Breeding the Indian rhinoceros at Dvur Kralove Zoo
Dana Holeckova

*ndian thinogeros |
“Rhindcecosunicornls | .
‘(Linnaeus, 1758)

'_ C|ﬂ88‘ B R .Maimma ls (Mammalia)
‘Orderr. . .Odd-toed ungulates (Perissodactyla)
S Rhin_oceifoses (Rhinocerotidae)

 Family:

Distribution
QOriginally, the indian rhinoceros inhabited northern Pakistan, northem India, southern Nepal, southern Bhutan, northern Bangla-

desh and western Assam. Today, they range only in India, Nepal and Pakistan.

Biological data
(SCHENKEL and GRZIMEK 1990, PENNY 1988, LAURIE 1982)

Woelight: 1,500 (1,700) - 2,500 kg; males are larger and heavier than
famales: the largest rhino species

Wither height: 159-186 (200) cm - the highest rhino species

Horn length: A single horn 15-45 cm long, the longest record: 61 cm

Body lengthincl. head: 2.1-4.2m

Oestrus cycle: 39-64 days; 45 days on average (SCHWARZENBERGER 1995b)

Gestation period: 462-489 days; 478 days on average

Number of young: 1
Birth weight: 50-81 kg; 65 kg on average (PUSCHMANN 1889, PENNY 1988)
Eyes opening: At birth
Nursing period: Up to 18 months
Sexual maturity:
Males 7-8 years, females 3-4 years (PENNY 1988); females
in the wild 7.1 years on average (LAURIE 1982)
Reproductive age:  Probably 30-35 years in females, 40 years or less in males

Longevity: Max. 40-45 years Geographical distribution of the Indian rhinoceros
{a ing lo www.rhinos-irl.org)

- Historic distribution
M - Current distribution
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Numa and Nova celebrating their birthday: nineleenth and first, respectively; 13 Sep 1998 (dh}
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Habitat
Indian rhinos inhabit wet grassy or forest tropical habitats, usually alluvial plains in tropical forest basins, where they occur near wa-

ters, in swamps and irrigated valleys (LAURIE 1982).

Diet
Indian rhinos feed mainly on grasses, which forms 70 to 89% of their diet (LAURIE 1982), bamboo, other herbs and plants as well

as rhizomes. Occasionally, they eat aquatic plants and fruits and sometimes even graze down rice planted by native people
(PENNY 1988, LAURIE 1982).

Ecology

Indian rhinoceroses spend a farge part of their day in swamps and water, aliematively resting in the shade of the forest. They go out
for grazing usually in the afternoon and early night. They sleep through the night near the place of feeding to resume grazing the
early moming. Females with young normally rest in high elephant grass, where the calves are better hidden from tigers. Adult rhi-
nos do not have natural enemies, and therefore are often found in opan habitats (PENNY 1988). They protect against insects as
well as excessive overheating by wallowing in mud and water. The size of the home range is 2-10 km®; in the Chitwan region, the

population density was 4.85 rhinos/km? (LAURIE 1982).

Indian rhinos are solitary animals except for females raising calves. During the time of courtship and mating, the adult male spends
a few days in the company of the female. When in oestrus, the female provokes the male by a high-intense whistle. The courtship
can be very explosive, with the male rampantly chasing the female. Coputation takes a long time, often over an hour, with 84 min-
utes being the longest record (PENNY 1988). When fighting, Indian rhinos bite each other by incisor teeth, which may grow up to 20

cm in males {LAURIE 1982).

Breeding males enjoy some type of privileged position within the inhabited area since they range in places that have the largest
concentration of aduit females and occupy vast areas - up to 6 square km per male. With the exception of mating. the males are soli-
tary and never form groups. They mark the area within their home range by urinating and dragging their rear legs to prevent entry of
other breeding males. To facilitate this, they feature scent gtands on their feet. Despite the exclusiveness mentioned above, this is
not a true territory creating behaviour (LAURIE 1982). Neighbouring breeding males will usually avoid each other rather than per-
form attacks; however, if a male does enter into the district of another breeding male, it is often attacked and can be killed. Young

subadult or subordinate males are tolerated by the breeding mate (LAURIE 1982).

Females have their first calf at an average age of 7.1 years and the mean interval between births is 2.8 years (LAURIE 1982).
The female is in heat throughout the year, with the cycle length varying between 27 and 42 days. If the calf dies after the birth, its
mother enters into oestrus one month after the birth, but if one is bred, the heat does not follow earlier than 10 months, with aver-
age of 22 months after the birth (LAURIE 1982). The mother leaves her calf under the age of six months up to 1.5 hours aday fo
graze at a distance of 800 m. The young begins eat grass from 2 to 3 months of age, and is regutarly fed until one year old. Some-
times nursing continues even in the second year, but rarely over the age of 1.5 years (LAURIE 1982). Groups are rarely formed
by Indian rhinoceroses; this mostly involves juveniles who never attack the aduit males. Infants and juveniles play together. The
mother leaves her caif at least one week prior giving birth to the next young; at that time it is becoming more aggressive and sepa-
rating from other rhinos, when the process of weaning takes place gradually four months or more. At the time of weaning, the calf
is usually 2.5 to 3.5 years old. If the mother has lost her last young, sometimes her most recent subadult offspring can turn back
{LAURIE 1982).

A natural enemy of the Indian rhino is the tiger, which is able to kill the young. Males can fatally injure each other in duels (LAURIE
1982). The Indian rhinoceros has quite a wide range of audio signals, which may be related to the fact that they live in the habitat
providing not very good overview (LAURIE 1982). The largest males become involved in breeding; the length of the hom does not

seem to play a role in the process.
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Grazing Indian rhinos - WAP San Diago {dh)

Indian rhinos biting each other (th}
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Couriship is stormy in the Indian rhino, with females whistiing and males chasing the femalas, (th)
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A front hom-like protuberance on the head of indian rhino Ropen (dh) Numa (dh)

Conservation
Threats that the Indian rhino is facing include, in addition to poaching, the loss of habitat that is cultivated by people for growing rice.

Mozst of thewild population was concentrated in the 1980's into two national parks (Kaziranga and Chitwan) of the total area of 500
km~, ’

Today, rhinos are also threatened by deforestation of the Himalayas and the associated increase in monsoon floods and soil ero-
sion, which continue decreasing the suitable habitat for this species alike the pressure of increasing human populations (LAURIE
1982). In western Bengal and Manas in Assam, the rhinoceros range has been negatively affected by the construction of large
dams on the rivers.

The Indian rhinoceros is placed in Annex | {A) of CITES, under which any interational trade in both live animats and their deriva-
tives, especially homs and the products thereof, is prohibited. The IUCN Red List 2009 places the species in the vulnerable cate-
gory (VU - Vulnerable), with the poputation growing (MILLIKEN et al. 2009).

The current poaching situation was reported at the 58" CITES Commitiee megting in Geneva on 6-10 July 2008, where it was
stated that 48 Indian rhinos were killed from 2007 to 30 June 2009, particularly in the Chitwan National Park (Nepal), where poach-
ers killed 25 individuals. in the Raijiv Gandhi National Park with a total population of 68 rhinos, seven animals were killed in 2008 and

additional four hunted in 2009.

