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3.7 Rivers and streams

Jaldapara is located in a level flood plain , 200 feet(61metres) above sea level.
The sanctuary is intersected by numerous rivers and streams flowing from North to
South. The important river that flows thrdugh the sanctuary area is Torsa rising and
falling with great rapidity and changing its courses frequently. It becomes shallow and
tame during dry season and remains full and fierce during rains The river beds .are
continuously rising as a result of deposition of a large quantity of silt and detritus
material from the hills. The torsa originates in the chumbi valley of Tibet where it is
known as "Machu" then it flows through Bhutan and enters India. ultimately draining
into river Brahmaputra. It is dynamic in its flow in and has different channels over a tract
of about 20 Km width from east to wes.t. by shifting its course from time to time during
the last one and half century. As a result the whole tract comprises a network of
streams and channels. Some are current and some are not active bﬁt all are recognized
as Torsa. Torsa has a perennial flow throughout the year. Malangi and Kalijhora were a
small river but at present they have merged completely with torsa during these recent
floods in 1993 and 1998. The next most likely river or perennial stream to merge with

Tofsa if there's a severe flood or rain is Sisamara.
3.8 Flood

Streams in this region have a tendency to cut channels during the annual flood
season . from May to September. They intercommunicate by network of cross-country
watercourses. Floods of severe nature, that deserve mention on account of damage
caused to the forest, took place during 1952, 1954, 1968,1993 and 1998. Of these
1968 flood is considered to be a land mark since these resulted in a total change in the
course of river Torsa. Before this flood, the main flow of the river Torsa was in the
western arms of the sanctuary. Buton account of silt deposition after flood, this channel

of Torsa was completely blocked up and the entire flow of the river entered the
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plantation of major fodder species preferred by rhino is a most common practice applied
in many parts of the scantuary to provide food and cover to the species which is
threatened with local extinction. Since the sanctuary is managed primarily for the one
horned rhinos , the objective is to maintain or create necessary habitat conditions for
this species. Existing grassy areas, which are considered best habitat for the rhinoceros
are generally being invaded by the tree species like sisso, simul etc. as a result of
successional progression. To arrest such development, cutting back of the trees is
being undertaken as an experiment. The coppice shoots that come up, particularly from

the sissoo trees are reportedly favored as food by rhinoceros.

3.11 Vegetation

The sanctuary lies in the biogegraphic cal zone 7B (Lower gangetic plain) as classified
by Rodgers and Panwar (1988). Generally the entire forest in J.W.L.S falls under the
north Indian moist tropical forests of Champion and Seth's recent classification (1968).
The species which is most commonly found within the forest and is of importance from
the economical and ecological standpoint is sal (Shorea robusta). This species usually
occurs in association with chilauni (Schima wallichi), chikrasi (Chirkasia tabularis),

champ (Michelia champaca) and bahera (Terminalia belerica).

The other important species that are commonly seen are sidha (Lagerstomia parviflora),
panisaj (Termilia myriocarpa) lampati (Duabanga sonneratiodes), lali (Amoora wallichi),
lahsune (Amoora rohituka), kainjal (Bischofia javanica), simul (Bombax ciba), khair

(Acacia catechu), siss00 (Dalbergia siss00) and siris (Albizzia spp.).

There are three distinct types of savannah forests recognised by Champion and Seth in

this area:

1. Moist Sal Savannah (3c/DS1) is characterized by the presence of scattered sal along

with kumbhi (Carea arborea), amloki (Emblica officinalis), Sidha, Tanki etc. The
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Chapter 4

METHODS

Study period : This study was conducted from December 1998 to April 1999 at JWLS.
The following are the field and analytical methods adopted for the study.
4.1 Introduction

The Neu et al. (1974) analysis on availability - utilization is based on the
accurate proportions of each and every habitat parameters available (mapping
technique) (Alldredge and Ratti 1992). Vegetation and terrain maps, or aerial
photographs are used to determine availability (e.g., Neu et al. 1974, Hirst 1975, lrwin
1975, Peek et al 1976 in Marcum Loftsgérden 1980, Risenhoover and Bailey 1985).
Marcum Loftsgarden (1980) suggested a non-mapping techhique which involves
random sampling of the habitat based on a dot grid. This technique has been applied
to determine the availability for Big horn Sheep (Dodd & smith 1988). Other workers
divided the area into grids and quantified each grid for habitat availability. (Ben
Shahar 1990).

My objective for quantification of habitat was to obtain a quantitative description
of habitat and availability of the different vegetation types or habitat types, and to
determine the availability of assorted habitat components. | followed a modified version
of the Marcum Loftsgarden (1980) technique. Though he has recommended the use of
this technique in rugged mountains, still | used it because it circumvents the problems
faced in mapping areas for vegetation and allows the simultaneous determination of
availability of other habitat components.

Due to non availability of a relatively small scaled map, | couldn't sample the
habitat based on randomly distributed points on the map as suggested by Marcum
Loftsgarden (1980). Therefore | sampled the habitat along my line transects which were

laid randomly in each habitat types. Riney (1982) has suggested a similar technique of
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patches with natural stretches of areas dominated mainly by grasses and very few
woody species. These areas were not treated under any plantation operation so far.
Pure grassland (Plantation) had pure patches of forage species for rhino Saccharum
arundinaceum. Savanna grassland (natural) and pure grassland (natural) were very
similar in their grass composition but varied in their cover and also woody species. On
the other hand Savanna grassland (plantation) was mostly patches of Saccharum
arundinaceum with different woody species. Riverine grassland on the other hand had
two distinct communities which could be identified visually, pure strands of Vetiveria
zizinoides about 2-3 mt. tall and grasslands with Dalbergia sissoo (sissoo), Bombax
ceiba (simul) and Acacia catechu (khair) respectively. JWLS maintains a record of
plantations in a meticulous way and compartment boundaries are well demarcated. So it
was also possible to get an area for each habitat type identified during this study.

Information on these habitat types is given in Table 4.1.
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A comparative map (Plate 4.2) of how the overall area of these different
habitat types have changed since past years is included in the thesis to give an idea of
how we are losing the natural stretches of grassland either due to stochastic or

artificial forces. Abbreviated forms of habitat types mentioned above in table 4.1 are

used in the text in later chapters.

4.3 Laying of transects

Once the stratification of different habitat type was done, transects were laid
randomly so thAat all the vegetation types within each habitat types are sampled. In all 9
transects were laid ranging from (0.7- 2.2 km) and used to bisect only one habitat type,
excepting two transects which fell in two habitat types others fell in just one habitat type.
All the transects were marked at every-100m and their habitat type was noted. Plate 4.3

shows the location of transects in study area.

Table 4.2. Details of areas of habitat sampled.

Habitat Proportional Transect Total length | Proportional TL/HBT
type (Km?) | Area(T=5 Km*®) | length (T=11.9 Km)
(Km)

Pgin (1.50) | 0.248 1.6, 2.1 3.8 0.31

Pglp (0.80) | 0.132 1.4,0.7 2.1 0.17

Sgln (0.84) | 0.098 0.9 0.9 0.07

Salp (1.33) | 0.215 0.9, 1.00 1.9 0.15

Rgl (1.60) | 0.265 1.41.31.5 |82 0.26

All the transects were marked at every 100m, to divide them into segments. Sampling
was done within each of these segments and data pertaining to objectives stated was
collected.

