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Abstract

Dudhwa National Park (DNP), located in the foothif Himalayas in Uttar Pradesh, has become at liaeae to
the Great Indian one-horned rhirighinoceros unicornis. The present population of Rhino in DNP restrictech

28.11 sq km enclosure known as Rhino Rehabilitated (RRA). Although, RRA offered the desired dsigr of

habitats including higher level woodlands, low lyigrasslands, swamps, lakes, streams etc., buthéthising of
rhino population the fight over food and territdrgts become intense. Indian Rhinos are habitatfgpacid prefer
alluvial plain grasslands, but are also found ifaeehnt swamps and forests. These mega herbivoeescarvery
specific in their food choices and chiefly feedgrasses, shrubs and herbs. They also prefer fesiespaf aquatic
plants and climbers. Knowledge about the habitdt@eferred plant species is important stratediecrmation that
should be incorporated into the conservation andagement plan for the threatened One-horned Rhiosc&he
present study, conducted between January-Decergbf), provides vital information to strengthen thailable
data and to supplement the gaps in conservatiomamagement plans for the animal.
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Introduction
One of the three Asian Rhino species, Indian one-Dudhwa, the only National Park in Central Northitnd
horned rhino, Rhinoceros unicornis were once = possess a substantial population of the Indiaroghim
widespread throughout the northern floodplains and1984-85, under Central Government Project, Rhino
nearby foothills of the Indian sub-continent betwee Rehabilitation Program was began with a seed
Indo-Myanmar border in the east, and Sindh River (founder) population of 7 Rhinos (2 males and 5
basin, Pakistan in the west. Hunting and habitatfemales), which were traslocated from Pabitora
destruction in the last 400 years, however, finisb# Wildlife Sanctuary, Assam and Royal Chitwan
them from most of their past distribution rangeeptc  National Park, Nepal (Sale and Singh 1987). The
in few pockets left in north-east in the statesAe$am Rhinos from two different habitats have been adbpte
and West Bengal along with Nepal where such vestige the new area and bred very well. By the year 2011,
of tarai constitute the last strong hold for rhirjbgy.1). after 27 years of reintroduction, rhino populatipn
The Indian one-horned rhinoceros has been cladsifie Dudhwa National Park raised to 31 individuals (8
by the IUCN Red List recently as vulnerable and is males, 16 females and 7 calves of unknown sex) and
listed in CITES Appendix I. Due to successful population density reached approx. 0.91 rhind/km
conservation strategies the populations are rismg the RRA.

some areas. The current estimates of Indian rhino i :

India and Nepal are in between 2700-2800 of whichMaterlal A MRS
about 2300-2370 are distributed in India while abou
400-430 in Nepal. In India, the rhinos are mainly
recorded from Kaziranga National Park, Orang
National Park and Pabitora Wildlife Sanctuary ie th
state of Assam, Jaldapara Wildlife Sanctuary and
Gorumara National Park in West Bengal and Dudhwa
National Park in Uttar Pradesh.

Observations were carried out by means of elephant
riding and watchtowers at suitable locations towkno
about feeding, resting, wallowing habits of rhinos.
During the dry season a jeep or motorcycle was used
for rapid survey. Ground-based methods were used to
define and evaluate the various habitat types @n th
basis of presence of major factors, including tarra
open water, swamps and vegetation types. Detailed

* Corresponding Author records were maintained regarding the food plants
E.mail: ak_tripathi1968@rediffmail.com available as well as eaten by Rhinos in the RRAe®i
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observations of feeding rhinos were also made imsZo The annual submergence of southern most part of the
(Lucknow & Kanpur). RRA due to high flood levels of the Suheli is auleg
Study Area phenomenon. Because of this regular and cyclic

The Dudhwa National Park (coordinates’0-8057E'  phenomenon, the habitat structure and floral
and 2818-2842N"), declared as Dudhwa Tiger composition are affected. Under the existing situmgt
Reserve under Project Tiger in 1987, is situatethén  the rhinoceros has had to adjust and change iténige
Lakhimpur-Kheri district of Uttar Pradesh in Northe  behaviour and selectivity of plant species. Another
India, approximately 30 km south of the Nepal external factor, the grass burning influences tbeaf
Himalayas. It is 490 sg km in extent with buffemeo  and fauna of the area. A large part of the savannah
of 124 sq km under the Park administration (Fig. 2) grasslands are subjected to annual controlled hgrni
The area of the park is a vast alluvial plain, whic during the winter months. Such burning helps to
shows succession of beds of sand, loam and clareTh promote vegetative reproduction in rhizomatous
are three distinct seasons viz., winter (Octobemitd- grasses (Kucera, 1981; Kushwadtaal., 1983). Thus,
March), summer (mid-March to mid-June) and rainy the quality of an ideal habitat for the terrestfaina is
season (mid-June to September). The Park receivesetained, particularly for larger mammals. The
about 150 cm of average annual rainfall emerging shoots attract the herbivores immediately
The intensive study ardéa. Rhino Rehabilitated Area after burning.