Conservation measures
Protection of all three species of Asian rhinos is monitored by the Asian Rhinc Specialist Group (ARSG) to the IUCN. Population

growth can be attributed not only to successful rhinc breeding in Kaziranga, but also to the reduced extent of poaching in the park.
In the framework of internationa! cooperalion, a conservation project *Indian Rhinoceros - Vision 2020° was developed (BONAL ef
al. 2009), which aims to create a poputation of 3000 rhinos in Assam across seven protected areas by 2020. In the first stage, 20 rhi-
nos will be moved from Kaziranga and Pobitora Reserve to the nearby Manas National Park (SHARMA 2009). To make sure that
everything is successful, training consisting of capture and relocation of the first two rhinos to Manas NP was launched in 2008.
Transfer of additional eight rhinos from the Pobitora Reserve and Kaziranga NP was planned for March 2009 (BONAL ef al. 2009).
WWF adopted the Action Strategy for Asian Rhinos and Elephanis {AREAS) in 1998, which aims to protect rhinos and increase in
wild populations. The acfivities include creating poaching control patrols, reducing conflicts between villagers and rhinos through
moving animals o other sites and creating buffer zones around protected areas {(www.wwf.org).
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Ropen and Numa in & natural pool (th) *

Population status and development

The Indian rhinoceros inhabited the area from the north of Burma as far as northern Pakistan. The species became the first victim of
the Asian market with rhino hom, driven to extinction within the most of its original range. The 15% century could still see about half
million of animals. In the 20™ century, they became critically endangered because in 1960 last 750 individuals were left in the wild
(HOLECKOVA and BOBEK 2000). Since then, the wild population has been gradually increasing, counting currently 2,800 individu-
als according to recent data (MILLIKEN et al. 2009). The species has survived in several reserves at the foot of the Himalayas, par-
ticutarly in the Kaziranga National Park in India containing the majority of the Indian rhino, and in Nepal's Chitwan National Park
{www.wwi.org).

In 1893, there were 2,000 Indian rhinos in eight main locations (India - Kaziranga, Manas, Orang, Pobitora, Jaldapara, Dudhwa;
Nepal - Chitwan, Bardia), of which the most stable and growing population existed in the Kaziranga National Park. in Manas, poach-
ing was still on increase; however, in Nepal it was most intense (FOOSE 1993). In 2008, 1,855 and 68 rhinos lived in the national
parks Kaziranga and Orang, respectively, and the Pobitora Reserve contained additional 81 animals (BONAL et al. 2009).
Currently (2009), four populations in the area of Assam, India, form 92.4% of the global wild population, the largest being Kaziranga
NP with 2,048 rhinos and an average annual increase of 3.4% over the last 3 years {Milliken 2009). The population of Indian rhinos
in the Kaziranga National Park in India increased from 1,885 in 2006 to 2,048 individuals in April 2008 due to effeclive protection im-
plemented by the Indian government (SHARMA 2009).

Between 2005 and 2008, the abundance in westem Bengal increased by 2.8% per year to 139 individuals. The small population on
the border with Nepal (Uttar Pradesh) grew by 6.7% annually since 2004. In Nepal, there has been an increase in poaching as a re-
sult of socio-political unrest, when the worst situation exists in Bardia NP, where there were more than 80 rhinos in 2000, with 22 re-
maining today. The fotal population in Nepal in 2000 was 612 rhinos in three populations; by 2009, their numbers fell to 435
animals. Yet the largest population in Nepal's Chitwan NP became larger and better secured, since it increased by 3.1% annually
from 372 animals in 2005 to 408 in 2008 (Miliken 2009). Data on the development of wild populations are summarised in the

following table and chart.
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Range sites of Indian rhinos In the wild (PENNY 1982}

india Kaziranga 1,195 2,048

Manas 75
Pobitora 67
‘Orang .60
Lackhowa 40
Jaldapara 20
Other 30
Nepal Chitwan 400 408
Bardia 4 22
Uttar Pradesh 5

Pakistan | Lal Suhanra

Nim DK 2 (pch)

Development of Indian rhino numbers since 1960
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Nova DK 3 and her fifth birthday (th)
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Development of Indian rhino numbers since 1600
(FOOSE 1993, HOLECKOVA and BOBEK 2000, EMSLIE ot al, 2007, MILLIKEN et af. 2009)

500 thousands

Numbers of indlan rhinos as per range country
(PENNY 1988, FOOSE 1993, FOOSE 1999, EMSLIE et al. 2007, MILLIKEN ef a/. 2009)

Indla 1,487 1,868 2,150 2,364
Nepal B 404 812 413 . 435
Pakistan 2 2

CAPTIVE BREEDING
The first 200-kept specimen: 1513 Lisbon, Portugal (NEUMANN 1925)
First birth and rearing: 1956 Basel, Switzerland (PENNY 1 988)

The first rhinoceros in Europe was an Indian rhinoceros, which was according to Plinius imported to Rome for games by
Pompeius in 61 BG (NEUMANN 1925). Ancther Indian rhinoceros got to captivity - to Lisbon - only on 20 May 1513; itwas a pres-
ent of Sultan Muzaffar (I dedicated to Alfonso de Albuquerque, governor of Portuguese India, and subsequentiy Manue! | of Por-
tuguese (Weinberger 2007 NEUMANN 1925). The rhino became a sensation and its illustration was created according fo
a description by Albrecht Durer in Nuremberg, whose engraving became one of the most famous representations of the species
{VERHEIJ 1992),

According to Intemnational Studbook (WIRZ-HLAVACEK and STUDER 1998), the oldest registered animal is male Pete, who was
introduced to Philadelphia Zoo, the USA, from India as early as 3 March 1875. The male died here 25 years later in 1901.

The first zoological park where an Indian rhinoceros was bom became the Swiss Basel Zoo {Penny 1988), where their first calf
- male - was born on 14 September 1956 (Rudra Basel 1) according to the data from the International Studbogk. Onily a year later
(29 Oclober 1957), the first calf - female Mohinija Whip 1 - was bom in England’s Whipsnade Zoo (according to WIRZ-HLAVACEK

and STUDER 1998).

Captive population

The global studbook is managed by Basel Zoo, Switzerland. The first comprehensive data include that of 1972, when the global
captive population consisted of 55 (31.24) Indian rhinoceroses. By 1994, the population increased to 134 (75.58.1) individuals,
when in the meantime 102 young were born (62.39.1), while 50 (26.24) animals imported from the wild and 73 (44.29) died. As per
31 December 1997 (WIRZ-HLAVACEK and STUDER 1998), the International Studbook included 249 ndian rhinocercses, while
living population was composed of 129 (68.61) animals in 50 collections.

By 2008, this rhinoceros numbers in captivity increased to 171 {85.86) individuals held in 64 collections (STECK pers. comm_).
Compared with the year 1972, the captive population more than tripled, with an annual average increase of 5.9% over the period of
36 years. More information on the development of the population in caplivily is summarised in the foflowing table.
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Indian rhinos are held in three regions - Europe, the USA and Asia,
with the European and American collections much more success-
ful in terms of breeding. The least number of offspring can be as-
signed fo Asian holders, where there is the largest propontion of
animals imported from the wild, which however often do not breed.
The European collection was started in particular by Swiss Basel
Zoo and Whipsnade Zoo, England. Most of the holders have no
more than five animals, only WAP San Diego and Gauhati Zoo, In-
dia, hold more than 10 animals (HOLECKOVA 1996). Both in Eu-
rope and the USA, Indian rhinoceroses breed in captive generation
5 and higher; however, with frequent inbreeding due to the small
number of founders involved in reproduction, especially in the past
(HOLECKOVA 1996).

The major breaders who have been successhully engaged in the
Indian rhino include WAP San Diego (the USA), Gauhati (India},
Bronx New York (the USA), Los Angeles (the USA), Nagoya {Ja-
pan), Basel (Switzertand), Tierpark Bedin (Germany),
Planckendael (Belgium) and Whipsnade (England). The largest
breeder of the Indian rhinoceros for many years has been the Wild
Animal Park (WAP) San Diego, the U.S., where a number of 10 or
even more of the rhinos inhabit an enclosure of many hectares in
the company of other Asian ungulates and birds.

Development of the global population of Indian rhinos In captivity
[By Tobler (1995) and the Interational Studbook]

55 (31.24)

An indian rhino at Nagoya Zoo, Japan (dh)

Ly T A
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{ndian rhino holders around the world

i, - T

uremberg Zoo, 24 April 2001 (i} Nuremberg Zoo, 24 April 2001 (h)
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Singapore Zoo and their Night Safari Park with an Indian rhinoceros, 2008 (dh)
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- . -nm‘,ﬂf—%w&.
enclosure, Lisbon Zoo - 2007 (dh)
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EEP

The Indian rhino European endangered species breeding programme was established in 1990 and is coordinated by Dr Olivier Pa-
gan from Basel Zoo in Switzerland; Dr Gabriele Hlavacek from the same 200 works as an EEP studbook keeper (STECK 2006).