4.4 Habitat Availability

Quantification of availability was done for both the seasons (summer and winter)
along these transects. However, in case of SGLN sampling for availability could not be
done for the 10 ha patch in winter due to its unexpected burning in early winter. Rest 25
ha is the main rhino use zone hence was not logistically possible to traverse it on foot.

For this area sampling was done from a nature trail in both the seasons.
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Since habitat use by any species is governed by the availability of food, cover

and water, so it was presumed that these habitat variables could play a significant role
in selection of a habitat type by the hog deer.

4.41 Forage

Hog deer being an obligate species of grassland, grasses are presumed 10 form
their major forage. Hence availability of different grass species was quantified in both
the season by the Quadrat method using Braun-Blanquet scale. This scale was modified
slightly and was converted to 5 scales from 7 for my own convenience. This scale was
consistently used all throughout the study for forage and cover estimation. ( 0=0%, 1=1-
25%, 2=26-50%. 3=51-75%, and 4= >76%)

At every 100 m three 2mX2m Quadrat plots were laid . one on the transect and two, 5m
on either sides of the transect. Within each plot following information on forage was
collected:

--Grass height : was measured at 4 corners and centre of the plot to give an idea about
the average ht. and growth stage of the available forage.

--Phenophase : of grasses within the quadrat was noted according to Bréun—Blaunquet
scale with slight variation. | used the above 5 scales to quantify the % of Fresh Sprouts
(FS). Young shoots (YS), Matured (M), Dead (D), Flowering (FIr) and Fruiting (Fr)
phenophase of grasses within each plot. In analysis information on FS. YS and M were
only used.

--Grass sﬁecies: within each plot was ranked according to their % ocular cover using

the above scale.

Later on information on grass height was also used to check for differences in visibility

across different habitat types.































































In summer mean a
bundance/hr was maximum in SGLN (6.57+ 4.40, n=14) and
minimum in PGLP (0.2.35+ 1.21, n=17) (

Fig. 5.3.5). There were no sighting in RGL and

PGLN. The overall variation was not significant (p>0.05)

5.3.2.2 Pellet Group

The overall mean pellet group density/ha of chital was maximum in SGLN (5.88+
3.61, n=51) and minimum in PGLN (0.54x 0.38, n=185) (Fig. 5.4.3). No pellet groups were
encountered in RGL. Overall variation in mean pellet group density/ha in different habitat
types was significantly different (KW x*= 43.999, df=4, p=0.001, N=614).

In winter pellet groups were encountered only in SGLP and no pellet groups were
encountered in RGL, PGLN, PGLP and SGLN . The mean pellet group density/ha in SGLP
was (11.90 £ 5.05, n=42) and the overall difference was significant across different habitat
types (KW x*=44.636, df=4, p=0.000, N=350) (Fig 5.4.4).

In summer mean pellet group density/ha was maximum in SGLN (12.5+ 7.52, n=24)
and minimum in PGLN (1.35% 0.94, n=74). No pellet groups were encountered in RGL (Fig
.5.4.5). The overall variation in mean pellet group density/ha across differeht habitat types
was significant (KW * =25.732, df=4, p=0.000, N=264).

5.3.3 Rhino

5.3.3.1 Direct Sighting

In case of rhino overall mean abundance/hr was maximum in PGLP (1.56 £ 0.64,

N=38) and minimum in PGLN (0.093 = 0.042, N=17) (Fig. 5.3.3). The overall variation in

mean abundance/hr of rhino in different habitat types was significantly different (KW ¥

=41.341 df=5, p=0.000, N=166).

In winter mean abundance/hr was maximum in PGLP (2.10% 0.53, n=22) and

minimum in RGL (0.37+0.13 n=9) (Fig. 5.3.4). There were no sightings in PGLN and
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Wi
In winter mean cattle dung density/ha was maximum in PGLN

. . (10.81+ 3.86, n=111
and minimum in RGL (5.803+ 2,97, n=112) )

| | Cattle dung was not encountered in rest of the
habitats (Fig 5.4.4). The overall variation was significant

(KW x* = 12.264, df = 4, p=0.015,
n=350).

In summer i ’
mean cattle dung density was maximum in PGLN (18.918+ 5.50, n=74)

inimum in P
and minimum in PGLP (1.041+ 1.04, n=48). No cattle dung was encountered in SGLN and

SGLP (Fig. 5.4.5). Overall variation was significant (KW y* = 18.396, df = 4 p=0.001
n=264).

5.4 Habitat selection

Data on the overall and seasonai selection of different habitat types was analysed
separately for winter and summer for hog deer, spotted deer and rhino. Both direct and
indirect methods were used to quantify the selection of habitats types. As stated earlier all
the sightings whether of solitary individuals or groups were counted as one. The results of
habitat selection are as follows:
5.4.1. Hog deer
5.4.1.1. Direct sighting

On analysing data on overall use of the broad habitat types, it was that hog deer
preferred PGLN and SGLN and avoided RGL and SGLP. PGLP was used in proportion to

its availability (p<0.05) (Table 5.2).

Both in winter and summer it was found that hog deer preferred natural grassland

(PGLN) and avoided RGL and SGLP. Plantation grassiand (PGLF) and SGLN were used n

proportion to their availability (p<0-05) (Table 5.3 & 5-4)-

5.4.1.2 Indirect sighting

On analysing data on overall habitat US€ from pellet group counts, it was also

observed that none of the habitat types were used in proportion to their availability in all

wn
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cases (overall, winter and Summer)

Result of
pellet group coun
ts showed that hog deer
ferred RGL, PGLN, and §
ore SGLN. SGLN and SGLP were avoided. (p<0.05) (Table 5.5)
al habitat use | . o
Season was also found to be similar, with preference for RGL PGLN, and
. , an

SGLN and avoidance of SGLN, and SGLp (P<0.05) (Table 5.6 & 5 )
. . 7

5.4.2. Chital

5.4.2.1 Direct sighting

Result on overall habitat use by chital showed that overall SGLN was preferred and
PGLP and SGLP was used in proportion to their availability. Nothing could be stated about

" the utilization of RGL and PGLN since there was no sighting in either of these’ habitat types

(p<0.05) (Table 5.8).

In winter also SGLN was preferred and rest of the habitat types had a similar trend

with no sighting in RGL and PGLN (p<0.05) (Table 5.9)

Whereas in summer utilisation of different habitat types were in proportion to their
availability. In summer also their was no sighting in RGL and PGLN (Table 5.10).
As steted earlier that very few chital were encountered during the whole study period. The
only possible reason could be that chital is an introduced species at Jaldapara.

5.4.2.2 Indirect

Results on habitat use by chital from pellet count were not found to be very different
from direct sighting. The overall utilization of SGLP was more in proportion to its availability.
PGLN was avoided and PGLP and SGLN was used in proportion to their availability. No

pellet groups were encountered in RGL (p<0.05)(Table 5.11)

In summer PGLP was preferred and PGLN was avoided. SGLN and SGLP was

used in proportion to their availability (P <0.05) (Table 5.12). In winter pellet groups were

encountered only in SGLP and chital showed a preference for this habitat type (Exp. Prop.

