass. Every year new layers of grass are added.
The structure lasts for 25 to 30 years. The basic unit is
khana which is about 1.5 metres in width, the length varies
considerably, Majority of the peasant houses had 3 to 5 khan.
The houses in zone IV are relatively larger; these families
were not displabed due to the construction of the reservoir,.
(Table 4,16) Poorer families had one khan houses. These
are usually like huts supported on four bambeco poles and
roof members, Some of the large families had houses with 6 to

8 khan., The better income families had houses with tiled roofs.

The average length of a house was abcut 8 metres, The

house is divided into three portions - the outer padvi - about
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Table 4.14: Average Consumption of Food Per Day Per Adult
in the Main Villages in the Panshet Catchment Area

— - - — - —_— e e e oy == PR — - wm ama e
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Item Daily Item Daily
consumption consumption
- per adult . per adult
(in grams) (in grams)
Rice/vari 100 Vegetables 40
Nachani/jowar 600 Sugar/qur 22
Lentil 16 0il 8
Pulses 24 Meat/fish etc. 10
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Table 4.15: Proportion of Families* Reporting Ownership of
Wristwatch, Radio, Bicycle and Sewing Machine
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Wristwatch Radio Bicycle Sewing Machine
Zone I 33 15 3 3
Zone II 25 8 1 1
Zone III1 20 6 4 -
Zone IV 20 - - -

* Refers to families covered in the survey from the main
villages, does not include Gavli Dhangar families

Table 4.16: Distribution of Families by Size of House
in the Panshet Catchment Ares

-— e Em e oy EE e A M O EE MR e me R e mm ew R AR e W mm Sm am s e wm me mm ar wm
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Zone 1 3 6 50 8 17 16 100
Zone II 8 11 51 4 24 2 100
Zone III 6 10 48 1 24 11 100
Zone IV - 7 20 13 51 9 100

* Refers to families covered in the survey from the main
villages; does not include Gavli Dhangar families
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2 metre long, a slightly elevated oti, 2 metre long and the
main room about 4 metre long with cooking arrangements in one
corner, (Fig. 4.7) For cattle padvi is used. The animals

and the humans thus live under the same roof. An average-size
house requires 100 to 150 poles and about 800 to 1000 pendis
of grass for roofing., The houses are constructed by the owners

with the help of a carpenter.

There are rarely any windows or openings in the wall.
The houses are dark, ill-ventilated, and bugs and flea infested.
The room is full of smoke when the chula is fired for cooking.
As twigs, small branches are used as fuelwood and the chulas

have very low efficiency the smoke menace is serious.

16. Utilization of the Biomass Resources of the Region:

As noted above the existing blomass resources are being
used to meet the needs of fuelwood, for house construction, for
charcoal making. Timber and bamboos are cut for sale. The
estimated annual exploitation of trees for charcoal making,

timber and other uses came to about 2500 tonnes and that of

brushwood about 2400 tonnes.

To estimate the bxisting stock of trees in the region
the averages obtained for the shifting cultivation areas,
forest areas and the sacred groves were applied zonewise and
aggregated. Zones I and II are almost devoid of trees and the

charcoal making activity is confined mainly to the villages from
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zones III and IV particularly to the larger villages like
Shirkoli, Mangaon, Tekpole, Dapsare. Those villages still have
some forest cover and sacred groves which are being gradually
encroached upon.. The regrowth is limited in these areas because
of cattle and human interference. Regeneration of trees is
virtually impossible over the remaining vast stretches which

are already dominated by Lantana and Carviag callosa that

threaten of remaining as a sub=-climax. It is feared that the
exploitation of trees at the present rate will mean almost the
total destruction of the forest in this region within a 10 to

15 years period.

17. Economic Activity of Gavli Dhangars:

Livestock is the main source of livelihood for the
Gavli Dhangars. They have been occupying the upper terraces
with ample grazing lands and sparce population, Traditionally
buffalo was the main milch cattle maintained by the Gavli
Dhangars. (Gadgil, Malhotra, 1979) A herd of about 10 buffaloes
or some equivalent mix of buffaloes and cattle was needed to
meet the basic needs of the family. The milk could not be
sold due to the lack of transport facilities and they sold

mainly butter or ghee and in some parts khava.

The Gavli Dhangars got incorporated in the market
nexus through the milk-collection organization., However, the

important point to note is that the organisation of production
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has remained unchanged. The family unit continues to be the,
basic production unit, and production and consumption of the
basic means of subsistence are not divorced from each other.

The major change is the near-total de-linking of milk production
from family consumption, Even though milk is marketed, dairies
have not developed as a business in this tract. The milch Eattle
is of local breed and is obtained from the home stock. It
subsists mainly on grazing and very little effort is made to
improve the cattle feed to increase the milk yield, It must

be recognized that under the present conditions it is not
possible for the Dhangars to view milk production as a business,
since there are several factors that are beyond the control of
the Dhangars. wWith so much of risk and uncertainty it is
difficult to make calculated investiments anticipating a rate of
profit with some degree of certainty. For example, Gavli
Dhangars face a serious shortage of drinking water for the
cattle, particularly during the summer months. There is a lack
of proper shelter for the cattle. The much-needed veterinary
service is not available. The supply of fodder is also not
adequate. Even the locally bred sturdy livestock succumbs

due to a variety of adverse factors. They cannot possibly

shift to improved breeds under such conditions,

Gavli Dhangars thus continue their traditional vocation

but under changed circumstances. It is estimated that a herd

of an optimum size of a single house hold (10 buffaloes or
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equivalent mix) needs about .5 km® grazing lands. However,

the grazing lands have become restricted as the peasants were
pushed from the valleys due to submergence of their lands and
the increasing pressure of grazing has led to overgrazing and
deterioraticn of the grazing lands reducing further their cattle
carrying capacity., They are thus caught uo in a vicious cycle
of progressive deterioration of thée pasture lands and are forced
to restrict the number of cattle they can maintain. Buffalo
requires relatively richer grazing grounds, more water and shade,
whereas cows can better tolerate a scarcity of fodder and can
reach terrain inacceséible to the heavier buffaloes; shift

to cows is noted with increased pressure on pasture. (Gadgil,
mMalhotra, 1979) The average size of herd in the Panshet
catchment was noted to be about 10 heads, 2/3 buffaloes, 2/3

cows, 1/2 bullocks and the young ones.

The yield of milk per lactation was noted to be about
500 to 700 litres in the case of buffalo and only about 200-250
litres in the case of cow. Most of the Dhangar families
interviewed complained that due to the detcrioration of pasture
resources they cannot maintain a herd of adequate size and
consequently it is difficult for them to meet their bare

subsistence needs.

Agriculture: Nearly all the Gavli Dhangar families have to

supplement their earnings through cultivation of inferior
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millets like Eleusine coracana (nachni}, Panicum milliaceum

(vari), Panicum miliare (Sava), which are used for home

consumption. Some of the families owned a piece of land,

some have encroached on the Government waste lands, and some
have taken land for cultivation on a share-crop basis. It is
difficult to ascertain the size of cultivated holdings, because
part of the land brought under cultivation through encroachment
is not properly surveyed and measured. The land in this hilly
tract is shallow and poor and it is essential to keep it fallow
for 10 to 15 years after taking crops for three-four years.

The rotation cycle is as follows: lst year = nachani; 2nd

year = vari; 3rd year - sava. The land under cultivation gets
shifted from time to time. For ploughing, a wooden plough or
hoe is used depending upon the nature of land. For traction
bullock power is used. Nearly half of the cultivating families
owned a pair of bullocks. The bullock-less families or those

owning one bullock are not often able to plough their land

properly and on time.

It was reported that the productivity of land has
declined due to soil erosion and reduction in moisture levels,
s0 that it was necessary to put a larger piece of land under
cultivation to obtain a given quantum of foodgrains. Con-
sequently extension of cultivation to steeper lands or lands

totally unsuited to agriculture was noted. In the long run
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this would lead to further soil erosion and degradation of

lands. However, the Dhangars are today pushed to the cultiva-
tion of marginal lands mainly because of the progressive deterio-
ration of the forest and pasture resources. The per family
production of cereals broadly varied between 2 and 4 quintals
per annum,. Some families did not own any land and also did not
have the means to bring waste land under cultivation. A few
families did not even own any livestock and they had therefore

to take to wage work.

pDivision of Labour: The traditional division of labour between

sexes has remained more or less unchanged. Women are
responsible for cleaning the Eattle pen, collection of fodder
to be stored up for the use in the rainy season and for fetching
water. They, at times, deliver the milk at the collection
centres, Men are responsible for milking the cattle and
delivery of milk and may also help in bringing of fodder and
fetching water. The only noteworthy difference is that the
work of preparing butter/ghee which was the responsibility of
women is no more there; fresh milk has instead to be delivered
at the milk collection centres., This involves a daily trip
covering on foot a distance of 2 to 5 kilometres and it is the
man who usually takes up this task. At the same time it must
be noted that the time required and the energy expended for
tasks like collection of firewood or fetching of water,
particularly in summer has increased because of deforestation

/
and this has meant an increased burden of work on woman.
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The work of clearing the plot and firing it is taken
up by both men and women, while ploughing is exclusively the
man's responsibility. 1In operations like sowing, and harvesting
men and women usually work as a team. The Gavli Dhangar families
also engage seasonally in the collection of some forest produce.
Men, women and children join to collect apta leaves, or picking
of fruits like karvand. Tasks like collection of honey or
harvesting mango or jackfruit is usually undertaken by men and

boys, and the produce 1s generally marketed by men.

Diet: The diet generally consists of a nachani bhakar and

chilli-powder or onion to gulp it with. The Dhangars cannot
afford to have vegetable side-dishes or curry in their daily
diet. The estimated average daily consumption was 600 grams

of cereals pef person., In addition 20 grams of pulses, 20

grams of jaggery and 7 grams of 0il were consumed per day

per person. The daily sale of milk has adversely affected

their diet. Nearly all the milk is now sold out and consumption
of butter-milk which was quite substantial got almost reduced

to zero., This amounts to, on an average, a reduction by 200
calories per day per person, The loss of butter-milk consumption
is not made up by purchase of substitute nourishing food items,
The marketing of milk has thus resulted in a definite dete-
rioration of the diet of the Dhangars; a nourishing item has

been subtractéd from a diet which is not varied and balanced.
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Despite the fact that the Gavli Dhangars have been
inhabiting a tract rich in wild animals, including mouse deer,
barking deer, sambar, wild pig, jungle fowl, pea fowl, black
naped hare, they had not developed any tradition of hunting.
However their traditional diet, which was mainly based on
home-produced livestock products - chiefly butter-milk, some
poultry, and honey, fruits, nuts and other forest products
together with the millets they cultivated, it is computed,
provided them with adequate protein and calorific intake.
(Gadgil, Malhotra, 1979). Currently, however, the Dhangars are

able to get only some seasonal fruit like mango, Vangueria

spinosa (alu), Artocarpus integra (phanas), Syzygium cumini

(jainbhul ) and in rainy season some vegetable like Cassia tora

(takla) or some tubers and roots from the forested areas. The
supply of these fruit and vegetables is also adversely affected

with the deterioration of the forest wealth.

with the daily sale of fresh milk the calves are not
being allowed to suckle as before, thereby stunting their
growth, delaying the age ¢f reproduction and worsening the

fodder-to=-milk conversion ratio.

Housing: Houses of Gavli Dhangars in most of the clusters are
poor and constructed using the local material. A wooden frame
of country timber makes the structural frame, for roofing

grass or leaves are used and the walls are made of wattle or
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bamboo and plastered by mud-cow-dung mixture, The floor is

also plastered by cow-dung. The humans and the animals still
live under the same roof. The house consists of a long room -
the front portion (60 per cent of the area) is for the animals
where the roofing is low; the back portion which has a little
higher roof is used by the humans. This part is usually

divided into two portions - the outer part used by the menfolk
and the inner portion by women, for cooking, etc. (Fig. 4.8)
The houses are thus unhygienic, full of foul smell and flies.

The roof leaks in the rainy season, thus increasing the incidence

of cattle mortality.

In the sphere of domestic life, very few of the factory
products have reached the Dhangar habitat. They use firewood
as fuel, oil-lamp or lantern for lighting (possession of a
torch was not reported). Primitive stone grinder is used to
grind the flour and a stone slab to grind chillis, Facility
for drinking water is almost totally lacking. They have to
walk down the hill and bring tinful - of water at a time, to
meet the needs of water for drinking, cooking and other
purposes. Brass utensils have partly replaced the earthen
pots, but for water storage or for storage of food-grains
earthen vessels are used. Use of washing scap was reported

by a few families,
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18, Major Problems:

Speaking about the main problems faced by the Gavli
Dhangars, repeated mention was made of the inadequacy of land
for cultivation so that they are not able to grow enough
foodgrains needed for the subsistence of the family, Other
problems mentioned were: (i) Lack of capital needed for running
the livestock business and particularly for the purchase of
milch animals; (ii) Lack of funds to construct a proper shelter
for the cattle that can withstand the heavy monsoon rains
(due to the leakage and the consequent exposure the incidence
of cattle mortality increases); (iii) The lack of fodder in
the summer months leads to consumption of fruit of Ficus

glomerata that does not agree with the cattle (this increases

the risk of cattle mortality); (iv) Shortage of water parti-
cularly during the summer months results in digestive disorders
(the task of collecting and carrying water for household
consumption and for the cattle involves expenditure of enormous
amounts of time and energy); {v) Lack of alternative avenues

of work/employment to supplement their mcagre earnings;

{vi) Dependency on Marwari (private moneylender-cum-trader)
from whom loan has to be obtained to meet the deficit in the
current expenditure; (vii) Irregularity in receipt of cash

for the milk delivered to the cooperatives (as per regqulations
the payment is to be made every fortnight; sometimes the

payment is, however, reportedly delayed even for over a month J,



142

19, Pattern of Illness and Medical Care:

The pattern of illness amongst the people in the
project area is a mixture of a typical picture of a deprived
and underdeveloped community and a few specific features.

The determinants of the health of the people - nutrition,
sanitation, housing, working conditions, health-education,
availlability of modern medical care — all are in a poor state

in the Panshet catchment area.

Nutrition: The usual diet consists of rice or bhagar and

kalwan, Bhakaris made up of pachani and chatni;_occésionally

fish or meat is used in place of chatani, or dal. Day by day
larger and larger part of whatever milk that is available is
sent out for sale. Same is the case with eggs. The diet 1is
quite deficien£ in proteins, vitamins and oils. Hence there

is widespread malnourishment which also predisposes the people

to a variety of ailments.

Sanitation and Housing: One peculiar feature of the area is the

tradition of keeping the cattle in the same house, in the same
room in which the family lives. The cattle is generally kept

at a lower level and the "living room' is a couple of steps

higher th there is no wall in between and the litter and the

resultant flies and insects thrive in the house.

A second feature of this arca is extreme paucity of

water from January to June. Women have to go down for two
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kilometres or so to draw water (often muddy) from streams down
the hills. This shortage results in increased insanitation and
hence increased insidence of diarrhoeas and skin-infections

during this period.

Working Conditions: They are more arduous than in the plains,

torrential rainfall, biting cold-winds, difficult, sloppy
terrain, primitive tools and implements = all together make

labour very arduous,

Health-education and Availability of Modern Medical Care: Until

- .

recently, this was hardly existent. Traditional health-care,
is unable to prevent the development of serious disorders and
complications. This is shown by the fact that, whenever possible
the people bring the ill from a distance of 20-30 kilometres to
Panshet township for medical treatment, even if there 1s no bus
service (except to certain places during January to May) or
even if bullock-carts can't be used due to difficultl terrain.
From 1978 a Zilla Parishad launch equipped with dispensary
visits certain villages by turn. But it is closed during heavy
rains and in general meets only a part of the requirements of
this area. Malaria workers conduct spraying and Chloroquin
tablets have been kept in certain villages. But unitl

recently, none of these ever reached the vhangarwadis.

R e e e e e e e —————

following illnesses constitute the majority of illnesscs -
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1) Undernourishment has a specially deleteriocus effect
on the children and pregnant women. Young children are parti-
cularly susceptible between the age of one and two years when
breast feeding does not provide adequate nourishment and they
are not fully adjusted to the adult diet. Due to malnourishment
the children succumb to night blindness. Specific manifestations
like anaemia, vitamin A deficiency, stunted growth in children
are common. Feeling of tiredness, bodyaches etc., among the
adults are the results of undernourishment and overwork.

2) Diarrhoeas are common especially during the summer
and rainy season.

3) Colds, coughs, fevers are very commonly found in
the rainy season as a result of rough weather, poor shelter,
poor nutrition. Malaria is found throughout the year and along
with other fevers, is much more predominant than in the plains.

4) Skin infections and eye infections are common in
summer,

5) Incidence of worms, chronic ear discharge in

children is high, as is the case elsewhere. But dental caries

appears to be less.

h-education and Medical Services in Recent Years:

e s

ncreased Healt

—— -

From 1981, Garib Dongari Sanghatana, organization consisting

predominantly of the Dhangars in the area has been formed.

This organization, sponsored by the Village Community

Development Association, a non-Government body, has taken up
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health-conscientization work from 1981, Activists of this
sSanghatana have been trained at Panshet township by a doctor
from Pune. These activists treat ordinary cases of diarrhoeas,
fevers, worms, malaria, superficial skin and eye infections,
distribute iron pills to pregnant women and vitamin A to
children. Chloroquin tables and iron and vitamin A have been
supplied by the Govt. and the rest of the medicines are made
available at a uniform rate of 10 paise per tablet, Health
conscientization is the chief aim of this work and through this
modern health-education, preliminary medical care is made
available at a cheap rate in the remotest of the hamlets for the
first time. This activity is carried out predominantly in the

Dhangarwadis.

From 1983, the Govt. has lowered the educational
criteria for the selection of Village Health Workers in its own
programme in this area and it is through these health-~workers
that now, a few simple medicines are made available free of
charge in many villages. The medicines are however, generally
in short supply and the workers are poorly trained, Increased
pressure is being brought on the villagers to undergo steri-

lization operations. But there is a lot of resistance to this.

Availability of medical care for ordinary illnesses has
definitely helped the people, has reduced their sufferings and
medical expenses. The overall health-picture cannot however be

improved unless the overall socio-econcmic conditions are improved.



CHAPTER V

Redevelopment Programme for Kuravati
Shirkoli and Mangaon

Section I: Kuravati - A Depredated Village

Kuravati is a small village (12 families) located on the

northern side of the Tanaji Sagar at a distance of about 2 km. from
Panshet township. The terrain in general is rough, very much
broken, The valley region is separated by steep barren hills,

The highest peak in Kuravati is located towards the south-west

side at an altitude of 855 metres. Table lands are rare; more than
60 per cent of the area has higher than 20° slope. Soil cover is
shallow, the average soil depth is only about 8 cm.s. The chemical
characteristics of the soils in Kuravati are as follows: pH is
neutral except in cultivated fields and on the upper slopes,

where soils are slightly acidic. Average pH is 6.65 while the
lowest pH recorded is 5.8. Soluble salts are at safe level., The
average organic carbon content is .435 kg/ha, Potash = 249.7 kg/ha
and Phosphorus = 15.7 kg/ha. The.average annual rainfall at
Kuravati is about 2000 mm.s. There are three streamlets in

Kuravati two on the eastern side and the third on the western

side. All the three streamlets dry up in the summer,

Vegetation: To sfudy the vegetation of Kuravati and the intensity
of biotic interference thirty quadrats of 10m x 10m size were
taken from the lands belonging to the forest department, 15 from
the patch located above the road and 15 from the patch located
below the Panshet — Gondekhal road. The patch above the road

14¢€



| Map-9 _
Contour map of Kuravati village (Before the construction of the dam)
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Map-10 SLOPE MAP OF KURAVATI (Before the construction of the dam)
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Vegetation map of Kuravati
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close to the top of the hills, is moderately disturbed while
the latter patch of forest is located near the village and has

suffered heavily due to grazing and hacking.