In 1995, the European endangered species breeding programme (EEP) involved 13 parks with 31 (12.19) individuals, when in 1895
only 2 (0.2) calves were bormn and 2 males died (STUDER 1996). At the same time, STUDER summarised all the data on the ani-
mats within the 1934-1995 period, which implies that 19 {8.11) individuals were imported to and 24 (16.8} animals exported out of
the EEP population. In 1955-1995, 61 (34.27) births took place, when in 1995 there were 2 births per 10 females able to breed,
which is a good ratio, because breeding females should give birth every 3 years. The births occurred throughout the year with peaks
in January, August and October, where the highest number of births was in August. In 1960-1995, 26 (15.11) individuals died. In-
breeding coefficient ranged from 0.00 o 0.375. The entire EEP population included in 1995 only 17 unrelated animals, four of which
were born in the wild. A total of 15 founders lived within the EEP, one of which (Stdbk #18) was represented until 1985 in over 30.5%
of the population.

About 10 years later, in 2005, the EEP collection comprised 46 Indian rhinoceroses, with two (0.2) calves bom and two males lost
(STECK 20086). As per 31 December 2006 (PAGAN 2008), the EEP stock consisted of 48 (21.28) individuals in 19 zoos; in 2006,
3 (1.2) calves were born and two males died. In 2008, the EEP population increased to 53 (24.29) animals in 20 collections, when
four (2.2) young were born and cne female died.

Out of the global captive population numbering 171 (85.86) Indian rhinos, 31%, i.e. 53 (24.29) animals are involved in the EEP. In-
formation on the population and holders within the EEP is given in the following tables.

Development of captive Indian rhino population
(HOLECKOVA 1995, FOOSE 1993, STUDER 1996, FOOSE 1999, EMSLIE et al. 2007, MILLIKEN et al. 2009)

171 (85.86) in 64 coll.
-53 (24.28) in:20.coll, . -
31%

Total captive population 134 (75.58.1)
From which in Europe 31 (12.19)in 13 colk. -
EEP percentage 23.9%

Development of Indian rhino EEP population

in 1995-2008 (STECK 2009)
1995 13 31(12.19)
1998 12 34(14.20)
2004 14 a7 (15.22)
2008 | 200 53 (24.28)

indian rhino Nim DK 2 at Liberec Zoo (h)
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Nuremberg, Germany 2{11) 3(2.1)
| Planckendael, Belgium - 5(1.4) 4(2.2)
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Stuttgart, Germany 2(1.1) 3(2.1)
Warsaw, Polaiid .~ © R 1{1.0)
Whipsnade, England 2{1.1) 4(1.3)
Vienng, Austia —____ [T '
OTAl 1602 | AEn

Breeding in Czech and Stovak zoological parks
Breeding of Indian rhinos in the former Czechoslovakia has always been bound to Dvur Kralove Zoo, because the only zoological
park of then Czechoslovakia that ever held the species outside Dvur Kralove was Liberec Zoo; this involved the first Indian rhino

bred in the CR - male Nim DK 2 from Dvur Kralove,
Indian rhinoceroses held in Czech and Slovak 2oological parks prior to 31 December 2009

Dvur Kralove 1980-2009
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BREEDING HISTORY AT DVUR KRALOVE Z0OO

Indian rhino imports and founders
. Dvur Kralove acquired the species by buying a pair of Indian rhinos from German Stuttgart Zoo. In 1980, male Dvityia was intro-
duced, followed by female Numa a year later. They were siblings, with the male two years older than the female. Efforis to obtain an
unrelated male led to the importation of Ropen from Whipsnade in 1990 {(HOLECKOVA ef al. 1994}. All individuals imported were
a generation 3 (F3) bom in captivity (according to the International Studbook - WIRZ-HLAVACEK and STUDER 1998). Details are
included in the fineages of all three Dvur Kralove rhinoceroses. As is apparent from the genealogy of Dvityia and Numa, which is the
same for both rhinos, they are descendants of only two founders originating from Kaziranga Region, India - male Gadadhar Kaz
4 (Stdbk #5, born 1948) and female Joymothi Kaz 5 {(Stdbk #7, born 1947). Ropen is a descendant of four founders from Kaziranga
NP; they include male Gadadhar as well and female Joymothi, plus male Mehan Kaz 9 (Stdbk #33, born around 1961} and female

Renga Kaz 10 (Stdbk #43, bom approximately in 1865).
In total, Dvur Kralove Zoo imported a triplet of {2.1) Indian rhinoceroses from European collections; more details are summarised in

the following table.

Imports of Indian rhinos to Dvur Kralove Zoo prior to 31 December 2009
(Stdbk # - Animal number within the Internaticnal Studbook; M - male, F - female)

Dvityia Stutt 3 13 Aug 1980 21 Sep 1977, Sttigart, 11 June 1992 Breeding male
Stutigart, Germany Germany Singapore + Singapore
2 | F [NumasSwit4 | 93 13Sep1978 |22 Jul 1981; Stitigart; | 13 Mar 2008, Lishon, | - Breeding female *
3 M | Ropen Whip 6 145 17 Jan 1990 8 May 1988 28 Nov 2006 Breeding male

Alive

Whipsnade, England | Whipsnade, England | Nuremberg, Germany

S

Male Dvityia {right)

female Numa (Je in the enclosure by the elephant house (fh/az)
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The lineage of Dvityia and Numa

 Dvityia, & 86, 21 Sep 1977

v Basels. 18 || Koziranga
R 41 _
DVITYIASttt3 | — - 17
86 4 . - Mook

NUMA Stutt 4

|

Numa (dh) Dwityia {zc)

The lineage of Ropen

Ropen, & 145, *8 May 19778

ROPEN Whip 6 _ L
M o e

S :
Ropan - 2005 (dh)
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Breeding history and facilities
Indlan rhinos were placed in an extension of the elephant house, where they had available twe indoor boxes with a total area of 65

m?’ and a large grassy outdoor enclosure 740m? large with a paol and full-grown vegetation {HOLECKOVA 1995a). Since the sur-
face of the enclosure was soon completely destroyed, it was replaced with a sand cover in 1986 and, unfortunately, the pool was
removed. The first pair (Dvityia and Numa) produced two young. The first female Nelly DK 1 (born 1986) was unable to find the
mother's nipples, thus was hand-reared; sadly, she died of infection when 44 days old, although kept gaining weight constantly by
then. The second calf - male Nim DK 2 (born 1987) - was reared quite easily; this animal left to Liberec Zoo when 2 years and
3 months old.

In 1990, male Ropen, then 2.5 years old and rather unrelated to Numa, was imperted from Whipsnade Zoo, England. This animal
was placed, as the very first rhino, in the new rhino house (No 3) that was completed at that time - see page 59. Subsequently,
Numa was moved into the house as well. Male Dwvityia left in 1992 to Singapore Zoo. The Indian rhinos had available in the new

Ropen and Nums {lh)




house heated in winter to 18° - 20°C (HOLECKOVA and DCUSEK 2000d) their own part with three indoor boxes and an enclosure.
Initially, the enclosure contained only a seasonal mud bath (HOLECKOVA a VONDRA 1994a, HOLECKOVA, VONDRA a ZDAREK
1995b, HOLECKOVA 1996), but since 1996 there was a natural pool with area of 75 m? excavated in the enclosure and containing
mud brought from spa, in which all animals spent a lot of time. Later on, following the birth of Nova DK 3, Indian rhinos also used
other premises of the house as well as the second enclosure. They were also weighed using the scale located in the outside corri-
dor (see the plan on page 61 for more details), most frequently from all the rhinos held.

