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Semen Collection, Sperm Assessment and Cryo-Preservation 
in African Rhinoceroses 

R. Hemes, F. Goritz, S. Blottner, C. Walzer, F. Schwarzenberger and TB Hildebrandt 
Institute for Zoo Biology and Wildlife Research, Berlin. Germany 

The captive white rhinoceros population currently faces ;I demographic crisis. As a 
consequence substantial knoalledge on reproductive biology of the female white rhinoceros 
has been gathered over the past years. However, little emphasis has been put on the 
evaluation of male fertility as a possible conuibuting factor to the low rate of reproduction. 
In the present study the reproductive fitness of ten male white and onc black rhinoceros 
was evaluated by ultrasonography and semen assessment. Semen collection was obtained 
by manual stimulation (n=2) and electro-stimulation (n=9). Based on 39 semen assessment 
results seven males were identified as relinblc semen donors. Preserved semen samples 
remained viable for up to four days. Cryopreserved samples showed post thaw motility 
suitable for assisted reproduction. Reproductive assessment provided accurate information 
on the breeding potential of male white rhinoceros with an implicalion on management 
decisions. 
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Introduction 
Due to habitat loss and poaching the numbers of rhinoceros declined severely over the last 
decades. Intcnsivc prolection measures and the translocation of animals to reserves and 
private game Silrms mnn;~ged to stop this decline in the African rhinoceros and led especially 
in thc \vhite rhinoceros even to increasing numbers (Ernslie & Brooks 1999). Hut saving 
them from habitat loss :uld poaching is not enough. On a long term basis a specific breetlirlg 
program has to be applied as well. This would also include shifting of animals between 
different locations (Mace & Lande 1991). as small and isolated populations can rapidly 
lose genetic variability and with i t  their capacity for genetic adaptation (Schreiber et al. 
1995: Pirrkcr & White 1997). They becornc more vulnerable to changes in their environment 
(Foosc 1991) and the fertility and viability of these animals can be reduced (Baur et al. 
1995). To set up such a breeding management, prior information about the penetic population 
structure is required for uanslocations to prevent inbreeding (Moehlmann 1996). 

Lacking DNA sequence information in the rhinoceros for a molecular ger~etic 
approach. a suitable PCK method hild to be found to generate penetic markers from the 
uncharacterised genonic. Therefore the sequence independent DNA fingerprinting rnethod 
termed "Amplified Fr;rgmcnt Length Polymorphism (AFLP)" was established for the 
rhinc)ceros to determine p;rtcrnity and genetic variability for four different species of 
rhinoceros: the great Indian one-horned rhinoceros (Rhinoceros u~iicornis), the black 
rhinoceros (Diceros bicornis rl7ictlueli), the northern white rhinoceros (C~I-urorer-iwtt sitlrrtm 
corrorli) and the southern while rhinoceros (Cerurotheriun~ sitnrrtn sirnlc~lr). 

The dcprce of inbreeding is m;~inly determined by the nurnher of reproducing mnlcs 
in o r~e  area (I'AI<KEI( & Vv'~~.rii 1097). Within a separate study on the breeding piltterrls ol' 
while rhinoceros on a giimc fi~rni in South Africa, genetic analyses was used to determine 
the proportion ofrel>rocl~~ci~lg mirles witliin  his pop~~lation and to increase thc dnt:rl):~sc or1 
sccurctl piucllt:lge. 
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Table 2: Number of loci for 14 calves which exclude paternity of each of 5 possible white 
rhinoceros bulls on a game farm ill South Africa: 

Calves 
Lab. number 
252 
257 
259 
218 
246 
222 
249 
214 
228 
24 1 
336 
209 
212 
262 