= o = 36.46
Use = 0.215, Confidence Interval = 0.328-0.687, Z= 2.63, X )
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Table 5.6 Chi-square value and intens;
Bﬂ(zgjeer based on indirect evidenc

ty of use of different habitat types

et | No. of pellel | Eemntes in wgne( (i =409.823, Z=2.5799 )
type groups | Proportional Linfldence UL Intensity
| sighted Usage uL Of
—AGL 812 0.265 0.324 —
PGLN 695 0.248 0.275 — n
—FGLP 450 0.132 0.173 0.215 A
B SGII:[; o 20 0.044 0.069 .
SGLP 232 ' =
- 0.215 0.084 0.116 _

Table 5.7 Chi-square value and intensity of use of different habitat types

By hog deer based on indirect evidences in summer (¥°=572.144, Z=2 579)

: Habitat No. of pellet Expected i -
s Lroups pro;ortional Confidence Interval Int%1f31ty
sighted Usage . LL uL Use
RGL 670 0.265 0.267 0.316 +
PGLN 850 0.248 0.344 0.396 +
PGLP 479 0.132 0.187 0.231 +
SGLN 113 0.098 0.038 0.061 -
SGLP 184 0.215 0.066 0.095 -

Table 5.8 Chi-square value and overall intensity of use of different habitat types by

chital based on direct sightings ( x° = 23.284, Z=2.6399 )

Habitat No. of groups | Expected Confidence Interval Intensity
type sighted proportional 0 00 l?f
se
RGL 0 0.265 - - -
PGLN 0 0.248 - - -
PGLP 8 0.132 0.108 0.654 *
SGLN 9 0.098 0.150 0.707 P
SGLP 4 0.215 0.000 0.412 *

Table 5.9 Chi-square value and int

ensity of use of different habitat types by chital
¢ =19.835, Z=2.6399) ;

based on direct sightings in winter ( ; .
Habitat type | No. of groups Expected Confidence Interval |ntecr),fs|ty
sighted proportlonal T oL of
RGL 0 0.265 : : :
PGLN 0 0.248 : cn *
PGLP 2 0132 | - .
| SGLN 5 5098 | 0.158 0.033 "
| sate 3 0.215 0.000 0.619 "




Table 5.10 Chi-square value and intens;
gyjﬂ@based on direct sightings in s

ty of use of different habitat types

abitat No. of Exmctegmmer o =15.770, Z=2.6399 )

type groups proportional Confidence Interval Intensity
- sighted Usage LL UL Of
/ hd -

PGLN 0 0.248 - =
— PGLP 4 - : -
PG 0.132 0.044 0.956
__.%g'l'_'; ? 0.098 0.000 0.817 :
o8 0.215 0.000 0.427 .

Table 5.11 Chi-square value and overall intensity of use of different habitat types by

. chital based on indirect evidences ( 4 =34.312, Z=2.6399 )

[ Habitat No. of pellet | Expected i -
type Motk pro;?ortional Confidence Interval lntegfsny
sighted usage LL ub Use
RGL 0 0.265 - . -
PGLN 2 0.248 0.000 0.154 -
PGLP 11 0.132 0.107 0.504 *
SGLN 6 0.098 0.006 0.327 *
SGLP 17 0.215 0.258 0.687 +

Table 5.12 Chi-square value and intensity of use of different habitat types by chital
based on indirect evidences in summer ( ¥? =28.468, Z=2.6399 )

Habitat No. of pellet Expected Confidence Interval Intensity
type groups proportional n 0L Of
sighted usage Use
RGL 0 0.265 - - -
PGLN 2 0.248 0.000 0.212 -
PGLP 11 0.132 0.173 0.673 4
SGLN 6 0.098 0.018 0.444 *
SGLP 7 0.215 0.045 0.494 *

Table 5.13 Chi-square value an

d overall intensity of use of different habitat types by
( ° =48.694, Z=2.6399) :

rhino based on direct sightings : .
Habitat No. of dirgect Expected Confidence Interval Inte&sny
type sigjtings proportional T o ot
usage
RGL 7 0.265 0.020 0.330 *
PGLN 3 0.248 0.000 0.16 33 _
PGLP 19 0.132 0.271 0. +
SGLN 9 0.098 0.055 0.395 *
L SGLP 2 L___-O—l2—1—-5--—‘ 0.000 0.139 -




5.4.3. Rhino

5.4.3.1 Direct sighting

The overall utilizatio i
n of habitat types were different from expected. PGLP was

he

preferred whereas PGLN and SGLP was avoided, RGL and SGLN was used in rti
o proportion

to their availability (p<0.05) (Table 5.13)

I winter also PGLP was prefenred by rhino. RGL and SGLN was used in proportion

to their availability. No sightings were found in PGLN and SGLP in winter season (p<0.05)
(Table 5.14)

In summer no trend in utilization of its habitat type was obtained since the results

showed that all habitat types were used-in proportion to their availability. (P<0.05) (Table
5.15)

5.4.3.2 Indirect sighting

Data on overall use of habitat type by rhino by indirect method showed that PGLP
was preferred and PGLN was avoided. RGL and SGLN were used in proportion to their
availability. No dung was encountered in SGLP (p<0.05) (Table 5.16). In winter, rhino
showed a similar trend as above in its habitat use (p< 0.05) (Table 5.17).

In summer rhino dung was encountered only in RGL and Neu et al (1974) method
showed it to be used in proportion to its availability.
5.4. 4. Cattle

5.4.4.1 Indirect

For cattle no data on direct sighting is available since they use to enter the sanctuary area

by 10:00 AM and my encounter rates of animals used to start from 6:30 — 8:30 in winter and

5:00 - 8:00 in summer. SO dung counts is the only systematic method which can give a clue

on use of habitats by cattle Though many times | have random encounters of cattle inside

s analysis. It was observed that cattle

the sanctuary but | have not included it in thi
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3. Recruitment class (GBH 5.1¢ cm)

Mean density of recruitment class was fo
nd to be maximum i
m in SGLN

. . (48.528 + 11.75,
n=21) and minimum in PGLP (7.582 + 3.74. n

| | =21) (Fig 5.9.2). The overall variation in
density of recruitment class across different habitat type was found to b f
0 be significant.

KW X: 227.369| df: 4| p=0'0001 = i
( n=127). Mean density ot recruitment class in PGLN was

found to be zero.