Male Ropen reached its adultship quite late, although gradually beginning showing interest in the cestrous Numa since 1994. Al-
though attracted by Numa showing signs of oestrus, Ropen would lay down his head on the female, but did not mate her. To en-
courage cycle and male interest, the pair was given TPGS (vitamin E} in October 1994 and in March 1996 Ropen was separated
from Numa to the other part of the house for about a month. The female went into oestrus on 6 April, so Ropen was associated with
her in the enclosure, but mating did not occurred. It tock place only in the subsequent heat on 14 May 1996, when Numa conceived.
Ropen was 8 years, while Numa 17 years old. The third baby in the row - female Nova DK 3 - was bom on the day of 18™ birthday of
her mother, 13 September 1997, i.e. after a ten-year break; unfortunately, the situation was the same as with the first birth. Although
Nova DK 3 was a vibrant and viable calf alike Nelly DK 1, this young was unable to suckle properly. Therefore, she bagan to be fed
by hand, but permanentily stayed with her mother, who was regularly milked by the keepers. As of the day 10, Nova started to suckle
milk by herself from her mother, whose lactation was maintained by intentional milking; therefore, the female reared her young by
herself from that moment on {HOLECKOVA 1998, HOLECKOVA 2008a). Still before her last pregnancy, Numa started to suffer
discharge and inflammation of uterus, which escalated to chronical uteritis. Therefore, even though the female cycled regularly and
was mated, she unfortunately did not get pregnant anymore. Because the inflammation of the uterus in Numa began to emerge be-
fore the birth of Nova, it may be assumed that it was associated with a too long pause between the births,

Ropen was brought to Nuremberg Zoo in 2008, replacing their breeding male who had died. Because the EEP failed to find an un-
related male to Nova over a period of about five years, both females, Numa and Nova, were lpaned to Lisbon Zoo 1o their adult
breeding male (Gangtok, Stdbk #188, born 22 December 1981, WAP San Diego) in March 2009, as getting pregnant timely is very
important for a female rhino, otherwise there is a risk of pathogenic changes in the reproductive organs that prevent reproduction.
Until their departure, the Indian rhinosived in the new house,

e 0 Tz 3

Indian rhinos in the elephant exhibit with a pool in front of the house (dh)
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Nine-year ofd Duityia in the elephant the enclosure by the elephent house (dh)




There Is a U-shaped dry moal separaling the enclosures; a black rhino stan-
ding to the left, Ropen lo the right {dh}

I L

and Nova DK 3 (dh}

Enclosura #3 with Nurma







BREEDING ANIMALS

All adult animals held became involved in  Offspring of individual Indian rhinos at Dvur Kralove Zoo prior to
the reproduction, with the exception of 31 pecember 2009

Nova, who was never associated with
a male, because efforts o get a suitable CDuitly
partner for her failed. It was a total of three

(2.1) animals; more details are summarised Nelly DK 1 Nova DK 3
in the foliowing tables. Nim DK 2

Overview of breeding Indlan rhinos at Dvur Kralove Zoo prior to 31 December 2009

2(1.9) . 1(1.0)
| Ropen - Aoy e ey
Numa 3(1.2) 2{1.1)

Dvityia - born 21 September 1977, Stuttgart, Germany - Stdbk #86 (1 14 Jun 1992, Singapore)

Dvityia became the father of two calves - female Nelly DK 1 and male Nim DK 2. Brother of the breeding femaie Nova, he was re-
placed by another male (HOLECKOVA and VONDRA 1994a, HOLECKOVA, VONDRA and ZDAREK 1995b, HOLECKOVA 1996),
Dvityia left in 1992 to Singapore Zoo, where he died soon unfortunately.

Ropen - born 8 May 1988, Whipsnade, the United Kingdom - Stdbk #145
Ropen replaced male Dvityia in 1990 but was young and it took 8 years before he began to mate. He became father to Nova DK
3 and even he repeatediy mated Numa after the weaning of Nova, Numa never got pregnant. Therefore, the male left in 2006 to

Nuremberg Zoo, Germany {HOLECKOVA 2008a).

Numa in the enclosure by the elephant house, 1993 {ih)

y iAo
fih}

L

Dvityia in the enclosure by the elephant house, 1983
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Nelly DK1 167 | Numa Dvityia 14 Jan 1986 Elephant house
2 |M | NmDK2 141 | Numa |Dvitia | 16Jul 1986 ‘4Nov1987 |4bBidays
F NovaDK3 245 | Numa | Ropen | 14 May 1096 | 13 Sep 1997 | 487 days New {(#3) house

Numa got first time pregnant in 1994, when she was kept with her older brother Dvityia. She failed to rear her first calf, because Nelly DK
1 was not able to find a nipple and suckle naturally. Despite the good hand-rearing progress, Nelly eventually died of infection at 44 days,
Another young - male Nim DK 2 - was reared by Numa without any problems {HOLECKOVA and VONDRA 1994a, HOLECKOVA,
VONDRA and ZDAREK 1995b, HOLECKOVA 1986). Since 1092, after the males have been exchanged, Numa was associated with
male Ropen; however, the male only reached his sexual maturity when eight years old, mating the female in 1996 for the first ime. Numa
gave birth to her third young - female Nova DK 3 - on the day of her 18" birthday (HOLECKOVA 1998). Sadly, this was followed by in-
flammation of the uterus of the female, which caused failure to get pregnant any later in this female. All of her three calves were genera-
tion 4 born in captivity (F4). In March 2009, Numa left with her daughter Nova DK 3 to Lisbon Zoo to join their unrelated breeding male.

v
Nefly on day 18, 1 February 1986 (ih}

1

Numa and

v

Nova DK 3 - celebraling the first birthday (df)
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4 May 1988 (ih)
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Ropen maling Numa on 14 May 1996 and




.

with her mother Numa in the enclosure {dh}

Nova DK 3 with her mother Numa in the enclosure when severs! woeks old (dh) Nova DK 3




BIOLOGICAL DATA

Gestation and cycle length in females

in the Indian rhinoceros, mating is preceded by a wild chase, with the male
chasing the female. First Numa conceiving escaped the altention of the E
keepers. The second was already observed, when mating happened for B8
the first time less than 5 months after Numa gave her first birth. Following
repeated maling attempts, Numa got pregnant in July, with the cycle 41
days long. Numa conceived for the third time after many months of offer-
ing herseff to the young male Ropen, who eventually mated the female
only once, on 14 May 1996; lasting 50 minutes, the copulation comprised
about 31 ejaculations. Numa got immediately pregnant and bore on her
18" birthday. Pregnancy lasted 487 days, i.e. more than 16 months. The
cycle could be found out by mating in 1986, where it was recorded once
and lasted 41 days, and later by oestrus, which is a very marked onein the
Indian rhino, with intense whisting by the female. It follows from the table
on page 308 that the heat usually lasted 2 days and the cycle was initially
imegular in 1994-1996; in addition, Numa also had an occasional dis-
charge from the vagina. At that time, Numa's cycle lasted from 37 to 39
: days, although by December 1995 it varied between 34 and 80 days, SN
b which could be due to some problems of the female (vaginal discharge), 8
as well as stimulation of the female by the male, who was atiracled by the [
female, but did not mate her. HERMES et al. (2007) report that in the In-
dian rhino, the cyde takes 43-48 days, SCHWARZENBERGER (1995)
provides the cyde length variation from 39 to 64 days with an average of
45 days, and the gestation period of 459 and 476 days, which is hawever
almost a month less than the length of pregnancy our established and
proven in Dvur Kralove. PENNY (1988) indicates the length of the cycle
from 5 to 8 weeks and the duration of oestrus period of 24 hours, which |
corresponds with our findings. Furthemore, this author provides the dura-
: tion of mating about an hour, with a record length of 83 minutes, which was
; registered at Swiss Basel Zoo. He also reports that the Basel Zoo re- |
corded a pregnancy period of 462 to 489 days, when this was a summary
: of 12 pregnancies. Tierpark Berlin recorded the length of gestation of 478,
: 489 and 494 days (BLASZKIEWITZ 2008). LAURIE (1982) gives the cy-
cle length of 27 to 42 days, while the female is in heat throughout the year.
The same authar also mentions the length of mating period even over 60
minutes, when the male ejaculates at intervals of between 45 and 170

o

Ropen mating Numa, 14 May 1996 {dh}

seconds.
Mating, length of cycle and gestation period in Indian rhinos at Dvur Kralove Zoo prior to 31 December 2009
: _
1 | Numa x Dvityia | 2? 14 Jan 1986 Nelly DK 1 7?
2 Numa x Dvityia { 5 Jun (46 min}, 16 Jul 1986 (45 min} 4 Nov 1987 Nim DK 2 - 466 days
3 4' Numa x Ropen | 14 May 1996 (50 min} 13 Sep 1997 ] Nova DK 3 487 days
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Cycles in Numa at Dvur Kralove Zoo