Sire 1 
220 
0 
0 
0 
2 
2 
4 
1 
5 
3 
5 
1 
1 
7 
3 

Sire 3 
229 

3 
5 
5 
0 
0 
I 
I 
I 
7 

5 
2 
2 
2 

Sire 3 
230 

4 
4 
3 
1 
1 
0 
0 
0 
2 
3 
1 
2 
5 
2 

Sire 4 
242 
3 
5 
4 
2 
2 
5 
1 
3 
0 
0 
0 
2 
5 
1 

Sire 5 
247 

3 
4 
3 
0 
0 
3 
1 
1 
3 
4 
3 
0 
0 
0 

* * * l * stghllngs of lu~noloo 

* with calves lathered by malo G 
torntory bordor 01 mlc G 
lcrrilory Wlda# of malo R 

lenilory Mfdef 01 male K 

Fig. 1.: Territories of 3 adult milk white rhinoceros (mi~lc K ,  G ;und K). The stars inJic;itc 
thc pusitio~~ ofsightings of fcmales with calves which wcrc l~roved to be fathered by III:I~C 

G. Thc bordcr line of each territory is drawn around all sightings of the males, o~l ly l'or 
better illustration of the area. 

Conclusions 
AFLP provides a powerful and cost-effective DNA fir~gerprinting technique. Different 
authors describe AFLP as a very useful method to determine genedc diversity and 
relationship (A,jmore-Marsan et al., 1997: Greef et al., 1997; Vos B Kuiper, 1997; Mueller 
ct al.. 1900; Shi~rbel, 1999). L;u.pc clu;lntitics of polynlorpl~is~nh can be gencratetl througho~~l 
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I the entire genorne without the need of developing costly sequence based ~narkers (Zabeau 
& Vos, 1993). Every individual shows its specific hand patterns (Hill et ill., 1996). Thus i t  
can be also used to collect genetic data from other endangered \vildlife species. but one 
has to bear in mind that blood or tissue samples are needed for this method. 

Within the study i t  could bedifferentiated between rhino species as well as between 
the two subspecies northern and southern whitc rhinoccros. The mean heterozygosity of 
0.36 for the southern white rhinoceros and o value of 0.40 for the northern white rhino 
iound in this study still suggest high levels of  genetic variation. The relative low number 
of polymorphic loci found in the northern whitc rhino could be due to the small number of 
sampled animals. 

A slightly higher prrccntage of the polymorphic bands ratio (3,9%) in the northern 
white rhinoceros could indicate a decimation in recent times, while the southern white 
rhino with a percentage 01' 3.5% polymorpliic bands went through n genetic bottleneck 
already beginning of thc 20"' century. 

While a study of Merenlcndcr et al. (1989) b;~sccl on allozymic loci found extremely 
s n ~ ; ~ l l  amounts of intruspecif'ic variations, Stratil et al. (1990) reports :~lso of surprisingly 
high levels of variations in serum proteins in thc same animals of the species northern 
white rhinoceros. 

The black rhinoceros showed the biggest amount of polymorphic bands even though 
only 20 animals where analysed. With a mean heterozygosity of 0.31 i t  shows a lower 
value than the other rhinoceros populations. This might indicate a reduction in numbers of 
former large populations. But there is no evidence of depauperation. This is consistent 
with reports of Swart et al. (1994 and 1997,) buscd o n  clectrophoretic analysis of scrum 
and red blood cell protein-encoding loci. 

For the great Indian one-homed rhinoceros only a percentage of 7-38 polymorphic 
bands was found. but a heterozygosity of 0.38 is consistent with findings of Dinerstein ct 
al. (1990) based on protein electrophoresis which suggest. that they also still carry high 
lcvels of genetic variation. 

These findings of high heterozygosity in the rhinoceros seem to be in contrast with 
reports for other species that have experienced ncar extinction like the cheetah (OIBrian et 
al., 1')85). We conclutlc th;~l high variation persists as the genetic I>ottle~~ccIi occurred only 
recently and thc avcragc gcncralion time is long. Up to now bottleneck effect on genetic 
variation seems to be small. So if the different rhinoceros populations are treated as a 

! mctn-population, and a good breeding management is applied, the different species could 
1 still preserve high proportions of genetic variation. 

With this study it was demonstrated that AFLP could be a valuable tool for parentage 
I an:~lysis in rhinoceros and other wild animals whcrc little infhrnlation about DNA sequences 

I arc ;~vail;~ble. I t  C ~ I I  hclp to incrcasc the datahasc on breeding p;lttcrn ancl m:lte clloice and 

l 
with i t  breeding rlla1liigen1cllt i r ~  wildlilt. 
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