(RRA) is situated in the South Sonaripur Range ofii) Vegetation covers

Dudhwa NP (Fig. 3). The RRA is enclosed by 2.8 m The Rhino Rehabilitated Area comprises of higher
high electric fence with 7-strands of which the ésw level woodland and typical low lying wet tall aneks

two strands are energized to prevent the entrigefs moist short grasslands. On the basis of vegetation,
within the RRA to preclude the threat to rhino-calf habitat may be classified into six major types,.,viz

predation. Woodland, Tall grassland, Short grassland, Marshy
Results and Discussion grassland, Aquatic area and Fringes and Riparian.
a) Habitat Ecology Higher level woodland is about 584.0 ha and covered

All the ecological requirements such as water seyrc ~ PY trees likeShorea robusta, Terminalia tomentosa, T.
vegetation cover, habitat types, food plants and&iuna, Ficus glomerata, Schleichera oleosa, Cordia |
wallows were studied in the Rhino Rehabilitatedaare ~ dichotoma, Mallotus sps., and numerous creepers like
i) Water sources T|_I|acora ac_umlnate._GrassIands are _also mters_persed
The RRA has as many as eleven Lakes viz., KakrahaWith trees likeAccacia catechu, Salmalia malabarica,
Bada Puraina, Chhota Puraina, Chhedia, ChaituaD@bargia sissoo, Ficus religiosa, Syzygium cumini,
Bargadha, Bhandara, Amha, Bela, Kurmunia andBute2 monosperma etc. Patches of tree forest are
Kaimahia. First seven of them are permanent waterM&inly close to the water bodies in low lying area,
sources for rhinos and other wild animals, whetkas ~ Which are resting places for the rhinos during hot
last four tals get dried during the summer and miste ~ P€riod of the day especially in summer season.
augmented by tube wells. The chain of these water!all grassland (wet low lying area) occupy an aoéa
bodies lies along the damar Sal forest and Grasslan@bout 343.0 ha and are dominated by tall grasses su
ecotone. The lakes and streams (Andhra, Chabkaw&S Schlerostachya fusca, Saccharum munja, Apluda
and Khaptahua nala) are old courses of the riveelsu ~ Mutica, Themeda arundinacea etc. Short grassland
During monsoon, major parts of the grassland inside(I€SS moist low lying area) cover an area about®07
the RRA get flooded and water currents can be seen N@ and consists of most common species of short

three streams and chain of lakes while other drase ~ 9rasses like Imperata cylindrical, Saccharum
up to 4 feet of standing water. spontaneum,  Vetiveria zizanoides etc. Marshy

To supplement the water supply especially during grassland area (563.0 ha approx.) is covered mh'mly
summer, seven tube wells are available in RRA. @hes the grasses such abypha augustata, Phragmites
are one each at Amaha, Chaitua, Bela, Purania and@ka, Cynodon dactylonand Bothriochloasps.
Kurmunia Tals and two at Kakraha Tal. All are ruigni~ All the water bodies (aquatic habitat) contain efiéht
in good condition except the tube well at Bela Tal. Nydrophytes, which are as follows: .

There are three artificial water holes. These are o Free floating hydrophytestemna perpusilla, Trapa
each in comptt.-5, Comptt.-2 and comptt.-3. Tubél we Nalus, Hygrorhiza aristata, Spirodela polyrhiza etc.
borings are available for first two water holesirdh ~ Suspended submerged hydrophytespomogeton

one is filled with rain water during monsoon. crispum, Potamogeton pectinatis, Hydrilla verticellata
etc.
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a) Anchored submerged hydrophyte®tellia
alismoides.

Anchord hydrophytes with floating leaves-
Nelumbo nucifera, Nymphaea nouchali,
Nymphoidae cristata etc.

Anchored hydrophytes with floating shoots-
Monocharia vaginalis, Sagittaria guayanensis
etc.

Amphibious - hydrophytes- Echinochloa
colonum, E. stagnina, Panicsum paludosum
etc.

Wetland hydrophytes- Cyanctis cristata,
Salvia  plebia, Xanthium  strumarium,
Cyperusiria etc.

iii) Vegetation used as food

b)

c)

d)

e)
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such asHydrilla verticillata and Hygrorhiza aristata,
which made up only a small proportion of the diet.

iv) Wallows

Indian rhinos are invariably fond of wet muddy {0
(wallows) that protect them from external paras#ed
flies which lay eggs between the folds of their aum
plated skin. Many muddy pools and ditches in théARR
give abundant scope for this activity. Wallowingt no
only cools their huge bodies but protect them fitbin
infection of ectoparasites. Indian rhinos sometimess
and sleep in water, as do the African rhinos. After
wallowing whole body is covered with a layer of wet
mud which on drying becomes white.-In summer they
expend their more time in wallows and water. Walow
are to be found on the bank of ‘tals’ or ‘nalasale

The Grassland of Rhino Rehabilitation Area has beenwith mother were also observed in wallows. It wB®s a

studied in details by several workers prior and
subsequent to the reintroduction of Indian one-&drn
rhinoceros. It has been recorded that Indian rhise

observed several times that there was fight amdng a
rhinos for the same wallow. During the monsoon ¢hes
wallowing areas were filled with rainwater.