1| 4 Jun 1986 —
— "1_6.';]#:!!“_16586. SRR T atdays
4 | 4Aug 1994

5 | 1706t 1904 . |esdas
6 | 14 Nov 1994 34 days

7 . |27-28Dec 1994 |43days
8 | 13-14 Feb 1995 48 days

9 [202iMar1e9s - [35days
10 | 1 May /6 May / 9-10 May 1995 42/47/50 days
11 [28-200u11895 80 days
12 | 18 Sep 1995 52 days
13 |24 Oct1995 . |sdays
14 | 15-16 Dec 1995 52 days

15 |2122Jdan1988° - |ardays T
16 | 26-27 Feb 1996 37 days

A7 |6-7TApF1996 . - |39days

18 | 13-14 May 1996 - 14 May Mated and 37 days

conceived
| 13:Sep 1997 gave bith to Nova DK3  *|
19 | 2 Nov 1997 (Day 50 after the birth) —
| 15 Dec 1997 ' 43 days

Ropen maling Numa, 9 May 2001 (dh)

In cooperation with the Veterinary University of Vienna, we monitored the female's cycle and pregnancy by testing faeces. Dr Franz

Schwarzenberger developed a methedology by which pregnancy can be diagnosed based on placental progesterone metabolites
}S“CHWAR'?ENBERGER 1995a), which we used in all types of rhinoceros. The results of female Numa tests are shown in the
ollowing charts.
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Breeding activities of Numa (SCHWARZENBERGER)

Indian rhino ‘Numa’ (Dvur Kralove, born 1979)

vy
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Sex ratio
Of tHe three calves born in Dvur Kralove, there was 1 male and 2 females; the ratio of males to famales was 1:2 in favour of females,
which however has no predicative value given the number of births. According to the International Studbook (TOBLER 1995)

summarising births in captivity from 1972 to 1994, there were 102 births with a sex ratio 62 males and only 39 or 40 females; thus,
the male to female ratio was 1.5:1.

Birth distribution over the year
Births were recorded in January, September and November, which was influenced by males reaching sexual maturity, as well as

breeding following the death of the first calf.

Birth periods and reproductive age
As is apparent from the following table, Numa first conceived in her year 4 and the last time when less than 17 years old. Although

mated later, this female did not get pregnant due to prolonged inflammation of the uterus. Males became breeders and mated for
the first time when 6 years and 10 months old {Dvityia) and 8 years (Ropen). The time between the first and second birth was
2 years and 8 months, while between the second and third birth aimost 10 years elapsed, which was due fo the immature male. In
each of the males, the fruitful mating last occurred at the age of over 8 years, owing to the separation from a femaie (Dvityia), or
femate’s infertility (Ropen).
PENNY (1988) indicates that females become fertile once they reach 3 years of age, while in males this occurs hetween the year
7 and 9. Conceiving in females around year 3is provided to by BLASZKIEWITZ 1995. Detailed informationis summarised in the foi-
lowing table.

BLASZKIEWITZ (2008) gives the interval between births in female Betty whose calf (Patna) born on 21 July 2004 had to be
hand-reared to be 16 months, when Betty went into heat and was mated 35 days after the preceding birth (25 August 2004).
LAURIE {1982) indicates that females in the wild have their first calf at the age of 7.1 years and the interval between births is on av-
erage 2.8 years, when the female can go into oestrus as early as one month after the birth, if the previous young had died. In fe-
males rearing a calf, oestrus was first recorded 10 months after the birth or iater, with an average of 22 months.
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Age at giving birth and intervals between births in the Indian rhino female at Dvur Kralove Zoo prior to 31 Decembar 2007

A, G 2, R L B = AR
Numa, Stdbk #33 14 Jan 1986 | 5 years and 4 years
* 13 Sep 1979 4 months
Stuttgart 2 4 Nov 1987 | 8 years and 6 years and 10 months 2 years and Yes
2 months 8 months
3 13 Sep 18 years 16 years and 8 months 8 years and 10 Yes
1987 months

Early sexual maturity in Indian rhino females (according to BLASZKIEWITZ 1995)

2 i

Jhansi Tierpark Berlin | 20 Ju! 1990 21 Jan 1995 4 years and 6 months 3 years and 2 months
Moola Basel 17 Aug 1958 | 9 Mar 1963 4 years and 7 months 3 years and 3 months

_Tanaya Basel 24 Aug 1971 | 26 Mar 1976 4 years and 7 months 3 years and 3 months
WAP San Diego [ Goalpara 26 May 1987 | 22 Dec 1991 4 years and 7 months 3 years and 3 months
WAP San Diego Ganida 19 Mar 1978 | 25 Jul 1982 4 years and 4 months 3 years

Age at the time of fruitful mating in Indian rhino males at Dvur Kralove Zoo prior to 31 December 2009

6 years and 10 months

Dvityia, Stdbk #86 1 July 1984
* 21 Sep 1977, Stuttgart 2 16 Jul 1986 8 years and 9 months
Ropen, Stdbk #145 1 14 May 1996 8 years and 6 days

* 8 May 1988, Whipsnade

Weight of Indian rhinoceroses

Over the years, a number of weight data were obtained, which initially was at random, usually in connection with the transport of the
animal, while after 1986 this involved intentional actions which in particular refated to artificial rearing, i.e. Nelly DK 1 and Nova DK
3, inspecting calves after the birth, and installation of a scale in the new rhino house in 1993, which allowed for weighing of adult ani-
mals (HOLECKOVA 1995). Due to their quiet nature, Indian rhinos would pass to the scale located in the outside commidor with no
problems. A total of 96 weight data was obtained, including 18 of males and 78 of females.

Adult animals were also measured and it was found that the 2,385 kg heavy Ropen stood at the withers 182 cm in 1995, and 186 cm
in 2000, and the same parameter in Numa with her weight of 2,130 kg was 170 cm in 1995 and 174 c¢m in 2000,

LAURIE (1982) gives the weight below 2,100 kg and wither height to 186 cm in Indian rhino males, and weight around 1,600 kg and

wither height of 160 cm in females.
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e 3

hMaIe I:}g:;n thino Ropen standing on the scale in the corridar by the new Male Ropen in flehming position - 2 September 2001 {th)
ouse

Weight of aduit animals
In total, 69 weight data wers obtained in adults {2 males and 2 females) implicating that the weight of adult males varied from

2,230 to 2,464 kg, and the mean individual weight ranged from 2,357 to 2,390 kilograms. Similarly, the weight of adult fe-
males varied from 1,690 to 2,364 kg, while the mean weight of individuat animals ranged from 2,022 to 2,064 kg. Further de-
tails are summed up in the following tables, showing the average weight of about 2,373 kg in males and 2,043 kg in females.
The collected data can be compared with that from Bronx Zoo, New Yark, the USA (CLAUSS et al. 2005, Arks 2009), which
together with our data are shown in the following tables. These figures are slightly lower than the data obtained in Dvur
Kralove, since the average weight was 1,814 kg in one Bronx Zoo's male and 1,895 kg in their three females. The fact that
the captive-bred Indian rhinos are significantly larger and heavier than those in the wild can be evidenced based on a com-
parison with the data of BONAL et al. {2009) who report on two wild males about 7 and 10 years old, weighing 1,540 and

1,570 kg, respectively.

e

S

Weight of aduit male Indian rhinos at

b R

Dvur Kralove Zoo prior to 31 December 2009

o

e

Dvityla | 86 2,390 2,390 4 Age 22 years

Ropen 145 | 2,230-2,464 2,357 |14 Age7-18 -

Total 2 animals 2,230-2,464 2,373.5 15

viou |83 1707-1.899 1814 2. _ ARKS - Bronx NY .. -
o S S - S Age 21-38 years-~
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Welght of aduit female Indian rhinos at Dvur Kralove Zoo prior to 31 December 2009