In the patch above the road Lantana camara, Woodfordia

fruticosa and Carissa congesta are the dominant shrub community,

exhibiting a frequency of more than 80 per cent while

Lasiosiphon eriocephalus, Meynea laxiflora and Pavetta

bengalensis are the common shrubs showing a frequency between

40-46 per cent. The only tree species which is dominant is

Terminalia alata; it shows a frequency of 80 per cent. The

next tree in the frequency order is Bauhinia racemosa, with a

frequency of 40 per cent. The composition of the plant
community in the forest patch below the road is more or less
the same as noted above., However the number of plant species
per quadrat is considerably less. There are almost no trees;
most of them have been either cut down or lopped. Lantana
camara and Carissa congesta are the dominant shrubs showing a
frequency of more than 90 per cent. The next common shrub

which occurs is Lasiosiphon eriocephalus with a frequency of

40 per cent. Terminalia alata is the only dominant tree with

a frequency of 66 per cent. The quadrat study was first carried

out in 1983 and was repeated in 1986, It was noted in 1986

that the vegetation 1is dominated by the same plant community

as noted in 1983. The current survey however indicates an

increase in the number of plant species per unit area in the
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patch above the road and also the occurence of Allophyllus

serratus, Jasminum malabaricum, Pavetta bendgalensis and

Embelia tsjeriam-cottam. This indicates the secondary

successional stage; if protected, climax stage should be a

deciduous forest.

Economic Activity: Kuravati lost nearly all the cultivable lands

due to submergence. Only about 3 hectares of land is under
shifting cultivation and there is no rice land. A total of
129 hectares of land out of 193 geographical area was acquired.
- Of this a small piece of land (about 8 hectares) that is not
submerged is still owned by the irrigation department., About
30 hectares belong to the forest department. The private land
thus extents over some 14 hectares only. Eventhough there are
only 12 families in the village the land base is too slender
to sustain these families. The main source of income is

therefore wage employment ei Panshet township where five workers

work year round and 10 go for seasonal work,

The reported number of bovine population in 1984, was
20 bullocks, 14 cows and 6 buffaloes. Since the private lands
are meagre the cattle freely move into the lands belonging to
the irrigation department and forest department.,  There is in
addition an influx of some 40 cattle heads and over 50 goats

belonging to the Dhangars from the neighbouring village of

Saive,
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It was noted that as the total land available for
cultivation is very limited the fallow period is reduced to {our
years. Such a reduction in the fallow period coupled with the
conditions which are highly conducive to mycotoxin producing
fungal attack, i.e. rains drenching the crop before harvesting,
atfected the pachani crop during 1983, The two fungal species

isolated from the infested plants are Claviceps purpurea from

the infested spikes and Helminthosporium nodulosum from the

¥*
stalks and leaves,

The villagers suffer due to the shortage of grazing lands,
which are now much degraded where only kusali and bongrut occur,
The villagers also face a shortage of fuelwood. As the vegetation
coveris sparce they have to go hunting for karvi and rametha

brushwood and spend 5/6 hours daily to collect the necessary

quantity.

There is thus an acute shortage of land for cultivation,

the yields are low and the crop infested, the grazing lands are

inferior and inadequate even when the viilagers encrecach upon the

lands belonging to the forest department, tree cover is lacking,

the consequent soil erosion is degrading the lands further,

i ced by the fungus.claviceps that causes
ngg¥§s$l§§lgﬁg;aﬁgoggn leag to convulsive violent muscle spasms

i uite periods and sharp retractions of the heads,
?iziggggg g;fgvgtion,pabortion, decreased milk product}on. The
consumption of 100 grams of ergot over about 100 days is noted to
show among humanssymptamsOfconVUlSlVe or nervous forms thgt .
include tingling, itching, numbness of hands and feet, twitching,
muscular cramps and sustained spasms and convulsions. On enquiry,

such symptoms were not reported in Kuravati.
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Only a limited wage employment is available at Panshet township.
The Qillagers thus face the problems of underemployment, low
incomes with little prospects for improvement., Unless a radical-
ly new approach to the redevelopment of the region is accepted,
the future of the inhabitants of Kuravati and other villages

like Panshet, Ambegaon, Dhindli from the Ist zone is bleak. An
attempt is made in the following to work ocut an alternative plan
of development taking into account the limited resource base of
the village, the needs of the villagers and the need to restore

ecological balance,

Redevelopment Programme: The entire land in the village can be

grouped under (a) protected lands, (b) production lands,
(c) reservoir bank, (d) stream bank, (e) back-yard gardens and
(f) road side for drawing out the plan of redevelopment of

vegetation.

(a) Protected Lands: The total land of about 50 hectares belonging

to the forest department needs to be reserved for putting under
permanent vegetal cover as these are located on the upper hill
slopes with a steep gradient. It is essential to keep this
tract undisturbed; it needs a full protection from grazing and
other interference. In Kuravati most of the eastern hill slopes
belong to the forest department and the patch situated below the
road is in a degraded condition., Natural regeneration in these

areas will take a long time. Thus certain suitable plant species
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like Terminalia alata, Bridelia s uamosa, Butea moncsperma in

two rows are suggested along the contour lines on the western

side slopes and a close plantation of Gmelina arborea and

Dalbergia latifolia, on the eastern hill slopes at 2m x 2m

spacing with a lower shrub cover.

(b) Production Lands: These lands include 12 hectares of private

land, where presently various agricultural crops like nachani,
vari and karale are cultivated, but in any one year about 3
hectares are under crop. A piece of land admeasuring 8.36 hectares
acquired by the irrigation department can be utilized for the fuel
and fodder crops as the present private farms cannot fulfill these

requirements.,

Prior to the construction of Panshet reservoir the land
surface was covered with a great variety of grasses, a few

legumes and other native plants. Now the dominant grasses in

the farm lands are Heteropogon contortus and Themeda guadrivalvis;

but their feeding value is less, hence these are considered as

of medium economic value. The high quality grass is characterised
by leafiness, bright green colour, a pleasant aroma, pliable
texture, palatability and high nutritive value. The nutritious

species like Dichanthium, Chrysopogon montanus Iseilema laxum,

and Arundinella rarely occur due to biotic and other

influences. GConsequently, the availability of fodder is less

than what is needed. Best results can be obtained through

better range-management methods. The main directions in this
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regard are selection and cultivation of nutritive grasses. The
total 12 hectares of private land holdings which are located on
the middle slopes can be used for this purpose, For best results
the grass lands must be grazed or harvested before the seeding
stage. At this stage the érass is more nutritious and palatable
and it has a more stimulating effect on milk production. In
addition quick maturing trees of economic value but which are

not browsed by the cattle e.g. Ghelina arborea, Melia composita

can be grown with a spacing of 10m x 10Om.

The upper slopes which belong to the forest department

need to be protected from grazing. The grasses that grow in
these areas can be harvested by the farmers for use in the
summer season. The maintenance of forest land would need full
cooperation of the villagers; this could be ensured if the
necessary fodder supply is provided. For this it would be
necessary to go in for a combination of grass with tree-leaf
fodder, say in the ratio of 6;4., The grass lands can be
rotationally grazed in the following way. The grazing grounds
should be divided into five blocks of equal size. Each of the
block can be demarcated by natural cobjects, such as trees or
One block should be completely closed for

large boulders.

grazing, two of the blocks should be allowed to be grazed

moderately and the two remaining blocks should be rotationally

grazed. This will make for more efficient utilization of the

herbage as it confines the grazing animals sc that they obtain
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their fill without trampling the entire grazing grounds., If
ungrazed herbage, and weeds are weeded out and dung is collected
from the grazing lands, healthy growth of grasses can be achieved.
With proper management it is possible to procure 7 to 8 tonnes of
grass per hectares., The shortage can be met through the use of
tree-leaf fodder, the tree-leaf fodder can be obtained by growing

trees like Leucenia leucocephala, Butea moncsperma and Ficus

species in 5 hectares belonging to the irrigation department,
and the remaining 3 hectares of the same plot can be utilized

for fuelwood plantation of Leucaena leucocephala and Dalbergia

sissoo.

Since it is suggested that shifting cultivation should be
discontinued and that these lands should be put under grasses
and trees, the livestock composition will have to be appropriately
| changed. If there is no cultivation, bullocks will not be needed;
cows are mainly maintained today with the view of obtaining

bullocks from the home-stock. The livestock rearing neec  not

any more be bullock-oriented, but should be milch-cattle-oriented
viz,, buffalo, and improved cows. The number of milch cattle
will have to be adjusted according to the availability of fodder.

It is also essential to provide the necessary veterinary service
at Panshet township.

(c) Reservoir Bank: Banks above the highest water=~level along the

reservoir require a permanent and continuous green belt of two

to three hundred metres width to capture the eroded soil at the
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last front and to prevent the silting of the reservoir.

Profiles of such a green belt may be differentiated into three

sub-zones.

(1) the first sub-zone will be exposed to partial submergence
during the rainy season.

(2) the second sub-zone will not be exposed to submergence but
will have a good moisture content in the soil.

(3) the third sub-zone will not be exposed to submergence, but
will serve the purpose of providing shade to the middle zone.

The first sub=-zone of vegetal cover along the reservoir
bank should be of five metres width, the plant species that can

grow even in a partial submergence area are Vitex negundo,

Homonia riparia, and Salix sp. The second sub-zone along the

reservoir with a width of 150 metres should be under mulberry
plantation for sericulture. Sericulture is a cottage industry
with an agricultural base; it does not involve long training

and is essentially labour intensive. Out of the four commercial
varieties of Morus alba, the variety Mg is best suited for
reservoir bank; it can tolerate the long dry season, If irrigation
is “provided the yields are twice as much. Fresh 15 cm, cuttings

of mulberry can be planted along the furrows with a gap of 3 m.

during June or July. The best season however, is during the

pre-monsoon showers. Hundred metres of reservoir bank would

require 1650 cuttings for strip plantation the strip being of

150 metre width. The plants easily establish in the rainy
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season. If harvested from the 2nd year one !.. dcre of plantation
sustains about 125 kg. cocoon production in one year. The
expected yield under dry and irrigated conditions is presented

in Table 5.,1.

Table 5.1: Expected Leaf-yield of Morus alba and Production
of Cocoons Cone acvey .

W Am AR W am SR AR o e AR g, TR A En e TE oy EE TE e R TS mp EE T am omm W omam W

Leave yield (kg) Production of cocoons {(kg)

Month 0 ——mmmem—mm—m—ee—eo e e et e— ——————
Dry Irrigated Dry Irrigated
lands lands lands lands

August-

September 2000 2400 63 90

October~

November 1300 2400 37 g0

December-

January 700 2000 25 75

February-

March - 1000 - 45

Total 4000 7800 125 300

-— eoes e O e ey e
-_— wy EE wm am = ay Wm wr  wm ew
- e ame R ey e EE am ws A am == S

Cocoons are purchased by ‘Khadi Gramodyog on the basis of
grading; the rate generally ranges between #,25-45 per kg.
The cocoons are ready in about one month; under dry cultivation
al harvesting of leaves it is possible to

and with rotation

have 4-5 crops in a year. If a centre is opened up at Panshet

township with the necessary facilities for cocoon rearing, the
plantation of mulberry along the reservoir bank in the nearby

villages can support this centre. The villagers can take care

of the plantation and supply the leaves to the centre., It is
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estimated that one person, engaged for full day in plucking
mulberry leaves can earn about R, 8 to k. 10. The cacoon
rearing centre can also provide some employment to the local

people.

The third sub-zone will be a strip of hundred metre
width to be planted with bamboo, Before taking up bamboo planta-
tion it is necessary to establish some tree cover by planting

trees like Terminalia alata. The selected bamboo species is

either the native variety, that is Dendrocalamus strictus or

Oxytenanthera monostigma, the commonly occuring bamboo in the

Kolhapur region. These species can be propagated by three
different ways. (a) The first method is by seed. Germination
rate ranges between 60-80 per cent. Seeds should be freshly
collected for better germination. The seedlings in the market
are sold at a price of iwo rupees per plant while the raising
cost will not cross 30 paise per seedling, (b) The second
method that is widely practiced is by rhizomes, Healthy
rhizomes are carefully separated from the mother plant and

trahsplanted into pits, {c) The third method, which is

practiced only in the Kolhapur region for Oxytenanthera sp. is

through stakes. Stakes of 2 metre size are separated from one
year old bamboo and then the stakes are transplanted into pits.

Generally the survival rate is less in this method of

propagation,
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Bamboo plantation needs a 6m x 6ém spacing; this amounts
to about 280 plants per hectare. The clump gets ready for
harvesting in 7-8 years. Subsequently bamboos can be cut in a
rotation of three-four years. Though the initial yield of
bamboos per plant is four, in the later years it will rise to
6 to 8 sticks per clump. Thus individual bamboo clump can
produce bamboos in seven to eight year cycles. The wholesale
price of a bamboo stick is four rupees while in market it
fetches 8-10 rﬁpees depending upon the length, girth and

other qualities. (d) Stream Banks: There are three streams in

Kuravati with a total length of about 2000 metres. Trees like

Mangifera indica, Pongamia pinnata, Dalbergia sissoo and Melia

composita in two rows should be planted on either side of the

stream with a five metre wide cover of shrubs and small trees-

Bauhinia recemosa and Cassia fistula with a spacing of 6 metres.

(e) Back-yard Garden: For the yard adjoining the house various

trees like Mangifera indica, Semicarpus anacardium, Artocarpus

heterophyllus, Buchania lanzan, Dendrocalamus strictus,

Garcinia indica and Dalbergia sissoo are suggested as these

trees need some care and protection. Many of these plants
fruit in summer, when the farmer is generally unemployed, and
can. take up the fruit harvesting work. In addition climbers
of pumpkin, white gourd, cucumber, dodaka can be grown on the
roof and along the fence and these vegetables can be marketed
(f) Road_Side: A narrow dusty road starts from the

at Pune.

Tanaji Sagar dam, meets another road from Warasgaon side in

Kuravati village, which after one and half kilometers reaches
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ﬁmbegaon. There is no vegetation by .the road side, but only
half-exposed boulders. On the way to Ambegaon to the left above
the village settlement four big gullies appear consecutively
with a short gap inbetween. The kaccha rcads are temporarily
repaired every year by making cuts into the nearby hills. The
boulders are turned to gravel and spread on the surface of the
road. The torrential rains during the monsoon wash away parts
of the gravel with a large quantity of soil, making huge cuts
wherever the soil is loose. These road cuis slowly turn into
big gullies with cattle and human movements. The roadside
gullies in Kuravati have a width ranging between 2.5 and 3.5
metres and the depth is ranging between 1.5 and 2 metres. Soil
conservation works can be carried out by elevating the road
towards the reservoir side and making a channel on the right
hand side to carry the rain water and by constructing bunds

near gullies and diverting the rain water through proper

channels. This can be followed by planting Gravelia robusta

and Casuarina eaquisetifolia on the right bank in one row and

Glyricedia maculata and Erythrina variegata and Dalbergia .

sisoo on the left bank in two rows. In addition there should

-

be a shrub cover of Carissa congesta, Meynea laxiflora end

jke Bauhinia racemosa and Cassia fistula.

small trees 1

Gully Control: Encouraging vegetation growth along gully sides

and beds, is the best and safest way of stabilizing them.

Plants like Vitex, Calatropis, Agave, Emblica officinalis and

Flacourtia latifolia are best suited for this purpose. Measures




162

like (a) diverting the flow from the gully, (b) reducing the
inflow by treating the area with soil conservation measures,

(c) fixing up temporary or permanent structures in the gully to
regulate the water flow and to allow silt deposits for encouraging
vegetation growth and (d) prevedting cattle to enter the gully

area should be taken up.

Planting: The planting should be undertaken at the break of
rains. If it is direct sowing, seeds require warmth hence it
can be done one week or so before the rains., It should be
undertaken at a regular spacing. The spacing adopted varies.
from species to species. Generally closer spacing = 2m x 2m
spacing, has been suggested for contour plantation and in
other degraded forest land. As the survival rate of various
plants in natural conditions will finally come at the most to
50~60 per cent, there will not be any crowding. Because of
close planting it is expected that large gaps will not remain
in the plantation. Certain precautions have to be taken as
the germination capecity of seeds varies from plant to plant
due to a variety of factors. For plants like Dalbergia
latifolia the fertility of the secd is very poor, being about

1-2 per cent, although the tree seeds abundantly. In the case

of seeds with a hard wall like Tectona grandis, Melia composita

it is necessary to sufficiently moisten and crack the endocarp.

In the case of trees like Dalbergia sisoo, Dalbergia latifolia,

Bombax ceiba, Azadirachta indica and Butea monosperma root
?
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suckers are produced freely, which originate from adventitious
buds on the roots, particularly when the roots are wounded or
when irees are felled. Afforestation requires different methods

of propagation. Trees like Erythrina variegata, Salix sp. and

and Morus alba can be easily propagated by cuttings. Sowing

can be made either by direct broadcasting along the contours or
nibbling the soil and placing the seeds of various shrubs like

Meynea laxiflora, Carissa congesta and Cassia fistula or

planting them in furrows in the case of Morus alba, Salix,

Leucenia leucocephalus etc., and in pits in the case of bamboo,

Melia composita, Mangifera indica, Terminalia alata and

Bridelia sguamosa depending upon the capability and adaptability

of individual plant species. Table 5.2 gives information about
the plants suitable to zone I, the appropriate method of

propagation, spacing, pretreatment of seed etc.

