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Abstract: The evolutionary potential of a species is determined by its genetic diversity. Thus, management plans should
integrate genetic concerns into active conservation efforts. The giant panda ( Ailuropoda melanoleuca) is an endangered
species, endemic to China. Previous studies have focused primarily on genetic diversity among wild giant pandas. We com—
pared genetic diversity of captive with wild giant pandas by obtaining 27 blood samples from pandas held at the China Re—
search and Conservation Center for the Giant Pandas with 39 samples (feces and skin) collected from the wild. We quanti—
fied genetic diversity in each sample using 8 microsatellite loci. Genetic diversity of captive pandas was lower (A = 5.5,
He = 0.620, Ho = 0.574) than in wild pandas (A = 9.8, He =0.779, Ho = 0.581), but was higher than that of
other 7 endangered species (He = 0.13 —0.46). Simulations showed that the average number of alleles would increase by
only 0. 4 within 100 generations with a doubling of population size. Thus, we suggest that the management strategy for the
captive giant panda population should develop effective reproductive plans so as to avoid inbreeding.
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Table 1  Expected heterozygosity, observed heterozygosity, polymorphism information content, alleles/locus,
and inbreeding coefficient for 8 microsatellite loci in 27 captive giant pandas

Loci He Ho PIC A Fis
Ame — pnl0 0. 709 0.778 0.667 7 -0.079
Ame - pll 0. 627 0. 667 0.557 5 -0.045
Ame - pl3 0. 767 0. 704 0.730 7 0.1010
Ame - nl6 0. 409 0. 407 0.392 6 0.022
Ame — 19 0. 680 0.259 0.625 5 0.630
Ame - u24 0. 455 0.519 0.431 6 -0.120
Ame - u26 0.613 0.741 0.542 3 -0.191
Ame — p27 0. 703 0.519 0.653 5 0.280

All 0. 620 0.574 0.575 5.5 0.061

T ANFERIEE; He NAA R B, Ho WA MIE(E; PIC W ZEEEBE,; Fis N EE R,

Note : A = number of alleles per locus; He and Ho = observed and expected heterozygosity; PIC = polymorphism information content; Fis = inbreeding

coefficient.
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Fig.2 Frequency of alleles for 8 microsatellite loci in captive pandas.
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X-axis = allele size (base—pairs); Y-axis = allele frequency.
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0.62),



4 1 HOTA A5 R e B 3R O AR A 3 A 20 R PR DR % B 321
K2 KREMNEBEEFMBESDRFEMBEESHEMEILE
Table 2 Genetic diversity among captive wild Qionglai giant pandas
Sample size A He Ho
)
{fom BUREF MR RMEESFMAE O IRUREFAMEE O BEMEESAMEE O IROREFAEMBE O BMEBEEME O IROREFAEMRE RMEEEME

Qionglai population Captive population Qionglai population Captive population Qionglai population Captive population Qionglai population Captive population

Ame - pl10 38 27 10 7 0.803 0. 709 0.711 0.778
Ame — pll 37 27 7 5 0.737 0. 627 0. 622 0.667
Ame — pl3 36 27 10 7 0.786 0. 767 0. 639 0.704
Ame — pl6 39 27 14 6 0.786 0. 409 0. 462 0.407
Ame - pl9 39 27 8 5 0.772 0. 680 0. 487 0.259
Ame — p24 36 27 9 6 0.820 0. 455 0. 639 0.519
Ame — p26 38 27 8 3 0.759 0.613 0. 553 0.741
Ame — p27 37 27 12 5 0.768 0. 703 0. 541 0.519

All 37.5 27 9.8 5.5 0.779 0. 620 0.581 0.574

. Sample size HARE s A R TSI B, He 244 BERYII BBMH ; Ho Jy 2% 4 B (WL 5211 .

Note : Sample size is the number of genotyped individuals per locus; A is number of alleles per locus; He and Ho is observed and expected heterozy—

gosity.
x3 SN HMBEEESHEEKRELRER
Table 3 Genetic diversity among populations of 8 species
Wb % T % A% 2o FETE IR Y D Bk IR
Species Number of population ¢ Reason for low genetic diversity Data source
PN R S0 .
Ailuropoda melanoleuca ! 0.62 Captive population This study
e =Y/ kgl 28 it
1 0.27 Taylor et al. , 1994
Lasiorhinus krefftii History of bottleneck dyloret ab-,
A AR 0.21 — ,
2 Gottelli L, 194

Canis simensis 0.36 — otetli et at-,
[
Bi . 1 0.15 Menotti-Raymond and O’ Brien, 1995
Panthera leo persica
e FRER I T 12 M4
Ovis canadensis ! 0.43 Population founded by 12 individuals Forbes et al., 1995
LEEL] 28 i . .
Acinonyx jubatus ! 0.39 History of bottleneck Menotti-Raymond and O” Brien, 1995
RN A1 18 AN AR AN RS A IR 52 F B
Phascolarctos cinereus ! 0.33 Island population reconstructed by 18 adults Houlden et al. , 1996

013 VT 2 1A B 57 A

) Captive population from 2 individuals

st 3 NN

we 3 0.26 VT 2 PRI FF FIE Hedrick et al. , 1997
Canis lupus Captive population from 2 individuals