1.690-2,364 Age 10-28 years
NovaDK3 | 245 1,806-2,174.. ... .1 2086_.. .|19. . |Age6-10years.. ... ._.
ot | s | 169023654 0435 | i6s - .
Pinky 66 1,684-1,943 1,835 16 ARKS - Bronx NY, wb - India, age 20-30 years
Kali 139 1,770-2218 -|-2,008 18 ARKS - Bronx NY, wb : Nepat 13-23 years old
Penny 223 1,816-2,279 2,017 14 ARKS - Bronx NY, 7-14 years oid

Growth and variation of adult weight in male Indian rhino Ropen in Dvur Kralove

3000

2500 T
2000 -
1500
1000 T
500 T
0 E I E I 5

S @ © © A $ O ) N SR
o o o & N
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’b

Birth weight

Birth weight was obtained from both females bomn, as they were hand-reared. While Nelly DK 1 weighed 59 kg on day
4 (HOLECKOVA, 1998) Nova 3 DK weighed 58 kg the third day after the birth. These data correspond with the reference data,
as Penny (1998) gives the birth weight of 65 kg and Puschmann ( 1989) indicates normal weight 60 to 65 kg with limits 40 to 81
kg. BLASZKIEWITZ (2008) reports on the birth weight of 57 kg in the hand-reared male Patna born 21 July 2004 in Tierpark

Berlin.
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Growth of calves
From the weight data obtained, weight gain during the growth period can be monitored and is shown in the following tables. Growth

of Indian rhinos in Dvur Kralove can also be demonstrated through the following charts.

The growth-illusirating table include 96 weight data, of which 56 were found during weighing of two adult females (Numa, Nova DK
3) and 15 during weighing of two aduit males (Dvityia and Ropen). The birth weight determined is based on two figures from the off-
spring - females aged 3 to 4 days (Nelly DK 1, DK Nova 3), where in both cases, this invelved artificial rearing.

These figures implicate the average birth weight of 58.5 kilograms. The female growth figures are based on the data obtained from

Nelly DK 1 {up to the age of 1.5 month) and Nova DK 3.

Nova DK 3 when Iwo

Nova DK 3 and Numa celebrating their bithday:

i - g t - ! i (‘ﬁi . . : )
MM3MMWMW}’, 15 Sap 2001 {dh)

Nova DK 3 with her mother whon two years old{dh) Nova, three years oid, 13 Seplember 2000 (th}
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Growth of female Indian rhinos at Dvur Kralove Zoo prior to 31 December 2009

Day1to4 58-59 kg §8.5 kg n=2, Nelly DK 1+ NovaDK 3
Month 1 82.5kg 825kg
Month 1.5 {day 44) 93 ky 93kg
7 months 440 kg 440 kg
75months.” . 45BKkg - 458kg "
10 months 590 kg 590 kg
1 year.and 6 mosiths. _ 1014kg - 835kg
1 year and 8 months 1,065kg 728 kg
1yearand 9months - | . 1,082kg _T3254kg
2 years 1,108 kg 785.5 kg
2 years and 8 moriths 1,352kg 720'kg
2 years and 8 months 1,392 kg 784 kg
3years 1,400 kg 993 kg
3 years and 5 months 1,540 kg 800 kg
dyears © . . o 1,588 kg 909kg
4 years and 9 months 1,690 kg 1,146 kg
Syears: - " _L700kg - 1,155 kg
5 years and 8 months 1,832 kg 927 kg
5 years-and & months: 1,860Kkg 965 kg
6 years 1,936 kg 973 kg
GyearsandBmonthe | . 21020 kg"--f - 972kg L
] L z - z 1,886:2; i 208! . o i
Growth of female Indian rhinos at Dvur Kralove Zoo prior to 31 December 2009
" W%:W - i - . 2
Birth weight 60 kg (estlmated) - 60 kg used in the chart
I yeardnd i1 months© | TODKg 1700k = . e
2 years and 6 months 1,300 kg 1,300 kg
6 years and 9.5 months 2 385 kg 2,385kg
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Weight gain

Weighing of young rhino produced data on weight increments during the growth period, as shown in the following tables, which im-
plicate that the daily gains were exceeding 0.8 kg/day during the first month of life, and approximately 1.7 kg/day on average up fo
1.5 years of age. For Ropen, the average daily gain was 1.34 kg up to 2.5 years of age. Then it gradualiy declined and became sta-
ble, with about 0.7 kg maintained between the year 2.5 and 7.

The weight gain in Nova DK 3 during the female’s first seven months of age averaged 1.76 kg/day, followed by 1.7 kilograms per
day up to 1.5 years of age. Subsequently, the weight gain declined. The reasons for the variation might include certain fluctuations
in weight (even during the day), the time of the year and the energy loss in the animals. The average increase was 0.77 kgiday be-
tween the year 2 and 3, 0.53 kg/day between the year 3 and 4, 0.30 kg/day between the year 3 and 4 and 0.58 kg kg/day between
the year 3 and 4. In her sixth year, Nova DK 3 reached the adult weight.

PENNY (1988} states that the mother can daily praduce 20 10 25 litres of milk, making the caif achieve the weight gain 2-3 kg per
day. Furthermore, this work indicates that Basel Zoo recorded first eating of solid food in a calf only two months old, but that this ani-
mal nipped branches already at the age of 2 weeks.

BLASZKIEWITZ (2008) reports on the weight of artificially reared male Patna (Tierpark Berlin), which increased by 6 kg for the first
8 days, i.e. the increase was 0.75 kg/day.

Growth of an Indian rhino female - Nova DK 3 [l Weight (kg)

Growth of Indian rhino males - Nim DK 2 and Ropen [l Weight (kg)

2500

2000

1500

1000

72 Aduilt Age {months)
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Wheight gain In growing males at Dvur Kralove Zoo prior to 31 December 2009

s _ 1 ight
Nim DK 2 - M *4 Nov 1987 Dvur Kralove
Birth weight Estimation 60 kg
‘GOCt1989 " 7|1 yemrahd Trmonth | ¢ |700kg +840Kkgin735days | + 0.87 kg/day
Ropen - M *8 May 1988, Whipsnades
Birth weight Estimation 60 kg
17 Nov1990 - “} Pyeareand:Gmonths . - | 1,300 kg +1,240 kg in 925 days | 1.34 kg/day
18 Jan 1993 4 years and 7 months 1,860 kg +560 kg in 792 days | 0.71 kg/day
23 Feb 1885 | Byearsand 9.5months - - | 2,385 kg +525kgin 766 days | 0.69 kg/day
Nelly DK 1 - F *14 Jan 1986 Dvur Kralove
18 Jan 1986 4 days 59 kg
29.Jan 1088 18days, 68 kg +9kgin 11 days 0.82 kg/day
16 Fab 1986 29 days {1 month) 82.5kg +14.5kg in 18 days 0.81 kg/day
27Feb1988’ . . |4ddays - IE +105kgin 15days | 0.70 kg/day
Nova DK 3 - F *13 Sep 1997 Dvur Kralove
16 Sep 1997 3 days 58 kg
2t'Apr 1998 - . | 7rhonths T L lad0kg, +382kgin 217 days | 1.76 kg/day
20 Jul 1998 10 months 590 kg + 150 kg in 90 days 1.67 kg/day
26Mar 1999 | 1yearand 6months | 1,0¥4kg’ +424 kg in248days | 1.71 kg/day
3 Sep 1989 2 years 1,108 kg + 04 kg in 162 days 0.58 kg/day
23¥arg000 " |2yearsandGmonths . [1382kg . | +244kgin 201 days . | 1.21 kg/day
15 Sep 2000 3 years 1,400 kg +48 kg in 176 days 0.27 kg/day
15t 2001~ 7 | 3yearsand 5months.” . [ 1,500kg 0 | ¥ 140 kgin153days | 0.92 ka/day
1 Sep 2001 4 years 1,586 kg + 45 kg in 199 days 0.23 kg/day
10.Sep 2002 . | byears .- i . 1,700°kg + 114 kgin 374 days | 0.30 kgrday
9 Sep 2003 6 years 1,916 kg + 216 kg in 364 days 0.59 kg/day
|8 May 2004~ | 6 years and Bmonths . | 2.090kg +104kgin 239 days | 0.44 kgiday
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Hand rearing

The first female Nelly DK 1 (borm 1986) was unable to find her mother’s nipples and was bred by hand. First, this animal was fed by
the milk obtained by milking Its mother, and later on by milk prepared by hand from cow milk powder (Sunar brand). The calf pros-
pered very well and kept gaining weight. During the hand-rearing period, the female was separated from her mother and lived within
the same house placed in the keeper room, where a spacious wooden box was set up for her. She died suddenty in 44 days of being
Infected probably because of the lack of antibodies that would nommally be obtained in sufficient quantities from her mother's
colostrum.

