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! '.;fl; Habitat and diet of a transiocated (in Royal Bardia National Park) and a donor (in
; i Royal Chitwan National Park) population of greater one-horned rhinoceros (Rhinoceros »
[""' unicornis) are compared. Quadrat sampling (N = 471) along transect lines was employed to
e
- describe floristic composition and availability of food plants. Seasonal diets were determined
i
\ ».
" ’ R4 from microhistological analyses of fecal samples (N = 834). Species richness was higher in ~ §
‘ " Chitwan than in Bardia (283 and 179 plant species, respectively), especiully in the Tall
o
i \ ‘gl'. Grassland community (131 and 79 species, respectively). Among important food plants,
3 i
i 1; Saccharum spontaneum, Erianthus ravennae, and Arundo donax (grasses) and Mallotus
:‘-t
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phillippinensis, Calamus tenuis, and Dalbergia sissoo (browse) were more abundant in Bardia,
whereas Cyanodon dactylon, Saccharum bengalensis, Narenga porphyrocoma (grasses) and
Trewia madiflora, Litsea monopetala, Coffea bengalensis and Murraya paniculata (browse)
were more abundant in Chitwan, and the latter two not being present in the Bardia habitats.
In spite of lower species diversity in Bardia, the annual diet was more diverse there (57
versus 4-1 food plants, respectively). In both areas, the annual diet was dominated by grasses
(> 60 %), particularly Saccharum spontanewm. In Bardia, browse was more important than
grasses than in Chitwan during winter and hot seasons, probably because the staple food plant
- Succharum spontanewm - was less available and nutritious in Bardia due to a drier
floodplain during the dry season, Conversely, during the monsoon, Chitwan animals exploited
a larger proportion of browse than in Bardia because of better access to preferred Trenv-ia
nudiflora fruits. Among available food plants; highest selection was recorded for Arundo
donax and Phragmites karka (grasses) and Mallotus p/ll'[[l'ppinen:\‘is, Cglamus tenuis and
Dalbergia si:soo4(br0wse) in Bardia; in Chitwan Saccharum spontanewm and S. bengalensis
were the most selectively consumed grasses and Coffea bengalensis and Murraya paniculata

the most preferred browse species. Although cemain species were selectively eaten in each

season, animals in both areas exploited food plants in proportion to their availability,
confirming that the greater one-horned rhinoceros.js a generalist feeder like other species in

this family of megaherbivores.
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it in Bardia, INTRODUCTION
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o) !
i a Lirowse) The family Rhinocerotidae contains five monogastrie, herbivorons species. The large -
- )=i 11 habitas, ! body enables them to consume large quantities of food, henee they are commonly. referred to
2y, 0od, hien 3
: i_._ T there (57 i as bulk feeders (Owen-Smith 1988). Due (o slower metabolic rate, large animals require less
¥
1, : R . . Lo . .
e ] by crasses } energy and protein per unit weight and survive better on lower quality food compared 1o
SILoranm than ; smaller ungulates (Janis 1976, Jarman 1974). Because of lower energy requirement, rhinoceros 2
TR :
3] s — -
Y } . . . . . . . .
A1 % food plant : fulfill the needs of essential elements like ids, vitamins and minerals by favoring a
i :
i 4 1o a drier ! high foristic diversity in the diet (Laurie 1978). However, sclection of food plants and .
Ao : Q D e
3 "v.cx;loiled . foraging pattern vary markedly among the species. The greater one-horned rhinoceros, ‘
o i —
v, ‘ .:d Trewia : Rhinoceros unicornis, is reported lo be a mixed feeder, switching from a gramineid dominated ;
L — )
: Elt i Arundo diet during the wet season to increased proportion of woody browse in the dry season (Laurie E
' :’;‘.‘ entis and 1982). Three others, Diceros bicornis (Goddard 1968 and 1970), Dicerorhinus sumatransis i
o '
'
Y alensis and Rhinoceros sondaicus (Owen-Smith 1988) are mainly browsers and forage upon leaves
Vo, fanieulata and small branches of diverse woody vegetation, The nonthern (Ceratotheruim simum cottoni) B
L p!;;_‘f : . y !
| “in in each (Gyseghem 1984) and the southern (Ceratotheruim simum simumy) (Owen-Smith 1988) species : |
: i.‘:uilgbi“[y_ of square-lipped white rhinos, on the other hand, are strictly grazers and exploit grasses ’
throughout the year. |
The greater one-horned rhinoceros (hercafter termed rhinoceros) is adapted to ! |
| . .
t Noodplain and riverine vegetation where water and some green growth remain available all ‘
e : . . - . i !
i year round. A mosaic of various forest and tall grassland cominunities on the alluvial j !
) ! N |
f floudplain are the critical habitats for this species (Dinerstein and Price 1991). The species \
: {
i ) |
. is now restricted to small, isolated populations on the Gangetic plains of the Indian sub- i i
. .
I . » . - . . B
. continent. At present, Kaziranga national Park, India. holds the largest population of ‘ !
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> 1100 individuals (Bhattacharya 1993, Vigne and Martin 1994). In Nepal, .until recently,

rhinoceros was confined only fo the Royal Chitwan National Park in the mid-southemn

lowland. During mid 1960s, the population declined drastically to about 100 individuals

mainly due to illegal bunting and habitat alicration (Caughley 1969). After the declaration of

a national park in 1973 the population has now increased to about 375-400 individuals (Khan
and Foose 1994). To safeguard this specics against natural calamitics and to establish a new
viable breeding population, a small sub-population based on individuals translocated from
Chitwan was established in the Royal Badia National Park, about 500 km west from Chitwan
(Jnuwali and Wegge 1993). The purpose of this paper is to (i) compare the seasonal diets of
the translocated Bardia sub-population with the donor population (ii) assess the diversity and
availability of food plants in the two rhinoceros habitats, and (iii) assess the habitat quality
in Bardia in terms of food by comparing with Chitwan where the population is performing

well and where, presumably, food quality is adequate.

