





| ntroduction and background
KNP & HUP house SA’slargest buffalo populations
*KNP: 2000 000 ha / 28500 buffalo
HUP: 89 000 ha/ 3000 buffalo
*KNP: average herd size = 245

*HUP: average herd size= 170

*Parks have been separated and fenced for a number of years,
restricting gene flow and fragmenting the two populations

Differential infection rates (BTB)

*Differencesin behaviour ecology between two population?
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Opportunity to draw comparisons:

Evaluate the effect of different driving forcesthat maintain or erode
genetic variation (fragmentation, dispersal, genetic drift, founder
effect (post bottleneck) etc.

Premise:

|nsight into buffalo population genetics will contribute to effective
management and protection of the species



Specific objectives

Deter mine current degree of genetic diversity in HUP and KNP
* (genetic statusinventory)

Are KNP and HUP two differentiated populations?

Arethetwo populations structured?
-sex biased structure

| solation by distance?

Sex biased dispersal?

Effective population sizes

Genetic relatedness between KNP and HUP populations?






Results and discussion

Genetic diversity and structure (M sat analysis)
KNP: He= 0.65 (moder ate to high variation)

HUP: He = 0.54 (low level of variation)
Y -chromosomal diversity(van Hooft) :
« KNP:D=0.741, NH = 15
« HUP: D=0.475 NH=5

Garza & Williamson's“M”
« HUP =0.742 (variance =0.039)
« KNP =0.860 (variance = 0.015)
KNP = outbred, HUP shows remnants of bottleneck

KNP - north pop.: He= 0.66 while south pop.: He=0.62 (p=0.008)

HUP: Significant correlation between age (year of birth) and gene
diversity



Genediversity

Gene diversity as a function of year of birth in HUP

Var2 = 0.7574-0.001¢
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Y chromosomal data (Pim van Hooft):

KNP, correlation between year of birth and gene diversity (P=0.038)
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KNP:

Among all herds: Fst =0.012 (p = 0.01) — little structure among
herds

e males Fst =0.008
e femalesFst = 0.013

HUP:
Among all herds: Fst = 0.014

| solation over distance or do long distance love affairs
actually exist (and work)?

North vs South KNP: Fst = 0.0123 (p=0.01) — small but significant
Isolation by distance

KNP: Fst (males) of north and south pops. = 0.017

- “substantial” long distance disper sal



Cow’ s secret weaponsto attract bulls.....
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For HUP —no significant isolation over distance!

Effective population size:

KNP: 4292/2238

HUP: 2354/1469

(SMM/IAM; mutation rate = 2.05E-4)

D-loop:

Among herd structure in KNP: Fst = 0.06739 (p=0.0063)

-stronger structure among females (phylopatric)

*Both males and femalesin KNP (all agesincluded) show isolation
by distance (small however)



Genetic distance (Fst)

Isolation by distance: All KNP individuals

Var2 = 0.0064+4.0932E
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Genetic digance (Fg)
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| solation by distance: M ales from KNP
Vars = -0.0022+7.0184E-5*x
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Genetic distance (Fst)
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| solation by distance: Females of KNI

Var2 = 0.0085+5.0763E-5*
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Parameters of mtDNA genetic diver sity

Diversity indices KNP IR HUP vs KNP
n=161 n=97

Number of haplotypes 34 4

Gene diversity 0.9279 0.4899

Nucleotide diversity (Pi) 0.049 0.030

Ave no. of nucleotide 20.5 12.6

differences (k)

Fu's Fs statistic (neutrality test) | -10.64 0.607

Tajimas D test of neutrality -0.16, p>0.1 -0.33, p>0.1

Mean genetic Kimura 2 0.06 0.035 0.055 (0.008 SE)

corrected distance between al | (0.008SE) (0.008se)

haplo’s




(SE=3

Phylogenetic relationships
(NJ) between haplotypes
from HUP and KNP
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relationship coeff
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Conclusions

KNP has“retained” much of itsgenetic diversity, while HUP
diversity isrelatively low and quickly declining

- founder effect or genetic drift (small pops. proneto drift) —or
both?

Littlediversity among female lineagesin HUP

- small founder female population (remnant of bottleneck?) or
genetic drift?

Very littlestructurein HUP, except for particular herds

- Little female disper sal taking place among certain herdswithin
HUP (large Fst values)

Male biased dispersal :Relat. for F.. 0.0352 Relat. for M.: 0.0155
(P= Q:05)



*Bottleneck impacted more severely on HUP
L ow degree of variation
e genetic drift taking place?
- also shown for Y-chromosomal data (van Hooft)

e drift may lead to inbreeding = may compromise the
buffalo’s ability to adapt to future environmental changesin
thefuture

Based on Y -chromosomal data:
Many populations not sustainable and susceptible for inbreeding
depression
(Ne< 50, > 1% genetic erosion per generation)
Dominant males may have alargerolein disease transmission

Current genetic status of parks may call for different
genetic management practices?






