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Executive Summary

T H AT B S

This is a report on the meeting held 11-14 November 2009 in Chengdu, China to update the
analysis of the ex situ population of giant pandas and to discuss population goals and propose
management strategies and breeding recommendations to achieve those goals. This is the eighth
annual set of genetic management recommendations developed for giant pandas.

AR 2009 4F 11 H 11-14 HAEF E AT B S « 230 S 78X K RE S 1T i Fh
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B 8 YN KREM A S FR AL E L T S

The current ex situ population of giant pandas consists of 293 animals (135 males, 158 females)
located in 50 institutions worldwide. In 2009 there were 25 births, 1 death and no pandas
captured from or released into the wild. Currently 82% of the population is captive born.

H AR RES R (A R 4E R 7R 293 R b (i 135 X, MEME 158 KD, AhAIIfE
At F) 50 ANAS A R REA TR FR LA HR AR TG o 75 2009 4F H MR 2ok i A4 25 Hahfr, H
1 RAAMERBET:, WA BN PR REN, MR BBl K REA B B 4 H AT PR
82% A& 7= Hi A=

The genetic status of the population is currently healthy, with 50 founders represented and
another 13 that could be genetically represented if they were to successfully breed. There are
only 8 inbred animals in the population. However, the number of breeding options within
institutions will become limited, as many of the breeding aged animals within institutions are
related. Individuals, or sperm, will need to be transferred among institutions in the near future to
avoid pairing highly related individuals.

2R TR AR S AR B RDLIE SRR, e ds 50 Rl A ki, Wik 4k 13 A
AMRBENS SR B, FLgt AL KR AT EBLA A S 2RIk . M 8 R4y
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Ik, FEZ5 RS R REABCS IR, 7225 KRR ORAT HUAA RV BEAT BB SR AR BORS 1 O A AR & 4
L, XFEA REAEBA T S A A AR R AT A I 2R S 08 R AR =i A9 BEAT Be X 20

There are 94 giant pandas in the studbook with unknown or uncertain sires. Because of this, most
of the pandas in the living population have at least some uncertainty in their pedigree. The result
is that 24% of the gene pool of the ex situ population is derived from uncertain ancestry.
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Molecular genetic analyses must continue to be used to confirm the parentage of these cubs
before the next set of genetic management recommendations is made. This report contains
the list of giant pandas that need to have their paternity verified. A tentative plan is in place
to resolve many of these uncertainties within the next year.
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Population growth has exceeded expectations, averaging 10% annual growth for the past five
years, and the global giant panda population has just about reached its target population size of
300 animals. The participants of the 2009 Giant Panda Genetic Management Technical Meeting
discussed the purposes and status of the ex situ population and proposed a revision of the
population goal to the new goal to maintain a target population of 400-600 giant pandas that
retains at least 90% gene diversity of the wild population for 200 years. A population of this
size and genetic composition should be able to provide animals for reintroduction efforts if
needed in the future. Greater emphasis will be placed on genetic management and natural
reproductive and parental care behaviors. Additional discussions and analyses are needed to
evaluate the status and threats of the wild population and how ex situ conservation efforts can
support in situ giant panda conservation, and a workshop to address these issues has been
proposed.
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Status of Captive Population

[ SRR IR

Introduction
fEi A

This is a report on the meeting held 11-14 November 2009 in Chengdu, China to update the
analysis of the ex situ population of giant pandas and to discuss population goals and propose
management strategies and breeding recommendations to achieve those goals, beginning with the
2010 breeding season. This meeting reviewed the progress made since genetic management of
this population began in 2002 and developed a strategy for moving forward based on past
successes and current challenges. The meeting was organized by the Chinese Association of
Zoological Gardens (CAZG), and facilitated by the IUCN Conservation Breeding Specialist
Group (CBSG).

The goals of the workshop were to:

update the studbook with reports from all participating institutions;

update the demographic and genetic analyses of the ex situ population;

review the purpose and overall goals for the ex situ population; and

formulate recommendations for breeding and management to promote these goals.