STUDY AREA

This study was conducted in two national parks, Royal Bardia (RBNP) in the westemn
and Royal Chitwan (RCNP) in the middle part of Nepal’s southern lowland (Fig. 1). In
Bardia, the study area consists of a narrow strip of about 70 km® in the south-western corner
of the park (81°20°E, 28°35'N). About 6 km? extends southward from the park boundary to
the Indian border along the Geruwa river. In Chitwan, a study area of about 20 km® was

selected on the northern floodplain of RCNP (84° 20" E 27° 30" N) along the Rapti river,

near Sauraha. Both areas lie at sbout 100 m a.s.l.
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The climate in both areas is subtropical, monsoonal type. More than 80% of the
precipitation occurs during the monscon. In Bardia, the monsoon starts somewhat later and
the arca remains dricr than in Chitwan. Average maximum temperatures in both areas may
reach up to 40°C during May and ealy June and gradually diop to about 5° C during
December and January. :

The vegetation in both study sites exhibits subtropical types ranging from early
successional stages on the silty river beds with colonizing Saccharum spontaneum to a mature
climax type of Sal Shorea robusta dominated forest on the upper, drier lands. In Bardia, the
vegetation includes four main forest types: (i) Sal (i) Riverine (iii) Khair-Sissoo and (iv)
Mixed Hardwood forests, and three types of grasslands: (i) Tall Grassland (i) Phanta
(revegetated previously cultivated dry fields) and (iii) Wooded Grassland with scatered tree

species, also assumed to have an anthropogenic origin. Dinerstein (1979a) has provided a

detailed description of these types.

A description of the vegetation types in Chitwan where this study was conducted is
available elsewhere (Laurie 1982, Lehmkuhl 1989). Lehmkuhl (1989) classified the
vegetation into three forest types: (i) Sal (ii) Mixed Riverine, and (iii) Trewia-Bombax
Riverine forest, and several sub-types of Tall Grasslands. For comparative purposes only three
distinct vegetation types: (i) Sal forest, (ii) Riverine forest, and (iii) Tall Grassland, were
classified in the present study. In Chitwan, formerly cultivated paddy fields now dominated
by tall grass species (Lehmkuhl 1989) are combined with Tall Grassland community along
river beds. Bushy Pastures outside the National Park buur;dury were mapped and added as an
additional vegetation type to encompass peripheral areas frequently used by .rhinoccros in both

areas, Bushy Pastures in both areas are similar to the scrub vegelation type described by

Laurie (1978).
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The fauna in both parks is similar except some species are confined only to cither of
the areas. Important fauna common to both Parks include Rhinoceros unicornis, Elephas
maximus, Melursus ursinus, Panthera tigris, P, pardus, four species of deer - Axis axis, A.
porcinus, Munsiacus muntjack, and Cervus unicolor. Uncommon mammalian species include
Bos gaurus in RCNP, and Bosclaphus tragocamelus and Cervus duvauceli in RBNDP. Bolton
(l976)v and Gurung (1983) have provided a detailed description of fauna of Bardia and
Chitwin, respectively.

Of the 1wo study sites, Chitwan harbors a centuries-old population of rhinoceros.
More than 60% of the total present population occupies the area where the present study was
conducted, estimated at a dens.ily of about 8-10/km’ (Dinerstein and Price 1991). The Bardia
population originates from 13 animals that were translocated from Chitwan and released
during the dry season oi 1986. A description of this population is given by Jnawali and
Wegge (1993). From a bioloagical point of view both populmigps were performing well with
a mean annual rate of increment of 6.4 % in Bardia and 2,7% in Chitwan (Dinerstein and

Inawali 1993). Animal density in Bardia during the time of this study was approximately

0.3/km?, or roughly 2 of that of Chitwan.

METHODS

Vegetation analysis

Vegetation analyses in both areas were carried out between late July and August when
all plant species had already emerged. In both areas, quadrat sampling along transect lines

was employed to determine the floristic composition in various habitat types. In Bardia, a
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total of 20 transect lines spaced 1 ki apart were laid out in an cast-west direction o pass

through the diffcrent vegetation types, 10m N 10m quadrats were laid out along the transect

lines at a intervals of 150 meters. Altogether 280 quadrats were sampled of which 59 fell in
Riverine, 51 in Sal and 60 in Khair-Sissoo forests, 51 in Tall Grassland, 17 in Wooded
Grassland, 26 in Bushy Pastures, 7 in Phanta and 9 in Mixed Hardwood forest,
A similar procedure was employed in Chitwan with some modification due to the

location of vegetation types, The transects were laid in a north-south direction starting from

the bank of the Rapti river. The interval between transects was reduced to 500 m to obtiin

v em g,

enough samples in Riverine forest because this vegetation type extends in a narrow strip along

the Rapti and Dhungre rivers. Out of 191 guadrats sampled in Chitwan, 63 were in Riverinc

o e ay s

forest, 41 in Sal forest, 69 in Tall Grassland and 18 in Bushy Pastures.

L

The minimum number of quadrats needed to describe the floristic féatures was
determined by constructing species area curves for all vegetation types. The number of

quadrats needed to include 90% of the total number of species (the asymptote) was used

when comparing floristic diversity in the two study arcas. In each quadrat, the percent cover
of each species assumed to be available for rhinoceros (< 3 m height) was estimated and
recorded in classes as follows: high = > 50%, medium = 26 - 50%, low = 11 - 25%, rare =

1 - 10% and trace < 1%. These data were later used to calculate prominence values (PV) for

ech species (Dinerstein 197%a):

M, (VD)

PV,

PV, = Prominence value for species x

M, = Mean percent cover of x species

t

Rt o g as gt

f Frequency of occurrence of x species
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Simpson's Index of Diversity (Simpson 1949, as described by Krebs 1989) was
applicd for measuring floral diversity:

1-D=1-%p) .

D = Simpson's index of diversity ‘

pi = Proportion of individuals of species { in the community

Sorensen'’s index of similarity (IS)) (Sorensen 1948) was employed (o compare ;
similarity of plant specigs in the two study areas: ‘ !
IS,= X100 b

12 (A +B) ‘

¢ = Number of species common to both areas

A = Total number of species in habitat A

B = Totl number of species in habitat B

;

.I)ie! analysis
A microhistological analysis of fecal samples (Jnawali, in press) was conducted to ‘;
determine the food habits of rhinoceros in each area. In Bardia, fresh fecal samples (N = 354) ;
were collected during 18 months, from January 1990 to June 1991, Individual samples ‘
collected in each month were dried, ground and pooled. Monthly sample sizes in Bardia ’
?
ranged from a minimum of 20-25 during the monsoon, 10 > 50 during the dry season, Food

s

habit data from Chitwan collecied during 1985 - 1986 and analyzed by the same procedure

(Gyawali 1986, same as present author) were used to compare with Bardia animals. In

addition, results from 30 samples collected from the same area during the monsoon 1993

were combined with the previous ones,
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Analysis followed the method described by Jnawali (in ms). Five microscopic slides
were prepared from each pooled fecal sample of every month. Identification of plant
fragments was based on the merphological features observed by microscopic examination.
Volumetric estimation of cach food plant siwecics was calculated for every month and later
combined for seasons. Scasons referred to here are the same as described by Jnawali and
Wegge (1993) -Winter: November - February, Hot: March - June and Monsoon: July -
Oclober.