The second time attempt at hand rearing was carried out in the case of Nova DK 3, which, alike Nelly DK 1, was vibrant and viable
when born, but unable to suckle properly. Thus, the animat began to be fed by hand. The first days it was given breast milk obtained
from both her mother Numa and Sali DK 2, a fernale black chinoceros, which at that time had a calf about 3 weeks old, As consump-
tion of milk was high and milking possibilities limlted, a part of the milk was supplemented with dried cow milk {Sunar brand). Nova
was bottle-fed every 2 to 3 hours, with a total daily ration of 12 litres (HOLECKOVA 1998). Unlike the first artificial rearing, Nova was
left with her mother Numa with the exception of feeding. Therefore, this rearing operation can be considered semi-artificial because
mother's care and presence was available as well. From the day 10, Nova staried suckling by herself, fed by her mother's breast
mitk, with Numa's lactation maintained by the intentional milking carried out by the keepers, so since then the calf could be reared
by its mother (HOLECKOVA 1998, HOLECKQVA 2008a). Milk composition as well as feeding method and frequency was the same
as for the rearing of the black rhinoceros Jaga DK 14 (see page 132 for more details).

Adtificial rearing of an Indian rhino was succassfully performed in Tierpark Berlin (BLASZKIEWITZ 2008), which involved male
Patna (bom 2004), who was fed with milk from the Salvana company, but fived separately from his mother.

Artlficial rearing of Nelly DK 1 In 1986 at the elephant hou

I3
X L

e it >
Neﬁybeingbotﬂs-fsd(dayTSJ-WherkBeperJKabatawree!emmmdFebrwyw&B{ﬁl) Nally on day 18, 1 February 1986 {fhy - >+ - =270 o0
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Semi-artificial rearing of Nova DK 3, new rhino house, 1597-1898

B -

.3 :
- . -

Vyh!edl, 19 Septernber 1997 (ih)

3
Nova DK 3 was boltie-fed 10

' r

alf-year-old Nova drinking from her mother in the enclosure {dh)
-_— .




Maximum longevity

All adult animals left to other collections, with the still fiving
mal reached the age of 30 years and 3 months. According to the EEP (STECK 2006), the oldest EEP female was

2005. ARKS data show the highest age of the Indian rhinoceros around 40 years.

Nutrition and feeding

Feeding Indian rhino is not problematic, aithough it appears tha

from obesity and overfeeding (CLAUSS et al. 2005).

Throughout the stock history in Dvur Kralove Zoo,

Hay - ad libilum

Comparison of feeding rations for Indian rhinos at Dvur Kralove Zoo

Hay - ad libitum
Summers: grass and added hay

the rations underwent several changes that are presented in the table.

Hay - ad libitum
Summers: grass and added hay

female Numa being the oldest of them; on 31 December 2009, this ani-
34 years old in

t this species, unlike the black rhinoceros, can sometimes suffer

Summers: grass and added hay
'200 G pellets.- 3.5 kg o

‘|-zoo cpeliets - 3.5Kg

'Z0Q C pellets - 3.5 kg

Carrots - in winter

Carrots - 2 kg in winter

Camots - 2 kg in winter

Roboran H - 3 tablespoons Frults and vegstables - 4 kg Frults and vegetables - 4 kg
Farmaferr - 1 tablespoon Farmaferr-15g Bread - 1 kg
1 bread rolt

Limestone flour~ 1 tablespoon

Limestone flour-15g

'| Sprouted-oats - 1 kg

Magnesium salt lick - 1 1ablespoon

Mineral salt lick - 30 g

Mineral salt lick {Aminovitan) - 1 tablespoon

Browse (summers)

Browse - particularly in summer .

‘Vitamix standard + H - 2 + 2 tablespoons *

Bread - 0.2 kg

Feed grade limestone - 1 tablespoon

Roboran H-459

Combisol 4 - 1(4) mi/day
Combisol A~ 1 mifmonth

water is available to the animals ad fibiturn. In winter,
able from goat willows, fruit trees, etc. In nursing females and growing calves, limestone and skimmed

diet {PTACKOVA 2009). The current basic diet is shown in the following table.

i S

Basic feeding ration of the Indian rhinoceros at Dvur Kralove Zoo in 2009 (PTACKOVA 2009)

0.08 + 0.02 kg

The basis of the diet is high-quality grass hay supplemented with straw and in summer with meadow grass. This bulk feed as welt as
carmots replace the green fodder and from spring to autumn, browse is avail-
milk powder is added to the

The diet includes the following supplements: C - Compositum 50 g/ animal / 3x per week; vitamins A, B and E once per month.

Z00 C pellets (manufacturer De Heu
(SPALA 1986), with the nutritional composition as given in the follow

s, Bucovice, CR) are produced according to the recipe developed directly in Dvur Kralove
ing table.




Nutritional values of pellet feeds for Indlan rhinos
at Dvur Kralove Zoo (PTACKOVA 2009)

Nitrogen substances (N) 115.84 g/kg
Fat ' : - 29.49.9%kg
Fibre 111.71 gikg
Vitamin A 40,849 IUfkg.
 Vitamin & 117.30 UAkg
Calcium (Ca) 16.39 g/kg
Sodium (Na) 2.70 g/kg _
Phasphorus (P) : 1207gkg | B

Vegelable ‘birthday cakes® were served only on birthday celebrations (dh}

Health issues

Rhinos never had problems with intemal as well as extemal parasites over the years. The most common health problem involved
skin disease (acute or even chronic dermatitis). Despite successful treatment by medicinal spraying, skin ¢racks with the emer-
gence of purulent fissures would occur on previously affected skin sections, and especially at skin folds when expoased to the sun
and dry conditions (VAHALA pers. comm.}. Skin problems improved when a mud bath was available to the animais. Coating skin by
the healing mud brought from Velichovky Spa Resort worked well. In connection with the hard surfaces of the enclosure and floor
inside the house and a large weight of the animal, excessive hoof abrasion occurred in the male in some fingers, with the conse-
quent emergence of dens, hyper granulation of foot surface with cracking, decay and significant pain (VAHALA pers. comm.). De-
spite therapeutic interventions including surgery and efforts to soften the surface, the problem which the most of captive adult
Indian rhinos suffer (CLAUSS ef al. 2005a) could not be removed. Ropen, as the heaviest and far more active animal, as with any
other male, suffered this the most of all rhinos. To a lesser extent, Numa encountered these problems at an older age as well. Prob-

320



ably because Ropen still could not reach his maturity and Numa was unable to conceive for several years, the female began to suf-
fer from inflammation of the uterus, which eventually led to the fact that she never got pregnant following the year 1997. This

situation could not be changed despite repeated treatment.
Over the years, only one death was recorded - this concerned Nelly DK 1, who died of general infection due to lack of immunity re-

sulting from the artificial rearing.
er 2009

Causes of deaths in the Indian rhinoceros at Dvur Kralove Zoo prior to 31 Decemb
- : — —

S

Bacterial infection - in handrearing

Exports of Indian rhinoceroses
Throughout the holding period, all individuals kept - 5 (3.2) animals - were exporied from Dvur Kralove Zoo, except Nelly DK 1, who died

at the age of 44 days. All the males went to other collections; unfortunately, Dvityia died shortly after his amival in Singapore Zoo. Male
Nim DK 2 lived until 2001 al the zoo in Liberec, Czech Republic, which then supplied this animal to Chinese Beijing Zoo. Male Ropen left
to German Nuremberg in 2006, replacing their previous breeding male. The breeding in Dvur Kralove was temporarily interrupted in
2009 by loaning the two remaining females (Numa and Nova DK 3) to Lisbon Zoo, Portugal, to which they left to join an unrelated breed-
ing male, when one had not been obtained for the Dvur Kralove stock. Furiher details are summarised in the following table.