AT 2009 4F 11 A 11-14 HAEH ERHE T A3 S W Ik « 1220308 78X K REAS I M Fb
FERT B A T CASE R, WHEFIE H Ax, JFOASEILX L H bRy B8 B RS AT B .
REURIEL T 2002 4 4 St (R E AL A BT S I b e, il 1 & Tt el
A1 H FrPk LA b Ak SRR 1 SRS . AR E S P2 CAZG 76, FEEHE R
AR BB IUCN R 5 H & K4 CBSG F:FF.

UL A bR
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o NIEFIIX LY H by i KR FE AR B

Analytical Methods
GAR IWARES

Data were taken from the 12 November 2009 version of the International Giant Panda Studbook
compiled by Xie Zhong, CAZG, and Jonathan Gipps, Bristol Zoo, using the ISIS Single
Population Analysis and Record-Keeping System (SPARKS) v1.56 software program. Data were
current through the day of the workshop, as the studbook was updated during the workshop by
institutional representatives.
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Paternity is uncertain for many animals in the studbook. For many of these cases, females were
first mated naturally and were then subsequently artificially inseminated. In others, lack of
record-keeping in the early studbook years resulted in uncertainty about which males sired which
cubs. A molecular analysis conducted in 2001 identified the paternity of many cubs. Further
molecular analysis by Shen Fujin (Chengdu Panda Research Base) updated paternity of many of
the cubs born between 2002 and 2007. However, many cubs born in 2008 and 2009 continue to
have uncertain paternity.

4 R I 3 VP 2 B IS0 76 R AR AR BRI . K KB40 P A
e SRR R AT ARSI, SRJG N SESHE A TR . T340 2 R 5 400
R IR N, AT S BTV TS B RE R A T AT T 0. 2001 447
B THAE TR T IRS IR A, Mk e % GRS E ) AP 1% T it
FE2 40 v T R 16 2002 4801 2007 4 i HHAE AN HOACKLI A, {ELAZ, 2008 Al 2009 42
Hh A 18 2 400707 Tkt 5 SR

Currently there are 94 pandas listed in the studbook with unknown paternity. However, many of
these died without leaving offspring, or their offspring failed to reproduce. Only 74 pandas with
uncertain sires affect the living gene pool. These are shown in Appendix A. The uncertain
paternity of these 74 individuals results in 24% of the living gene pool being unknown.

FINAHTE R A 94 ARXAAIEHIRREM . (HHA R Cadbr:, kA B MER
JEAREARTTRE AR BER TN R . Ik, AT 74 HACRANR BN AO0T BLAT Pl 22 8] 7 g
PR . BAREIIESE M3 A HTIX 74 JURBER ISR, 2 HOA R R
FHAE 24% 1) TR LD o

Molecular analyses are needed to resolve the paternity of these 74
pandas as soon as possible since genetic management recommendations
will not be accurate with these unknowns in the pedigree.

BAVBIRRAIX 74 RRRBIEHITRTLEE. HERFRAEELR
%, NREERZUEAERES. H)E7 MBS RS A EEE D
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Assumptions about Paternity
KT B E

Often in captivity female pandas are both naturally mated and artificially inseminated to
maximize the probability of conception. However, the molecular analysis performed by David et
al. in 2001 found that in all cases that were analyzed, the pregnancy resulted from the male who
did the natural mating rather than the male contributing sperm for the Al. Therefore, paternity
was assigned to the male performing the natural mating for analytical purposes for this meeting.
Each breeding institution was consulted regarding other sire identity conflicts for input on
paternity assumptions based upon behavior or other factors. In some instances, proven breeders
were given a greater probability of siring the offspring. Listed in Appendix A are those
individuals in the studbook with unresolved paternities affecting genetic management and
corresponding sire assumptions in the analytical database. These assumed paternities were
recorded in the database identified as GP09XX and the EXCHEXCL.dbf for export to PM2000.