Reference slides from various above ground parts (leaves, twigs, fruits, flowers etc.)
of more than 200 plant species collected from both study sites were prepared prior 10
examining the fecal samples, The histological features of cach plant part were also sketched
to match with the fecal plant fragments.

Relative Importance Values (RIV) of each plant species obscrved in the fecal sample
were calculated as follows:

RIV, = D, (V)
RIV, = Relative importance value for species x
D, = Mean percent of species x in fecal sample

f. = Frequency of species x in fecal sample

X

Two indices were computed to detect selection of plants caten:

(i) Diet selection vaiue (DSV)

DSV, = RIV/PV, X 100
DSV, = Diet selection value for species x
RIV, = Relative importance value of species x in the diet

PV, = Prominence value of species x in the habitat

T
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(i1) Iviev's electivity index (IEI) (Ivlev 1961)

IEL =
T + n,

IEL = Ivlev's electivity index for species §
r, = Perccntage of species 7 in the diet

n, = Percentage of species § in the habitat

RESULTS AND DISCUSSION

Habitat
Species richness and diversiry

Among the four vegetation types common to both areas, species richness was higher
in Sal forest, Riverine forest and Tall Grassland comrﬁunily in Chitwan (Tablc 1 u;1d Fig. 2).
Only in Bushy‘Pas(urc was species richness higher in Bardia.

The Tall Grassland communit_v in Chitwan was the most (SDI > 0.986) diverse hl'lhi.lal
type. In contrast, this community was the least diverse habitat in B:u;dia. Here, Riverine '!;orest
wis the most diverse (SID = 0.925) type. When combining all vegetation types, Chitwan was
more diverse than Bardia with indices of 0.968 and 0.918, respectively. The diversity indices
of other habitat types available only in Bardia were all < 0.8.

Various factors may have contributed to higher diversity, especially in the Tall
Grassland community, in Chitwan, Mild grazing is reported to have a positive effect by
maintaining the grass proportion and keeping the herbaceous layer more diverse (Singh 1976).

Grazing may abso reduce competitive exclusion of less abundant species (Whittaker 1977).

In Chitwan, the grasshands are scasonally grazed by domestic stock from the surrounding
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'.‘ : grazing was more pronennced, particulurly in the grasslands around Ieharni forest. Besides,

: :,‘ ‘. ! . - . . . . *
L ‘ rhinoccros” role in sced dispersal may also have increased the diversity in the Tall Grassland
. ]
. - 1
.o in Chitwan. Rhino latrmes on Tall Grassland yielded a large number of non-floadplain
1 l"f :l'
-l species, including a most common riverine forest tree, Trewia nudiflora (Dinerstein and
;t‘ | N J
. Wemmer 1988) and Cassia tora (Joshi 1986), a common forb species in Bushy Pastuses, In
wis o ) Bardia, domestic stock grazing was terminated when the arca was made a wildlife reserve in
)
EIRE
o ; 1976. Only a small population of rhinos and hog deer share the floodplain, and their role in
11 .
g, U c . .. -
e ‘ Tall Grassland dynamics is expected to have been minimal. Probably cqually or more
J Yt 1 , .
* ' important: in Chitwan the water table is higher than in Bardia, In Chitwan, in Tall Grassland
| : P ¢
.
| I )
‘{l ot soil moisture remains 20%-30% throughout the year (Lehmkuhl, 1989). Furthermore, sonie
A ; §
e . water logged areas create suitable substrate for other species adopled to such marshy
11} .. 18 higher : :
1. T

4 li Fic. 2) environments. The high moisture content also allow some of the palatable riverine flora to
[ I ET R o Jrat) B

prpd HlE .

R . . . . .
!‘ r“j,‘ : become interspersed in the Tall Grassland. Lastly, inclusion of old tall grass floodplain
L. :: . . . . . -
Vi .. terraces may also have increased the diversity of Tall Grasstand in Chitwan, In Bardia, the
Bie? > habitat
. fioodplain consists of young alluvial sandy soils established on a thick layer of boulders
¢ Ehe Dorest
[ P
2 underneath. During the dry season the soil moisture in such sandy soil drops below 5%

,15 van was ]

g ' {Lehmkuhl 1989). As a result, apart from the monsoon scason, the floodplain in Bardia

> 1 indices

3 remains dry, creating unsuitable substrate for herbaceous plants and seedlings of woody plant
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1 he Tall !
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L s b Allogether 179 species in Bardia and 283 species in Chitwan were recorded in the 4 !
Lo ezt by \
P, 1576 present study (Table 1). The highest number (131 species) were recorded in Tall Grassland '
‘ o 11976). }
Lot in Chitwan. In Bardia, highest number of species was observed in Riverine forest with 93 i
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Bushy Pastures coniained the lowest number of specics in both areas.
Among the four common vegetation types, Sal forest had highest (IS, = 67.1%

similarity in species composition (Table 1). Lowest similarity (IS, < 50%) was observed i

50)

n

Riverine forest, probably because two kinds of Riverine sub-types were combined in Chitwan.

When combining all vegetation types, about 70% of the species were similar.

In Bardia, the total number of species was higher than recorded by Dinerstein (1979a)

In his study, Dinerstein (1979a) sampled a smaller section of the present study area. The

present study was conducted in a much larger area of the floodplain, including areas outside
the purk boundary 1o the south. In addition, exclusion of Bushy Pastures and Phanta also
reduced the total range of plant species in his study. In Chitwan, the total number of species
recorded by Laurie (1978) was higher than in the present study. His list of plant species was
derived from samples collected in a much more larger area both inside and around the park,
and also included agricultural crops, vegetation growing in cultivated fields and aquatics.

Besides, inclusion of species > 3 m also contributed to a higher species number in his study.

Availability of food plants

Availability of plant species recorded to be eaten by rhinoceros in the two study areas
is shown in Tables 2 and 3. Succharum spontaneum was the most abundant species in Tall
Grassland of both study areas (PV = 630.3 and 243.0 in Bardia and Chitwan, respectively).
Succharim bengalensiy was maore abundant (PV = 87.5) in Bardia's Tall Grass land than in
Chitwan (PV = 78.8). Narenga porphyrocoma was abundant (PV = 141.1) in Tall Grassland
in Chitwan but occurred only in a small prop(;nion (PV =

= [.6) in Bardia. Themeda sp. was

common in Sal forest (PV = 125.7), Riverine forest (PV

20.3) and Tall Grassland (PV =

62.0) in Chitwan. In Bardia, this species was only sparsely distributed in Wooded Grassland
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(' = LS and Mixed Hardwoeod forest (0V = 000 Cyanodon daciylon was abundiut in
Bushy Pastures of both study arcas with preminence values of 77.3 and 217.0 in Bardia and
Chitwan, respectively.

