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Marginal diversity and its application to Chinese sheep breeds conserva-
tion

Yuehui Ma”®
Institute of Animal Science, Chinese Academy of Agricultural Sciences, Beijing 100094

Abstract: This paper introduced an approach of marginal diversity, and evaluated the contribution, mar-
ginal diversity and conservation potency of each of the 11 sheep breeds from northern China based on ge-
netic distance and extinction probability. The results showed that the marginal diversity of Sunite sheep
was the highest ( —0.2008), Tan sheep ( —0.1932) and Lanzhou large tailed sheep ( —0.1843) the
next, and Minxian black fur sheep the lowest ( —0.1268). The conservation potency of Lanzhou barge
tailed sheep was the highest (0. 1419), the second was Tong sheep (0. 1017), and small tailed Han
sheep was the lowest (0.0365). Our result suggested that the optimum conservation strategy is to give
priority to those breeds with the highest conservation potency, rather than to the most endangered breeds;

thus, Lanzhou large tailed sheep and Tong sheep should be given conservation priority.
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Source of the 11 sheep breeds sampled from northern China
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il Sheep breeds

IUFEHE A Locality of the sampling

#JEFF=E Sunite sheep (SU)

3 BRFR 0 2 Ujumgin sheep (WU)

MEE Tan sheep (TA)

/N FEZE Small tailed Han sheep ( XH)
2 Hanzhong sheep (HZ)

[7] 2 Tong sheep (TY)

22 JH K2 Lanzhou large tailed sheep (LD)
Ui B 22 3% 17 £ Minxian black fur sheep ( MQ)
WK $7=F Oula sheep (OL)

H %K F Ganjia sheep (GJ)

L Qiaoke sheep ( QKD

N S I JE B A R R 3 45037 Sunite Pasture, Inner Mongolia
S 2R S TR 0 K R 55 4503% Ujumpin Pasture, Inner Mongolia
T AR Yanchi Pasture, Ningxia

A6 500 S Shunyi, Beijing

B 644 I Hanzhong, Shaanxi

B 744 7K & Baishui, Shaanxi

Hil 4 =M1 Lanzhou, Gansu

Hl 4 Ik B35 7K % Minxian, Gansu

R4 i 2 Maqu, Gansu

Hl 4 2 E Xiahe, Gansu

Tl E M 2 Maqu, Gansu
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Table 2 Nei's standard genetic distance of 11 sheep breeds from northern China
SU WU TA XH LD OL Gl QK MQ HZ TY
pISELEESEIID] 0
LRI (WU 0.1188 0
MEECTAD 0.2441  0.1971 0
NRBIEL(XHD 0.2119  0.1647  0.1490 0
MK REFCLD) 0.3087 0.2639 0.2572  0.2683 0
Rk $72£COL) 0.2428  0.2337  0.2655 0.2496  0.1521 0
HZxFECGD 0.2631  0.2239  0.2547 0.2559  0.1227  0.1648 0
FRHECQK) 0.2343  0.1856  0.2266 0.2059  0.1325 0.1437 0.1298 0
UREL RSB E(MQ)  0.2378  0.2157  0.2528  0.2463  0.1493  0.1356  0.1040  0.1251 0
P (HZ) 0.2617  0.2318 0.2393 0.2375 0.1601  0.1365 0.1653  0.1439  0.1366 0
[ (TY) 0.2515  0.2221 0.2502 0.2299 0.1619 0.1412 0.1566 0.1319  0.1277  0.1207 0

SU, Sunite sheep; WU, Ujumgin sheep; TA, Tan sheep; XH, Small tailed Han sheep; HZ, Hanzhong sheep: TY, Tong sheep; LD, Lanzhou large tailed

sheep; MQ,Minxian black fur sheep; OL, Oula sheep; GJ, Ganjia sheep; QK, Qiaoke sheep
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Table 3 Marginal diversity of 11 sheep breeds from northern China

KL A STk (%) DR 2 REME TRAP% 1
Extinction Contribution rate o Conservation potency
- Marginal diversity P ’
probability of a breed( % )
I Je K 2F Sunite sheep(SU) 0.28 13.12 -0.2008 0.0562
BRI Ujumgin sheep( WU) 0.36 7.39 -0.1377 0.0496
MEZE Tan sheep( TA) 0.54 11.28 -0.1932 0.1043
/NEFEF: Small tailed Han sheep( XH) 0.20 9.28 -0.1823 0.0365
22 MK JR 2 Lanzhou large tailed sheep(LD) 0.77 10.52 -0.1843 0.1419
TR Qiaoke sheep( QKD 0.50 7.97 -0.1373 0.0687
H % % Ganjia sheep( GJ) 0.56 6.48 -0.1483 0. 0830
Ui L B 38 17 2 Minxian black fur sheep( MQ) 0.58 6.63 -0.1268 0.0735
¥k 72 Oula sheep( OL) 0.51 8.62 -0.1559 0.0795
I H 2 Hanzhong sheep( HZ) 0.64 7.52 -0.1483 0.0949
[ Tong sheep(TY) 0.72 7.69 -0.1412 0.1017
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Fig.1 Maximum-likelihood tree, marginal diversity, and contribution of each breed to the actual diversity and conservation potency
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