N R PR b 4 BB HE R I AL 2>, 8 21k B SR At v I K BB S S e K RE A R AT
HARAZHD, ARG X sz N T4A5 . Bbil, David 25 ATE 2001 H=i8 it 7 T i 4L 2440 bt
FARX KREMHAT I E TR e s R BN, el LR Ed, FEUEM KRENZ22113N
AR EC I REYE, AN AT N TR MR HRS I mErE . PR, AR BOR IR fl 1
E RSB VR TR 52 NAE, T EUE . o BINIRATES &AMV, BT A
BRERFZEEE, A RE KB REATIHEFIRIIE. 213 REPHE, XEEHH
H R EACER AR B RS T . WS A DA T R R E SR TR RIITA
A T AE R I AT B e AR () A 5 R SR AR o IR BB 15 I S AR U A E o 44 R
GP09XX # EXCHEXCL.dbf ) &+,  LARFHi H 2] PM2000.

Although sire assumptions are made based on the best available information, they are not
verified and thus represent a source of error in calculating gene diversity and genetic
relationships among giant pandas. When the results of the 2007 paternity testing for 16 pandas
was compared with the sire assumptions used in the 2006 population analysis, there were only 4
instances in which the correct sire was analyzed as being the sole contributor of the paternal
parental line. There were 10 instances in which the true sire was used as 50% of the sire in the
analysis, and 2 instances in which the true sire was not represented at all in the analysis, meaning
that the sire assumptions correctly represented about 56% of the sire genetic lines for these 16
pandas. Sire assumptions were more accurate for 17 pandas resolved by 2009 paternity testing
(90% of the sire genetic lines), but there were still errors in the assumptions and therefore in the
genetic analysis. Although paternity testing has resulted in true sire determination for many
pandas, new births to unconfirmed sires occur each year, with the result that about 24% of the
living population gene pool continues to be unknown each year. It will be important to resolve
these and any future uncertain paternities to accurately evaluate the genetic value of
individuals, the relationship between mates, and the status of the population as a whole.

BIRM SRR T BN T RERIE S, (HIFBCETIABER R . PRI RSL 2R
PERIK R 2 18] A 18 A% o0 Zpt 2 R I 2248 . K 2006 S A 20 i (4R BE 55 2007 4F 16 A
RREMZR T %€ A R LR HA 4 B AR e — B SR otk #EAT T s A
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10 B4 FACHNE 50% BTk # s B4 241, FHARAHERA N T (i) .

KRR, HER SR B AEIX 16 ] P ARERTEDUN 56% - 2009 4 [1155K T 4 #5E 1
17 R ISR (A B SN HERf (SQSRIBE R 1K 90%) o (BB IR A #5R, A L s 1%
IHTAFERT R . BARSR THE MR T VF 2 KRR I SO, (BRI VF 2 e I8
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RS AARRB IR KRB EMEF KR TR, TR A8 R KR

MEBRAEME . BB RAZ AR R UL BERSHER IR EER.

Assumptions about Breeding Population

FIHRE B A

PM2000 v1.213 software (Pollak, Lacy and Ballou) was used to conduct both demographic and
genetic analyses. Demographic characteristics of the population were analyzed for the period
from 1 January 1990 to 12 November 2009. Genetic analysis was performed on the global living
captive population. It is important to document the methods used in conducting the genetic
analyses so that they can be repeated in future years. This year 39 pandas were excluded from the
genetic analysis due to old age or chronic poor health and are listed in Table 1. These pandas
were excluded because they are not considered to be able to breed in the future and therefore can
no longer contribute to the genetic diversity of the captive population. This left 254 pandas in the
genetic population analysis, including three males that are considered too old to breed naturally
but can sire offspring through artificial insemination (SB 342, 357, and 658). Eleven of the
excluded pandas are wild-caught animals that did not produce any offspring. The loss of
genetically valuable (underrepresented) pandas from the potential breeding pool decreases the
gene diversity of the population.