Of important browse species, Coffca bengulensis and Murraya paniculata with PV of
27.2 and 22.8, respectively, occurred only in Riverine forest in Ci;ilwan {Table 2). Callicarpa
macrophylla was abundant in Wooded Grassland in Bardia (PV = 264.1), and in Bushy
pasture (PV = 152.4) in Chitwan, Litsea monopetala was more abundant (PV = 61.9) in
Riverine forests in Chitwan than in any other vegetation types of both study areas. Mallorus
phitlippinensis was most abundunt in Riverine and Mixed Hardwond forests in Bardia \vill}
PVs of 30.4 and 12.2, respectively, and less commen in Chitwan. In contrast, Trewia
nudiflora was abundant in Riverine forest (PV = 40.7) in Chitwan, But quite scarce in Bardia.

Among the species listed above, rhinoceros eat only the mature fruits of Trewia
nudiflora fallen on the ground during the monsoon. Similarly, only seed bearing pods of
Cassia tora and Cassia occidentalis and flowers of Bomba.;' ceiba were recorded to be caten.

Hence, their PVs do not reflect their availability as food for the animals; instead they indicate

the relative abundances of these species in the two study areas.

Highest proportion of wild food plants occurred in Tall Grassland and Riverine forest
(Fig. 3). Animals in Chitwan foraged on a larger proportion of these species in both habitats
compared to Bardia (Tall Grassland: 91.5% and 71.9¢ and Riverine forest: 77.2% and 71.9%.
respectively). Also in Sal forest did Chitwan animals exploit a larger proportion of food planis

than in Bardia (45.6% vs 33.3%, respectively).

47




ndant in

rdia and

th PV of
'(I{It'z‘arp(z
in [}ushy

61.9) in
Mallats
wdia with
t, Trewiu
in Bardia.
of Trowia
g ‘pods of
b be caten.

2y indicate

rine forest
th habitats
nd 71.9%,

aod plants

i
'
I
i

PRITEE

Food habits

Annual and seasonal diet

- T e T

The diet of rhinoceros consisted of a diverse species of food plants, but > 70% of the

volume in the diet was contributed by less than [cpvspccics,in both areas (Table 4). In Bardia,

~—— - —_————————

eight species (five grasses: Saccharum spontaneum, Arundo donax, Cyanodon dactylon,
~——

Saccharum bengalensis and  Eriunthus ravennae, and four browse species: Mallows

~—

phillippinensis, Dalbergia sissoo, Callicarpa macrophylla, Calamus tenuis) composed about

e

75% of the dicq Similarly, in Chitwan seven species (four grusses: Saccharum spontancum,
Saccharum bengalensis, Cyanodon dacrylon and Narenga porphyrocoma, and three browse
species: Coffea bengalensis, Murraya paniculata and Litsea monopetala) contributed > 85%

of the toal volume in the annual diet.

Grass spegies dominated in both study areas. Their proportion was higher in Chitwan

~A%) than i i .3%). : i ‘ 20%, i : S
(73.4%) than in B'ardm (63.3%) @Lcw_ntnculw>

> 6% of the diel{in b\otl\l—area;{ Other food plants, mainly forbs and herbs, ferns, horsetails,
S SR T

—~—————— -— - e—- -
- —

-

sedges, and equisetum constituted up to 8%, with a higher proportio rn Bardia than in

_sedges. and equisetum consie _proportiorf

Chitwan.

The proportion of plant groups varied remarkably between seasons, but the pattern
— - - - - — -

—_—
wis not idchica’in_ the two areas (Fig. 4). Grass species constituted ca 9,’2% of the total diet
- — — T —— Y - ¢ S e ———

- . L—
during the monsoon|in Bardia and ca 86% during the hot scasonlin lthlwan. It constituted
- — . .

the lowest proportion during the wimerJ in both areas, ca 42% in Bardia and ca 57% in
- - _f

Chirwan, respectively. Highest proportion of browse species was recorded during winter

(31%¢) and hot (30%) scason\in Bardia, and_during winter (25%) and monsoon (23%]Y in
—

Chitwan. Agricultural crops were most important during winter (> 139%) and lowest _during
_ e = . - el T -

the monsaon (< 3%%) in both arcus. 'Others” were eaten mainly during winter and constituted
pel did Lo -

i

48

-~ v,h

- ""'7‘»’.9' h
o b saxu.i-i'MQN¢m16ﬁqu'§wmdm




s, 0% of the
y
In Bardin,
R

ductylon,

vAlallotus

03 1

xzd about

t

1! Jwinaneum,

Wt

5t browse
d

3. > 85%

;'[‘s’ [

il

v #Chitwan
S

"

" Jral crops
5

i, .
i draetajls,

: then in

—_—

‘otal diet

e

{- dstiured

iitsied

R ¥

r———— ey e

T

A larger )_rupuxugl‘\;n‘n all three seasons in Bardia,

Comparcd 1o the present study Laurie (1978) and Inawali (1989) reported higher
proportion of agricultural crops during the monsoon. This discrepancy was probably due to
targe interspecific vaniation and small samples. Also, during this period rhinoceros prefer o
remain in the floodplain feeding upon sprouting nutritional grasses rather than struggling with
the farm guards. Leafy stage of rice and to lesser extent maize are the main crops available
during monsoon. Rice raiding becomes prevalent when it has matured in early winter. Other
crops such as wheat, mustard and lentils also become available and are eaten during winter
and carly part of the hot season (Jnawali 1989). .