4. Pole (GBH 10-20cm )

~ Mean density of pole class was maximum in SGLP (9.099 + 5.21, n=20) and minimum in
RGL (4.549 + 2.14, n=28) (Fig 5.9.2). No trees belonging to this class was found in PGLP.
The variation is significant (KW X°=10.708, df=4, p=0.03, n=127)

- 5. Trees density (>20 cm GBH )

Mean tree density /ha was maximum in SGLP (68.11 + 12.37, n=36) and minimum in PGLP

(9.099 £ 3.21, n=21) (Fig 5.9.2). The over all variation in mean tree density/ha was found to

be significant across different habitat types (p<0.05). (KW X° =41.978, di=4, p=0.000, n=

168).
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Chapter 6
Discussion

Hab:?:\ S.e‘iCt‘ontt:Y 4 Species is the result of the intrinsic characteristics of the
species and the inherent features of the habitat it occupi .
accord with the theoretical predictions concerni u'ples. et ol oy
ng habitat use by small bodied ungulates
(Jarman & Sinclair 1979). In a similar study on hog deer (Gara 1991) it was found that
density was maximum in flood plain grassland. Since the above study concentrated on
. the overall ecology of hog deer so it gave a general idea of habitat utilization by hog
deer. However the present study is mainly concerned with the evaluation of different
habitats used by hog deer, accordingly the results are summarized and discussed in
terms of different habitat types for winter and summer to ascertain the effect of season
on utilization of these habitats. Thus it also gives an idea about the seasonal
requirement of the concerned Species. Sihce the study mainly aims in quantifying
availability and utilization of different habitat variables which may in turn affect habitat

selection or rejection, no attempt has been made to identify the grassland communities.
6.1 Overall selection of habitat and its parameters by- hog deer

6.1.1 Selection of habitatin summer and winter

Results of direct method showed that hog deer preferred PGLN and avoidgd

SGLP and RGL both in winter and summer. Though PGLN was preferred in both the

seasons, the overall mean abundance was low because most of the sightings were of

solitary animals Sometimes in winter at the most 2 individuals were sighted together in

ew cases 10 - 12 indivi

¢ in PGLN both in summer and winter was

PGLN. H erinf duals were seen in & group. Such
. However in summ

variation in mean abundance of hog deé
ich in turm reflect
Gara (1991) had reported an average

. ize wh s the proportion of escape cover
ecause of small group S!

84).
available in that habitat type (Jama" 1984)
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group size of 1.8 from 720 random observation of h
- aLp | 0g deer in Chitwan. On the other
hand thoug was avoided by hog deer the
overall mean abundance in both the
seasons was found to be maximum because most
i d of the groups sighted consisted of 7-
g individuals i inter and 15-16 in summe
d er. On one or two occasions large groups up
w20 inaividuals were also encounterzq |
| | 20 In SGLP. Though there was not much
difference In availability of escape cover at 50 cm from the ground between PGLN and
an
gGLP in Both the seasons, the cover at 100 cm and 150 cm in PGLN was more than
that in SGLP. In fact escape cover at 50 cm was more in SGLP in winter than in PGLN
" guch difference in cover was there in winter because SGLP had maximum abundance
of Mikania scandens (12.39% in winter,.6.95% in summer) the most dominant weed
within the sanctuary. At places it was found to cover grasses and even trees up to the
height of 2m. in many places it was seen that mikania was being selectively used as
cover by hog deer. Even in grasslands with mikania, hog deer when disturbed were
found to move into it since mikania provides 90% cover in SGLP and the animals could
hide themselves. In summer it was seen that mikania was also used as bedding ground

for fawns.

The other possible reason for encountering large groups in SGLP was its
location. Most of the savanna grasslands (natural and plantation) were adjacent to

patches of grassland (plantation and natural). In most cases these large groups were

encountered during morning hours when they were seen moving towards the forest or

dense vegetation areas after early morning grazing peak. As already stated in many

cases hog deers encountered in this habitat were found to be resting and flushed all of a

sudden because of detection of my presence. Gara (1991) has also reported that hog
vening hours. Since the animal

; ‘ d late €
deer are mostly active in eany morning an

it gives @ partial information about the active

sampling was not done on an diurnal scalé.

s were common in winter since grasses were tall and

period of animals. Such encounter

Hog deer in Jaldapara were found to be active only for a
og

forage availability was 10W:
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5 able to have some o istic sighti
- Pportunistic sightings of hog deer feeding i
In some of the burnt

greas even during the day time.

6.1.2 Selection of grass phenophase in summer and wi
winter

a. Winter

In winter it was observed that overall, hog deer showed an avoidance for young
sprouts and indicated preference for matured shoots. The fresh sprouts were used in
proportion to their availability. In winter most of the grasses were mature and hence
were low in nutrient content. The digestibility of a forage plant and therefore its nutrient
value is a function of its protein and fibre content (Geist 1974, Jarman 1974). Protein
content is highest and fibre content is lowest in newly emerged plant tissues, which is
the most nutritious phenophase (Jarman 1974). In this regard, plant parts and
pHenological stages areé given importance when optimal foraging theory is applied to
ungulates (Owen _Smith and Novellie 1982). Fresh grass sprouts have a high nutritive

value which decreases as the grass matures. The energy and protein requirements of

mammals are a function of their weight raised to the power of 0.75 (Geist 1974, Gordan

1989a). Therefore, smaller mammals have relatively higher requirements per unit body

weight. Hog deer is considered to be 2 medium sized ungulate. Therefore hog deer is

expected to have a relatively high metabolic energy requirement. Since graminoids have

a relatively higher fibre content, browse species in general are moré nutritious

(Dinerstein 1987). Hence hog deer might be expected 10 be a browser. Instead it is a

grazer because in medium sized ungu|ates such as the hog deer there is a high rumen

(Dinerstein 1987). A high ru

rate which is necessary for the digestion of grasses which is true in case of hog deer.
ion about its physiology can be made

g deer, speculat|o

: , , men volume allows & slower turnover
size to body size ratio

Due to lack of any study on ho
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girement, similar to oth i :
req er medium bodied ungulates which restricts it
I1S movement

long distances or s

over long pend much energy in search for food (Geist 1974, Gord

. Hence selectio i o

19892) n of any habitat type by hog deer will be such that it is able t
o}

achieve all it requirement with minimum effort (food. cover and shelter). However i
: ver in

winter as evident from observations, the effort had to be increased since overall
availability of fresh sprouts which are most nutritious was quite low. So hog deer was
expected tc? show preference for areas with fresh sprouts and good cover. In Jaldapara
it appeared that hog deer have separate feeding and resting grounds because in areas
where they where sighted feeding during early morning hours did not have sufficient
cover, nor were they found in those areas during the rest of the day. Compared to the
overall availability in winter young shoots were avoided since they were low in nutrient
content and matured grasses were preferred because they were used as escape COVer.
The fresh sprouts were used in proportion to their availability because they had a patchy
distribution and hog deer had to invest more time and energy in searching these. It also
explains the overall avoidance of SGLP with 69% of matured grasses and 14% of both

fresh sprouts and young shoots. This further explains the possible use of this habitat

more as resting area than feeding sites.

b. Summer

In summer it was observed that overall, hog deer showed an avoidance for

matured shoots and preference for botf fresh and young sprouts. Such variation in

. i mmer
selection of fresh sprouts and gvoidance of matured grasses occurred in su

because of anthropogenic fires and rain. During the summer rain was quite frequent and
n spurt of growth of fresh sprouts in all burnt areas. Burning

n enhanced the growth of grasses and hence

there was as a result sudde

in combination with moisture and rai

fresh sprouts are highly nutritious nog deer favoured
ce

influenced the availability Sin
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i nutritious di
ine highly it of fresh sprouts ang young shoots fh
o . - Ihough burning i
ot 3 g increased
ne availability ighly nutritious forage at the same time it result
Sulted in sudden loss of

their availability which in turn influenced the hebitat use

6.1.3 Selection of escape cover in summer and winter

Summarising information on utilization of different cover classes it was observed
that hog deer preferred cover class |, | and IV and avoided class | both in winter and
* summer. Among the three cover categories preferred, class Il and Il were expected to
have maximum influence on habitat use.by hog deer in terms of cover since they are
heavy set and compact, standing only 27 to 28 inches (65-70 cm) high at the shoulder
(Jerdon 1874). So the grass height 51-100 cm (class Il) and 100-150 cm (class Ill)
provide the ideal cover conditions for hog deer. Since class | (1-50 cm) is almost equal
to the height of the deer so it is not used much as cover. There also appeared 10 be
some particular pattern in use of different cover categories. Fawns were observed to
use cover class | whenever they were encountered by themselves. Whereas fawns

accompanied by mother were found to use class II, adult males and females were found

to use class Ill and at times also class IV.