55 species of plants as food belonging to differentb) Population Dynamics

families. These include 23 species of grass anaishé&r
species of aquatic plants, 12 tree species, 5 epedi
woody climbers and shrubs each and 1 species of fer
In- winter rhino’s diet constitutes 45% grass, 18%

The original target was aimed at releasing 30 miino
but only 10 could be released between 1984 to 1992,
including one captive malkohit (from Kanpur Zoo).

An adult maleRaju and two female#\sha and Saheli

aquatic plants and rest 37% includes woody plants,have died during translocation ahdhit had been sent
climbers, shrubs, and trees. They are listed in theback to Zoo. So, the breeding started with one male

Table-1 according to their frequency of occurreand
feeding by rhinos.

(Bankey) and Five femalesSfayambara, Narayani,
Himrani Rapti and Pabitri). After about 23 years

During March most of the grass species attain full duration of breeding (1989-2011), a total of 36veal

maturity and start drying. The water level in thater

were born out of which 24 are still surviving. Henc

bodies also starts receding. During the burning ofthe vital index (birth-death ratio) will be as unde

grasslands (between February to March) rhinos éeed
bark of Acacia catechu, leaves ofTeliacora acuminata
and leaves and twigs of a median sized thdal)otus
phillipinensis. Around water bodies they feed mainly
on Cynodon dactylon, Hygrorhryza cristata, Trappa
and Vallisnaria sps. Within 2-3 days following the
grass burn rhinos start feeding on burned swardallof
grasses and also lick the ash on the ground.

VI = 100 X Birth/Death, = 100 X 36/12 = 300

It indicates population increase because during 23
years under existing conditions the realized ngtadi

still greater than the realized mortality. The pagion

size as of now stands at 31, which composed of 8
males, 16 females and 7 calves of unknown sex.
Hence, present sex ratio between male and female is
about 1:2 excluding calve who's sex have not been

The wide range of materials eaten by rhinos suggestconfirmed. Presently, 31 rhinos living in 28.11 lsg

that the animal is not very specific in its foodides.
Their food chiefly comprise of grasses. Tall Grasdl

is the most suitable type of feeding ground in the 1.
summer while Short Grassland and scrub during the

winter. Young shoots of the tall grasses made @p th
bulk of the diet in tall grassland in spring andyttwere
also the most preferred food items. During the
monsoon, however, short grasses suchCgsodon
dactylon and the tall grass such aSaccharum
spontaneum are eaten most but the most highly
preferred food types are the grassésiperata
cylindrical andVetiveria zizanioides and aquatic plants

area give a density of approx. 0.91 rhinofkm
Recommendations

Studies on the food preferences of other
herbivores e.g. deer be carried out to determine
the availability of the plants occurring in the
RRA, their utilization and preferred herbivore
stocking density.

Two proposals are currently being considered by
the forest department to create a separate
enclosure and/or to expand the existing area.
However, both may prove short-term as the
electric fencing around the enclosure blocks the
movement of other wild animals.

2.
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3. There is also need to have a security arrangement
in place in case the rhinos stray outside, and
damage crops and property. Adequate
compensation has to be given to the affected
people.

4. Most of the water bodies of the Park are heavily
silted with the result that start drying in the
month of April, so silt should be removed to
create perennial bodies.
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Table 1: List of food plants of Indian Rhinoceros

Grasses Herbs and shrubs Aquatic Plants Climbers& Trees
1.Imperata cylindrica 1.Cyperus sp. 1.Hydrilla verticillata | Bark of Acacia
2. Imperata arundinacea 2. Solanumnigrum 2. Vallisneria spiralis catechu,

3. Narenga porphyrocoma

4. Saccharum spontaneum

5.S bengalensis

6.S munja

7. Vetiveria zizanioides

8. Setaria verticellata

9. Themeda triandra
10. Phragmites karka
11. Arundo donax
12. Arundinella bengalensis
13. Sclerostachia fusca
14.Hygrorhyza aristata
15. Chrysopogon aciculata
16. Cynodon dactylon
17.Eragrogtistenella
18.E. japonica
19.E.atrovirens
20.E.unioloides
21.Hemarthria compressa
22. Pennisitum polystachyon
23.Bothriochloa intermedia
24.Politoca digitata
25. Paspalidium flavidum

3. Murraya koenigii
4. Ehretia acuminata
5. Polygonum plebelium
6. Ageratum conyzoides
7. Eupatorium odoratum
8. Colebrookia oppositifolia
9.Erigeron sp.
10. Artemesia nilagirica
11. Trewia nudiflora
12.Litsaea sp.
13. Premna sp.
14. Typha elephantine
15. Tamarix dioica

3.Hygrorhiza aristata
4. Potamogeton crispus
5. Trapa natus
6. Trapa bispinnosa
7. Eichornea crassipes
8. Nymphaea nouchali
9. |pomoea reptans
10. Nelumbo nucifera
11.Pistia stratiotes
12. Ceratophyllum
demersum

Leaves ofTeliacora
acuminata

Leaves and twigs o
Mallotus
phillipinensis
Bombax ceiba

and Paper mulberry
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