The proportion of browse was higher in Bardia (Fig. 5). Highest ratio of browse to
grass was recorded during the winter season in both areas. In Bardia, the ratio declined from
winter through the hot scason to the monsoon, whereas in Chitwan the ratio declined from
winter to hot and then increased slightly during the monsoon. The ratios differed significantly
hetween areas in all three seasons (winter and monsoon: paired t = 2.02 and 1.99,
respectively, 0.1 > p > 0.05, hot: paired t = 3.27, p < 0.025). i

The higher proportion of grasses in Chitwan during the winter and hot seasons was
probably related to the nature of the grasslands. In Chitwan, the water table is high an(.1
substrate moisture is available for plant growth all year round. The most dominant grass
species in the floodplain, Saccharum spontanewn, keeps sprouting soon after grass cutting and
grazing (Dinerstein and Price 1991), and buming (Lauric 1978) in winter, and a new flush
hecomes available already early in the hot season. Hence, in Chitwan this species is exploited.
although 10 a lesser extent, also during the dry seasons. In Bardia. the low substrate moisture

retards grass species from sprouting until the first rain in the latter part of the hot season. In

Rardia, scarcity of nutritious grasses is compensated for by exploiting young leaves of browse
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i species. |
! A 5 Laurie (1978) also recorded highest (22%%) proportion of browse species in the diet '
|
ther s ' during the winter. In his study in Chitwan, lowest (2%) proportion of browse was recorded !
10 i‘ ! during the monsoon. This contradicts with the present study from Chitwan, but follows the :
o 10 f | same pattern as observed in Bardia. The increased proportion of browse forage during the
with 2 : monsoon in Chitwan is probably due to Trewia nitdiflora fruits becoming accessible during
able :‘ i this scason, as rhinos consume about 5 kg of Trewia fruits in a 24 hour cycle during this .
&
)‘\hcr i I‘ : season (Dinerstein and Wemmer 1988). Due 1o its scarcity, Trewia only contributed < 1%
inter § | : ‘ to the diet in Bardia.
o ‘
| |
e 10 ,l el setection |
(rom o Rhinos foraged upon 29.6% of the total number of different wild plant species '
from l available in Bardia and about 13.F ¢ in Chitwan (Fig. 6). The proportion of plant species
cuntly " eaten in each season varied slightly, with animals in Bardia consistently eating a larger
1.99, . | proportion of available plants than in Chitwan. In Bardia, the highest proportion (24.0%) of
. n": | the plant species were exploited during the winter season, whereas in Chitwan the highest
!
s was 1 i proportion occurred during the monsoon (11.0%). The higher proportion of food plants
b and : ! extracted in Bardia was a result of higher diet diversity combined with lower species diversity
grass : in the habitats (Table 1 and 4)
1o and ‘ Number of different food plants recorded in Bardia was higher in all three seasons
flush +  (Table 5). Rhinoceros utilized the highest number of species during winter with 47 and 33
!
‘oited, ‘, species in Bardia and Chitwan, respectively. In both areas, more than 70% of the diet f
Nsture | consisted of the same specics, but with notable seasonal variation. The highest proportion
on. In : f (66.7%) of similar species was observed during the monsoon and the lowest (49.2%) during
rowse 50




"",;@!’* e e : : F‘,,

the hot scason.

L ety v < e

]
*
¢t s in the diet Total number of different food plants in the diet of both populations (n = 64) was less '

. follows the
?

Cul during the
i. 4 sidle during

. during this

.
e

i

=‘3l:" "Sute-1< 1%
LT 5:. )
3 g U

'.ant species

e i .
-1} fant species

Jaooo g

e
sio12 a larger

T (23.0%) of
6. ik
Biel ihe kighest

oed plams

,«;‘ i c

‘i'_.‘, s diversity
N e

3 1 (
I Le sensons
1% 147 a2 33
» f ke diet

"
‘ Faroportion

1 i

| ) Caring

[

N
i
{
t
;
k
N

TR YW s Wy

than recorded by Laurie (1978) from direct ficld observations in Chitwan. However, his study
area was much larger area, including the entire floodplains of Rapti, Reu and Naravani rivers,
and was conducted over a longer time period of about four years. The high number of species
in his study was also due to a variety of sof(-lissue plants, including aquatics, which were not
recorded in the fecal material from cither of the two siudy areas. Similarly, a number of
kitchen garden plants known to be caten by Chitwan animals (Lavric 1978, Jnawali 1989) did
not oceur in the present dict analysis. Such species are either digested thoroughly or by
chance did not occur in our sample. However, Laurie (1978) also recorded other specics of
monocots and dicots calen by rhinocero:s that did not occur in the present study. Owen-Smith
(1988) estimated about 1% of forb species in the annual dict of white rhinos and reported that
most of them were ingested accidentally along with the other preferred spécics. Laurie
probably also incorporated some plant species that were ingested accidently. Furthermore, the
microfecal analysis does not incorporate all species, as represented by ca 6% of unidentified
material (Jnawali, in press).

A more diverse diet in winter may be attribuled 1o scarcity of good quality food.
Laurie (1978) concluded that rhinos exploit higher variety of food plants to fulfill their
nutritional requirement during the dry season when most of their preferred food plants in the
Tall Grassland have reached maturity and are less nutritional. The high similarity of food

plants during the monsoon recorded in this study supports this: during this scason rhinos

muinly exploit high quality grass species common to both areas.
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bue did not ocen incthe diet in Chitwan., Similarly, Erianthus ravennae was recorded only in
Bardia with a highest RIV (ca 5) during the monsoon.
Among important browse species, Mallbrus phillippinensis had highest RIVs during
winter in both study areas, 7.9 and 2.6 in Bardia and (fhilwan, respectively (Table 4).
Dalbergia sissoo and Calamus tenuis were eaten only in Bardi'a with highest RIVs during the
hot season. Trewia nudiflora was imponant during the monsoon in Chitwan (RIV = [1.2). In
Bardia, this species was recorded sparsely only during the monsoon. Coffea bengalensis,
Murrya paniculata and Litsea monoperala were recorded only in Chitwan with highest RIVs
of 6.5, 5.8 and 5.0, respectively, during the winter season. Among common browse species
in Chitwan, Coffea bengalensis and Murrava paniculatu were most important, Their RIVs
were sigﬁiﬁcamly higher than that of Callicarpa macrophylla in all three seasons (p = < 0.03,
all one tailed paired t-test). Calamus tenuis, a climbing palm, was recorded only in the diet
in Bardia with relatively high RIVs during the hot and winter seasons.
Arundo donax, Erianthus ravennae, Calamus tenuis, and Dalbergia sissoo were

reported to be eaten by animals i Chitwan (Laurie 1978), but were not recorded in the diet

Seasonal variation of species in diet

Saccharum spontanewm was by far the most important food plant during all seasons

in both study arcas (Tuble ). In Baraia this species was most important during the monsoon
(RIV = 45.4), whereas in Chitwan highest RlV ‘(43.1) was recorded during the hot scason. 8.
spontanewm was least important during winter in both areas. RIV of Saccharum bengalensis
was higher during the hot (R1V = 13.8) and winter (RIV = 14.9) seasons in Chitwan and
during monsoon in Bardia (R1V = 8.7). Narenga porphyrocoma contributed little 1o the Bardia
diet but was consistenily recorded in Chitwan with highest RIVs (8.4) during the hot and

monsaon scasons. Arundo donax was recorded consistently in all three seasons in Bardia diet
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of Chitwan rhino in the present study. Coffea bengalensis and Murraya paniculata, two
important browse species in Chitwan, were not available in Bardia. Litsea monopetala,
another important browse species in Chitwan was only sparsely distributed in Bardia and did
not occur in the dict. The high consistency of Arunde donax in the Bardia diet in all three
scasons was probably related to its availability. This species grows on edges of riverlets where
1

substrate moisture is adequate throughout the year, which enables it to sprout even during dry
periods. The lower relative proportion of Saccharum spontaneum in Chitwan during the
monsoon may have been due to availability of Trewia nudiflora fruits, but the overall
decrease of browse species during the monsoon in both areas was due to availability of high
quality grasses. .