Section II: Shirkoli - From Tradition to Modernity : Shirkoli

is situated on the southern side of the Tanajl Sagar, and falls

in the second zone. It occupies an area of 1369 hectares out

of which 59 hectares were acquired by the irrigation department.
The village settlements are scattered in four colonies along

the reservoir bank. Dhangars stay on the upper slopes far away

from the village settlements. The highest peak 1s located on

the south-west side of the village at a height of 10C0 metres
aSove the sea level. The upper slopes are very steep, while

the lower slopes are gentle and have got better soil depths
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PLANT SPECIES SUITABLE TO KURAVATI AND APPROPRIATE

METHODS OF PROPAGATION

Plant name Pr So Sp AP Sw/Kg |Ge {in/) |Pt
The first sub zone along the

reservoir bank

Homohoia riparia —_ — — —_

N S F n*im

Salix babylonica C.Su - " — — - —
Salix tetrasperma C,Su - s -— — - -
Vitex negundo C r " — - - -

"he second sub zone along the

reservoir bank

Morus alba. C F InX 3 1600”{(15 90 N

The third sub zone along the

reservoir bank

Tenérocalamus strictus X 0q X100 55000 80-90 N

D a SR |p 6., X6 [160GX100]

Oxytenanthera monostigna S RSH P “ . » N

L)

thoeniy <vlvestris S P . » - - Cwi8h
Terminalia alata q P * - - — Cw.48h
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Plant name Pr So Sp ADP Pr Sw/Kg [Ge (in/) [P
Road side 1500
Casuarina equisitifolia SC P 3 X3, 750000 |40-60 N
Glyricidia sepium C P m o m N
gravelia robusta S P » 105000 |variable |N
Erythrina veriegata S,S! P . 2000 50-60 [N
Along the contour lines
azadirachta indica (1) S P 2mx2m l 4400 70-75 N
Bauhinia racemcsa (u) ° 80 N
Eridelis squemosa (1 S P ) N
Butea monosperma (u) S,Su. P . 1800 30 N
Cassia fistula (ly) S P . 5500 65 Bw 5m-
Dalbergia latifolia (1) S, Sy P v 24000 50-60 N
palberpia sissco (I) S P . 14000 80 N
Erytirina varicgate () St P ¥ 2000 50-60 M
Termirzlia alata ([) S P . 4001wits [40-50 CwiBh
| = lowercontour (750 Planis required }

u @ upper contour {10pQ plants required)



Plant name jof S0 Sp Ap Sw/Kg [Ge (inZ) (Pt
Carissa congesia (ul) S F tn ® 1m * - - N
4izyphus ruzosa o F | w . - - N
For fuel and fodder

Dalbergia sissoo S P 1 x o 1739 1,000pods| 80 N
Leuceena leucocephala S F . 90 N
For. private farms

Gmelina arborez p 10 X0 \2.09ha-13300 1 000kernels| 80-30 N
Nelia composita S P ) 1700 BeS.24h
Grass land

Arundinella Sp ﬁJS F 12.08 ho. — - —
Chrysopogon montanus 5 = . - - _
Dicnanthium annulatum S F . — - —
Isclima laxum S = — - —

_ggl_




Plant name Pr So Sp Ap Pr Sw/Kg rGe(iﬁ/) Pt
Along stresms 100G10gg) 330+ 330
Bombax ceiba S 8) BnX0 28000 |50-70 N
Dalbergia sissoo g P . 14000 lgo N
Gmelina zrborea S P » 1000kerrels| 80 - 30 N
Mangifera ingica < P » 8-10 a0 N
Lelia composita S P u 1700 BeNS.24.h
Pongamia pinnata S P N 1500 75 Cw.48h.
House gardens
Anacardium occidentale S = . . + 500 90-95 N
Artocarpus heterophyllus S P . ‘ .
Buchanania lanzan’ S P . . ‘
palbergia si5s00 5 P ¢ . . 14000pod 80 N
Dendrocalamus stricths SR P . ¢ . 55000 |€0-80 N
Garcinia indica S P i ) ‘
Mangifera indica S P * * * 8 10 30 iN .

-{91-




Plant name Pr So Sp AP Pr Sw/kg  [Gelinz) |pi
Murraya koenipgii g P * + +
Semecarpus anacardium S |64 * + ¢

P Propagation

S Seeds

C Cuttings
Su Suckers
R - Rhizomes
St Stakes

S0 Sowing

F Furrows
P Pits

SPp Spacing

+ According to
convenience

Ap : Area to be planted
Pr : Plants required
Sw/Kg : Seed weight /Ky
Ge (in7 )YGermination in percentage
Pt :  Pre trealtment
N N
Cw-48h : Soaking in cold water
for 48 hours

Bw Smin:Soaking in boiling
water for § minutes

Be.3.5-24h.Breaking the endocarp
and soaking in water

for 74 hours

Not available

- 89l-
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First subzone

¥ alix telrasperma
Salin onica
Homongia riparia
Vitex negundo

Second sub zone
- Morus alba
Third sub zone

: Qendrocalamus Sinctus
Quytenanthera monas!tigma
Terminafia alala
Phoemix sgl\:s?ls

Middle contours and gentle upper slopes

—o— a- ‘Dalberara latitolia
Dalbergia 515500
jerrminalha atala

Brodela 5quamosa
Az adirachla indca

Ubper conlours
wra-s grythrina vanegaia
Bulea morosperma

Careya arborea

Sireams
——-  Mangitera ndica
Bombax ceiba

Pongamia pinpata
Jmelina arborea
albergia 515500
delia composiia

Privale |aEmsl. bo
v »meling ar
Melia com__LFDng

ichanthiym anoulalum

hrySopogqon mant anus
Iseilem: l3xum
Avundipella ¢

Fuel and fodder tarms

Leucaena leucocephala
Dalbergia 315500

™~

Road side
='vT QGravelia robusta
Casuanna equisetolia
=== Glirici1yia sepum
Ecythrina varegala

- 6S1-
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due to the accumulation of silt from the upper slopes. The
average soil depth is 30 cm.s, but in certain cases it is
reaching upto 60 cm.s., Soils are normal. The average pH in
the fallows is 6.31, the soluble salts content is 0.082, which
indicates safe levels. The value of organic carbon is 0,724
kg/hectare, potash - 296.66 kg/hectare and phospharous -
35.733 kg/hectare. The village experiences an average annual
rainfall more than 3,500 mm.s. One stream which originates in
the hills of south west side after taking serpentine turns
Joins the reservoir near the Shirkai sacred grove. The
protruded reservoir water divides the village into two parts.
Villagers do not use the reservoir water (except for the two

scheduled caste families) but a well near the village settlement

and 4-5 springs nearby.

Vegetation: The village for the last four years has been a centre

of various experiments and in fact has been choosen as a model

village for development by Sahyadri Vikas Mandal, a social

organization from Pune. The vegetation of the village can be

divided into four categories. f{a) Afforested lands by Sahyadri

Vikas Mandal, (b) Sacred groves, (c) Fallows, (d} Reserved forest.

Some of the lower hill slopes taken on lease by the
Sahyadri Vikas Mandal were afforestated with different plant

species Their experiments are worth discussing., The different

plant species that have been planted on the hill slopes are

Leucaena leucocephala, Acacia auriculiformis, Tectona grandis,
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Anacardium occidentale, Eucalyptus sp., and Mangifera indica.

Although the survival rate of various plants is high, their

growth is rather poor. Their trials with Leucaena have failed

due to black-naped hare, which ate away the young leaves and
destroyed most of the subabul plants. Growth of mango, cashew,
teak 1s slow. Only the performance of Australian acacia can

be considered satisfactory. In addition to the regular plantation,
seed and stumps of a variety of plants were sown; but the results

have not been promising mainly because of cattle menace.

The second patch of land that belongs to the Sahyadri
Vikas Mandal is located on the south-west side. It is a
Inam land belonging to the village deity Shirkai; no plantation
programme has been carried out in this region so far. This is
the only region where some tall trees are seen. A different form
of shifting cultivation was practiced in this land earlier.
A part of the land was given to the farmers on lease after seven
years of fallow period, and ploughing was prohibited. The
farmer was allowed to cultivate for only one year. The vegeta-
tion in this patch is dominated by various economically useful

trees like Actinodaphne angustifolia, Emblica officinalis,

Careya arborea, and Terminalia alata.

There are four sacred groves in Shirkoli, Except the

Shirkai sacred grove the remaining three groves are in a very

Ficus sp., Dendrocalamus strictus,

poor state of preservation.

Mangifera indica and Terminalia sp. are common in these groves.
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The fallows are mainly dominated by Lantana - Carissa Community

some other co-dominants in the fallows are Woodfordia fruticosa,

Zizyphus rugosa and Embelia tsieriam - cottam. The common

trees are Terminalia alata, Syzygium cumini and Emblica

officinalis. In the reserved forest arca the dominant trees are

Terminalia alata, Ficus sp. and Actinodaphne angustifolia. The

shrub layer is of Carvia callosa on the eastern slopes and a

small tree, Wrightia tinctoria is common on the western slopes.

The Heritage: Shirkoli, the largest village in the Panshet

catchment area is of definite historical interest. Shirkoli

was settled sometime during the 1l4th century A.D. by Vangoji,
the founder of the Raje Shirke clan. As the legénd goes, he
hailed from Rajputana and spent his life fighting wars. He
carried his family diety, Shirkail through all the travails,

and as he aged he wished to have a proper abode for Shirkai.
When he was in, what is to-day the Shirkoli village, he dreamt
that Shirkai wanted to settle there. That 1s how, as the legend
goes Shirkai was established in the village which came to be

named after the diety as Shirkoli. Shirkai is represented by a

number of large stones., These stones are either tandalas

shaped like rice grains or chiras shaped like spearhead. It

is likely that the big tandalas are the original uniconic

images of the mother goddesses. Shirkoli's statue represents

her as Mahisasurmardini; this Kosambili hypotheses represents

supplanting of the puffalo keeping Dhangars by Raje Shirke
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who settled down in the extensive plains in this hilly

country.

The temple got submerged in the Panshet reservoir and
now the deity is lodged in a temporary shed. On the first

full moon day of i spring (Chaitra Pournima) traditionally

buffalo was sacrifised at the temple of the goddess Shirkai

and then the goddess was carrisd in a palanquin to the bagad
site. Bagad or hook swinging ritual still survives., A pair
of sharp metal hooks are trust into the back and the hooked
man is left to swing from a cross bar fixed on a wooden pole.
During the swinging ceremony coconut pieces are showered to
bless the villagers. The ceremony is a remnant of the original
human sacrifice, performed to propitiate nature to get good

harvest. Every year hundreds of villagers from Ambi-Moshi and

Mutha river valley attend the ceremony.

Padwal - the celebrant of bagad ceremony was in Bombay
in 1979 on the day of celebration and failed to do his duty.
It was reported that he lost his vision (due to the wrath

of Shirkai) but somehow he reached the village, went to the

temple of Shirkai and received back his vision. The age=-old

rituals are still observed though in a modified form and the
.age—old believes persist as the fear of the unknown is strong.
Actually the life cycle = the cycle of agriculture and

{11 largely governed by the natural elements.

livestock is st
Even the human life, birth and the risks thereafter are largely



Shir<ai Temple (Now Submerged
in the Lake) Goddess Shirkai
Being Carried in a Palanquin on
@ Fullmoonday in Chaitra

gg;acha Man<ari = Padwal in
exr

‘1ce of shirkai

gﬂﬂﬂg ~ Celebrant of Hook Swinging
€tting Ready for the Ceremony
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at the mercy of the nature as basic protection and medical

facilities are still lacking in this region,

But India is in a hurry to jump into the 21st century.
Under the scheme of Integrated Energy Systems Shirkoli was
adopted for experimentation by the University of Poona in 1985,
Expensive solar panels were installed and Shirkoli over night
entered into the 21st century. The T.V. set took them to all
corners of the world and the tube lights (4 were installed)
dispelled the darkness of the night. However the solar panels
had to be dismantled within three months as the monsoon season
was approaching and Shirkoli relasped into the ninetheenth
century. Such ambitious schemes which do not consider the
basic factors that regulate the life of the villagers and make
it so hard and risky cannot take the villagers into the modern
If the benefits of science and technology are to reach the

€ra.

villagers these must be applied to solve their basic economic

problems.

Economic Situation: Shirkeoli with 94 households or a population

of 471 according to 1981 Census has as much as 1257 hectares

of land. The main village where the temple of Shirkoli is

located has 64 households while the Dhangar households are

scattered over a number of hamlets, the largest one viz.,

Dangekhind has 12 households, Haralmath has 8 households,

Dhamantek 4 households and the rest are in clusters of 2

households each.
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Even though the geographical area is not small, the
area under cultivation is only about 57 hectares according to
the village records. About 14 hectares are under rice, 24
under nachani, 15 under vari and 4 under karale. Even if the
enchroached lands are taken into account, the land cultivated
worked to about one hectare per family and in view of the low
productivity of the land, it does not meet even the foodgrains

requirements of the family.

All the 64 families in the main village were cultivating
families, only 7 of these were landless. The landless families
also cultivated land, taken on lease or encroached, All the
families thus had some home-grown nachani and vari, Land under
paddy varied from .04 to .4 hectarc per family. The productivity
of paddy varied from 10 to 25 Qn/per hectare, the average being
16 quintals/ha. Varkss land holding varied from about 2 to 20
hectares per family; the land put to cultivation in a particular
year was about 10 per cent of the total varkas land. As notecd
together in teams pooling their land

above the families join

and bullock power and labour, and share the produce on the

basis of land and labour contributed. There were 5 cobblers,

1 carpenter and 1 barber in the village. The traditional artisan

vocation was their main occupation and agriculture was

subsidiary.

According to the village records there were 226 cows,

189 bullocks and 68 buffaloes in Shirkoli. Abcut 19000 litres
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of milk was supplied to the cooperative and the estimated
earnings from the sale of milk were k., 47,500/-. About 60

per cent of the families reported some income from the sale of
mangos, jackfruit, bamboo. The income from mango averaged about
gs, 200, that from jackfruit about k. 150 per year per family
and the income from the sale of bamboo varied from K. 100 to

B. 1000, the average being %. 400. (See Table 5.3)

Table 5.3: Forest Produce and Fruit Marketed from Shirkoli

in 1985

-------- au;nzi;y_ ) ;a;e- o -S;a;o; S ;o;az ; Iu;

(kg.) cer kg. S Em:?_ )
Mango(a) 7000 1.0~2,0  April-June 7000
Jackfruit(b) 7500 1.0 May=June 7500
Karvand 1500 1.0-1.25 April-May 1500
Amgool 150 2.0~2.5 April-May 300
Aloo 450 1.0-1,25 May 450
Apta leaves 2400 1.5 May 3600
Bamboo 6000 3/piece  Nov-May 18000
Wood 45000 .20 Nov-~-May 9000
Coaltc) 20000 .20 Nov-May 4000
Honey 180 15.0 March-May 2700

- transported
. 00 bags of raw mango could not be p
Notes: (a) o aemon-availability of truck.

j i ted
bags of Jackfru}t.could not be transpor
(b) gg; gg non-availability of truck.

(c) 25 tonnes of coal were confiscated.



177

The sources of cash income were mainly restricted to
the sale of milk and fruit, bamboo, or trees (for timber or char-
coal making) and seasonal wage work. The income being inadequate
to maintain the family a large number of young men (sons of the
heads of the family living in Shirkoli) have migrated to Bombay,
Pune and are working in factories, in shops, in offices as peons,
as drivers, porters. Information about the migrants is

presented in Table 5.4,

Table 5.4: Migration from Shirkoli Village

Place No. of No. of No. sending Total amount
families migrants remittances (mo?thgy)
Rs.
Bombay 16 25 11 900
Pune 16 24 10 , 650
Other 6 9 2 200
;ozaz ) 38 58 23 1750

- - ——_-——-—--——-——_—-———--——--
-— e == e -

Thirty-eight out of 64 families from the main village
had one or two members working in Bombay=-Pune and 60 per cent

of them were sending remittances regularly. The average

annual amount worked out to about k. 900/~ per family

(sending remittances). FoT schooling 12 children {usually

staying with their elder brothers in the city, only in Panshet

they stayed in a hostel)had migrated = 4 to Pune,2 to Bombay,

3 were in Panshet and 3 in other plaqes.
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Planning: The development plan of Shirkoli will have to take

into account the heritage of Shirkoli and include in the plan,
restoration of the temple of Shirkoli and its precicts and

the Devrai, and re-establishment of the three other ggxgggé
dedicated to Mhasoba, Kalkai and Jingoba , which are now

almost totally destiroyed, and most importantly the revegetation
of the denuded hill slopes and elimination of shifting cultiva-
tion so as to bring about improvements in the income of the
people and restoration of ecological balance. The work must be
begun forthwith; in view of the trend of young people out-
migratinc it might become progressively difficult to get the
participation of the local people in adequate numbers, If the
plan is put into action urgently and the trees get well-established
then the subsequent work of after-care is lighter; the demand for

labour is also limited which would not be difficult to mobilize,
lO ca llYo

The village lands are divided into five categories for

planning purpose. They are = (a) reservoir bank, (b) production

lands, (c) protection lands, (d) backyard gardens, (e) road side.

(a) Reservoir Bank: The reservoir bank can be further differ-

entiated into three sub-zones. The first sub=-zone is a

partially submerged plant-cover along the reservoir bank

Species of Salix, Vitex negundo

with a width of five metres.

& Homonoia [rLiparia are best suited for this sub=zone. The
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next Sub-zone along the reservoir bank should be a fifty metre

width strip of Morus alba plantation. The lands acquired by
the irrigation department, but not submerged could be utilized
for this purpose. The third sub-zone from the reservoir bank
should have a width of fifty metres. Bamboos together with

Mangifera indica and Terminalia alata are ideally suited for

this sub=-zone,

(b) Production Lands: Approximately 811 hectares of grass-lands

and fiftyseven hectares ¢f cultivated lands can be used for

agro-forestry programmes. This entire area of 868 hectares of

private lands can be grouped into three categories,

i) Production lands on the lower slopes (600~750 metres)
ii} Production lands on the middle clopes (790~900 metres)
iii) Production lands on the upper slopes (above 900 metres)

To prevent soil erosion in the initial stages a strip
of green belt is necessary along the different contour lines,
Once the greén belt is established the farmers can grow the same
Gmelina arboreca, Mclia composita,

trees in their farms.
Careya arborea and Dalbergia sissco would

Adina cordifolia,

Excepting Careya arborea

grow well on the lower gentle slopes.

all the other trecs are fast growing and the farmers will get
quick returns.

The middle slopes are moderately steep and have_a

Terminalia alata, Bridelia sguamosa, and

shallow soill cover.
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Ancgeissus -latifolia can grow well in these soils. If the

soils are much disturbed due to grazing and burning, trees

like Erythrina variegata, Butea frondosa, Zizyphus mauritiana

and Emblica officinalis have to be grown in the initial stages

to prevent erosion, The upper slopes which are above 900 metres

have got shallow soils. Species of Ficus, Mallotus

philippinensis,Actinodaphane anqustifolis, Dillenia pentagyna

on the western hill tops and Emblica cfficinalis and Carvia

callosa on the eastern hill tops are suited,

(c) Protected Lands: 260 hectares of reserved forest and the

four sacred groves have to be protected from grazing and
hacking. The forest lands are located on the hill tops,
The eastern hill tops belonging to the forest department are

much denuded, trees are totally cut down and only herbaceous

Ficus glomerata, Ficus retusa, Erythrina

cover is present.

variegata are suitable for planting on these denuded hill

slopes, These trees can be easily propagated by cuttings and

also easily establish even on shallow soils. These slopes

are faraway from the village settlement and can be spared from

browsing.

(d) Backyard Gardens: Some farmers are already growing various

ces like bamboo, mango, jackfruit and Adhatoda vasica;

useful tr

the other farmers can be given the nccessary help to grow these

trees in their gardens. Grafting of #Mango trees should be

supported to improve the econumic return.
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(e) Road Side: Shirkoli is the last stop for bus service, which

runs between Pune and Shirkoli during summer. For road-side plant-

ing trees like Cassia fistula, Bauhinia racemosa and Gliricidia sp

are suitable, The details regarding spacing, methods of propaga-

tion etc., for the above plants are presented in Table 5.5.

