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Optimal allocation of funds for conservation of Chinese pig breeds using
marginal diversity estimates
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Abstract: Farm animal genetic resources have been threatened over the past decades, therefore a scientific
and efficient framework is critical to allocate limited funds to conserve maximal genetic diversity of farm
animals. In this study, the marginal diversity method was exploited to set priorities for conservation of 18
Chinese pig breeds. Based on the analysis of their extinction probability, contribution rate, marginal diversity,
and conservation potency, we evaluated the effectiveness of three models to gain the maximal expected di-
versity and optimal fund allocation. The additive model (model A) proved to be optimum for allocation of all
the funds to 10 of the 18 Chinese pig breeds. The largest share of funds (16%) was allocated to the Hang pig,
followed by the Ganzhongnan spotted pig/Wanan pig and Shengxian pig (which earned 14% each), the
Yangxin pig and Leping pig (11% each), the Wuzhishan pig (10%), the Yushan black pig and Ganzhongnan
spotted pig/Guanchao pig (9% each), and the Qingping pig, Wuyi pig and Jiaxing pig (2% each). The results
indicate that the degree of endangerment, genetic diversity, economic importance and contribution of breeds
to the species diversity should be taken into account when allocating conservation funds.

Key words: marginal diversity, optimal allocation, conservation funds, Chinese pig breeds

ANV GEWE LD GEIR N R AL AR X A FREE L T L. 75 H ATk
mEEE N D ARSI REAL . SRR G FIH 16,4002 iR LB, B4 4130 % 4k T
ATEYIEARKI N S, ARSI BEIR RS feIR 2, I HAE DLAE4E 1-2% 1) 34 2 31 2k (Scherf,

Wk H 3A: 2006-08-03; 2252 H 1 2006-11-03
BEuiH: ARFERES (NO.30371026) FIME K AH A4 & I H (2005DKA21101)
* JlHAE# Author for correspondence. E-mail: yuehui.ma@263.net



513

RSN IR SR 2 AR T VR AR R R B DR 7 9 < 20 BE PP TR N 71

2000) . Fh[H 4 MV 204 B2 U8 PT 111 1R T 35 ) 72 0e
— o Ak B P PR SUR R R, AR D2
WEEL 2 KA (5550, 2004)

MBEEIA AR K& MkE, Bkt
AT B R AANARY T S AL, AR AR
Wi TEAS AP HOIRORT B 2 s A — R
¥oORG. GEIRN RO 5%, KN e
e A ARG T, IR A A B 4,
SEA RUATAT IORA SRS, 2 O IR R B AR
M2 E

Weizman(1993)4& t 1 ) LR 47 (1) 5 K itk ——
bR FEPE(marginal diversity) 7732, BIFR G Rk —
SE I ST Pt ol 22 A AP ) A A R A s A S TR R
IR K 2 FE . Simianer®%:(2003)7EWeizman
(RAEA E 32 T AN R B, K SRR B4 T ALK
BeE, DAHIERN:. AR 7% .

AR H WeizmaniZi 5 22 #E0E ik, i A
[F) % 4 43 WO AR By ik B PR DR RO R BT LR, 4
T E 184N Hb R 1 9 AR A LT

1 MRFAE

11 ##

HIF 586 %2 ok KI5 T Sun%: (2002) #F 5% 1 H [ 18
ASHUTTRE R (LOANBEAR), BLFE: V5P I%(QP). MR
(L)« EILZHE(YS). BB (YX). IR (TC).
WERGHE(HN) . B PSR (NY) 38011 L 1 (50 vt 22
H)EX) 576 P9 Sk 245 (GX) #:HH Fg1E 35 (GL. G2)+
SRPAE(LP) . i FE A (R R ) (NC) . ITLHE (R
ZH5)(DX) BUEIE KB (XS) 57 2% A (IX)
R B AEE (SX) HARILIIE(WZ) G (HI),
5 R AR (GL) M VL VE 44 28 A L (s 54, b e
e (G2) ML VEA )7 22 BLI T &ht (1)

12 FHiE

AHFFEHT ) Nei’s FrUERE 25 (Ds)(Nei, 1972)
FEBE R B Sun 4% (2002) [t 27 XF i B A 51
(http://www.toulous.inra.fr/Igc/pig/panel.htm) il 52 ]
Hotfs
121 REBHEEE

AHIFFE LSRR 0 20 A1 DX A RO R/ B
WA SoF RN MRS TR IR
(i), F AN [RIAL I () A7 S50 ot T 2K oK 100 4 1 K 408 18R
(AL, 2002). KLAMER (z,) v B A0

z, = Zwl.xi ZmaXfo,. (1)
i=1 i=1

Hodr w; ZVEMFRAR AR, xi 250 § DNMESTEFNS
SHE, n VP FRPREL.
122 BBRE M
PRI B 22 FEPE R Ry P oK 4 M g
In—AN A7, B 2 A AR R .
p = 2ED) 2)
! 0z,
SR ED) e TR A SRR IR 2 e, Zo K
HaHE A
13 RIPERESWMAR
MR PR AP 5% 4 AN [R) 2 TE 7 200 7 A2 B A ) R
PR, T B LR 3P A A
131 #EBA: BYEHEE MRS EER 2 03 A
LA TR A W AT R AR DR it A kg ke
BN, AR BT i LR R AUA b,
A AR AR 23 BB A b Ne AR 15 A SRR K
/NMNe 2 INEINe,, TUINe;" = Ne,+-AbINe; (FH11>0
NHED), WA KGR MZIFAT A Z, WK Lot 2%
ARl 5
Azf’:z;fz[: 4 /4 (3)