Kralove Zoo prior to 31 December 2009 (M - male, F - female)

Overview of Indian rhino exports from Dvur

jox | Nami Siduk# | Dapart

1 M Dvityia 86 11 Jun 1992 21 Sep 1977 13 Aug 1980 Died in Singapore,
. Singapore Zoo Stuttgart, Germany | Stuttgart, Germany | 1992
2 IM |[NmDK2 |14 24 Jan 1990 {aNov1987 © | Reared ‘Supplied to Ching'in’
_ _ Liberec, CR Dvur Kralove _ 20!']3? o _'l' S s
3 M Ropen 145 28 Nov 2006 8 May 1988 17 Jan 1990 Left for breeding
Nuremberg, Germany | Whipsnade, UK Whipsnade, UK purposes
4 [F | Numa 93 | 13Mar 2009 13 Sep 1979 22 Jul 1981 Breeding loan = -
T .| Lisbon, Portugal .~ [ Stuttgart, Germany | Stultgart, Germany R ? A
5 F NovaDK 3 | 245 13 Mar 2009 13 Sep 1997 Reared Breeding loan
Lisbon, Portugal Dvur Kralove

Summary |
Indian rhinos were held at Dvur Kralove Zoo from 1980 to 2009. The entire breeding period was affected by the fact that it was not

easy to obtain breeding and unrelated individuals. Therefore, a pair of siblings was initially held, and it took several years for both
animals to reach maturity. Two calves were bom consequently. In 1990, an unrelated male called Ropen was obtained, who was
however still young and it took him more than 5 years to reach adultship. Despite initia) problems with inflammation of the uterus,
Numa conceived and bore female Nova DK 3. Subsequently, she never got pregnant. Because the efforts to get an appropriate
male for the subadult female Nova DK 3 failed and the female needed to be involved in the reproduction for medical reasons as
quickly as possible, both females were sent to Lisbon Zoo in March 2009 to join a male suitable in terms of both genetics and age,
based on the recommendation of the EEP Coordinator. In Dvur Kralove, 3 (2.1} calves were b _

reared. The first of them died during the artificial rearing and was the only Indian rhinoceros that died at Dvur Kralove Zoo

Summary and more details are provided in the tables on page 322 and 324.

om, of which 2 (1.1) were successhilly. .
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Numbers of Indian rhinos at Dvur Kralove Zoo in the years 1980-2008 (1.0 - male, 0.1 - female)

1981 1(1.0)
1982 2(1.1)
1983 2 (1.1}
1984 2{1.1)
1985 2(1.1}
1986 2(1.1)
1987 2{1.1)
1988 3(2.1)
1989 | 3(2.1)
1990 2 (1.1}
1991 3(2.1
1992 3(2.1)
1993 2{1.1)
1994 2(1.1)
1985 -2{1.1)
1996 2(1.1)
1997 2(1.1)
1998 3{1.2)
1999 3(1.2)
2000 3(1.2)
2001 13(1.2)
2002 3(1.2)
2003 3{1.2)
2004 3(1.2)
2005 3{1.2)
2006 3(1.2)
2007 2{0.2)
2008 2(0.2)
2000 |22 .
daa [0
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BASIC GUIDELINES FOR REARING THE INDIAN RHINOCEROS

On the basis of almost 30 years of experience, principles of breeding and management in Dvur Kralove creating optimal conditions
for natural reproduction of Indian rhinos can be summarised as follows:

1. Nutrition Is not very complicated, with diet consisting of high-quality hay, grass, fruits, vegetables and pellets. Due to the
problem of overweight and excessive abrasion of hooves with resulting leg foot disease, it is desirable that animals are not
overfed and weight is measured regularly.

2. Putting the couple together neads to have anough space. Except calf rearing periods, the male and the female can go into
the enclosure together; they are generally very tolerant. When in heat, the female is chased by the male and is therefore appro-
priate that the enclosure is equipped with vegetation and items to allow for run-arounds and making circles. If animals are toler-
ant to each other, holding them together in the enclosure may extend the length of staying outdoors, which is desirable in
climate-friendly periods of the year.

3. Monitoring the female’s cycle and pregnancy using faeces is very important, as it wilt allow for early separation of male
and female, leaving the females at rest when pregnant.

4. When the female is about to give birth, timely isolation into a separate box is necessary, where a temporary barrier be-
tween the fence openings above the ground is required to prevent the calf to escape from the box. Monitoring the process of
birth and the behaviour of the female after the birth using CCTV with a recording feature is preferable; this will allow
evaluating the behaviour of mother and calf, as well as monitor nursing. For a better stability of the calf when trying to stand up
after the birth, sprinkling little sand around the box is advisable, depending on the slipperiness of the wet flcor.

5. In hand rearing, the young should be left with the mother and separatad only for feeding. Feeding calves by a horse
colostrum after the birth and then by maternal horse and rhino milks during the first weeks has worked well. In the case of hand
rearing, making a stock of frozen horse and rhino milk is useful. Leaving the calf grow in the company of the mother even if
hand-reared may restore lactation and subsequent nursing.

6. Health problems include skin lesions, especially in summer, associated with inadequate protection of skin from the sun.
Providing the possibility of staying in the pool and mud bath or coating the back and other body areas by mud, preferably healing
mud, is vital.

7. The surface of both the rhino enclosure and indoor boxes should be soft, ideally with a swimming pool both outdoors
and indoors, to avoid excessive abrasion of hooves and foot disease. Rhinos should walk into their outdoor enclosure
daily. In summer, going there at night and during the day is ideal, while in winter a short stay is recommended, even at frost,
which typically ranges from -5° to -8° C. Rhinos like wallowing in the snow, but staying outdoors shouid not be {co long.

8. Having good keepers at hand is essential.

T
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Following overview contains basic historical information about the individual Indian rhinos that were in possession of Dvur Kralove Zoo.

History of Indian rhino keeping at Dvur Kralove Zoo prior to 31 December 2009 (M - male, F - female)

G

¥ i

21 Sep 1977, | 13 Aug 1980, i 11 Jun 1992 8 Jul 1992 1st breeding male
Dvityia Stutt 3 057001 Stutigart, Ger. | Stuttgart, DE ! Singapore Singapore
2/2/DK/0 F |93 13 Sep 1979, {22 Jul 1981 13 Mar 2009 - 1st breeding female
Numa Stutt 4 057002 Siuttgart, Ger. | Stuttgart, DE Lisbon, Portugal . S
3/0/DK/ F 167 14 Jan 1986, |Reared - 27 Feb 1986, | Hand-reared, died of
Neily DK 1 057003 | DvurKralove | Nova/Dvityia Dvur Kralove | infection
4/0/DK/2 M 141 4 Nov 1987 Reared 24 Jan 1980 . Left on 18 Dec 2001 to
Nim DK 2 057004 Dvur Kralove |[Nova/Dvityla |Liberec . Beijing Zoo, China -
5/3/DK/0 M 145 8 May 1988, |17 Jan 1990, 28 Nov 2006 - 2nd breeding male
Ropen Whip 6 057005 Whipsnade, UK | Whipsnade, UK | Nuremberg, Ger.
6/0/DK/3 M |25 13 Sep 1997, | Reared 13 Mar 2008 |- | Hand-reared first 10 days
Nova DK 3 057006  |DvurKralove | Nova/Ropen | Lisbon, Portugal : .

Explanation for figures: 6/0/DK/3: 6 - Historical (time) serial number of individuat at Dvur Kralove Zoo
0 = Historical serial number of import to Dvur Kralove Zoo
S DK - Dvur Kralove Zoo abbreviation
3 - Historical serial number of birth at Dvur Kralove Zoo

e ]

Nova DK 3 (th)
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Fifth birthday of Nova DK 3 (dh)
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Ropen marking the enclosure; nole the

visible forefront hom-fike protuberan
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