Section III: Mangaon — The Haven of Climax Vegetation : Mangaon

is situated on the southern side in the third zone of Tanaji

v

Sagar dam catchment area. It occupied an area of 1086,.31
hectares; out of which fifty hectares were acquired by the
irrigation department. The terrain is rugged, interspersed by
undulating hills and deep valleys. The highest peak is located
on the south-east side at an altitude of 1088 metres. The
slopes are steep; about 75 per cent of the land exhibits higher
than 20° slope. Table lands are occasionally seen, After the
construction of the dam the village settlement has shifted to
one of such table lands. The village falls in a high rainfall

zone, which experiences an average of more than 5,000 mm.s of

rain fall per year., Three streamlets origin at the tops of

hills and finally joining below the sacred grove form a small

stream. The stream is about one metre depression that provides

water for washing clothes and drinking water to the cattle during

summer. An adjoining well on the left bank of the stream,

although unhygeinic is the only source of drinking water to the

entire village of Mangaon during summer. The village suffers

from the shortage of water during the summer months as the

reservoir dries up during this period.

i



Tab 55

PLANT SPECIES SUITABLE 10

SHIRKOLI AND APPROIPIIAIE

METHODS OF PROPAGATION

Plant name Pr So Sp Sw /Ka [Ge (/) [Pt
First sub zone along the
Reservoir bank
Homonoia riparia S F X im —_ — -
Salix babylonica C,Su. F " — — _—
Salix tetrasperma C Su = " - - -
Vitex negundo C F " - — —
Second sud zone along the re
reservoir bank
Morus alba C F 3mX3m — — -
Third sub 2zone along the
reservoir bank
Pendrocalamus strictus RSSt (P Bn*6m 5000 [80-90 N
Oxytenanthera monostigma RS,5t P " Y v N
Nargifera indica S = 120 X12m | B-10 sQ N

: h
Terminalia alata q P » 400 frutts 40-50 Cwi8

- I8~




Plantname Pr So SP Sw/Kg |Ge (in2) |Pt
Along lower contours
Adina cordifolia P 2mX2m 1800000 |30-40 [N
Careya arborea S D ., 7_10 _ N
Dalbergia sissoo S Su P " 14.000pads| 80 N
Gmelina arborea S = » 1000kemels|80-90  |N
¥elia composita g P " 1700 — Be.NS.24h
Along the middle contours
Anogeissus latifolia g P 2mX2m 1120000 |20-30 [N
Bridelia squamosa g P y - N
Butea mongsperma 8 Su P | y 1800 90 N
Emblica officinalis S pF 30 N
Erythrina variegata SGt PF 2000 50-60 N
ferminalia alata g B £,001ruits |40-50 N
Lizyphus mouritians S P . 500 jeos0 N |

- £8l-




Plant name

Pr So Sp Sw/Kg [Gel(in/ ) |Pt
Along the upper contours
Actinodaphne angustifolia S P 'mezm - — -
Carvia callosa S o 1mx1m —_ —_ _
Dillenia pentagyna g P 2mx2m — _ _
Emblica offfcinalis ) PF " 30 N
Ficus glomerata C [.3.[: OX6m |— — N
Ficus retusa C PF " - — N
Mallotus ohilippinensis S P 2mX2m — — —
Road side
Bavhinia racemosa = PF 2mX2m 80 N
Cassia fistula S P Y 5500 65 Bw5min
Glyricidia sepium S, St PF v 80 N
Shrubs
Carissa congesta S - THﬁqm — — ‘
Meynea laxiflora S F u — — IN

- 78| -




Plant name Pr So Sp - Sw/Kg Ge(inZ) [Pt
 Zizyphus rugosa S = - — — N
| House gardens

Adhatoda vusica S r t

Artocarpus heterophyllus g | = ¢

Dendrocalam.s strictus RSSt (P . 55000 |80-90
Lﬂ_gngifera indica S P * 8 -10 90 N

Pr: Propagation

S - Seeds
C. Cuttings
Su- Suckers
R _ Rhizomes
St - Stakes
So: Sowing
F - Furrows
P . Pits
Sp: Spacing
+-According t¢

convenience’

Sw/Kg: Seed weight /Kg

Ge(inZ ):Germination in percentage

Pt Pre treatment
N - Nil
Cw.48.h-S0aking in coldwater
- for 48hours
Bw Smin- Soaking in boiling
~ waler for §minutes
Be1S24h- Breaking the endocarp

ond soaking inwater for
24 hours,

- Not available

- 58}~
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Shirkoli RRevegetation plan

Jlonsasay

First syb zone

—_— Salix babylonica
Salix tetrasperma
Vilex nequndo
Homonoia Nparia
Second syb zone

Morus alba
Third sub zone
. " . Dendrocalamus strictus
e Oxylenanthera monostigma
* Terminalia alata
. Manga!era indica
Lower conlour lines
an_ax Gmelina arborea
Melia composita
Adina corditolia
Careya arborea
Qalbergia sissoo

Middle conlour lines

~—u Terminalia alata
Bridelia squamosa
Anogeissus lalifolia
Erythrina variegata
Butea monosperma
Z12yphus mauritiana
Emblica otticinalis

UPPer contourlines

va _wa Ficus retusa
Fius glomerala
Mallotus philippinensis
Actinodaphne anqustifolia
Dillenia pentagyna
Emblica othicinahis

Plantalion areas of sakhvadry
Vikas Mandal

—_——— Mangitera indrca

Eucalyptus.sp
Acacia auriculiformis
Leucaena leucocephala

Anacardium occidentale

House garders

— Dendrocalamus strictus
Mangifera indica

Adhatoda vasica
Artocarpus heterophyllus

-981 -
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The soil depth varies from place to place. The hills
near the village show soil depth of more than 12 ;m., while the
hill tops facing the south-west side have got only a thin layer
of soil cover. pH and soluble salts are the only parameters
studied. The average pH is 5.7, while on the hill tops it is
S.4; soils are relatively acidic, soluble salts are in safe

levels in all the places studied.

Vegetation: The vegetation of Mangaon can be examined for three

categories of land uses viz., (a) fallows, (b) reserved forests
and {(c) sacred grove. The vegetation of fallows is much
influenced by the agricultural practices. Often economically

useful trees like Butea monosperma, Terminalia bellerica and

Terminalias chebula are seen as these trees are left uncut

even when a plot is cleared for cultivation. Other than the

above mentioned trees certain shrub species like Woodfordia

fruticosa, Carissa congesta and Lasiosiphon eriocephalus is a

predominant shrub community on the low hills. While Meynea

laxiflora, Casearia graveolens, Xeromphis spinosa and

Colebrookea oopositifolia is the dominent shrub community on

the high hills. Crinum latifolium is common on the open high

hills, which appears before rains in the burned fallows.

Forest lands near the village are much degraded, but

the faraway forest patches, which are inaccessible are

moderately protected, and still hold some vegetation. The
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Map. 15
Contour map of Mangaon (Before the construction of the dam )




Map.16
Slope map of Mangaon

(Before the construction of the dam)
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predominant tree community is Memecylon umbellatum and Syzygium

cumini and the other co-dominant is Glochidion hohenackeri,

The frequently occuring shrubs are Woodfordia fruticosa,

Allophyllus serratus and Meynea laxiflora.

The sacred grove of Janni, although it belongs to the
forest department is preserved due to religious beliefs. Vartak
& Gadgil (1981} have collected a total number of 76 plants
species belonging to angiosperms. Vegetationwise the peripheral
region of the sacred grove is dominated by species of Memecylon

umbellatum, Syzygium cumini and Terminalia sp. The centre

core of the sacred grove is dominated by trees like Xvlia

dolabriformis, Dysoxylum binectariferum and Syzygium cumini,

and also climbers like Gnetum ula and Diploclasia sp. are very

common.

Economic Activity: The population of Mangaon according to the

1981 Census was 369 persons. The geographical area is 1016
hectares of which 300 hectares belong the forest department,
and about 125 hectares are under cultivation, In 1983,
according to the village records, 14 hectares were under rice,
The land under shifting cultivation was 110 Ha.,of these 44

hectares were under nachani, 4l hectares under vari, 15

hectares under karale and about 10 under sawa. In addition

there was some encroachment of the forest lands. Leaching of

mineral nutrients makes it necessary to leave the land fallow

after about three years of cultivation., The fallow period
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ranges between 5 to 7 years., The growth of stump and weed,
including the spread of deep rooted and fire tolerant varieties
of weeds, restricts the crop growth. The productivity varied
considerably from plot to plot depending upon the soil depth,
type of soil, weed menace and cultural practices. As the
agricultural production is not adequate to meet even the bare
subsistence needs of the famiiies, considerable out-migration
was noted. In half the families one of the sons (two sons in
25 per cent of the migrant families) had migrated; of the
migrants 75 per cent were in Bombay and 25 per cent in Pune.
They were mainly working in textile and oil mills, in
restaurants, as rikshaw or truck driver, as porter. Regular

remittances were reported only by 1/7 of the families,

Mangaon village is not accessible by road. The road
reaches only upto Shirkoli on the southern bank; the distance

to Mangaon from Shirkoli is about 11 km. The launch also

cannot reach Mangaon after April. The villagers have to walk

across the lake-bed to Gondekhal about 5 km where bus service

(once a day) is available between January to May. There is

only one grocery shop and two blacksmiths and two barber

families in the village. The villagers have to go to Panshet

township for all the other purchases and services. Except

for the sacred grove, the vegetation is quite sparce and the

villagers complained that they have to carry brushwood from

154 or quality.
over long distance and that too of a po q y
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According to the village records there were 146 cows
and 103 bullocks in Mangaon and only 28 buffaloes, In 1984,
the milk sales from Mangaon fetched an income of about %lél,OOO.
In addition there were 116 goats,; maintained mainly by the
Dhangar families, Grézing land is overexploited and the
villagers complained that the quality of grass is poor. Private
contractors buy ran (the plot to be cleared for shifting
cultivétion) or trees for making charcoal and export charceal
to Pune by truck. Similarly bamboo is sold in a considerable
quantity.  Small quantity of hirds, and apta leaves are also
exported. The villagers depend largely on the EGS works for
cash income. All the families join the road works opened up
under the EGS in summer. The wage rates in 1984 were reported
to be Rs. 4 to Bs. 5 per day. The hardship and poverty is thus
crushing., As a result there is undernourishment. In addition
it was noted that at the source of water supply - cattle is
cleaned, clothes are washed and the water gets polluted,
Incidence of diarrhoea and fever (particularly malaria) was
reported to be considerable and child mortality very high.
Nearly sixty per cent of the families reported deaths of

children, most of whom died upto the age of 2-3. Infant

mortality rate worked to about 200 per 1000 children. About

30 per cent of these were still births. The major causes of

i d
death were diarrhoea and fever. Deaths due to chicken pox an

- l-
rickets were also reported. Besides the problem of ma

i edi id is
nourishment and polluted water supply, little medical a1l
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avallable in this remote village. If the home-remedies or

charms of traditiocnal medicine man - Bhairi do not work the

children succumb.

Development Plan: The development plan for the village has thus

to address the following basic problems (i) Improvement in the
resource base through better use of the land resources of the
village, (ii) provision of regular wage employment to the
villagers in the work of development of the natural resource base,
(1ii) provision of protected drinking water supply, (iv) regular
launch service and medical service. For preparing the develop-
ment plan for Mangaon, the village lands are divided into six
categories. (a) Reservoir bank, (b) Production lands,

(c) Protected landé, {(d) Streams, (e) Backyard gardens,

(f) Sacred grove.

(a) Reservoir Bank: The reservoir bank can be further divided

into four sub-zones. The first sub-zone from the highest

water level of the reservoir bank will be a strip of five

metres width plant-cover of the plants that grow in the

partial'submergence region. Plants that are suited for this

sub=zone are Salix babylonica, Vitex nequndo and Homoro ia

s of Salix and Vitex can be easily propagated

riparia. Specie
by cuttings.

The second sub—zone from the reservoir bank will be

Shikekai (Acacia rugata) = an

a strip of 30 metres width.
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extensively climbing shrub armed with numerous prickles mixed

trees like Mangifera indica and Syzygium cumini with a

10m x 10m space are suitable for this sub-zone, Shikekai has
got considerable economic value. The tﬁird sub-zone along the
reservoir bank should be a 50 metres with strip of mango and
bamboo plantation with a spacing of 6ém x ém. The fourth
sub-zone along the reservoir bank will be a strip of 50 metres
width to be planted exclusively with timber value trees, with
a2 spacing of 3m x 3m., The tree spacies suitable for this

sub-zone are Alstonia scholaris, Anthocephalus cadamba, Olca

diocica and Cordia dichotoma.

(b) Production Lands: These lands today are under shifting

cultivation that needs to be discontinued. This can be
achieved when reforestation plan is properly implemented and’
forestry based skills are encouraged; activities like bee-
keeping, lac making, collection of medicinal herbs and its

Primary processing and also making charcoal from suitable trees

are possible in this zone., Choice of suitable trees and

shrubs and growing them on the submarginal lands at diffgrent

places neced a careful study of slopes, latitude and various

characters of plants. On the basis of the present stuuy an

indicative list of the plants suited for this purpose is given

in Table 5.6. For systematic development of this area

i ndivi 1th
rectangulation of present odd shaped individual farms with a

; i tial.
width of 200-250 metre along the contour lines 1s essentia
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extensively climbing shrub armed with numerous prickles mixed

trees like Mangifera indica and Syzyagium cumini with a

10m x 10m space are suitable for this sub=zone. Shikekai has
got considerable economic value. The tﬁird sub-zone along the
reservoir bank should be a 50 metres with strip of mango and
bamboo plantation with a spacing of ém x ém. The fourth
sub-zone along the reservoir bank will be a strip of 50 metres
width to be planted exclusively with timber value trees, with
a spacing of 3m x 3m. The tree spacies suitable for this

sub~zone are Alstonia scholaris, Anthocephalus cadamba, Olea

diocica and Cordia dichotoma.

(b) Production Lands: These lands today are under shifting

cultivation that needs to be discontinued. This can be
achieved when reforestation plan is properly implemented and
forestry based skills are encouraged; activities like bee-
keeping, lac making, collection of medicinal herbs and its
primary processing and also making charcoal from suitable trees
are possible in this zone. Choice of suitable trees and
shrubs and growing them on the submarginal lands at different
places need a careful study of slopes, latitude and various
characters of plants. On the basis of the present stuuy an
indicative list of the plants suited for this purpose is given
in Table 5.6. For systematic development of this area
rectangulation of present odd shaped individual farms with a

width of 200-250 metre along the contour lines 1is essential,



Tab 56 PLANT SPECIES SUITABLE TO

METHODS OF PRO[PAGATION

MANGAON AND APPROPRIATE

Plant pame Pr So Sp Sw/Kg |Gelinz) [Pt

Reservoir bank

The first sub zone along

the reservoir bank

Homonoia riparia S F 1mx1m — —

Salix babylonica CSu F — - -

Salix tetrasperma C.Su F v — — —

Vitex negundo C F v - — -

The second sub zone along

the reservoir bank

Acacia rugata S F '1m x1m

Mangifera indica P me‘zm 8-10 90 N
" N

Syzygium cumini S P 70

The third sub zore along

the reservoir banmk

Dendrocslamus strictus R S,St P 6m*orpm 155000  |80-90 N

9 N
Oxytenanthera monostiema R.S.St P ! 55000 80-30
Mangifera indica S P 20,12, |8-10 30 N

~96L-




Plant name

Pr

So

Sp

Sw /Ky

Ge {in/)

Pt

Fourth sub zcne along the
reservoir bank

Alstonia schelaris

| BmXBm

anthrioccerhalus cadamba

"

Several

thousands {25

Cordia gichotoma

0lea dioica

niliwv v |uv

0|09 |0

Along the middle contours

Dysoxylum binectariferum

%X 2m

70-80

Lagerstroemia lanceolata

Terminalia bellerica

W

150 Otruits,

85-95

Terminalia chebula

n|lwnliunn v

|0}V IO

150 dry
rutts

40-590

Xylia cdolabriformis

kL

70-80

Along the upper contours

Actinodasphne anpgustifolia

2m* 2m

Fic

Sp

&

"’

ﬁgﬁgszlon umbellatum

~LG1-




Plant name E’r So Sp Sw/Kg |Ge(inyZ) [Pt
Syzygium cumini S P ZJ“XZm N
AYong streams

Heterophragma quadrilocularis S p 2fﬂx 2m

¥emycylon unbellatum S P "

Pongamiél pinnata S P " 1500 75 Cw 48 .h.
Shrubs

Emblica officinalis S PF 1mX1m N
heynea laxiflora S PF " N
Murfay_a koenigii S'Su P W

House gardens

Artocarpus heterophyllus S B *

Dendrocalamus strictus SIR,S' * 55000 80 30 N
Mangifera indica S ) 8-10 80 N

Pr: Propagation

So Sowing
S - Seeds F - Furrows
C - Cultings P - Pits
Su -Suckers Sp Spacing
It - Rhizomes + According to
St - Stakes convenience

Sw / Kg : Seed weight /Kg
Ge(inZ ):Germination in percentage
Pt Pre treatment
N o Nil
.Gw.48h -Soaking in coldwater
tor 48 hours

Not avarlable

- B6L-
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Map.17

Foreskr

S~— ]
LN

Fourth sub zone

Cardia dic holoma

Mur raya koenigii

Resarvoir bank .
Firsl sub-zore Middle contours
. waaa. Terminalia belleri
-a= Satix babylonca * ferminalia bellercg
\SJ,TE:n'EESrW_ Terminziia ¢hepula
Fomorora fipara Lagerslroemua lanceolala
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Wrightia inctonia
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Anthocephalus €2 amba  o...- Memecylon umbellatum
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FeTerophragma quadriloculare

House gardens
== Qendrocalamys striclys

Ar tge arpus heterophyll
Mangijera indKa

—t—

[
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Strip planting along the contour with each strip having three
layers of canopy, and the ground layer of suitasble grasses will
be an effective measure for controlling the speed of the

runoff, It will help water conservation and soil conservation,

The first two layers of canopy from the top should
have various useful timber, fodder and fuel producing species
and the third layer should preferably have fruit plants, mostly
dominated by shrubs and a few small trees, and the ground

layer should have grasses like Isachium and Arundinella. Even

if a strip is cut for marketable materials the other strips
would help check the soil erosion. The production lands should
be in a position to fulfill the individual farmers' fuel
requirements and supply of trec-leaf fodder to the cattle, It

should also be able to produce enough quality timber for sale.

For planting along the contour lines of the middle

slopes Terminalia bellerica, Terminalia chebula, Lagerstroemis

pbarviflora, Dysoxylum binectariferum and Xylia dolabriformis

are best suited. Memecylon umbellatum, Ficus sp and Syzygium

cumini.can thrive well on the upper slopes, where the poor

shallow soils will be a controlling factor for other plants.,

(c) Protected Lands: The lands that have to be protected are

a patch of denuded hill slopes of 100 hectares that belong to

the farmers and about 300 hectares of furest land. Barking

deer, mouse deer, porcupines and many birds are still surviving
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in the faraway forest patches. Trees like Erythring variegats,

Anogeissus latifolia, Anthocephalus cadamba, Ficus retusa,

Butea monosperma can be grown along the contour lines. These

trees should not be cut but can be lopped for tree-leaf fodder.

(d) Streams: In Mangaon, trees are not seen along the stream

banks but shrub cover is there. Trees like Memecylon umbellatum

Pongamia pinnata, Heterophragma guadrilocularis, which are

already growing in a limited number can be propagated in two

rows along the streams.

(e) Backyard Garden: Trees suited for backyard garden are

jackfruit, mango, bamboo, cashewnut; cottage fruit processing

in summer can provide some supplementary employment and income.

(f) The Sacred Grove: The sacred grove must be fully protected

from all kinds of interference to preserve the biotic diversity.