A8 F PM2000 1.213 fiR(EH Pollak, Lacy F1 Ballou & BI%AR) % BBl 35k e A EAT Fh e
B AL T, X 1990 45 1 H 1 H % 2009 4F 11 A 12 H AR Bl 7= K Re A M B IR AT 1 b
TR RHIE T, AR A BRINAT Bl 7R K REA A b AT 1 8 E i W T X B 37 K R
WA TBAL A M I Ve SRR SR dE W B, DMES 5] DUZIHE S 1 ik E R 47 2%
AR AT TAE . A4 A X 39 N A2 MU 181975 (1) K BEAS MR AT 8L b (L3R

1 o IXEERREMHHER IR EE T EMAAREEIE T, KA S X B IR M EEA B 7T
Bko T 254 RAMARAT T REEEE 4T, B3 3 Rl e Lk BAKCE, HAIAT R
TP ZETERES (3% R 5 342, 357, F1658) . HEBRTEAMY) 11 H AEA 2 BT A 4r 3k
1, BAEEAEERE. BEEEENE REREAL) FIRKBER TS LI HERR,
W PP R R I A% 2 AR
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Table 1. The 39 giant pandas excluded from the 2009 genetic analyses.

FK—: 2009 FARAIEBAL BT 39 K OKHES

IDIE RS | Age £k | Sex 5 | Location i Reason JR
203 33 F FUZHOU #&E /M Too old A
208 31 M 7t BERLINZOO #3#k Too old K&
214 32 F PANYU % B Too old A
230 31 F ABERDE HK 7tk Too old K&
231 29 M 7 SHANGHAI i Too old A
247 27 F DALIAN ki Too old K&
264 29 F FUZHOU #& Too old A
278 25 F I CHANGSHA &7 Too old K&
291 24 F MEXICOCTY £t &f Too old A
297 24 F HANGZHOU #i M| Too old K&
308 24 M 7 YAAN BC 2 ZHg A0 Too old K&
314 23 F HEFEI W & JE BT A= 5 4) [l Too old K&
320 23 F BENING Jt 32 Too old A%
312 26 F SUZHOU 751 Too old K&
329 23 M 7 YAAN BC 7 2 5 0 Too old K&
332 22 F it MEXICOCTY £t f Too old k&
358 25 F PANYU % & Too old A
365 26 F it SHANGHAIW i35 4 5 ¥ el Too old K&
373 18 F i GUIZHOU W 5 57 4= 54y |7l Poor health {4 %%
374 20 F ZHENGZHOU ¥ M| Too old X#
388 17 F i BAODING {4 & Poor health {4 %%
397 26 F YAAN BC 7 % Z g 0> Too old A
404 16 F i GUILIN Poor health &%
414 19 F JINAN Too old A
444 21 F LOUGUANTA B & Too old K&
446 22 F XIAMEN J5 7] Too old K&
469 11 M 1 BENING Jb X Poor health 14 %%
497 13 =3 LOUGUANTA #0l & Poor health {43
498 25 F FUZHOU #& Too old K&
500 24 F i TAIYUAN Too old K%
515 9 M 1 CHENGDU J# Poor health 14 %%
553 7 M 7 LANZHOU =i Poor health 14 %#
579 8 M 1 YAAN BC 22 Z 5 A Poor health 14 %%
594 22 M 7 YAAN BC 2 5 0 Too old K&
597 22 F NANCHANG F & Too old K&
621 20 M 7 YAAN BC 2 5 0 Too old K&
652 3 F BEWNING Jbig Poor health {4 %%
659 18 M 7 TAIYUAN X J5 Too old K#%
695 22 M 7 FUZHOU #& Too old K&
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Demographic Summary

PR ) A 2L

The current ex situ population of giant pandas consists of 293 animals (135 males, 158 females)
located in 50 institutions worldwide. In 2009 there were 25 births, 1 death, and no pandas
captured from or released into the wild.

H RT3 K Re A Pt i RO 4R fr E 293 A RO CiEk 135 W, EPE 158 D, AlfiT4E
S5 50 A E B R RS A TR IR T AR T R . 2009 FEHIAE 25 Ry, A 1 258,
B NEFAMER,  BCA KRR 25T 4b.