0.46 RUET 3 A B I A

Captive population from 3 individuals

He. %G W BMH ; He = expected heterozygosity
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AR P - 2 5547 35 DR B0 2% A 1) W SR 17 A5 £k
RABIEAT TR, BAEES AT T 3 WAL,
(1) fBRFR BB O 7 70 2 BE WD KO (AR %K
=10) W, S REE 10 fRNRBEMN 5.2 FEE
2.1, 10 ~50 18 22 [8] 25437 35 K 5000 T B 3 B U 12
%50 ARIFIES 1.1, 50 ~ 100 482557 e H 8k Fa e 7E

1.0 Ze4v o 224 B i LI B #E 50 AR N M 0. 58
TFEZ 0.30, 50 25 T RSB #ZE 2 90 UK R
0.00, (2) fRimhBEs R e 5 K7 (MK
¥ =100) Bf, SF67FEFEE—EHZEBRL, 280t
BFRE 2 2.2, 80 ~ 100 RN IR 2823k 2.0, 22 B
(LI (B R 2 28 MR I, = 100 AR IR 2 0. 15,
(3) Mg K1 5 (A ERE =200) H,
A B RO A R 35 5 A 1R %) = 100 B AH BUE A
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Fig. 3 Trend of number of alleles in 100 generations. A =number of
alleles; a assumed population size =10; b assumed population size
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(Schlgtterer and Pemberton, 1998) . 7R £ ¥ f& M FL
FFp AT i LT R A Al B R R g AR
FEHE, FRATHERE 7 — 28 5 AR R IR R A1 OUAH
ALLFR R 1 DAy o) R A G a8t 4% 22 RE MK P 1Y
(i

ARSI R Y 8 AN R AR A R S Ml TR 67 A
WA R R R w, Z2EFEL S RERS
(PIC = 0.575) ., 8 A i B4 F 2 55 {7 ik 5 40 H

5.5, Z+A I EE(E R 0. 62, X HR Y Ui A iy b
A 10 NFEE, HPIR (Canis lupus) )3 A Fh
(Hedrick et al. , 1997) NEFEFFE, H A 7 A Fb
B 2 28 g 2ok ™ o R S A Y AR R e, o KA
At P IR AR 0 2 5 BE ey, AR PEL RN 19 A B R
& (0.13), HRFHREAY 22 B3 A 1E 0. 15 ~ 0. 46
ZIa], A] UL 5 H A i fE AR AEAR LL R RN P8l SR A
i 352 4% Z2 REVE KD SR DRI B K F

TGP 2 R 0 I A AT RE 2 B R e o Bl 3R
FRE b 2 5 B 0 B R AR A B3t i ZREPEIR
AU B ) ST I A 10 FMEF AN S i K AEA
e Je N T BEHH 1 W] i e 2 v 17 4 [ 45 1l 0 11 3
A (WIER AR, 2001) . MABRAE AL 2R PR
DU, IZM TR S AR b B M PR AT T X S B A
MR AL ZAEVE . 55— ] BE R i T A E
FFEPC XTI, DT REAR T 3 A X 35t 4% Z AR R A
Al (HLEFMKAE, 2001),

YT P R R A A A B AR SR 220k B IR R L
F, PR ECT i X B AE R S IR, R
J2 e Pl 5 AR 1) 3845 22 FE T R A L 8 S TCTE
BT Y 28 A L R TR R A B R B AL %%
(EY B A R R, Horh o 255 07 Ak DY BRORe 22
4.3, 24 R 1 EE A R UL SR (B AE PR A AR E] 4331
FHZE 0.2 F0. 1, X RIS G R AL F2 e 5 H
b W 1 Wy o R I RE AR L 352 4% Z AR VKR B, (H2
FEXS T B A1 b R 35t 15 22 FF 1 9K EATE 98 A e e
K. B R P RE S5 0 55 X R B LR, — 7 T Al e 2
AN A R BE AL B A B AR DR A A5 L R TR 3 AR
1, Sy —J5 ] RE 2 i TE N TS A i rp— 2t
B PR AR B ARR 1) S5 o2 B PR A IR B TRk
3.2 PEIFRORAEAN MR RE Y 35t 14 22 FF M 0 28 1 e

U Ao B R Ok 1382 1 22 RE VK Pt R AP R 8L
PR R EENE . RS AR BLE 2 2 B0s
e Z2REE I T e 2R ATl ol B T 1A 2 4 1) 25 B
(Newman and Pilson, 1997; Saccheri et al. , 1998)
BNt 4 5% ( Mirounga angustirostrus) %t/ E4
D37 10 ~20 A A (98508 B i5t 1% 2 B 1 R
e K 7KF (Hoelzel, 1999) .

PR I8 1% 22 FE P Rl 2K 1 8 B0 BIF 5 A 116 ) Ao B
AR S, B AT s AL Z AR E R R 28 A T X
225, T T 2 Fh 150 X 2L 45 $0% 1k 1y
K, 401 Crow I Kimura (1970) 4 iR 2% £ BE 4 K (Y
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2003; England et al. , 2003) ,
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