Gadgil & Vartak's (1973, 1976) observations during their study

supports the Kosambi's hypothesis, that the Janni sacred grove

belongs to the hunting-gathering stage of society., Worship

of moﬁher goddess with animal sacrifice and the location of

the grove away from the village support this view. Apart from

the antiquity of the grove, the sacred grove of Janni is the

only grove that occupies a large area, and also this is the

" only grove in the catchment area with a number of plant species

that exhibits the climax form of vegetation. A striking

example of the importance of this grove is the presence of
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certain useful plant species. Notable amongst them is Xylia

dolabriformis which has disappeared from the nearby areas

(Gadgil & Vartak, 1976).

Section IV: Zone IV - A Fragile Eco-system : The fourth zone

comprising three villages viz., Tekpole, Kuratwadi and Dapsare
is located further towards the west, at the fringe of the
Western Ghats. The summits of the hills are still inaccessible:
after a sh?er drop of 1000 metres, the hill ranges meet Konkan,
a low lying plain between the foot of the Western Ghats and

the Arabian sea. The terrain is very irregular, table lands
are generally more common, Various streams originate on these
high hills and passing through the narrow valleys, finally join
at Tekpole. The fourth zone which is the source region of
river Ambi, receives very heavy rainfall; the average annual
rainfall ranges between 6000-9000 mm, Intensive shifting
agriculture has brought about considerable changes in the soil

cover. Rock is exposed at many places due to shifting

agriculture. The chemical analysis of the soils of fallows

shows that soils are acidic. The average pk is 5.48; soluble

salts are below O.15, indicating the safe levels. However, as
compared to zones I to III increase of organic carbon and
potash contents is noticed. Organic carbon is 0.832 kg/hectare,
and potash - 384.20 kg/hectare, while the phosphorus content

is slightly less than that noted in the 1lst zone. The average

phosphorus in the fallows is 14.2 kg/hectare,
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The fourth zone with a variety of habitants deserves
a special mention., The hill slopes are splendid with a variety
of plant, animal and bird species. Other than these a few
islands of sacred groves embellish the zone. However, hacking
of trees and encroachment of forest lands has brought about
many changes in the recent years. Due to the absence of real
forest many animals have vanished from the region, especially
the carnivora are the first to disappear due to the scarcity
of prey animals and also due to the lack of proper habitant,
As a result tigers and bears are totally absent, but leopard
visits occasionally, Jackels, hyenas and mongooses are common
in the forest. Large mammals like wild boar, and barking deer
are restricted to the reserved forest area. Mouse deer, a
threatened animal is occasionally seen in the remote forest

lands. Rhesus macague is common on the cliffs of Western

Ghats in Dapsare. Among the birds Brown wood owl is seen in
the sacred grove of Dapsare, while Brown fish owl and Grey
Jungle fowl are common in the fallows os well as reserved

forest,

Vegetation: The fourth zone is unique. Here topography, soil

depth and rainfall are playing major role in controlling the
vegetation; there is no dominant plant community, certain plants
Climax form of vegetation is not

The

dominate a limited space.
seen in any locality not even in the sacred groves.,

vegetation of the fourth zone can be broadly classified into
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three categories, (a) Vegetation on the high hills or upper

slopes, (b) Vegetation on the lower slopes, (c) Vegetation

along the streams,

It is evident from the study that the tree species
are more or less soft-wooded and some times buttressed.

Memecylon umbellatum and Syzygium cumini mixed with bamboo is

the dominant plant community on the upper slopes. A thick

undergrowth of shrubs like Strobilanthus is noticed in the

reserved forest area while on the middle slopes which mostly

belong to the farmers Actiondaphne agnqustifolia, Glochidion

hohenackeri is the dominant tree community in Dapsare. On

the Western slopes Phoenix humilis is very common. The

dominant shrubs community is Woodfordia fruticosa and

Lasiosiphon eriocephalus.

Along the streams the vegetation changes considerably,

where tall trees of 30 metres are often seen. The common

trees along the streams are Memecylon umbellatum, Ficus sp.,

Mangifera indica and Syzygium cumini. Some other trees like

Pongamia pinnata, Sterculia foeitida, Alstonia scholaris are

Occasionally seen.

A total number of eight sacred groves were recorded

from the fourth zone. Three out of them belong to Tekpole and

five are from Dapsare. The sacred groves in Tekpole are well
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preserved while the sacred groves in Dapsare are moderately

preserved. Species like Sterculia guttata, Celtis cinnamomea,

Dysoxylum binectariferum, Bassia longifolia are seen only in

the sacred groves. Other than these, species of Strobilanthus

and Ixora nigricans are seen only in the fourth zone. Much of

this region still needs botanical explorations.

A Special Reserve: The fourth zone is a very fragile ecosystem,

hence necds much protection. The flora and fauna of this zone
appear to be very sensitive to interference and once they are
destroyed due to the influence of biotic factors it is
difficult to reestablish them. Consequently the zone is becoming
biologically barren. Once the vegetative cover is lost the
torrential rains wash away the top soil. As a result bare rocks
are visible at many places. These processes must be reversed
and reversed urgently. It is therefore suggested to fully
protect this zone as a wildlife sanctuary. The sanctuary
should extend over the crestline and the adjacent areas of

There are only three villages in this

very high rainfall.

zone with 144 households. The local residents cultivate some

paddy and nachani, but they hardly have any other sources of
income as the villages are almost inaccessible for most of

the months in an year. Wage employment and sale of fruit,

milk are difficult. The main source of cash income is therefore

the sale of trees for making charcoal that is transported in

truck which alone reaches these interior villages from
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January-May. It is also difficult and very costly to provide
basic infrastructural facilities to these villages. The
villagers indicated their willingness to shift if jobs are
provided and proper rehabilitation is effected, They can be
resettled near Panshet-Kuran on lands acquired by the irriga-
tion department. They can be organized into a milk #>0perative,
The cattle may be stall-fed with good quality forage produced
locally. Other activities proposed to be established at
Panshet, e.g. silk-worm rearing, basketry, tile making, fruit

processing, wood working {on soft wood of Mulberry, Salix sp.s)

can also provide some employment.

The protected zone can be extended to the adjacent
Moshi valley also, The area of proposed sanctuary would then
be about 55 sq.km.s. (See Map 18) This protected zone will
provide protection to the rare species of plants from the
semi-evergreen and evergreen biotype, and also rehabilitate a

number of animal species that are fast disappearing from the

Western Ghats. Such species include Xylia dolabriformis,

Hippocratea grahami, Plectronia wightii, Ixora pigricans, Bassia

longifolia, Alstonia scholaris, Vallaris heynei, Dysoxylum

binectariferum, Celetis cinnamomea, Sterculia foetida and Litsea

zeylanica. It will protect populations of barking deer, Indian

porcupine, jackal, leopard, and colourful, locally restricted

bird species such as crested serpent eagle, grey jungle fowl,
brown wood owl, brown fish owl, crested tree swift, scarlet mini-

vet, black bulbul; a number of fly catchers and sunbirds & vibrantly
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PANSHET AND WARASGAON CATCHMENT : PROPOSED WILDLIFE SANCTUARY.
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coloured butterflies like Blue Marmon will be protected, This
protected zone would thus rehabilitate a number of plant and

animal species that are fast disappearing from the Western Ghats.

The villagers who prefer to stay on in their native
villages will have to be provided work in the replantation
programme. As shifting cultivation and charcoal making is to
be discontinued the wage earnings must be sufficient to mecet
their basic needs. The table lands on the middle slopes are
the only places in this zone that are suited for commercial

plantation programme. Trees like Anthocephalus cadamba,

Mecaranga peltata, Syzygium cumini, Alstonia scholaris and

Actinodaphne angustifolia are suited for generating some income,

The rest of the lands, the lands belonging to the forest
department as well as the preséntly cultivated lands are to be
treated as protected lands. To help reforestation of denuded
areas a programme of plantation along the contours and stream
banks should be taken up. Other activities like nature-based
tourism such as bird-watching, study of sacred groves and
bOtanicél explorations would provide some seasonal employment
to the inhabitants. The inhabitants can get some income from
bee-keeping and fruit collection from wild plants like Carissa
congesta, Meynea laxifloia and Shikekai. For back=yard

gardens Dendrocalamus strictus, Mangifers indica, Artocarpus

heterophyllus are well sulted.
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There are 238 bullocks, 422 cows and 103 she=buffaloecs
in this region. Once the practice of shifting cultivation is
discontinued the need for cattle will be limited only to milk
production for home consumption. Because of the inaccessibility
of the region, milk export is not possible, The no. of cattle
heads could thus to kept small. Grazing will have to be
strictly controlled to help regeneration of the natural

vegetation.

An attempt has been made in the above to indicate the
development possibilities on the basis of a broad study of the
terrain and vegetation of the selected villages from the four
zones. A detailed plan can be prepared only on the basis of
the basic geo-physical and botanical mapping, Experimentation
will have to be carried out on a sustained basis to know the

| survival rates, growth rates and productivity of the various

indigenous plants. These studies would prevent unscientific

introduction of the exotics and provide firm directions for

the maintenance of the ecology of the region. The final

choice of the species to be planted at particular locations
will have to be decided considering the soil depth, soil type,
slope, rainfall and wind direction at the micro=-level. As

regards the implementation of the plan the approach is spelled

out in the following chapter for the region as a whole, So

also the other aspects, viz., improving accessibility, basic

infrastructural facilities etc., are discussed in Chapter VI.



CHAPTER VI

Planning for Eco-development of Panshet Catchment

The study of economic and ecological impact of the
construction of the Tanaji Sagar reservoir and the consequent
deforestation has clearly brought out the urgent need to
protect the catchment area through systematic reforestation,
This can be achieved only if (a) shifting cultivation is discon-
tinued, (b) uncontrolled grazing is checked, (c} charcoal making
is prohibited, The peasants are aware of the problems arising
due to the present pattern of economic activities. However
there is no alternative. The redevelopment plan will therefore
have to be formulated in view of the basic needs of the
inhabitants of the region and the natural endowments of the
regions The main characteristics of the region are (a) culturable
lands are very limited, (b) soils are not very fertile., The
landsexcept for the small patches on the lower reaches is
inherently unsuited to sustained agriculture. Because of the

high gradient and heavy rainfall the whole area becomes

erosionally active. Active erosional processes lead to coarse

texture of the soil. {c) The physiographic character of the

area is well suited for the development of forest. Heavy

rainfall is favourable for the growth of trees. Sacred grove

near Mangaon which represents relic vegetation of the area

gives an indication that if proper protection is ensured a

good quality semi-evergreen forest can grow well in Zones
III and IV.

210
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The planning for the region will have thus to aim at
(a) conservation of the existing biomass resources, {(b) systematic
utilization of the existing resources for improving the ievel of
living of the peasants and Gavli Dhangars inhabiting the catchment
area, {c) development of the flora and fauna of the region

putting to maximum advantage the favourable geo-climatic factors.

" The principal resource of the region viz,, the forest
and forest products had been a great asset to the peasants.
This resource, at present, meets only a part of the needs
viz., fuel, housing, fodder, timber, fruit and the sale of
forest products viz., timber, fuelwood, charcoal, bamboo, gum,

honey, hirda, fruit {(Zizyphus rugosa, Carissa congesta,

Meynea laxiflora) provides about 40 per cent of the cash income.

However the resource base is getting depleted in the process.
Hence an alternative strategy has to be devised to satisfy both
the aims of conservation and development of the natural resource
base and improving the levels of living of the inhabitants of

this tract. This can be achieved only through a systematic

reforestation plan.

l. Reforestation Plan:

The reforestation plan will involve (a) complete
protection of the area from shifting cultivation, indiscriminate

felling of trees and uncontrolled grazing thus making room for

natural regeneration, (b) for areas particularly in Zone I and II
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that are totally denuded, systematic planting in selected
patches and broadcasting or sowing of seed would be necessary,
(c) systematic planting along the lake bank, road side, nala
banks will have to be undertaken. (d) Improvement of sacred

groves and the forested areas will have to be effected.

Selection of Plants for Reforestation: While selecting tree

species it is impcrtant to take into consideration factors like
the possible economic uses, the adaptability of individual
species in its natural surroundings and relation with other
plant species. Higher weightage must be given to environmental
suitability as against the rate of growth. Exotic species
should be introduced only selectively, emphasis being given to
the native species. Nitrogen fixing species should be

preferred as the soils in the region are poor.

Plant species - trees and shrubs suited to the four
zones, each zone divided into two classes considering the slope
(above 20° and below 20°) are indicated in Table 6.1, the
silvicultural characteristics of these species are presented in

Table 6.2 and their economic uses are indiceted in Table 6.3.

The proposals for Eco-development of the Panshet

catchment area are presented schematically in Map 19. The

plants suited for planting along the river bank, along lower,

middle and upper contours in each of the four zones are

indicated in the plan. The redevelopment plan will have to be



Tab 61

Suitable plant species for difterent zones ot the Panshet Catchment Area

Above 20°slope Less than 20° slope Reservoir
Local name _ Plant name I Zone 1T Zone {Lif Zone |l Zone I Zone |II Zone |bank
Babhul Aceciz nilotica Dat - - - + - - +
Shikekai Acacia ruga‘:a - —_ —_ - - — -
Pisadi Actinndaphne angustifolia Nees — + 4+ —_ — + —
HQdU adina cordifolizs BRenth — —_— -+ —_ -+ —+ —
ghirish Albizzia lebbek Bentn — —_ — - —_— — -
o, | Satvin Aistoniz scholaris R.Er. - - ¥ - - + +
L:J Kaju fnaceréium opccidentaie 1 - - - + -+ — —
Dhavda Anoceissus lati<clia Wall - -+ + -— + + -
Kadam Anthocephalus cacamba kig — o+ + - -+ -+ —
Phanas Artocarpus hetercphyllus — - _ + + + —
Nim AzZadirachta indica A.Juss —_ J— —_ -+ + — +
Apta Bauhinia racerosa Lam + + - + + — -
Moha Bassia latifolia Roxb — - + - + + +
Savar Bombax ceiva [ — —_ —_ -+ -+ — +
Asna Bridelia sguamosa Skeels’ + + _ + + —_ —
Char Buchananja lanzan Spreng “+- + — —_ + —_— —
Paias Butes monosperma Taub -+ -+ =+ —_— —_— + —_

~+ndicates suitability of plant
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Above 20°slope Less than 20° slope Reserveir

Local name Plant name I Zone 1T Zone I Zone |II Zone bank
Khutkes Cassine glauca 0.Ktze. + - + + -
i(umbha Careya arlorea Roxb, + - -+ + +
Bherli-mad | Caryota urens L. - — — + -
Bokhra Casearia graveolens Delz - -+ — — -
Bava Cassia fistula L, -+ + + - —_
Suru Catuarina zquisetifolia Forst. —_ - ~+ — -
—‘B-hOkaf Coréia dichotoma — _— +- + —
Sisvi Dalbergia sissoo Roxb. + —_ -+ -+ —
Sissum Dalbergia latifoliz Roxb. -+ + + + -
Basa Dendrocalamus striztus Wees. -+ —_ —~+ -+ +
Karmal Dillenia Pentagyna Roxb, - — —_— + —
Yerindi Dysoxylum binectariferum Hooka®., - — - - -
Avla Emblica officinalis Gaertn. - - - — -
Pangara Erythrina variegzata 1. + + + - -
Nivdung Euphorbia nivila Buch, + T - - -
Pair Ficus arnottiana wiq. _ + —_ — —
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Local name | Plant name Above 20 slope Less than 20°slope Reservoir
| [ Zone |II Zone I Zone |I Zone I Zone [ Zone [bank
Umbar Picus glomerata Roxb. — -+ —_ -+ + . _
Nandruk Picus retusa L. - + - ‘—i- 4+ - —
.'Tarnbat Flacourtia latifolia T.Cooke. - -+ - - + — -
Tambat Flacourtia sepaiaria Roxb. + -+ - - - - -
Kokum Garcinia indica Choiss — — — — + _ .

- Gliricidia sepium Skud — — - ~+ —_ — —
Shivan Gmelina arborea Roxb. + - — + + -~ +
Ohaman Grewiz tiliaefolis Vahl. - + — + + - -
Anjan Hardwickia birata R;,xb_ + -+ - - - - -
Varas Heteroyhregma guadriloculare ¥ .Schum o - + - + + +
Serni Homoroia rivaria lour. — — - — — - +
Nana Lagerstroemia lanceolata Wall. - - - ~ + + -
Su-babul Leucaena leucocephala — - _ 4~ - — -
Chandada kacaranga tomentosa Wight, — - - — —_ + -
Shendri ¥allotus philippinensis Muell, - + —+- |- + + —
Amba “-"'-angifera indica L. - - - + + + +
Limbara ¥elia composita.willd. - — - + + + +




Local name | Plant name Above 20° slope less than 20 slope Reservoir
I Zone IT1 Zone |IIl Zone |1 Zone I Zone IIT Zone bank
Anjani Memecylon umbellatum Burm. — - -+ — - + —
Tuti #orus zlbta L. — — — - _ _ +
Kadhi-nimb [Murraya koenigii Spr. - —_ — + -+ —
Par-jamb |Qlea dioica Roxb. - - + _ — + +
1 Choua Oxytenanthera monostigma Bedd. - —_ - _ —_ - -+
o|3 Shindi Pheenix sylvestris Roxb. - —_ — — — — 4-
Kafanj Pongamia pinnata Piers. — - — + — — +
- Salix babylonica L. - - - - - - —+
walunj Salixl tetrasperma Roxb. - - — —_ —_ _ —+
Jangli badam|sterculia foctida L. — — — — — + +
Golder Sterculia guttata Hoxb. — — — — — + —
Jambul Syzyegium cumini Skeels. — + — — —_ -+ +
Ain Terminalia alata Leyne. + + — + + — —
RBehda Terminalia bellerica Roxb. —_ -+ —+ — + -+ —
Hirda Terminalia chebula Rhtz. — -+ -+ — —+ + —-
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Local name [Plant name Above 20° slope Less than20Q°slope Reservolr
IZone I Zone |If Zone |IZone |II Zone |UI Zone  [b3NK
Gela Xeromphis spinosa Keay. . - += -+ — - — —
;’-erul Xylia dolabrifcrmis Benth - - + _ -+ + —_
Bor Zizyphus mauritiana Lamk. + ) — — - — —
Shrubs fi small trees
Adulsa Adhatoda vasica Nees. - — — — + -+ —
_Ehillara Caesalpenia sepiaria Roxb + “+ + —_ — - —
Karvand Carissa congesta Wigesto. -+ + + + + + +
Karvi Carvia caliosa Bremek. — + —+ — — —_ -
Kuda Holarrhena antiiycanterica wall. - — + - — -+ -
Rametha [Lasiosiphon eiiocephalus Dene. + + + — — - -
Aloo Meynea laxiflora Robyns. —“+ + + +- =+ + —_
Nirgudi ¥itex negundo L. — —_ — + — — +
Bhauri uwoodfordia fruticosa Kurz, -+ -+ -+ -+ + + -
Kala-kuda |#rightia tinctoria R.Er. - - + - — + -
TUll'an Zizyphus_tugosa Lam, [ + 4 + -+ -+ -+ -
1




Tab. 62

Silvicultural characterstics of plantspecies :zuitable fo_r regeneration

in the Panshet Calchment Area

Plant name Tt Mt Th [Oh  [Mdh  |Os sd  |id Fih [Mih _ [Ft i
Acaciz niletica et — ¥ + + + _ 4 + . _ +
Acacia rugcta — - -4 - -+ — - + — + -+
Actinodaphne angustifslia NHees - -+ —_ - — — — — —_— - +
Adina cordifolia Benth -+ —_ — — -+ - — -+ - + -+
Albizzia lebbek Benth. — — — — + - — - — -+
+ —_ —_ — —_ + - - — —_ — —
Alstonia scholaris R.Fr.
Anacerdium cccidentaic 1 - + - — -+ - - + - - - -
L]
~ anggeissus Yatifelia wall - + - _ - -+ - - - -+ - +
poy z
[ -
inthocephalus cacanba Lig —_ -+ — - -+ — — o+ _ — _— -+
Artocarjus heterorhyllus -+ — — — -+ —_ - —_ —_ —_ —
szadiracrhta inéica A.Juss -+ —_ — — —+ — —_ 4+ — - -
ﬁauhiuie_x racemonsa Lauw — -+ —_ — + — —_ + — —_— + -+
Bassia lztifolia Roxb -+ — — — — <+ + — + — —_ —_—
Bombay ceiba L -+ - -+ — -+ — — <+ —_ + —_— +
Aridelia gcuamnsa Lkeels + -_ + + — —_— — —_ + - -+
Buchanania lanzan Spreng - -+ — —_ “+ — —_ — -+ — -+
Butca monosperma Taub + - — - + — - + — + - +




Plant name TH Mt Th |oh  [vdh |0s |sd [td |Fh |Mfh JFt [T
Cassine glzuca O.Ftze, - + - + - - + + -
Careva.arlLorea Roxb. - + —_ + - + - + =
Caryota urens 1, <+ — — - - + -+ - -+ -
Casearia rruveolens Lelsz _ -+ — -+ _ -+ _— - - -
Cassia fistula I, —_ + — -+ -+ —_ — —+ —_
catuzrina eguizetifolia Fo-st, + - — + - - + -
’ Coriia 4dichotomu Forst. -_ “+ —_— -+ - — —_ —
r\'J_'_L Lalbergia sissoo Roxb. -+ —_ —_ -+ - —_ - - +
w
'| Dalbergia latifoliz Hoxb. + — - N - — —_ -— - —_ +
Dendrocalamus strictus Wees, + - - + —_ — — — - -4
Dillenia penlayvnz Hoxb. — -+ — —_ + — + - — -+
Dysoxylum binectariferum Hook&X. + - — — -+ + — — — -
Imbliza officinalis Gaertn. - -+ -+ - —_ —_ + + - —_ +
—},‘r_','thrina varierate L, -+ - + - —_— — + + - +
Euphorbiz nivula Buch, - + + _— —_ s -+ -+ — —
Ficus arnoi‘iana kiq. -+ —_ -+ _ —_ —_ -+ + - -_




Plant name

Tt

M1

Th

Mdh

Ds

Sd

Ld

Fh

Mth

Ft

Ficus rlorerata Roxb.