Oloo et al. (1994) also reported a seasonal variation in preference for various food
plants among black rhinoceros Diceros bicornis: animals tended to feed less on each plant in
the dry scason than in the wet season, most likely due to decreased palatibility during the dry

season. However, among black rhinoceros the diversity of food plants in the diet was higher

(15%) during the wet season (Oloo 1994), contrary to what was found in the present study:,

Species Selection
The diet selection values (DSV) varied between different food plants (Fig. 7). In

general, highest species selection occurred in Bardia. Among grasses particularly high

selection values were found for Arundo donax (DSV = 115.9) and Phragmites karka (DSV

= 70.4) in Bardia. Selcction for Succharum spontanewm and S. bengalensis was slightly lower
in Bardia than in Chitwan. Among browse specics. highest DSV was estimated for Mallotus
phillippinensis (DSV = 88.5), Culumus tenuis (DSV = 87.2) and Dalbergia sissoo (DSV =

$1.8), also all in Bardia. In Chitwan, the highest selection for browse species was calculated
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for Murraya paniculata (DSV = 61.0) and Coffea bengalensis (DSV = 58.5). DSV for
Callicarpa macrophylla was low in both arcas (DSV < 6.6).

Ivlev's electivity index (1ED) gave similar results ( Fig. 8): highest preference values
were caleulated for Arundo donax (1EL = 0.8) and Phragmites karka (IE] = 0.6) in Bardia
and Succharum spontanewm (IE1 = 0.5) and Saccharum bengalensis (IE1 = 0.4 ) in Chitwan.
Among browse species, highest preference was estimated for Dalbergia sissoo (IEl = 0.7) and
Mallowus phillippinensis (IEI = 0.6) in Bardia and Murraya paniculata (0.57) and Coffea
bengalensis (IEI = 0.3) in Chitwan. Callicarpa macrophylla was avoided by both populations
with IE] values of -0.3 aﬁd -0.4 in Bardia and Chitwan diet, respectively.

An important grass Saccharum spontaneum and one hrowse Mallows phillippinensis
(in Bardia) and Coffea bengulensis (in Chitwan) species were selected from each study area
to compare scasonal variation in species diet selection (Fig. 9). The DSV of Saccharum
spontaneum increased from winter to the monsoon in both areas with consistantly higher
values in ('hil\vun‘. Scasonal variation in DSV of browse species was opposite with a slight
increase in Chitwan during the monsoon.

Higher selection for grasses during the hot and monsoon seasons confirms the pattern
reported earlier: grasses are most important during these seasons, and grasses are exploited
more vigorously in Chitwan. A higher DSV of browse species in Chitwan during the monsoon
was probable due to the species (Coffea bengalensis) used in the analysis,

Saccharwm spontanewm is the most important single food plant for rhinos in both areas.
Higher selection for browse species during the dry season in Bardia indicates that grass
quality is poerer there than in Chitwan, The fact that Bardia animals eat proportionally less
of Saccharum spontaneum and do nol select it to the same extent as in Chitwan suppon this.

In Bardia, animals switch to browse species, mainly Mallotus phillippinensis, Dalbergia
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sissoo. Callicarpa macrophylla and Calamus tenuis, which appear to be adequate substitutes
for poor quality Succl.-uru'm spontaneurt. However, for the ‘incrcasing Bardia population
Mallotus p},illippim'ns.i: may become limiting for rhinos due to competetion with other
ungulates. Mallotus is highly preferred by nilsai Bosclaphus tragocamelus (Khatri 1993) and
a very dense population of axis deer Axis axis (Dinerstein 1979b, Moe and Wegge 1995).
This may ultimately force rhinos to become more dependant on agricultural crops, thus
accelerating conflicts with the villagers. In Bardia, a switch from grass to browse during dry
seasons is not probably due to higher quality of browse species. If this was the case, Chitwan
animals would have been expected to eut proportionally more of those browse specics (eg.
Maliows phillippinensis and Callicarpa macrophyila) common in both areas.
The gencral pattern of food plant selection was related 1o species abBundance in the natural
habitats, Mean RIVs and PVs (adjusted according to relative size of habitais) werg positively
correlated in both arcas (r* = 0.861, p < .00!, and ' = 0.732, p < .001, in Bardia and
Chitwan, respectively). Because the significant correlations may be the result of exceptionally
high RIV and PV of Saccharum spontanctan, this specics was removed from the analysis.
Excluding §. sponraneum did not change the significance of the correlations in either area.
To detect if species selection occurred in any of the three scasons, seasonal
correlations were correlated on the basis of combined data sets from Bardia and Chitwan, with
and witlhoul Saccharim spontaneum, All correlations were significant (p < 0.05) with lowest
value for the winter season without S. spontaneum (ff = 0.313, p < 0.5, df = 60) (Fig. 10).
The results confirm that, in gencral, rhinos are generalist feeders. Like reported by Mukinya
(1977) and Gyseghem (1984) for black Diceros bicornis and northern white Ceratotherium
canum cotroni thinoceros, respectively, the greater one-horned thinoceros also cxploited

rropentionally more those food plants which were most abundant in their natural habitats.
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ssertation, i
s i Table 1. Floristic composition, diversity and similarity in different habitat types of the
two study areas.
LAXIs axis) ' :
Total number Simpson's  Total number Sorensen’s
Vegetation type Study arcas  of species index of of common Index
‘ i i - diversity species (%)
¢ Mala ; !
: | | Sal forest Burdia 73 0.781
t | Chitwan 97 0.883 57 67.1
. ] .
ccology of ' Riverine forest Bardia 93 0.925
, ' ‘ Chitwian 117 0.911 52 49.5
2:142-157. :
‘ b Tall Grassland Bardia 79 0.671
slogy. Chitwan 131 0.986 58 §5.2
|
Bushy Pastures Bardia 63 0.863
! Chitwan 55 0.823 34 57.6
Ecpul. Ph.D. !
‘ ! Khair-Sissoo Bardia 76 - -
| Wooded Grasslund  Bardia 19 - -
{ ; Phanta Bardia 35 - -
R Mixed Hardwood
: ' . ~ forest Bardia 53 . -
1. Polish
. ; All Bardia 179 0.918
- ? . Chitwan 283 0.968 159 68.8
it sociology 1 ‘
. | ’
.. Biol. Skr., '
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Tatle 2.