6.1.4 Selection of burntareas in summer and winter

Overall usage of burnt area was found to be different from its availability

because in summer burnt areas were found to be used more than available whereas in

winter such areas were utilized less in proportion to their availability. In summer bumt

areas were preferred because burning was followed by rain which enhanced the growth

ge phenophase for hog deer. Also in summer

of fresh sprouts which are @ preferred fora |

large ar subjected t0 burns as compared to those in winter thus influencing the
eas were

roportion of burnt areas was low and also

availability of fresh sprouts. 1N winter, the P
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e was no rain for the wh -
et ole season o Initiate growth of grasses. A
- AS a result burning

. winter was detrimen i
n winte tal to hog deer in terms of loss of not only cover b
er but also for food.

6.2 seacsonal prererence of habitats

winter selection - influenced by water

Though both in summer and winter PGLN was found to be preferred, the
' possible causes of such selection are different. In winter PGLN was preferred because
proportion of fresh sprouts were maximum in PGLN (37%) and it was also observed that
hog deer selected fresh sprouts in PGLN (Table 5.23) Fresh sprouts were in large
proportion in PGLN because of availability of water in winter. Among all the habitat
types natural grasslands were the only habitat with availability of water throughout the
year. Located in the older course of river Torsa these habitats are well traversed by
naturai streams and channels. There are many check dams constructed by the forest
department which helps in conservatio'n of moisture along the natural streams
throughout the year and helps to maintain growth of fresh sprouts. Though matured
grass in this habitat type was only 12.1% yet it was observed that hog deer selected

areas with matured grasses in this habitat type (Table 5.25) since they provided good

escape cover. This is further supported- by the overall information available on grass

cover (Table 5.29 & 5.30). Though overall, hog deer shows avoidance of class | in

PGLN the maximum proportion of grass cover belonged to this class and hog deer

preferred this cover class in addition t0 class Il and lII. 1t is difficult to explain such

pattern in a short study like this. It would be necessary to have a much longer study 10

understand the seeming contradiction. Though escape Cover was maximum only at 50

over both at 100cm

a5 observed that hog deer avoided bumt areas

b‘l't P and 150cm respectively in proportion
cm, there was availability 0
of 41.4% and 9% . Though in winter it W

ole. Burnt areas in winter were found to be preferred by
e role.

but in PGLN it played @ positiV
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in absence of rain. T ;
even hus selection of natural grassland by h
0g deer in winter

b mainly because of availability of poth forage (

fresh sprout
s), cover (matured
qrasses escape cover and general cover) and water

p. Summer selection - influence of fire

In summer PGLN was burnt and there was an immediate change in habitat use.
itis a well known fact that burning initiates growth of grasses. Hence all these areas
* had sudden availability of fresh sprouts, but their utilization was governed by availability
of cover. Since hog deer has an overall preference for escape cover category Il il and
v and avoidance for class | as cover so availability of the latter three classes
determined the selection of habitat. In summer though proportion of cover class | and Il
was maximum in PGLN (30.7% and 27.6% respectively) still it was observed that hog
deer preferred class Il and class lll, whereas class | and class IV were used in
proportion to their availability. In addition to this, the proportion of fresh sprouts and
young shoots were relatively higher in PGLN. Hog deer preferred fresh sprouts in

PGLN, SGLN and SGLP while young shoots were preferred only in PGLN. Since hog

deer indicated preference for feeding ON burnt areas in summer and PGLN had

maximum proportion of burnt plots (34.9%) (Table 5.11.2), burning was another factor

to have influenced the selection of this habitat type by hog deer. In natural grassland,

incidence of fire occurred at different time intervals which resulted in formation of a

mosaic of both burnt and unburnt patches. thus providing both cover and forage.

Whereas in other areas especially PGLP the whole patch was burnt completely which

cover though hiding cover was available near by. It

resulted in sudden 0SS of resting

was observed that burnt areas provided some cover in patches 10 the species because

of well established grasses: Though proportion of

of the presence of burnt tussocks

¢ but most of these matured grasses were

; in summe
matured grasses was maximum in S



purnt through fires set by people. After burning h
0
_mouflaged and so blended with th g deer became completely
c e bumnt grassland and standing tu k
| | ssocks that at
, s not possib indivi
imes it wa p le to spot an individual until it ran and the white und
- under part of the
tail was visible. In summer selection of PGLN was mainly governed
| | ) erned by factors
concerning with forc.ge ana cover. Since hog de«r overall showed a preference for b
nce for bumn’
areas in summer, it was observed that burnt areas in PGLN were preferred by hog

deer. !t could be concluded that burning in summer influenced the selection of natural

grasSIand in summer.

6.3 Seasonal avoidance of habitats

RGL was found to be avoided by hog deer in both the seasons as indicated by the
dgirect method whereas preferred by indirect method. Such variation in preference could
either be a function of grass height which influences the visibility or difference in rates of
pellet deposition between fawn, yearling, and adult deer or may be a result of its diet
(Dhungel 1985). On analysing the habitat components in RGL it was found that in winter
the overall availability of fresh sprouts in RGL was Very low (13%) and their use was
low. On the other hand though maximum proportion of grasses in winter were in young

shoots still it was observed that hog deer avoided this pnenophase in RGL. Whereas in

winter hog deer was observed to prefer only matured grasses in RGL habitat. Hence

though the preference of all these individual variables Were very similar to overall

preference of hog deer for winter but otill its avoidance for RGL could be 2 function of

uniformly high grass height or an effect of grass composition. On analysing the grass

e it was observed that Vetivaria zizinoides (Kashia) one of the

Jminant (23.3%) (Fig 5:2:1) While proportion of

composition species wis

coarse grasses was found to be d

1) was only 16.8%.
thatch one of the grass SPecies preferred by NS deer (Gara 1991) W y

e river Torsa) had dense cover and presence of

Though RGL (grassland all along th |
in RGL poth in summer and winter the

ini nce.
water this habitat had minimum abunda
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qverage group size was small hence giving a clue to the
| N presence of good cover in this
habitat type. This is further confirmeq by the average gr i
e hlgts i grass height and cover available
as found to pe maximum relative to all other habitat types
ble 5.2). The fact ‘
(Ta ) that hog deer is grazer ang solitary animal makes it important that
it selects a combination of highly nutritious food and good grass cover. Hence
avoidance of this habitat type by Hog deer seems to be related to a low community