ANei+ 2Ly 2Ne
Nei

132 #ERB: HHBEASMES BRI E BN

A TR B A ORE A 5 A A Ay AT TR
BN, MR AR R S AU b,
Tl A AN AN 4 43 BC 450K BINes; A VA 20RE A K/ A
Ne % yNe;”, WINe, = (1+vb/Ne;) Ne;= Neqvb (Fif
v>0, JHH), A KAMEE M Z I Nz, WK
240 2 A A

B * Y Y

M = e ) ave
133 #REC: AUHASEI BRI EMEEE
4

VA o A O R RS AR A O A LA
BN, DRAP R B T REARIRAG IR 37 58 = 0 B =
b, TS RHA RN R . BB @ B BRI B
G N b, A XKBE AR K /N W Ney 28 by Ne,
Ne; =(L+nb) Ne; (Ferb by %), WK oMk 1781k,

=

B



72 ¥ £ K ¥ Biodiversity Science 15 4%

Az.sz’-k—z 4 e

© T T QA+ nb)N,. 2N,
l l

nb
T T ©)
1.3.4  HABLRY 0BT &

Bk R3S HeA AN, Rl LA 1“1
B30y Bk (“watering can” strategy, RIEEAS S FPZRAS
SRR T ) LU S« KLaRERIE” (“panic” strag-
tegy , RIS K 4 ME 2 5 0 5 Bl 3k A3 OR B
<x)(Simianer, 2002) 55 <573 BiC 7 R T A8 K 22
FEVERI RS R

2 R

21 BRELER

I HPHY LIPER A4 3 T Nei stk 25 #4 g 184
FERHINIR, SR 45 WK L.
22 EREZHMEFNARRS H1E

sl PR K R . 3 B 2 R RO ORGP ) AR
1. 18 HBTTAE A IS 2 FE 0 6.498  CE 4 AR 41
H | TEARIUTAT R RSO, 1004 )5 1)
W 2 e 42.945+0.782 (Bis R4 |, ZFEME
/> 73,553, Blyi/1>54.68%.
23 AREMRIPEENEENEAR

F1 PEISMEMBRER S KEEE. BfRS HEEFRIPED
Table 1 Breed names, origins, extinction probabilities, marginal diversities, and conservation potencies of 18 Chinese pig breeds

v FEAKYE PR bulTE 2= PRy
Breed Origin Extinction Marginal Conservation po-
probability diversity tency

R (QP) WILA S 0.584 -0331 -0.1934
Dangyang City, Hubei

FlIEFE(YS) PN R T TEES 0.618 -0.384 -0.2370
Yushan County, Jiangxi

HAHEQL) Wb AL 0315 -0.372 -0.1171
Jianli County, Hubei

B (Y X) WAL BHET L 0.602 -0.461 —-0.2774
Yangxin County, Hubei

W (TC) WAL AR 0.315 -0.271 -0.0854
Tongcheng County, Hubei

HE R A% (HN) T FE A4 [ af £ 0.335 -0.387 -0.1297
Gushi County, Henan

£ BH 2255 (NY) 0] B A4 T ) 1| 0.576 -0.223 -0.1282
Xichuan County, Henan

WL (TR ) (EX) WAL A FE 0.262 -0.241 -0.0632
Xianfeng County, Hubei

WYL 5% (GX) FANE R A 0.315 -0.360 -0.1133
Shanggao County, Jiangxi

RS GE ) (G1) VTP 44 fek 9 L 0.662 -0.342 -0.2263
Guanchao County, Jiangxi

P R AR O 28)(G2) PANTIES WIS E 0.662 -0.413 -0.2737
Wan’an County, Jiangxi

SRR (LP) TLVEA AP 0.720 -0.308 -0.2215
Leping City, Jiangxi

R R (R 3B (NC) TLVE A P 0.554 -0.388 -0.2150
Nancheng County, Jiangxi

WYTH (R 2 5)(DX) I E RS H 0.459 -0.533 -0.2446
Dongxiang County, Jiangxi

BUE(IEK L) (XS) TTHEA KL 0.701 -0.414 -0.2903
Xiushui County, Jiangxi

FOEEH(IX) LA 24T 0.482 -0.569 -0.2742
Jiaxing City, Zhejiang

g B AL R (SX) WL A4 BRI T 0.685 -0.403 -0.2759
Shengzhou City, Zhejiang

FigLIEWZ) HEra A T 0.928 -0.188 -0.1741
Haikou City, Hainan

HER A (HI) R e B 0.324 -0.309 -0.1001

Lingao County, Hainan
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Fig. 1 Neibour-joining tree of the 19 Chinese pig breeds and optimum allocation of conservation funds resulting from the three

models. The codes of 19 pig breeds are the same as in Table 1.
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Fig. 2 The development of the gain of expected diversity as a function of the stepwise allocation of the budget follow-
ing the three conservation models
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Fig. 3 Gain of expected diversity in percent by allocating conservation funds in an optimum way (Model A) compared to “watering
can” (each breed obtains an identical share of the total funds) and “panic” (each breed obtains an identical share of the
total funds) conservation strategies
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