Frominznze vajuss of plint species recorded 10 be caten by rhunos in Royal Bardia 1RB)Y and Royal Chiwan (RC) National Parks

Syegiet

——————— —
(Grasses

Cyancdon dactylon
§azchuum spontansuim
Apluda mutica

Arunio donax
Desmostactua bipianala
Impesata cylindnca
Cymbopogon sp. .
Saccharum bengalensis
Nucaga porphyrocoms
Themeda sp.
Chysopegon aciculatus

Fnasthus ravennae

V'etiserid 2izancides
Seraria pafhde-fusca
O=lismanys cOmMpositus
fasicum sp

Rrachiana sp

Prragrmates karka

T.ph3 elzrhanting
Saccharam arundinaceum

Rrowse

Atattows phullippinensis
Elren haesic

Brdeha stipulanis

ficus plomarata
Rombar criba

Sy ugum cumini
Bastama sp.

Dajberpia sissoo

Trewaa nudifiora
Grewta sp

Calhizarpa macrophylla
Colebrookia opposiufolia
2337 hys maunitiana
Coffes bengalensis
Mumaya paniculata
Litses mencpetala
Calarrzs wenuis

A:zan cencinna

Othery
Pegestzmon bengalensis
Crrsturn wallichit
Solazum sp,
Caing tona

Caons oenrdennalic
Itens ap

Urena lebany
Cazerse sp.
Anemiia vulpang
Tromiena sp
ATEXPIPENITY

S18dr memilolia
P pee sepateng

A" iaathuc spinosys

p

™ eoayicides
1553 nadiflon
e cemposy
Acarraey wp

TG np All hahitats

rIt R 132 rC i81] © RC (41} nC 131 RC
K 0s 151 354 31 79 773 2170 95.9 3248
00 ol 63 212 63021 430 1.7 63 633 2706
on oo 00 00 100 a0 323 o 423 70
00 00 0.0 0.7 232 2.2 00 0.0 23.2 29
168 0 72 237 33 02 0.0 47.1 0.0 239.0 10.5
1220 28,9 481 286 37.8 nse 30 1285 210:6 257.9
oe oo 02 00 8.1 2.7 0.0 00 8.3 27
00 .2 01 210 875 78.8 06 0.01 88.2 1009
151 436 0.! 229 16 1410 00 0.0 16.8 2076
00 125.7 0o 203 0.0 62.0 0.0 0.0 0.0 2080
00 0.0 0.2 00 0.0 136 29.8 20422 30.0 2178
08 22 01 0.0 19.0 1.9 1.2 0.0 211 19.1
147 06 151 1na 6.8 0.1 11 00 376 120
00 00 oo 00 1.2 66 0.0 00 1.2 66
09 03 02 06 0.0 10 0.0 00 0.2 19
0.0 5.4 0.0 52 300 102 00 00 30.0 508
o1 0.0 00 00 106 13.0 0.0 0.0 307 120
00 0s 11 23 9.7 6.5 00" 00 10.8 .97
00 00 00 00 03 30 00 0.1 - 0.3 40
0.0 0.0 0.0 1.1 26 15.7 00 00 26 16.8
12 D.S 304 94 01 1.3 ‘ol 00 4R 1
00 1] 14,8 330 0.2 4.4 0) 4.4 s 8 41
0.0 18 2. 24 00 0.0 0.0 00 23 58
00 00 0s 27 0.0 0.1 0.1 03- 06 3
0.0 14 Nl 30 0.1 11.2 [ 172 26 3.8
28 1.5 1.5 52 06 001 00 00 149 67
00 0.1 0.1 7.3 00 10 01 0.0 0.2 84
00 00 0.3 08 9.5 0.5 0 00 9.9 13
0.0 00 1.5 407 0.1 74 0.7 2.5 23 506
26 49 0.1 38 0.0 10 00 00 27 221
24 00 BS.S 634 13.0 342 36 1524 104.5 2500
0.1 00 274 150.2 0.2 40 9.4 1315 371 2857
0.0 (] 43 22 0. 0.6 169 4 12.0° 173.8 158
0.0 co 0.0 272 0.0 0.0 0.0 00 0.0 o2
00 0.0 0.0 2238 00 0.0 0.0 0.0 0.0 s
2.1 128 03 61.9 00 19 00 16.2 24 928
0.1 k1] 26.2 00 0.0 0.0 0.0 0.0 26.1 00
00 0s 103 66.7 0.6 09 4.2 0.0 151 68.1
0.0 13 143 50.8 70 16.0 61 47.7 27.4 1158
0.0 00 0.2 9.0 37 89 oo 00 39 179
[111] 00 0.0 0.6 0.5 21 07 102 1.2 129
00 00 11 148 0! 24 230 228 292 2870
Qo 00 00 00 00 0.4 04 s$7 04 61
il 01 159 13 23 1.2 11 a7 204 68
17 00 1.3 6.6 02 38 00 0.0 3.2 104
0.1 03 22 09 20 04 5.7 16.3 100 17.9
10 00 09 38 06 N6 0.1 628 26 80 2
00 00 1.7 23 0.0 1.2 0.6 04 23 43
00 00 02 0.} 0o 04 o0 9.8 0.2 101
0.1 00 00 00 0.6 08 16 17.7 23 188
0.0 ot 0l 7.3 12 04 (4] 00 1.3 73
00 00 [sX4} 0o 0.7 0.2 00 00 0.7 02
0.0 (3] 0.3 0.0 ] (5] 03 09 20 13
00 01 ol 177 01 82 04 433 06 642
co 09 00 0.0 08 3s 01 17 08 72
00 00 0: 0.7 00 1.4 00 oo 02 23
00 00 00 09 0.0 32 00 00 0.0 41

S esar -
"7 * Sdf2reqt RF = Rivenns forest, TG = Tall Grassland. BP = Bushy Pasture
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Table 3 Prowinence values of plant species recorded 1o be eaten by rhinos in four vegetation types available only in

Basdia.