AT
-+

Ficus retusa 1.

Flzcourtia latifolia T.Cooke.

Flacourtia scpaiaria Roxb.

Garcinia indica Choiss

Gliricidia sepium Skud

{4

-0~

Grelina arborea Raxb,

Grewia tiliaefolia Vahl,

L]

AEAFIE.

+ |+

Hardwickia binata Zowh.

Hetero hregna guadriloculare X .Schum

+

Homonoia riparia Lour,

Lacerstroenja larceolata W§all.

Leucaena leucocephala

Lacaranga tementosa Wwight.

Eallotus philipninensis Fuell.

Yangirera indica L.

+ +

Kelia composita wille.




Plant name

Mt

Th

Bh

Mdh

Ds

Sd

 Ld

Fh

Mih

[t

TH

kemecylon uvmbellatum Burm,

+

Morus alta L.

Kurraya koenigii Spr.

QOlea dioica Koxb,

pl 41

4|4

Oxytenanthcra monestigma Becd.

|

+ 4+

Phoenix sylvestris Roxb.

4

|

_llzﬂ

Ionpaniia pinnata Piers.

+

-+

Salix bzbylonica L.

Salix tetrasperma Roxb.,

Sterculia foetida L.

Sterculia puttata Roxb.

Syzypluw cumini Skeels.

Terminalia klata Heyne.

+

Terminalia bhellerica idoxb.

4|+ FH[ T +

+

Terminaliz chebula Retz.

3

4]+

${ +|4




Plant name

Tt

Mt

Th

Mdh

Ds

Sd

Ld

Xeromphis cpinosa Keay.

Mt h

Ft

Tl

Xylia dolabrifcrzis Rerth

Zizyphus mauritiana Lamk.

Shrubs B small trees

Adhatoda vasica Nees,

!

-l

Cacsalpenia seplaria Roxb

Carissa conpesta wWigesto.

Carvia callosa Bremek,

Holarrhena antidysenterice WwWall.

Lasiosiphon eriocechalus Tene,

Rl 4|+ 4+ +]+

¥érvnea laxiflora Robyns.

¥itex negundo L.

Yoodfordia fruticosa Xurz,

Nrishtia tinctoria R.Br.

Zizyphus_rugosa Lam.

+ +| 4+ +] +

slel el el ] el el #] +]4
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Abbreviations Used in Table 6.2

Tt : Tall tree (more than 60 ft)

Moderate sized tree (20 to 60 ft)

S : Shrub
Th : Thorny
Dh : Drought hardy

Mdh Moderately drought hardy
Ds : Drought sensitive

Sd Shade demander

Ld :  Light demander

Fh : Frost hardy

Mfh

Moderately frost. hardy

Ft Frost tender

T1f Tree leaf fodder

Blank: Not known



Panshet Catchment Area

Tab 63 Economic uses of Plant species

suitable for regeneratign in the

7L

Plant name 7 F C Ag Ho Bo To Ot Dy Ed Me N2
acacia nilotica Det. + + - + + - — + |B,R - G
Acacia .r1.1~:ata — — — — - — —_ — — - — +
actinadarhne angustiifolia Nees. + — — — -+ —_ — + —_ —_ —_ —
Adina cordifolia Benth. + -+ -+ + —+ + — — — — —_ —_
Alblzzig lebbek Benth — — — — _ —_ - - - _ —_ -
Alstonia scholaris R.Er. + - + + + - - + - - R -
anacaréium occidentajie L. —_ - —_ — —_— - — O_G,R B F -
Anogeicsus 1ati!’oli.a wall. + - —_ 4 + — — |G LB —_ — -
anthocephalus cadamba Big.. —_ —_ — —_— — — —_ — - - —_ -
Artocarpus heterophyllus. - - - — — —_ — [GR W F — -
Azadirachta indica 4.Juss. + + - + + — lo - F |SL —
Bauhinia racemosa Law- -+ + — -+ - — - - —_ +
Bassia latifolia Roxb. -+ - + -_ - — - BL F 0 -
Bombay ceiba L. -+~ -+ —_— — — - —_ Fi _ - . —
Bridelia sguamosa Lkeels. -+ -4 — -+ ~+ -+ - F — —
Buchanania lanzan Spreng. — — - — - — - 06 - —_ —
3utea monosperma Taub. -+ - -+ + -+ — + G Fl —_ G +




-SL-

Plant. name T £ Ag Ho Bo To Ot Dy Ed Me | N7
Cessine glauca O.Ktze. + - + + - - G - - LB B
Careya artorea RoXxb. + — + -+ “+ — G L,B - IRB;L'J:LF -
Caryota urens L, -+ —_ — — — — fFiJL — - — -
Casearia graveclens Delg -+ -+ -+ — - — - - - — —
Cassia fistula L. + + + - - — G & - RLFES +
Czzuzrina equisetifslia lForst. -+ - - + - - - - —+
Cortia d¢ichotoma rorst. I - =+ — — - - —- F — —_
Delhergia sissoc Roxb. -+ + -+ -+ -+ + |0 - - - —
Dalbergia latifcliz Roxb, + —+ ~ -+ -+ — —- - — - —
Dendrocalamus strictus Hees. -+ - + -+ -— - Fi - - -
Dilleniz ventagyna Rexb, + = + -+ - i - F — -
Dysoxylum binectariferum Hook&R.| -+ - 4 + —_ - - — - - —
Emblica officinalis Gaertn. - —+ — _— _— - - — R,EB,L,S —
Erythrina variepata L. + - -+ + — + — - [RGEF! +
Eurhorbia nivula Buch, - + — - - - |G - — R -
Ficus arnottiana Miq. - + - - - - - - - - -




Plant name

A9

Ho

Bo

To

ot

DY

Me

Ficus glomerata Roxb.

RBLF

Ficus retusa I.

+| + ]|~

+{ 4o

Placourtia latifolia T.Cooke,

Flacourtia sepaiaria Roxb.

Garcinia indica Choiss

+

FBS

Gliricidia sepium Skud

RLALE

-9

Gmelina arburea Roxb.

[RLFEE

Grewia tiliaefnlia Vahl,

Fi

Hardiwickia binata Roxb.

Fi

Heterophragma quadriloculare XK,.Schum

Homonola riparia Lour.

Lagerstroemia lanceclata ¥=z11,

Leucaena leucocephala

kacaranga tomentqsa Wight.

Mallotue philipuinensis Muell.

F.B

Mangifera indica L.

BL

RLFLF

llelia composita willd.
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Plant name T F Ag | Ho | Bo To o] Dy | Ed | Me N,
“femecylon umbellatum Burm, * - + - - - _— L F - -
Morus alba L. - - - - — — |Fi - |F - -
Yurraya koenigii Sgr. - - - —_ — - LQ — — —_
Olea dioica Roxb. + - + + - - - — |F _ —
Oxytenanthera monostigma Bedd. + - - -+ - —_ - - - — —
Phoenix svlvestris Roxb. - - - — _ — L - F RFE+ -
Pongamia pinnata Fiers. + —_ —— —_ — — Fi,O _ — QR.B,L _
Salix babylonica L. + - - - - - - - - — -
Calix tetrasperma Roxb. -+ —_ - —_ — _ — — —_ — -
Sterculia foetida L, - + _ _ . _ G,Fi - - S —
Sterculia pguttata Roxb. + - “+ _ _ _ Fi - - — -
Syzyegium cumini Skeels, + — + _ — _ [ F FBS —_
Terminalia alata Heyne. -+ -+ —+ + -+ — G B — —_ -
Terminalia bellerica Roxb. + - + + + - 06 - - FBS -

Terminalja chebula Rktz. -+ — + + 4 - — |F — BF -
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Plant name F Ag | Ho | Bo | To Ot Dy | Ed | Me N>
Yeromphis spinosa Keay. -+ - - - — F _ c . _
Xylia 3olabriformis Benth . — + + — - R _ _ _ _
Zizyphus mauritiana Lamk, — - — — —_ _ B,L,F F —

Shrubs 3 small trees

Adhatoda vasica Rees. Tt - — - - - - - - -
caesalpenia seplaria Roxd + - _ — — 0 8 _ _ -
Carissa ccngesta Wigesto, - _ _ _ _ _ _ Fr _ _
Carvia .callosa Bremek, _ _ - - _ _ . _ -
Ho‘.-arrhena artiiysenterica Wall,] + + —_ _ + 0 _ _ B,l FS -
Lasiosiphon eriocechalus Dene, + - - - — Fi _ _ L,B -
¥ewnea laxiflora Robyns, 4 — —_ —_ — —- _ Fr - —
Vitex negundo L. -+ - —_ - — — — - L,R -
woodfordia fruticosa Kurz. + -— — - - - Fl - |BRF- -

'

Arightia tinctoria R.Br. + + - - — — |FL,B - BS -
Zizyphus_rugosa Lam. + - - — - — — {Fr RBLE -
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Abbreviations Used in Table 6.3

T : Timber
F : Fuel

C : Charcoal

Ag : Wood is used for agricultural implements
Ho : Wood is used for housing purposes

Bo : Wood is used for boat making

To : Wood is used for Toys

Ot : Other purposes

O :0il, G : Gums; R : Resins; J : Juice;
L : Leaves; Fi : Fibre

Dy : Dye or tanning properity of the plant
L : Leaves; Fl : Flowers; B : Bark;
P : Pods; F : Fruits

Ed : Edible part of the plant
F : Fruit; S : Seed; Fl : Flower

Me : Part of the plant used in medicine
Fl : Flower B : Bark
R : Root G : Gum

S : Seed Pl : Whole plant
L : Leaves F : Fruits

Ny ¢ Nitrogen fixing ability



Map-19 ECO DEVELOPMENT PLAN FOR PANSHET CATCHMENT AREA
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Index to Map 19

nreservolir bank

1 Salix Sp 2 Salix Sp
Vitex negundo Vitex negundo

Korus alba

korus alba

Dendrocalamus strictus

Dendrocalamus strictus

3 Salix Sp Production lands
Acacia rugata 4 Putea monosperma

Lendrocalamus strictus:
Anthocephélus cadamba

5 Terminalia alata 6 Alstonia scholaris
Bridelia squamosa Lagerstroemia lanceolata

7 Telbergia sissao g Melia composita
Azadirachta indica Gmelina arborea

Leucaena leucocephala

E Cordia dichotoma 10 Erythrina variegata
Dysoxylum binectariferum

11 Butea monosperma 12 Terminalia bellerica
Erythrina variegata Terrinelia chebula

13 Ierminalia alata 14 Anogeissus latifolia
bridelia sguamosa Perminzlia Sp

um I6 Erythrina variegata

1 Dvsoxvlum binectarifer 1]
’ * < Bauhinia racemosa

Xylia dolabriformis

18 Lemecylcn umbellatum

17 Ficus &Ep

Trblica officinglis Ficus Sp

20 Actinodaphne angustifolia
+* - f‘ L] —
19 Dalbergia latifolia St11enis pentagyna
Valbergia sisso0 6

21 Syzy@ium cumini
Actinodaphne angustifolia
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implemented in 3 phased manner, beginning with the establish-
ment of the plant nurseries in all the villages and experimental
stations in each of the four zones, Reforestation plan can be
taken up when the nurseries are established. The priorities
for plantation are road side, nala side, upper contours,
reservoir bank, middle and lower contours. In addition
economically valuable plants should be planted in the backyards
and programme for grafting of mango trees should be taken up,
Rest of the area can be rchabilitated through natural regenera-
tion. This would be possible if protection from cattle grazing
and free-cutting is provided, The process of regeneration can
be selectively accelerated through broadcasting seed in

suiltable areas.

In the eco-development plan, moist deciduous trees are

mainly suggested for Zones I and II. Trees like Butea monosperma,

Terminalia alata, Hardwickia binata, Grewia tiliaefolia,

Cassia fistu'a, Bauhinia racemosa, Careya arborea, Emblica

officinalis, Bombax ceiba, Erythrina variegata, Bridelia

sguamosa can withstand the long dry months and can be grown in
Plants like Hardwickia binata,

the first and second zones.

i iegata
Bauhinia racemosa, Butea monosperma, and Erythrina varieqa

fix nitrogen also. These trees occur up to an altitude of

0o
1200 metres. Rainfall requirements range from 800 mm to 35

der natural conditions. All these trees grow well in open
mm un

1 ttle,
terrain. Leaves are generally not browsed by the ca
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Trees like Melia composita, Azadirachta indica, Dalbergia sissoo

and Pongamia pinnats can be successfully grown on lower gentle

slopes of the first and second zones. The places with silt

accumulation on the lower slopes provide ideal conditions for

these trees.

The third zone which experiences high rainfall exhibits
a semi-evergreen type of vegetation. Some economically useful
plants, which are otherwise threatened are preserved in the

sacred groves. These include Bassia latifolia, Dysoxylum

binectariferum, Xylia dolabriformis. These can be grown on

the upper slopes in the mixed forests. Plants like Dillenia

pentagyna, Actinodavhne anqustifolia, Lagerstroemia lanceolats,

Terminalia chebula, and Terminalia bellarica occur in the mixed

and deciduous forests on the middle contour. Trees like Butea

monosperma, Cassine glauca, Adina cordifolia, Heterophragma

quadriloculare, Anthocephalus cadamba, Alstonia scholaris are

suitable for the lower gentle slopes of the third zone,

Some trees like Syzygium cumini, Mangifera indica,

Bauhinia racemosa, Dendrocalamus strictus can be grown 1n any

of the three zones. These trees ale adapted to a variety of

climates.

1t
The fourth zone which is at the crest of the Ghats

i ife, The
exhibits a great diversity of plant and animal life

i i e deer,
animal life includes some threatened animals like Mous
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Hence this zone should be free from any human interference and

should be declared as a sanctuary,

Once the vegetal cover is established on the slopes

grasses like Themeda guadrivelvis and Heteropoagon contbrtus

will give a way to more palatable grass species like

Arundinella and Isachne,.

To help the reforestation of the catchment area certain

soill conservation measures are necessary to conserve the soil,
speclally during the monsoon when the gushing rain water washes
away the upper layer of soil. To check the velocity of
torrential rains strip agro-forestry technique should be
followed. The plants planted along the strips could be
harvested with 10 to 15 years rotation so that there is always

a sizable plant mass along the contour that would check the

speed of torrents. Gentle slopes with sheet and ril erosion

in the second and third zones should be protected by constructing
diversion drains to divert runoff coming from the hillocks or

unbunded area. Stone terracing should be provided along the

rough contours of upper slopes. They will have to be provided

with terrace outlets at proper intervals to let out the excess

water. Drop-pits should be provided at intervals to check the

velocity of water.

Encouraging vegetation growth along gully sides and

beds, is the best and the safest way of stabilizing them.
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Along the nala bank plants like Lasiosiphon ericcephalus,

Zyzyphus ruqosa, Emblica officinalis,Flaedurtis latifolia should

be planted.

The reservoir bank in the Ist, IInd and IIIrd zones should
be covered with permanent vegetation which should not be allowed

to cut. Strip plantation of Bamboo (Dendrocalmus'strictus)

together with other useful plants like Terminalia alata, Morus

alba, Salix babylonica, Vitex nequndo ,Homonoia ripiraria,

Acacia rucata along the reservoir bank will check the erosion

-and siltation of reservoeir,

Kaccha roads have been built from Fanshet to Dapsare
on the north bank and Panshet to Shirkoli on the south bank;

this is resulting in gully formation and severe soil erosion.

There is an urgent need of protecting the road sides. For this

tree planting along both the sides of the road should be

immediately taken up. Trees suited for road-side planting are

Gljricidia maculata, Erythrina variegsta, Bauhinia recemosa,

515500, Gravelia robusta, Casuarina

Cassia fistula, Dalberagia

equestiformis. These are fast growing trees with short branches

and are unpalatable 1o the cattle.

2. Control of Grazing:

Marked improvement can be achieved 1in the carrying

ividi o as to
capacity of grazing grounds by sub-dividing the area s
entire area. By continuous

check uncontrolled grazing over the
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thin grazing the better grasses are grazed down while the inferior

ones are left more or less untouched and allowed to seed, In

this way inferior grasses spread. Under monsoon conditions the
grass season is so short that rotation must be a rapid one if
full advantage is to be taken of all growth before it has become
old and lost its feeding value. Areas once grazed early in the
season are not found to yield sufficient regrowth for harvesting
as hay. If grazing could be restricted to the middie parts of
the region and the upper slopes are protected and utilized for
hay or silage better utilization of the resources could be
achieved. No grazing should be permitted after January. The
grass from the reserved area will have to be cut and preserved
and the animals will have to be stall-fed till the plots gre
ready for grazing after the onset of monsoan i.e. till August.
The peasants will have to be paid the regular daily wage rates

for the grass-cutting work and permitted to use the grass for

feeding their animals. It is equally important to plant trees

supplying good quality fodder so that most of the feed require-

ments could be locally met. When improvements in the fodder

i i cilities
resources are achieved and the basic 1nfrastructural fa
are i i vement in the
provided plan for the introductlon of improvem
¥

milch animals can be considered.