diversity; species composition and their nutrient content related to structural stage. The

results of indirect method indicated an opposite trend with high pellet group density.
Gara (1993) had found maximum no. of sightings of hog deer in tall grasslands along
the Rapti and Narayani rivers in Nepal. The other possible explanation for such variation
in dung density and abundance maybe because hog deer used this habitat type for
resting cover. This could be supported by'some of the sightings | had in which the
animals were found to move into the dense cover of Vetiveria when disturbed as a
response to my presence. As the grass height was tall so it was not possible to see
resting animals once they entered these areas unless opportunistically flushed, thus
resulting in an overall low abundance. These are the same grassland which are called
as " grass jungles" (Putman 1988) by lot of pioneer scientists working in terai grassland

of South East Asia. Though direct sighting were very few the consistently high presence

of pellet groups or dung density/ha in winter gave a clue to the presence of hog deer in

this habitat type. Since pellets give a more reliable estimate of utilization of habitat

though not for what purpose unless other evidences indicate a specific function. It could

were rarely seen feeding in RGL they seemed to be

be presumed that since hog deer

' ' ' as escape of resting COVer.
using this narrow and linear habitat type

mmer by direct method wnei=is
iqed by hog deer In su
RGL was found to bé avoide

d the results are Y
g was no significant difference in average grass

th nlikely to be 2 consequence of any
preferred by indirect M€ 0

i ther
sampling bias because m\summer

his can be further explained by the fact that in summer
is

height between habitat types: T
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as nullified. Since the aver ' ,
W 8g¢ difference in grass height across different h
Jllified, the visibility bi i Nefitel e
was N bllity bias was also nullfied. Thus a giregt
' comparison of mean
ndance/hr is relevan
abu t between RGL ang other habitat types in summer. Th
r. The overall

availability of fresh sprouts and youn i
g shoots in summe [
rwas maximum in RGL (53.7%

.9% respecti
and 40.9% pectively ). However the results of direct sighting show that hog de

| | er
avoided areas in RGL with fresh sprouts. Whereas areas with young shoots and
matured grasses were used in proportion to their availability. Such a discrepancy in

" selection of phenophase by hog deer could only be explained by comparing pellet or

diet quality and composition with habitat quality and composition. When grass

composition was analysed in RGL it was found that Vetivaria zizinoides was most
dominant since it was encountered in 26.02% of plots, whereas the forage species
(Impereta cylindrica) known to be preferred by hog deer contributed only 18.8 % of the

total availability.

The other major difference in results of habitat use lies between PGLP and
SGLN . From direct method it appears that hog deer used PGLP in proportion to its

availability in both the seasons whereas indirect method makes the pattern more

distinct by showing preference for this habitat type in both the seasons. It was not

possible to get a clear pattern of use of PGLP because the average grass height was

quite tall and hence visibility might have created a bias since hog deer is a shy species

and most of the time they used 10 take refuge in these grasses when disturbed.

However the difference in grass height within & season was not significant between

o the possible cause for such variation remains

habitat types except for RGL- S

m the available information it appears that in winter in PGLP

unexplained. However fro
rtion (28%). fol'lowed by young shoots (13.4%)

fresh sprouts were maximum in propo
(3%). Though ProP

erred this phenophase

ortion of matured grass was less still it

and very low matured grasses |
(Table 5.25) because it

was found that hog deer in winter pref



provided good escape cover (Taple 5.1)

whereas avoig
ed fresh SprO t .
h sprouts could be b . uts. Avoidance of
fresh SP ecause of high proportions of non palatab
€ species

.1). This is also su (Table
5.2.1) Pported by the fact that hog deer showed a preference
nce for grass

i class Il, Ill, a
height nd IV as €scape cover in PGLP whereas avoida f
nce for class I.

Hence it appears that PGLP was preferred by hog deer because of the availability of
0

cover classes. Si ing i
escape classes. Since burning in PGLP resulted in complete loss of cover and the

avoidance of such areas by hog deer in winter (Table 5.39) further strengthens the

assumption that hog deer selected this habitdt because of high grass height which
provided good.escape and resting cover to the species. Though most of the grasses in
PGLP were in fresh sprouts still these areas were not preferred by hog deer. The
possible reason for such a selection could be because, these areas were used as
‘resting sites. Since this information was not quantified in the present study so it is
difficult to give an explanation for such an unexpected trend with the present type of
data. However in summer though indirect method showed preference but from the
overall information on availability and utilization it appears to be avoided. In summer
although the area was burnt hog deer didn't have any preference for bumt areas
because proportion -of both fresh sprouts and young shoots was found to be minimum

in these grasslands (4.9% and 9.1% respectively). Bumnt areas of PGLP were also found

to be avoided by hog deer in summer. Since direct method showed a proportional use of

these areas so it may be presumed that since fresh sprouts and young shoots were low

and burnt areas avoided so the overall use in summer may be low, but contradictory to

this indirect method showed a preference for these areas. Such a contradiction In

in PGLP was
results were obtained because i summer the second dung count
were frequent rains between this time

e
unexpectedly got delayed by 15 days and ther

iS.
period which might have influenced pellet coun

r showed an overall preference for SGLN but at
ee

From direct sighting hog d

. . . . t
oportion. However from indirec

to be used in pr

s were found

Seasonal level these area
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o o . In this
its of indirect method i e e
esl ndicated a more distinct and clear pattern of utili
e the proportion i , of utilization
becaus prop of different habitat variables (fresh sprouts, yo h
» young shoots and

rasses) w [ w
matured gra ) were relatively less. |t as also found that these grasslands w
slands were

qominated bv Mikania scandens. Though at times mikania was observed to be used as
cover but there were hardly any observation where hog deer was found to feed on
them. Since availability of foraging grass was less so hog deer was observed to avoid
these areas. However the preference for fresh sprouts in this area along with preference

" for escape cover of class Il explains the use of this habitat type as a resting ground

On comparing the effect of cut ar{d uncut grass on use of habitat by hog deer it
was found that pellet group density/ha differed between cut and uncut areas. Mean
dung density in cut area was found to be more than in uncut area. Such a difference in
mean pellet group density between cut and uncut area is possibly because cutting
enhances the growth of grasses and hence availability of more fresh sprouts to hog '

deer.
6.5 Extent of use of preferred habitats of hog deer by other sympatric species

The peuét group count technique has long been used in wildlife studies for a

variety of purpose (Putman 1984). In this study, the monitoring of line transects yielded

sufficient data only for hog deer for estimating the seasonal use of different habitat and

habitat variables. Whereas for chital and rhino only overall comparison Or overall

. H n
information on habitat use from dung density could be estimated. No seasonal patter

. untered
could be obtained because in case of chital In winter pellet groups were enco
obtai

i only in
only in SGLP and in case of rhino. dung piles in summer were encountered only
In and | .