Species NS WG PH MHF All 4 types
Grasses

Cyanodon dactylon 429 133 12.4 0.0 63.6
Saccharum spontancum 429 125.0 241 137.2 546.2
Desmostachia bipinnata 424 72.6 6.4 45.7 167.1
Linperata eylindrica 62.7 316.5 388.9 124.1 892.2
Cymbopogon sp. 104 28.0 8.6 0.0 470
Saccharum bengalensis 0.9 0.0 0.0 0.0 0.9
Marcnga porpliyiocama 0.0 5.0 373 8.2 935
Themeda sp. 0.0 1.5 0.0 0.6 21
Chrysopogon aciculatus 0.8 0.0 0.0 0.0 03
Erianthus ravennae 1.0 1.5 0.0 30.6 4300
Vetiveria zizanoides 5.6 36.7 17.6 459 1058
I'thagnites harka 21 0.0 3.1 0.0 32
Oplismenus compositus 0.0 0.1 0.0 0.0 0.1
Brachiana sp. 1.9 6.0 0.0 1.2 9.1
Browse :

Muailotus phillippinensis 0.2 6.3 0.0 12.2 18.7
Ehretia laevis 6.7 200 0.0 16.4 431
Bombax ceiba 0.3 0.3 03 0.9 1.8
Syzigium cumini 1.4 10.1 27 134 276
Bauhiaia sp. 0.0 1.6 0.0 0.0 1.6
Dalbergia sissoo 3.2 0.4 2.8 0.0 843
Trewia nuditlora 1.5 0.0 0.0 0.0 1.3
Grewia sp. 0.0 0.3 0.0 0.0 0.3
Callicarpa macropylla 96.7 264.1 2.7 4.6 368.1
Colebrookia oppusitifolia 45.9 25.9 0.0 95.4 167.2
Ziziphus mauritiana 373 0.0 0.0 0.0 373
Calamus tenuis 0.1 0.0 0.0 0.0 0.!
Acacia concinna 58 0.0 0.0 0.0 58
Others

Pogostemon bengalensis 127.3 0.4 0.4 30.5 158.6
Cirsium wallichii 0.1 0.0 0.2 0.0 0.3
Solanum sp. 0.1 00 0.0 0.0 0.1
Cassia tora 25.0 2.1 0.1 0.0 272
Cassia occidentalis 1.9 0.0 0.0 0.0 1.9
Preris sp. 36 03 0.0 6.4 10.3
Urena lobata 0.1 0.0 0.0 0.0 0.1
Cypecrus sp. 3.3 0.9 9.8 1.9 159
Anemisia vulgaris 1.0 0.0 0.7 00 1.7
Truimfena spp. 0.2 0.3 0.0 0.0 0.5
SidJa acuta 0.1 0.0 0.0 0.0 0.1
Sidda rhombitolia 0.1 0.0 0.0 0.0 0.1
Piper nepalens 0.0 0.0 0.1 0.0 0.1

0.0 0.0 0.u 1.3 1.3

Equisetum sp.

KS = Khair-Sisso torest WG = Wooded Grassland, PH = Phanta, MHF = Mixed Hardwood forest




b avaitable only in
N \

6R.6
546.2
1671
892.2
47.0

95.5
2.1
0.8

43.1

105.8
52
0.1
9.1

18.7
431
1.8
27.6
1.6
8.4
1.5
0.3
368.1
167.2
373
0.1
58

158.6
0.3
0.1

27.2
1.9
10.3
0.1
15.9
1.7
0.5
0.1
0.1
0.1
1.3

Ryrap Ty

“Table -4, Refative importance values of main wild food plants in the diet of shinoceros |

in Royal Bardia (RB) aml Royal Chitwan (RC) National Parks.

Relative

Importance Value

Species
Winter Hot Monsoon  All year

RB RC RB RC RB RC RB RC
Grasses
Saccharum spontaneum 189 23577 212 43.1- 454 419 285 369
Saccharum bengalensis 08 149 32 138 8.7 8.2 42 123
Narenga porphyrocoma - 16 07 84 23 84 1.0 6.l
Erianthus ravennae 2.1 - 38 - 4.7 - 3.5 .-
Cyanodon dactylon 4443 47 76 3.1 82 4.1 6.7
ln-1pcrala cylindrica 0.4 4.4 2.3 1.2 2.6 1.9 1.8
Themeda sp. - 31 - 22, - 2.8 - 2.7
Cymbopogon sp. 07 22 20 32 38 05 22 2.0
Phragmites karka 1.9 0.7 1.5 .2 22 08 1.9 09
Arundo donax 5.6 5.4 - 4.5 - 5.2 -
Browse
Callicarpa macrophylla 39 37 45 1.0 32 20 39 22
Litsea monopetala - 50 - 0.4 - 0.6 - 2.0
Coffea bengalensis - 65 - 2.8 - 3.0 - 4.1
Murraya paniculata - 58 - 2.1 - 4.0 - 39
Mallotus phillippinensis 79 26 59 03 06 04 48 1.1
Dalbergia sissoo - - 7.9 - 0.7 - 2.9 -
Trewia nudiflora - 02 - - 0.1 1.2 003 38
Calamus tenuis 4.4 - 5.0 - 0.9 - 34 -
Bombax ceiba 1.2 02 06 0.1 - - 0.6 0.1
Colebrookia oppositifolia 1.6 01 08 - 0.1 02 08 0l
Ehretia laevis 1.1 - 0.3 - 0.1 2 0.5 0.1
Ficus glomarata 1.7 - 0.1 - 0.3 - 0.7 -
Ziziphus mauritiana 1.0 - 0.1 - - - 0.4 -
Acacia concinna 1.3 0.1 0.4 - 0.2 - 0.6 0.03
Others
Truimferta sp. 04 04 0.l - 0.1 02 02 02
Urena lobata 09 0.1 1.8 0.1 0.6 0.1 1.1 0.1
Circium wallichii 42 0. 3.1 1.5 1.3 - 2.9 0.5
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Table 5. Seasonal similarity of food plants' recorded in the dict of two.rhinoceros

populations.
Number of Number of common Sorensen’s

Seuasons Study arex species species - Iadex (%)
Winter Bardia 47

Chitwan 33 23 57.5
Hot Bardia

Chitwan 22 16 49.2
Monsoon Bardia 43

Chitwin 32 25 66.7
All season Bardiu 57

Chitwan 4 36 71.3
" agriculural crops included.
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SASP = Succharum spontanewm, SABE = Succharum bengalensis, CYDA = C yanodon

ductylon. PUHKA = Phragmites karka, ARDO = Arundo donax, ERRA = Erianthus

ravennue, NAPQ = Narenga porphyrocoma, MAPNH = Mallotas phillippinensis,

DASI = Dulbergia sissoo, CAMA = Callicurpa macrophyliu, CATE = Culamus tenuis,
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