- i Dh involved
It is important that the Gavli Dhangarls get in
1 i 5 through imple-
in the redevelopment scheme from planning stage th a
n

i tion
e.g. pasture conservation, fodder produc ,

mentation stage
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proper rearing of the calves and feeding of the cattle. At the
same time, arrangements for basic veterinary services and
insurance cover for the animals will have to be made, Drinking
water facilities will have to be provided both for the inhabitants

and their livestock,

It is noted that the local breed of cows are poor in
feed energy utilization whereas the local buffaloes are better
converters of forage. If shifting cultivation is not practised,
there will not be any need for bullocks., Shift to buffaloes
should be possible once the fodder resources are improved. The
price payable for milk must be worked out taking into account
the costs involved so as to ensure proper feeding of the
animals {including the calves who are today kept undernourished

so as to sell larger quantity of milk). It is important that

all these measures are taken simultaneously and not in an adhoc

and isolated manner.

3. Natural Farming: Experimentation with no till cultivation

on lands with slope less than 10° and a good soil cover would
be worth trying. Today bullocks are needed for ploughing and

threshing. Mechanisation of threshing would not pose a problem.

However unless ploughing operation becomes redundant,

f bullock power by mechanical powe
No till cultivation experimen

r is not feasible

substitution ©
ted

due to the nature of terrain.

pan {(Fukuoka, 1985) is based on the following

with in Ja
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principles (a) there is no ploughing and turning of so0il s0 as
not to disturb the activities of micro-organism, earthworms.
(b) The weed menace is checked by mulch of uncut straw: this
enriches soil, checks growth of weed and bird menace. (¢) A
small quantity.of chicken droppings to help decompose the straw
is sufficient to maintain the fertility. The organic remains
of the plants and the organic manure decomposed by bacteria and
fungi and taken deep into the soil with the movement of the.
rainwater become food to micro-organisms and earthworms. Plant
roots reach to lower strata of soil and draw the nutrients,

(d) Rotation of crop is important to check the spread of
diseases., The straw mulch used is not of the same crop but

wheat straw is used in rice and rice straw in wheat cultivation

The hill slopes under “ree plantation are used to grow

vegetables, wherever suitable. The ground is kept covered to

help improve the surface layer. Nitrogen fixing species are

specially planted. The yields are noted to be comparable with

the yields of chemical farming.

It would be useful to begin experimentation in natural

ge like Shirkoli where the Sahyadri Vikas

farming in a villa
Mandal is already experimenting with plantation programme .

4, Economic Returns:

fficult since little

Estimation of returns is very di
urvival of various trees, their

information on the rate of s
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growth rate, annual yields is available for the study area.
Crude estimates are attempted on the basis of informastion about
the performance of the existing stock obtained through the field
survey. For plants which are to be newly introduced in the area,
like cashew no estimates ecre made, as there are many variables
iﬁ relation to which no firm data are available. The expected
returns from plantations like mulberry which are to form a basis
for silk worm rearing programme are also difficult to specify,
since it is uncertain, how far the silk worm rearing programme

would get properly established.

Mango is expected to yield returns from the 7th year and
the expected return (80 trees) is about R, 2,400 in the 7th
year Bs. 2,700 in 8th year, RB. 4,000 from 9th to 15th year and
R. 4,500 from 16th year. Jackfruit bears fruit from about
10th year and a return of B, 2,500 (50 trees) is expected
from 10th year, Other trees/shrubs growing wild also yield
marketable fruit e.g., karvand, but the labour expenditure
involved in collection of karvand is rather high. If karvand
shrubs could be established in clusters or strips along contour,
there will be a saving in the labour time. Bamboo gets ready

for harvesting from the 7th year,and can be harvested in 7th,

1Cth, 13th, 16th i.e. every third year. If rotation of three

years is followed, the average expected return per hectare is

ks, 2,000 per year. Expected yield from the quick growing trees

like Casurina in terms of fuelwood and poles (for 150 trees)

is shown in Table 6.4.
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Table 6.4: Expected Yield from Casurina

Fodder Poles
Quantgz; ------ ;;I;; ;;? ------- ;;I:;
e Inke I i
3rd year 300 60 - -
Sth year - 3000 600 - -
7th year 7500 1500 - -
8th vyear 13000 4500 300 3000

-— —
- TR MR es M mm am e o e o A Ed e B wmm T mm we e wy we an mm M am e

Trees like hirda, neem, yield valuable fruit. For example,

about 3000 kg. of fruit can be obtained from neem tree in
the sixth year and 4,500 kg. from the 7th year (150 trees).
The return at 20 ps., per kg. comes to R, 900 per hectare.

In addition the leaves have insect repellent value but its
potential is not yet fully explored. Loppings are useful as
fuel and if the tree is lopped from the 3rd year, it leads to
higher fruit yield. The tree can be felled in the 10th year
and the value of poles would amount to R, 2250 ha. If full
potential of its use is researched the necem tree can give
higher return. In case of hirda, even though hirds fruit is
of economic value, the return is uncertain due to price
fluctuations. It is necessary to set a floor price and the
Govt. should assure a minimum return in case the market price
falls below the floor, The Government can buy hirda fruit

and open up a centre for processing at Panshet to increase
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the return on fruit sale to the local inhabitants. Other trees

like char, behda, kokam yield valuable fruit. The regulation

of prices is essential to provide a stable return. Aptz leaves
have a steady demand and collection of leaves can yield about

8., 20 per day. In addition trees like shivan, limbara, jambhool,

varas are useful as small timber; these can be harvested with

short rotation (10 year). Bherli mad was abundant in the region

and can be re-established, It yields madi which can be used
fresh or for gur manufacture. The important fruits that grow

in the region like mango, jackfruit, awla, jambhool, karvand

can be used for making gat  mawa, chatani, pickles, jams,

jellies, squashes etc,, by setting up cottage industry units
at Panshet township, Shirkoli, and Koshimghar. Grafting of

mango trees will help improve the returns per tree,

There is a potential to grow medicinal plants like

shatawari, sarpgandha, kuda, vavding, nirqudi and trees with

high medicinal value like awla, hirda, behda. Some of the
plants like erandi, rui, adulsa etc., are used by the local
population for treating certain ailments (Table 6.5).

Investigations into the medicinal value of these plants could

indicate their potential future use.

There is thus a rich potential of using the biomass

resources of the region for traditional uses as well as

explore the possibility of new uses. However if the leaves,

fruit, etc., are harvested, collected and transported raw out of
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the region the return to the local population would be small.
It is therefore important to experiment with the alternative end
uses of the biomass resources as chemical intermediates (palms

and tubers), structurals (bamboo, Dulbergia sissoo), food stuff

processing industry, medicinal uses, use of dung and leaf litter
for biogas generation etc., If part processing is completed in
the region, it will help reduce the bulk and give better return
to the local population. R & D efforts in these directions
should form a part of the Western Ghat Development Programme.

If a ten year programme is launched forthwith some results
should be available by the time the trees mature and yield

fruit.

Table 6.5: Medicinal Plants Used by the Villagers
in Panshet Catchment Area.

o Plant_ _ _ L L L e e s e e e e e e = - = To_cure _ _
Adhatoda vasica = extract Cough
Ricinus communis - leave juice Jaundice
Terminalia chebula = bark diarrhoea
Helicteres isora - pod diarrhoea
Calotropis gigantea - sap scabies
Semicarpus anacardium - nut levigated wound
Ricinus communis = sap wound
Artemisia abrotanum - extract fever

i nterica =~ julce snake=bite
Holarrhena antidyse 3 (cattle)

- levigated fracture
Dendropthe sp = bulb iga (cattle)

] - i contusion

Vitex negundo leaf fomentation (ootile)

) iU
Viscum articulatum = bulb ?thtféﬁ Y

-
- - e -
- -— =
__————-———-'—
- e e=m == ==
-— wma wm  mm == =
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Even if it is assumed that the biomass resources will be
put anly to traditional uses the possible economic benefits
are expected to be higher than the returns obtained today from
shifting cultivation and other activities. A broad estimate
of the income after a ten year period s made at 1984 prices,
and compared with the income noted in 1984, It is expected
that the plantations will begin yielding fruit etc. by 1994,
The average returns as indicated above are taken as the basis
for the estimation. In case an estimation is not available,
the returns are assumed to be of the order of low=-income
yielding tree like nim. The expected returns are worked out,
assuming that the regeneration and plantation plan as suggested
above will be implemented. Eventhough the average per hectare
return from the reforested land is expected to be of the same
order as the return obtained today from the shifting cultiva-
tion plot (the average return from the forested and plantation
area is expected to be around R, 1500/ha) the area under
plantation-forest will be larger than that under shifting
cultivation. As noted above only about 1l per cen£ of the
total area is under shifting cultivation in a particular year.

The rest is fallow,almost deveid of any tree cover. With the

progress in the redevelopment plan, it is expected that by the

10th year nearly 30 per cent the area will be under vegetation.

In addition, the returns from milk production are expected to
increase with the improvement in the fodder situation and

provision of veterinary service. The estimated average fewnily
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income of the families in the Panshet catchment in 1984 was
about k. 5300, The proposed plan should bring about an
increase in their earnings by at least 40 per cent and place

all the families above the poverty line,

Another advantage is the year-round avallability of work
in the forest-plantation area. There will be work in the
nursery, plantation work, weeding, bamboo cutting, leave
plucking, fruit harvesting, collecting honey and in addition
there will be some employment in silk-worm rearing, fruit
processing, primary processing of medicinal plants, basketry,
rope-making etc. There is also a potential to increase the
return to labour by organizing locally certain further stages

of processing of say hirda, medicinal plants etc.

A new avenue of employment is the service industry.

The region will have a vast potential for exploration and

research when redeveloped. Particularly the IVth zone should

be reserved as a sanctuary. It will have rich and diverse

flora and fauna after a few years of full protection, It will

then offer immense opportunities for nature observation ard

research. Schools and colleges should be involved to take

advantage of this outdcor laboratory. Nature camping should

be encouraged. The local population can be involved in the

development and maintenance of the nature reserv2. The

village schools should be involved in the study of local flora

and fauna, Sheltered coves and bays can harbour wild animals
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if protection is afforded. Reeds and acquatic plants planted

at the border of the bay will attract water birds. Fish farming
can alsc be developed. Provision of food and services to the
students, hikers etc., can provide some work opportunity to the
local population. Care however must be taken to develop the
place bnly for healthy recreation and for study and research

and not fcr garnish tourism.

5. Plan Implementation:

The entire region should be treated as a conservation
area. Purchase of or cutting of trees in the region for sale
should be totally prohibited. The movement within the valley
region can be easily checked as there is only one approach road
originating from the dam site. Since bulk of the land in this
region is under private ownership it is suggested that the
government should take over the land on a long lease (say 20
years) from the owners and take up the responsibility for all
the developmental work with the help of local labour; the local

population will have to be responsible for the protection of

the vegetation in the region. Villagewise nurseries will have

to be developed to meet the large~scale needs of the reforestation

As the plants/trees mature the land owners should

In

programme.

be allowed to take the produce from the reforested area.

the meantime they will have to be provided with alternative

i ecause of the ban on
sources of income to compensate the loss b

shifting cultivation and trée-cutting. It is suggested that the
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work of selective planting and eco-development of the reqgion be
taken up by the appropriate Departments of the State Government
(Forest/Agriculture) under the Employment Guarantee Scheme
(E.G.S.). It is estimated that it will be necessary to provide
wage work to about 700 families residing in this zone. If the
minimum income needed to meet the critical needs is set at

Bs. 7,000/~ per annum it will mean that wage work for 300 days
at Bs. 12 per earner {assuming two earners per family) will
have to be provided. This will involve an expenditure of
about Rs. 50 lakh per year. The Government of Maharashtira
spends about B. 120 crores per year under E.G.S. Allocation
of about 50 to 100 lakhs for the Western Ghat talukas should
not be difficult., The capital expenditure needed for land
shaping, nala training, plantation etc., should be met

through the funds made available by the Central Government

under the Western Ghats Development Programme.

It is essential that the payment of wages under E.G.S.

should be regular and assurance of wage employment for a period

of say 10 years be given to the local population. The situation

should be periodically reviewed to estimate the economic yield

of various plants in the region and the decision regarding the

wage-component should be taken on that basis. If the local

population so desires they should be given part of the wages

in kind (particularly millets). Continuous attempts for

enriching the biotic composition of the vegetation and
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introduction of secondary activities (e.g. bee keeping,
sericulture, bamboo working, fruit preservation) on the basis
0f local produce will have to be made to progressively improve
the economic situation of the people, without over-exploitating

the resource base.

The region, if restored, on the line suggested above,
will provide immense opportunities for nature observation,
ecological research and experimentation. Considerable
experimental work is needed to understand the population
dynamics, growth rates, biomass production of the various
plants in their natural environment. It is therefore essential
10 set up a few small agro-forestry experimental-cum-demonstra-
tion stations for exploratory studies and to familiarize the
peasants with new techniques. The deforested lands owned by
the forest department and the lands acquired by the irrigation
department that are not submerged can be used for this purpose.
Such lands may be leased to voluntary agencies for a specific
period to develop the experimental-cum=demonstration centre,.
Such farms should be developed for expcrimentation in methods

of propagation, fertilization and various treatments so as to

conserve moisture in the dry season. {e.g. use of jalshakti -
a chemical developed by the National Chemical Laboratory to
be mixed with soil to enhance the moisture retaining capacity,

use of an emulsion spray developed by Hico, to help conserve

moisture in the plant or use of earthern pots for delivery of
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water to the active root zone so as to save ow waterings).

Experimentation with planting of seedlings of varying
age viz., 6 months, 1 year and 2 years growth should also be
taken up to evaluate the response to water stress and the rate
of survival. The plants to be experimented with should be
mainly the indigeneous species that provide fuelwood, forage,

timber, fruit, bio-fertilizer or have medicinal value.

It is necessary to carry out research on the medicinal
herbs in the region for further possible uses, study of other
plants as potential chemical intermediates, biogas from digester
using biomass, dry composting to meet the domestic needs, and
producer gas for pumping water etc., in the national laboratecries

to help further development of the Western Ghats region.

6. Response of the Villagers:

The problem of redevelopment was discussed with the

villagers. The villagers generally indicated a strong pre-
ference for continuation to stay in their native villages; at
the same time they stressed the need for provision of work,
preferably under the EGS and regencration of vegetation. They
expressed willingness to work on road works, digging pits,

collection of forest produce, nursery and agro-forestry work.

They suggested trees of economic value like mango, jackfruit,

hirda, cashew, bamboo, jambhool, awla, teak, eucalvptus,
ced for

shikekai, soobabhul for plantation and stressed the n
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protection from the cattle by providing a thorny fence. Since
watering will not be possible the plants that can withstand
water stress for 7-8 months have to be planted. Excepting a
few villages like Shirkoli, Chikhali where the villagers
expressed doubts about cooperative endavour, the villagers
generally felt that the work could be organized through

Van Panchayat, i.e. formation of a village-level committee who

should organize the work of plantation, after-care and

protection of the trees. The villagers opined that the waste

lands could be taken up for plantation. As regards the

discontinuation of shifting cultivation, the response was

obviously not favourable as this is the major source of their

food supply. However it was suggested that the plots which
are just left fallow could be taken up for revegetation and

if the regrowth is satisfactory then they might find the

alternative attractive. Unless they see the results, they
would not be willing for a change-over. It is thus important
for implementing the development plan to take two types of
measures concurrently - (a) set up experimental stations to
explore the appropriate mixes for replantation %n the different
zones, (b) begin continuous dialogue with the villagers and

involve them in the I€P
develoo a suitable orga

jantation programme from the planning

nizational set-up.
stage and

] Development:

7. Infrastructura

. t Catchment area lacks most
lier, the Panshe
As noted e3rf
frastructural faciiities and since the village
¢ intT

of the basi
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settlements are very small in size it is uneconomic to provide
the facilities like primary school, medical and veterinary
services etc., for each village. From the point of view of
protection of the hills it is not desirable to develop motoravie
roads along the ridges. Motor launch «:rvice also needs to be
kept limited so as to protect the lake from oil pollution as

the reservoir is a source of drinking water for Pune city.

The launch service also does not reach the villages in the
interior as the water level recedes. Provision of transport
facilities is thus not easy and consequently it becomes
difficult to extend other services. It is considered desirable
to group the villages and develop basic facilities in the central
village to serve the group. Dhindli, Kuravati and Panshet
village can avail of the facilities at Panshet township. Kadve
and Varghad are not very small and basic facilities can be
provided in these villages. Ghodshet, Givashi and Shirkoli

can form a group with Shirkoli as the central village and

Koshimghar, Kambegi and Bhalawadi with Koshimghar serving as

the central village. It is difficult to provide services in

the IIIrd and IVth zone, particularly the IVth zone is almost

i cessible. So also it is difficult to provide facilities
inac .

to the Dhangarwadis which are located away from the central
0

11 The alternative is to relocate these settlements.
villages. |
If alternative sOUrces of employment are developed in
P het=-Kuran-Kadve villages in the form of silk-worm rearing,

anshet=nu - |
- ‘1 king, bamboo working etc.,

i dairying, tile ma

food processing,
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and housing is provided it will not be difficult to shift the
families to this tract, Discussions with the inhabitants of

the interior villages revealed that if adequate employment
opportunities are provided the families will be willing to shift,
they would however prefer to reside in this region and not move
to the arid plains. The types of facilities that need be
provided at different villages is indicated in Table 6.6,
Protected water supnly must be providea for the entire population.
Settlements like Dhindli, Chikhali which have just a few house-

holds may have to be relocated.

Selected centres e.g., Shirkoli, Mangaon and Tekpole

should be developed as nodal centres for study and sports
activity in the catchment. Platforms to pitch tents, basic
sanitary amenities and safe drinking water should be provided

at these centres. The Devrais at these centres offer excellent

scope for nature study and bird watching, The Shirkai temple

at Shirkoli, the Vardani doh at Tekpole are of definite

historical interest. BRayagad, a fort of historical

importance, is easily accessible from Tekpole and Mangaon.
H

These centres are conveniently located from the point of view

of activities like rowing, hiking, trekking, mountaineering,

ling etc., for which the entire region offers.a rich
angli o
tential. The infrastructural facilities should thus be
potential.
2 to provi i Lti to the local
ovide the basic amenities
developed so as

1thy sport, nature observation and
- d to support hea
population an
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study in the region. The plan must at the same time provide

for the protection of the region from commercial/speculative

encroachment,

Table 6.6: Suggested Nodal Places and Village Clusters
1n Panshet Catchment Area

-— ew wm Sm wm -
- e m e m e e m e e o o e S wm en Em e mw e e

Nodal place Dependent villages

Panshet township Panshet, " Kuravati,
Ambegaon B. Ambegaon kh.
Dhindli

Shirkoli Givashi, Ghodshet,
Thangaon, Pole

Koshimghar Kambegi, Bhalawadi,
Chikhali

Mangaon Kasedi, Godhkhal,
Gondekhal

— - wm e Em e wm mm wm s o e em am em A e S W ey e @ -
-— e s am am -

Facilities needed at (a) Panshet township: Post and telegraph
office, veterinary-aid-centre, primary health subcentre, high

school and technical training, collection centre for milk,

collection and storage for forest produce, silk-worm rcaring
centre, basketry, carpentry workshop, fruit processing centre,
H C.

coonerative credit society.