Its of dung count cannot be used to compare

RGL. It also should be noted that resu

habitat us n ino sin imitive animals and
itat b species specially with rhino since they are primiti
' e betwee

g gifferent from hog deer. chital and cattle and

: bl
their ecology and physiology is remarka

87



ianifi i i . Inspite of th
ficant difference in pite of the
signi mean pellet group density of four species across h
0ss habitat type |

didn't quantify the predicting variable
S for rhino chital
! and cattle since the
y are

generalist subsisting on  a mixed diet of grass and browse and adapted to a
variety of topography and vegetation types. In such a situation it is highly unlikely that
that their distribution will be strongly influenced by few habitat variable as may be the
case with hog deer which inhabits grasslands only. From direct method the overall
mean abundance/hr of hog deer in different habitats were compared with the overall
mean abundance of chital and rhino. It gave an overall idea about the extent of use of

preferred habitats of hog deer by other sympatric species. Whereas from indirect

methods occurrence of cattle was also compared in addition to chital and rhino.

Chital was found to have maximum abundance in SGLN in both the seasons. In
winter chital was found to prefer SGLN whereas in summer none of the habitats were
preferred. PGLP, SGLN and SGLP were used in proportion to their availability. Since
chital is more generalist than hog deer (Tak and Lamba 1981, Sankar 1991, Mishra
1982) they were found mostly associated with SGLN and rarely with natural or pure

grassland. Chital is an introduced species in Jaldapara so the population is very low and

so was the data on abundance. However their preference of SGLN suggests some

interaction with hog deer. Though chital at many places are found to have influenced the

habitat use of other species (Mishra 1982; Negi (Deputy Director, Kanha Tiger Reserve)

pers comm.: Tak and Lamba 1981, Raman 1996) but at Jaldapara the situation is
) PGLN was found to be avoided by chital

insignificant at this stage. From dung counts

. ,

and SGLP found to be preferred. Both results aré depicting the natural ecology 0
was foun

the level of interaction between these

i idea of
chital. At the same time it also gIVes an idea

¢ PGLN whereas chital was found to avoid these

spec s found to prefe .
becies . Hog deer wa nd to avoid RGL. Proper monitoring to

: re fou
grasslands. Both hog deer and chital W€
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ascertain use of these hapi
abitat type by both the species over longer time may give some
interesting results;

Rhinocer
OS on the other hand was found to prefer PGLP and avoid PGLN. This
result is quite contradictory to the general ecology of rhino (

Price 1991, Ghosh 1991)

Laurie 1978, Dinerstein and
- But this situation is true for Jaldapara since here stretches of

natural grasslands occur in very small extent. Plantation grasslands on the other hand
are specially managed with a view to conserve this species. In these areas plantation of
‘ fodder species is done and grasslands are maintained. Indirect methods also showed a
similar result with preference for PGLP and avoidance for PGLN. In order to increase
the area under grassland vegetation aﬁd to increase the forage production a total of
664 ha was brought under fodder plantation in JWLS (Pandit 1996). Although some
plantations have succeeded, the overall success is less than 10% and in terms of there
utilization it is seen that these areas are preferred only by rhino. Though hog deer are
also found to use these areas but the overall use is negligible as compared to natural

grasslands.

Hog deer use of habitat was found to overlap considerably with cattle use
because both these were found to prefer PGLN. Since PGLN is located very close to

villages this habitat type is more eXposeq to anthropogenic pressures.

6.6 Encroachment of grasslands by weeds and woody species

azing by guar and elephant.
i annot be excluded from gr
Fodder plantation areas c

y these species iS most likely to encourage growth of

Heavy use of plantation areas b

eds such as Ageratu _
regeneration of native species. On companng

m conyzoides, Eupatorium odoratum
less palatable exotic W€

i SS
Mikania scadens, €tc.. which suppré
pe it was observe

se of this habitat by wild ungulates. The

d that weed encroachment was
weed density in each habitat ty

plains the poor U

maximum in m in all the habitat ty

pes except for RGL were it
ic maximu
weed is maxi

overall abundance of
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was extremely low, Weeq
o S are not able to Colonise this habitat because this is the most
unstable habitat and
Prone to annyg| flooding which does not allow weeds to grow. Due

to lack of proper maij
prop aintenance of plantation areas and subsequent digging by wild pigs,

wth i .
growth of certain opportunistic herbs rather than grasses are favoured.

Woodland encroachment was found to be maximum in SGLN as reflected by the
maximum recruitment density, though tree density was higher in the plantations of
grasses of fodder value, raised after felling some trees. Removal of woody vegetation
from well established natural forest and plantation of few fodder grasses have lead into

reduction in diversity of forage species and invasion by weeds.

Where as on the other hand regeneration was maximum in PGLN as reflected
by the maximum seedling density /ha. Sapling density was also maximum in these
areas. Hence PGLN are under the maximum possibility of woodland transformation

after SGLN.

6.7 Disturbance

Results of disturbance show that overall disturbance in terms of fire and grass

cutting was maximum in natural grassland (PGLN) which is the preferred habitat by hog -

deer. The only possible reason for such high interference is its location. The stretch of

natural grassland lies in the older course of Torsa and is very close to the villages.

Except for one or two situation in most of the other cases cattle were found to be

inq in this habitat type Easy accessibility, good location and availability of
grazing in .

f and water seems to be the most important factor attracting both wild
oraging grasses

with grass Cutters. But high abundance of both cattle
ong

and domestic ungulates al |
- g lands doesn't mean that cattle grazing should

s tract of natural grass

and hog deer in thi |
part from direct compet!

tion for forage cattle acts as

N ecause a ,
b d in this area b _ .
° alowe ission of diseases, increasing compactness of soil
or transm

the most important source f

by regular trampling.
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Grass cutting on the
other hang Puts these grasslands under severe stress since
people enter in large gr '
g€ groups causing an overall disturbance to the sanctity of the forest.

Grass cutting was als —
g 0 found to be high in natural grassland along with plantation

assland. T ;
gr he reason being the collection of thatch by local people as housing
material and also for marketing. Infact an interesting trend was found on comparing

pellet density of hog deer in cut and uncut areas. It was observed that pellet group
density of hog deer was higher in cut areas as compared to uncut areas because
cutting enhances grass growth thus forage for hog deer thus explaining the high
abundance of hog deer in natural grassland as compared to other habitat types. Cutting
was overall found to be relatively less in other habitat types because of good protection

done by the patrolling staff and inaccessibility in terms of logistic and danger in those

areas.
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Chapter 7

Conclusi
lons & Management Recommendations

7.1 Conclusions

1. Habitat use

Hog deer preferred areas with fresh sprouts and extensive grass cover as

opposed to low cover areas. Thus preferred natural grassland.

Hog deer avoided areas with low forage and high weed abundance. Thus

avoided savanna qrassiand plantation

2. Factors influencing habitat selection

Thus availability and quality of food,

Important determinants of its

Maximum abundance of hog deer were found in areas with higher proportion

of Imperata cylindrica.

Fire or burning of grasslands in combination with rain or presence of water

seems to influence the overall selection of habitat by hog deer.

In winter fresh sprouts and water and in summer cover and fire influenced the

habitat selection.

water and antipredator strategy of hog deer are

habitat selection.
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3. Extent of overlap with other Sympatric specie
S

Cattle has maxi i
Imum influence on the habitat use of hog deer since they both
prefer natural grassiands,

hi ' i "
Rhino doesn't seem to directly facilitate the habitat use by hog deer since

areas preferred by hog deer are avoided by rhino.