(b) Nodal village: ﬁrimary school (wita at least two teachers),

t office collection centre for for:st produce, flour mill,
pos r

fair price shop, dispensary.
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8. Problems of Environment i
in Western Ghats: 2L_Dearadation

A major problem noted in the study of Western Ghats
that falls in the Pune district is that of urban encroachment,
Lands in the catchment area are being purchased by the urban
speculators. The process of urbanization and industrialization
threatens to destroy the unique, natural landscape of these
areas. It is involving wholesale destruction of the vegetation,
and degradation of dry agricultural lands, rudely disturbing
the eco=-system of the area. The urban encroachment will
affect the water sources and acclerate the rate of siltation
and pollute the lakes. There are several major dams viz,,
Andra, Walwan, Shiravata, Bhatghar, Panshet, Warasgaon,
Mulshi and Pawana in the Western Ghat region of Pune District,
while Chaskaman, Yedgaon, Waduj, Manikdoh, Dimbhe and

Pimpalgaon-Joge are under construction. The urban encroachment

in all the catchment creas has to be controlled forthwith,

Control of Urban Encroachment and Preparation of Development

Plan: (1) Legal provision for Prohibition of transfer of land

l L]

+ should purchase the land and develop it or lease it
governmen

t f gricultural or agro-forestry purposes only, (2) The
ou or a

, ' 2g] in Pune District
the Western Ghat Region 1n
development plan for

e ! lan for restoration of
should include (a) p
as suggested above,
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vegetation, (b) protection of lakes, (c) economic betterment of
the local inhabitants én the basis of conservation and develop-
ment of the forest and land resources, (d) development of road-
heads only at selected points to serve the villages in the regiu.
and restrictions on motor vehicular traffic in the rest of the
area, (e) the Region should be reserved for trekking,
mountalneering, rowing; study of nature, historical monuments,
etc., but not allowed to be used for vulgar tourism (i,e. trans-
gressidn of the region by motor-launches, gaudy commercial
eating/drinking places littering the hills and lakes with
cigarette stubs, soiled paper, plastic bags, leftover of

food etc.). This can be achieved by judicious planning of

the roads and restrictions on motor vehicular traffic.

Urgent steps for the preservation of the Western Ghat
region from urban encroachment must be taken so that the hill

slopes and lakes are protected and programme for reforestation

of the region could be taken up. Secondly, the region should be

developed with a view to make it available to the public at

large for healthy recreation, physical culture and study anc

t must be taken to see that it is not captured and spoiled
steps

by the speculators, builders and the urban rich for their

week-end bouts.

9. Revaluation gf the P?lqu
Regarding Major Dams:

r of major irpigation projects have been

A numbe
htra State in the last_35 years and new

completed 1n the Maharas
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projects are being taken up. The present study clearly brings
out the fact that when these projects were executed no plans
were made to protect the catchment area and to properly
rehabilitate the displaced families. 1In taking up new projects
bofh these aspects must be given a thorough prior consideration.
A systematic study of the forest wealth, and the possible
effects on soils, hydrology and drainage system is essential.
Particularly the projects in the Western Ghat region and
projects like Inchampalli (Sironcha Taluka, Gadchiroli
District) that threaten large forest tracts and a large number

of adivasis should not be sanctioned in view of the adverse

economic and ecological effects., In such cases alternatives

like a chain of small storages should be examined., The consent
of the families likely to be affected by the project must be

obtained before taking a final decision regarding the

implementation of any project.



CHAPTER VII

Recommendations

(A) Protection of Catchment Area:

(8)

For providing protection to the catchment area to facilitate

revegetation so as to arrest rapid soil erosion and siltation

of the reservoir the following measures are essential:

1) Total ban on commercial felling of trees and making of
charcoal in the catchment area,

2) Switch over from shifting cultivation to plantation,
agro—forestry and pasture development,

3) Switch over from uncontrolled grazing to rotational

gra3ing from August to December and stall feeding from

January to July,

Economic Rehabilitation of the Local Population:

If there is a ban on felling of trees, and shifting
cultivation is to be discontinued there is a need to provide
alternative sources of income to the inhabitants of the
catchment area. Following steps are necessary for this
purpose:

4) The Government, should take over the private lands on a
long term lease (say 20 years) and take the full
responsibility of developing these lands which would
include soil conservation measures, plantation and
reforestation. The inhabitants should be provided

year round work under EGS to implement the plan of
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revegetation., The capital expenditure should be met

from the funds made available by the Central Government

under the Western Ghats Development Programmes.

5) Comprehensive redevelopment plan should be prepared and

6)

7) As shifting cultiv

implemented in a phased manner, The region can be
divided for this purpose in protection lands (mainly

the upper and the steep slopes) and the production
lands. In the latter economically useful plants like
fuel, fodder and timber trecs, medicinal plants, fruit
trees, grasses should be reestablished. Emphasis should
be given on indigenous species, Priority should be
given to row planting along the road, nslss, strip
plantation along the reservoir banks and along

contours.
The inhabitants should be assured of employment and

earning levels so as to meet the critical minimum necds

till the region becomes self-sustaining. As the trees

mature, supplementary activities using local resources

such as silk-worm rearing, fruit processing, collection

and primary processing of medicinal herbs, basketry,

rope and other articles of fibre, bee-keeping should be

supported, so that gradually the region will generate

adequate income from within.

ation gets discontinued change in the

i ilch
livestock composition from bullock-orlented to mi

. . o-
d should be oncouraged. With the improv

cattle oriente '
-fodder supply and provis

ion
ment of grass lands and leaf
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of veterinary service milch business can be e@stablished
particularly in zone I and zone II.

8) Zone IV should be declared as a sanctuary giving full
protection as this very heavy.rainfall region near the
Crest is fragile and is in 4 dangér of becoming
biologically barren. The inhabitants of this zone
(three villages with 144 househclds ) indicated willingness
to shift if proper employment and housing is provided,

It is suggested to use the lands in Kuran, Kadve and
Panshet acquired by the irrigation department but not
submerged, for their resettlement. They can be established
in dairy business and cottage industry through various
Government programmes and Khadi Gramodyog Schemes,

9) Full protection should be given to all the devrais in
the catchment area to preserve biological diversity.

(C) Provision of Infrastructural Facilities:

It is necessary in addition to provide certain infrastructural

facilities which are lacking today.
10) Treat Panshet township as the nodal centre that serves the

entire catchment area. Veterinary-aid-centre, primary
health sub=~centre, collection centre for forest produce,
cooperative credit society, silk-worm rearing centre,
extension centre for agro-forestry and horticultural

and pasture development be set in Panshet-Kuran.

11) Provision of safe drinking water supply to all villages.



258

12) Supply of fuel efficient chulas for cooking.

13) Provide for chemical treatment of grass, bamboo etc.,
used for wolls and thatching the roof so that it become
fire-resistant. (If the housing material is soaked for
a day in a mixture made in the proportion of 18 kg. of
Diammonium phosphate with 100 litres of water and dried
in shade, the material becomes fire-resistant. )

14) Encourage separation of cattle-shed from the house,

15) As cutting of hills for laying roads causes degradation
of hills, motorable roads that are built today should
be properly improved., Motorable roads should not be
extended,

16) Regular launch service be provided for the inhabitants
and students and hikers visiting the area for study and
healthy sport and recreation,

17) Private motor vehicles (including trucks) should not be

permitted beyond the Panshet dam for comnercial and

recreational purposes,

(D) Protection from Commercial Encroachment:

It is equally important to protect the catchment area
from urban encroachment. For this purpose the following

measures are essential:

18) Legal provision be made forthwith for Prohibition on
In

transfer of land to non-agri-horti-forestry uses.

case the land owners desire to sell his land, the
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" government should purchase the lang and develop it
according to the Tevegetation plan,

19) The region should be Teserved for trekking, mountaineering
rowing, study of nature but not allowed to develop for
vulgar tourism - ©.9. transgression of the region by
private motor vehicles,‘pollution of lake by frequent
use of motor launches, gaudy commercial eating-drinking
places. This can be achieved by judicious planning of
Toads, restrictions on motor vehicular iraffic and
providing limited launch trips.

20} The region should be developed to make it available to
public at large and particularly to the students for
Physical culture, study and not captured by the
speculators, builders and the urban rich for their
week-end bouts,

21) Facilities like platforms to pitch tent, and the basic
sanitary amenities and safe drinking water be provided

at the selected centres e.q., Shirkoli, Mangaon and

Tekpole, The Devrais there offer excellent scope for
nature study, bird watching., These will serve as nodal

points for rowing, mountaineering, trekking etc,, in the

catchment area.

(E) Gonsideration of the Consequences of Large Dams:

In view of the very advcrse economic and ecological impact

on the catchment area due to the construction of a large
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reservoir it is necessary to take the following precautions

before sanctioning a major irrigation and/or hydro-power

project.

22) Adequate measures must be taken to rehabilitate the

23)

24)

inhabitants likely to be displaced due to the construction
of a dam. The principle of economic compensation for the
property lost is extremely inadequate. The inhabitants
must be assured a flow of income through proper employ-
ment so as to meet the basic needs, They must be

provided with adequate housing and other amenities., Consent
of the population likely to be affected by the project
must be obtained before sanctioning the project.

The possible ecological consequences of a large storage
must be researched in depth, and alternatives like a

chain of smaller storages should be examined, before

any major work is sanctioned.

Any project involving felling of extensive forest areas

should be rejected on ecological grounds. The proposed

Inchampalli irrigation project in Gadchiroli district

should not be accepted as it involves submergence of

extensive forest areas in Sironcha Taluka.
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Glossary of Marathi Words in the Report

Bhagar = Cooked vari

Bhakar - Millet bread

Bhat = Cooked rice

Chatni - A seasoning with ground chdllis
Chula = A mud cooking stove

Devrai, Devrahati - A grove dedicated to god

Devacha Mankari - A person entitled to certain privilages
for performing rituals

Doh = Deep part in a river

Doinangar - A plough drawn by two men

Hataraki - A system of pooling labour of the entire village

: to complete weeding operation expeditiously on

invitation of a cultivator who supplies meals on
the work~day and makes a small cash payment to
those joining the pool

Kaccha road - Fair weather rough road

Kalwan = Liquid side~dish

Kambal - Rough blanket

Khan - Space betweeh two columns or cross beams

Kulav - Hoe

Mawa - Sweetened condensed mango pulp

Moli - Head load of fuelwood

Murrum - Disintegrated rock

Padavi = Shed against wall

Oti - Portion of house adjoining padvi at a higher level

(by about one foot)
Parda - Backyard |

Pendhi - Bundle of grass
Petari = Large field hoe drawn by bullocks to smooth field

Pukka road - All weather road

Raab - Loppings and leaves used in burning the ground

S5t - Pulp of mango or jackfruit flattened on a plate or
mat-piece by patting and sun-dried

Shendoor = Vermillion pigment "... made of zed lead

i 1 tree
t - Village level committee to organize
Van Panchaya plantgtion work

Varkas land = Inferior murmy upland
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List ot plants with their local names

and Botanical Names

Acacia intsia willad

Acacia nilotica Det.

Acacia rugata Ham.

(acacia concinna Dc)

Actinodaphne angustifolia Nees

Adhetoda vasica Nees

Adina cordifolia Benth

Aegzinetea indica L

Asegle marmelos Lorr

Azave americana L

sgeratur conyzoides L

Albizzia lebbek Benth

Allophyllus serratus Radlk
( Allophyllus cobbeBl )

Alstonia scholaris R.Br

Alysicarpus hanosus Edgew

Alysicarpus rugosus Dc

Alysicarpus vaginalis D¢

Amarantus paniculatus 1

Amarantus spinosus L

Anacardium occidentale L

Anagallis arvensis L

Ancistrocladus heyneanus wall

Anogeissus latifolia wall

Anthocephalus cadamba Mig

Argemone mexicana L

Artemisia parviflora B.Ham
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Chilhar
Babhul
Shikekai

Pisadi
Adulsa
Hedu

Bel

latia=-Guial

Sahadevi
shiriah

Tipan

Satvin

Kaju
Kardal
Lhavda

Kadanm

pivla-dhotara

Tel-Davana



Artocarpus heterophylilus Lam
( Artocarpus integrifelia 1.+ )

Arthraxon lancifolius Hochst

Arundinellg Sp

‘ASparagus racemosus Bak

Atalantia monophylia De

Atalantia racemosa ki

Azadirachta indiecs A.Juss

Bauhinia racemosa Llam.

Bassia longifelia L

Biophytum sensitivum Dc

Bombax ceiba 1

Brachjara ramosa Spapf_

Breynia patens Rolfe

Bridelia sguarosa Skeels

Buchanania lanzan Spreng

Butea monosperma Taub

Calotrolpis gigantea R.Br

Calotropis procera R.Br

Canavalia stocksii Dalzell

Careya arborea Roxb

Carissa congesta wigesto

Caryota urens L

Casearia graveolens Dalz

Caesalpenia sepiaria Roxb

Carvia callosa Bremek

Cascia fistula L

Cassia tora Bak

Caseine glauca C.Ktsze

Casuarina equisitifolia Forst
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Phanas

Satavarj
Makad limbu
Makad limbuy
Neem

Apta

Moha

Savar

Kangli
Asna
Char
Falas
Madhav
Rui
Kumbi
Karvand
Berlimad
Bokhada
Chillara

Karvi

Bhava

Taroti



Ceropegia lawii Hk&fF

Ceropegia tuberosa Roxb

Cholorophytum glaucum Dalz

Chloris virgata Sw

Chrysopogon montanus Trin
cer arietinum L
Cipadessa baccifera Miq

Clematis trilobus Heyne

Commelina nudiflora 1L

Cordia dichotoma Forst

Crotalaria retusa L

Cucumis melo (cult )

Cyanotis fasculata Schult

Cyperus rotundus L

Dalbergia latifolia Roxb

Dalbergia sissoo Roxb

TYendrocalamus strictus Nees

Dichanthium annulatum Stapf

Dillenia pentagyna Roxb

Dioscorea pentaphylla L

Diplociasia claueesceéns Diels

Dolichos lablab L

Dysoxylum binectariferum Hk&f

Elaeagnus latifolia L

Eleusane coracanabiaert
Embelia tsjeriam—-cottam Dc

Emblica officinalis Gaertin

Ensete superbum cheesmon

Entada phaseoloides Merr

Eriocaulon Sp
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Kharpudi

Rorbara
Gudmei

Ranjai
Gandélgi
Bhokar
Dingala
Meki

Nagarmatha

Shisham
Sisvi
Kaniabang
Xarmal
Shandvel
Pawata |

Yerenai

Amgul
Nachant
Vavdang
Awla
Chaeen

Garambi



Erythrina varierata L Faneara
[}

Fulophia pratensis Lindl Satvari
Zuphorbia nivula Buch Navang
Euphortia rothiana Sprehg Tudhi

Ficus arnottiana Migq Pipal

Ficus glomerata Roxb Umbar

FPicus hispida L Kala umber
Ficus retusa L Nand ruk
Flacourtia latifolia T.Cooke Tambat
Flemingia strobilifera Br Kanphuti
Fluggea leucopyrus Dalz Pandharphalli
Garcinia indica Choiss Kokan
Girardinia gzeylanica Deve ¥otha Khujoti

Gliricidia sepium sSteud

Gloriosa superba L Bachnog

Gmelina arborea Roxb Shivan

Grevdlia robusta A-.cunmn

Grewia tiliaefolia Vahl Dhaman

Guizotia abyssinica Cass Karla til

Habenaria grandiflora Lindl _

Hardwickia binata Roxb anjani

Heferophragma quadrilocularis K.Schum Varas

Heteropogon contortus P.Beauv Kursali
Hiptage madablota Gaert Ealadvel
Hippocratea grahami Wt Lokandi
Holarrhena antidysenterica Wall Kuda
Serni

Homonoia riparia Roxb
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,Impatiens balsamina I

Indigofera cordifolia Heyne

Incizofera pulchella Roxb

lseilema laxum Hack

Ixora nigricans Br

Jagninum malabaricum ¥t

Jucticia gdiffusa willad

Lazerstroemia lanceolata D&G

Lagerstroemia parviflora D&G

Lantana camara L

Lasiosiphon eriocephalus Dene

Leea indica Merr

Leea edgeworthii Sant

Lens esculanta Moench

Leucaena leucocephalas Wi

Leucas aspera SpT

ILeucas montana Spr

Ilitsea zeylanica Nees

Iobelia nicotianaefolia neyne

Luffa acutangula Roxb

Macaranga peltata huell

Mallotus Fhilippinensis Muell

Mangifera indica L

Melia composita willad
Melothria heterophylla Cogn

Memecylon umbellatum Burm

Meynea 1axiflora Robyns
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Terda
Godadi

Chimanti

Tambil

Kusar
Nana
Bondara
Tantani

Rametha

Masur

Su babul

Mala
Dhavala
Turai
Chanda
Shendri
Amba
Limbara
Gomati
Anjan

Aloo



Yorus alba L

liurraya exotica I,

¥urraya koenigii Spr

Nothapodytes foetida Sleumer

Olea dioica Roxb

Oryza sativa L

Oropetium thomaeum Trin

Osyris arborea wall

Oxalis corniculata L

Oxytenanthera monostigma Bedd

Panicum miliaceum I

Panicum miliare Lam

Pavetta bengalensis Bremer

Pennisetum spicetum Roem&Schulf

Pergularia daemia Chiov

Phaseolus aconitifolius Jacg

Phaseclus radiatus 1L

Phaseolus khandalemsis Sant

Phoenix humilis Royle

Phoenix sylvestris Roxh

Piper betle L

Plectronia wightii W&A

Pogostemon parviflorus Bth

Pongamia pinnata Piers

Portulaca oleracea L

Pulcaria wightianma Clke
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Xunti
Khadi nim
Kalgur

Par Jamb

Popli
Ambusi
Choua
Vari
Sawa
Papat
Bajra
Utarni
Math
Ranmug
Ranshevga

Shinde

Tupa
Pangli
Karanj

Gholu



Salix babylonica I,

Salix tetrasperma Roxb

Scutia myrtina Kurz

Semecarpus anacardium L.F

Senecig edgeworthii Hk.F

Sideroxylon tomentosum Roxb

Solanum indicum L

Striga lutea Lour

Striga orbanchioides Eth

Striga gesnertides Vatke

Smithia hirsuta Dalz

Smithia setulosa Dalz

Smithig bigemina Lz2lz

Smilax macrophylla Roxb

Sterculia foetida L

Sterculia guttata Roxb

Syzyzium cumini Skeels

Terminalia alata Heyne

Terminalia bellerica Roxb

Terminalie chebulz Retz

Tetrapogon tenellus Chiov

Themeda quadrivalvis O.Ktze

Tinospora cordifelia kiiers

Tragia involucrata L

Trichodesma indicum Br

Tylophora dalzellii Hk&f
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Walunj
Chimat
Bibbha
Roxb
Chinchurdi

Barka
Ghotvel
Jangli ‘badam
Jambool

Ain

Behdz

Hirda

Gulvel
Kolti
Chota kalpa



Utricularia Sp

Vizna capensis Walp Halunda
Vitex negundo L Nirgndi
Woodfordia frﬁticosa Kurz Lhayati
Wrightia tinctoria Br Kala kuda
Xerorphis spinosa Keay GChela
Xylia dolabréformis Benth ' Yerendi
Zanthoxylum rhetsa Dc Kok1i
Zizyphus mauritiana Lamk Bor
Zizyphus rugosa Lam Turan
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