At present chital doesn't have much interaction with hog deer since they

prefer savanna grasslands which are avoided by hog deer.

4. Disturbance and Habitat Degradation

« Level of disturbance in terms of cutting, Burning and cattle grazing was found

to be maximum in natural grasslands.

« SGLP and SGLN are found to be most degraded in terms of high weed
density and woodland encroachment. And natural grasslands were found to

have maximum potential to transform into a woodland because of high

regeneration.

Thus , it is the stretch of natural grassland which has maximum influence on habitat

i ' | of
utilization pattern of hog deer. But on the other hand it has maximum level of

’ otential areas to
disturbance because of various reasons. It is also among one of the p

i ighli i ce of
get rted into woodland The results of this study could highlight the importan
et converted into .

natural grasslands for hog deer.
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7.2 Management recommendations

single species conservation

a -

Jaldapara Wildiife sanctuary along with Gorumara WLS are the only :reas in
west Bengal with population of rhino which were historically distributed over a much
larger geographic extent. The population underwent bottlenecking and has shown

posiive indications of recovery in recent past. This has been made possible due to

dedicated conservation-management undertaken by the West Bengal Forest

Department. Strong anti poaching measures were adopted by the management along
with single species habitat management strategy. A featured species approach is not
new to modern day wildlife management, which in addition considers a host of other
species as well (Thomas 1979). However, this approach has not been followed in totality
and has resulted in giving full attention to only rhino in matters of habitat management.
This has led to opening up woodlands which has brought in weed invasion; raising
plantations of tall grasses that have reduced diversity for other ungulates; annual burning
that may have already set a trend of change in vegetation communities, not necessarily
favourable. A comparative map (plate 4.2) of the area 10 years back gives an indication

of the grassland area lost due to various re_asons. In order to make good that loss, a

. . B an
strategy of planting fodder species tavoured by rhino was undertaken. In doing SO many

[ ir histori and
areas were cleared for plantations irrespective of their historical background

intai i [ rly succession
ecological status. [n other words it is a strategy to maintain habitats in early

i na areas were also
stag ially the grass-forb stage: Some of the previous savan
es especia

ntation areas other
lantations Though rhino were found to favour the pla
converted to plantations-

em 10 avoid such areas. Such orientation 1S

ital se
species such as hog deer and chital

ition and coarse quality of the grasses. In case of
oS

explained by the homogenous comp
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- de:e:swvj: Obseived ek e i area only for cover in winter. In summer
th‘ese r.e avoided because of dramatic loss of escape cover due to burning.
Slnce.hog .deer 'S & grassland dwelling species and with evidence that structural mosaic
and diversity Ot arass species in early phenopnase are selected by hog deer. structurally

niform and compositi : N
u position wise low diversity, plantations are most likely to adversely affect
the hog deer and chital population.

Rhinos on the other hand also do not seem to directly facilitate the habitat use by
hog deer since areas preferred by hog deer are avoided by rhino. The habitat use of
rhino in JWLS seems very different from its orientation in large natural grasslands
elsewhere in terai, where tall grasslands with structural mosaic of a variety of grass
species with temporal use of woodlands. In JWLS, the area is small and the rhino is
adapted to artificially maintained grasslands which might run the risk of proving
unsustainable over the long run. There needs to be some focussed monitoring of habitat
use by rhino to understand seasonal requirements of other herbivores. Removal of over

wood seems to bring in vigorous growth of weeds which is not helpful.

Burning

Burning is seen 0 influence the use of habitat by hog deer so it needs to be properly

designed. Fire results in 10SS of escape cover, increase of fresh sprouts and at times,

also seems to change the moisture condition and species composition of an areas wnh

time. In case of natural grassiands the grass community is more heterogeneous by

: .y i time
structure and composition with availability of different phenophases within a certain

e habitat conditio
y opposite in Plantation grassland. Burning

ns supportive of food and cover
span. This provides tavourabl

tation | ctl
requirements. Whereas the situation is exa

A. What started as a prescribed burning strategy

. . 0
is a very common phenomend in the
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now changed
haf e B tgh o people generated fires that are not designed to achieve specific
ob]ec. | €Y are random and repetitive and management has hardly any control
over it given the unusual shape of the PA. Since burning is supposed to favour growth of
grasses and hence selection of habitat. i.t is yet necessary to look at it critically because it
can both improve when applied by design and reduce the habitat quality if not designed
properly. Since mostly fires in Jaldapara are man-induced/accidental there is little scope
for planning it properly in a small area as people set fires randomly, especially in
plantations. However in natural grasslands the structure of grassland is such that it
creates a mosaic of burnt and unburned patches which is favoured by hog deer. Water

management done within this stretch of grassland also has influenced the habitat use.

Monitoring chital —hog deer interaction

Though at present the habitat use appears to be different but in long run chital may have
some influence on the habitat of hog deer with a build up in its population. At present
chital doesn’'t seem to have much interaction with hog deer since they prefer Savanna

grassland (natural) and hog deer are observed to be avoiding avoided savanna

grasslands.

Protection to natural grasslands

This is a favoured habitat of the hog deer and prone 10 highest incidence of cattle

Iso found
grazing and grass cutting. Pure grassland though preferred by hog deer was als

hese areas are close to villages and eminently suitable

to be preferred by cattle because t

iah in this area in terms of
for cattle grazin Though disturbance was also found to be high in t
d g. - on hog deer since they were found to select for

grass cutting it had @ positive effect

i n that unrestricted
" h hog deer preferred cut areas, it doesn not mea
these areas. Though N0 ! h
| ' ositive effect on the
d. This is pecausé although cutting has a p
cutting should be allowet:
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ing substantially. ' ; :
grazing y- The risk of spread of infectious diseases through cattle among wild
ungulates must be regarded as very high all times

weed removal

Areas with weeds are avoided by hog deer as weed reduces the habitat quality,
plantations in these areas fail. Manual removal of weeds is not a practical proposition.
sudden removal of overwood, fires and cattle grazing are factors that favour weed
abundance. Unless these are controlled, any further attempts by other means to control
weeds is not likely to succeed. Savanna grassland (plantations) are avoided by hog deer
in both the seasons since it's highly infested with weeds with very poor percentage of
grasses and forbs. However this type provided a good escape cover since it is present

adjoining to grassland areas, used by hog deer.

Riverine grassland area needs to be protected as it is linear in shape and thus
most vulnerable to change. This type has indicated high value as resting cover for hog

deer.

Further Study

Th rrent study of barely six months is inadequate 10 understand hog deer.
e cu

. : o &
ecol It is evident that floodplain grasslands are being rapidly lost or altered t0
cology. It 1

ies like
4 attern and logic suggests that a grassland dependent speci
variety of land usée p

Janger of losing populations 12621 which would put 11
e aa

the stands in grav i
e Hest - this study could identify some of the important

_ hou
status and existence In ]eopardy- TR
ction but doesn

ocates the need of along term study on hog

le t answer all the questions about the
factors governing its habitat se

