From 1990 until 2004 the population grew about 4% annually (Figure 1). However, reproduction
over the last five years has been outstanding, resulting in an annual population increase of 9-15%
for 2005 to 2009. The age structure of the living population is healthy and indicative of a
population that would be expected to continue to grow (Figure 2). A greater proportion of adult
pandas have reproduced, especially females (from 41% in 2002 to 64% in 2009), which
contributes positively to growth as well as effective population size (Ne) (Ne/N increased from
0.22 in 2002 to 0.26 by 2009).

M 1990 F| 2004 =, [E 4 BB FRFI LG Z N 4% (L 1) o HEAT X 5 FEREK
FAMIEH, M 2005 F1 2009, 4EIHIK K 9—15%. FA FREEAE R SR RE, TR
KRG K (WK 2) o« BERWHIMRERNSS 7%, JTHEMEMN (M 2002 4
1) 41%%] 2009 1) 64%) , MK AHE RBFPEE RN (Ne) AR TTER (Ne/N, %
BRI, BVA RPN S SEBR /N2 E, A 2002 £E (1) 0.22 38K 31 2009 £E (1)
0.26) .

The increased reproduction over the last 19 years has also resulted in a shift in the proportion of
animals in the population that are captive-born. Before 1996, the majority of the population was
wild-caught. However, since 1997 the majority has been captive-born, with that percent currently
at 82%.

25 19 FREIFFM AR IR R TN T A RER R LU . 1996 4F DAY, KD
oy el SRS B AR . HR AN 1997 SR 2 5, RHy Bl IR R REA 9 N 26 T th
A, EMRE R 82%.

Females are generally reproductive from 5-20 years of age, while male fertility can continue into
the 20s. Mean generation time for the population is 10.5 years. Litters consist of 1-2 cubs with
almost equal frequency (two litters of triplets have been observed), producing a mean litter size
of 1.5 cubs. Average cub survival to 30 days from 1990 to present has been about 80%. Cub
survival has improved in recent years due in part to improved rearing techniques for twins and
rejected cubs and has averaged 85% since 1998 (Figure 3). About 50% of males survive to age
13-14, 25% survive to age 20, and only about 10% survive to age 28; female survivorship is
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slightly better, with about 50% reaching age 16, 25% surviving to age 26, and 10% surviving to
age 32. These values include wild-caught pandas whose ages are estimated.

SHE M DR RE A 1) BT R W I AE 5-20 B[R], T AT K RE OB A e J1 ] AR 4] 20 B 2

JGo FEFRRAEM IR A 105 4. ®IG 180 2 R4ifF fINER JLFAESE Gl 3
WIIREERG T 3 RATF R o BFRKBEM PG E02 1.5 K. M 1990 £ B BLAE LI TAF
2 30 RIEGEHF KL 80%. AT IIAFmFRITEGE TR RMEK, R UG A
RURELIG A 4 e 1 K RE AP FE A BN TRIFRERAS 2 T Hem, H 1998 4 LR H N T4 7%
FEFRCIE 85% (LK 3) o HEVERREMTE D] 13-14 % I pliE 26 K418 50%, 25% [ HEME
WEE 20 %, HA 10%FHEMESR 28 % o T MEE /S R B R IT L, 50% 1 HE P i 3

16 %, 25%MIMEYEIEE] 26 &, 10%M/MATE R 32 % o X LeAE A4S 1 XS BF AN SRA

A R A 8 BT AP A B
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Figure 1. Growth of the captive giant panda population.
B 1 B SRR BRI I 1 T
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Figure 2. Age and sex structure of the 2009 population.
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Figure 3. Cub survival (% surviving to 30 days of age) over time.
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Genetic Summary
AL

The ex situ giant panda population has descended from 50 wild-caught founders (founders are
defined as animals caught in the wild that have successfully produced offspring or descendants in
the current population). There are an additional 13 wild-caught pandas that have yet to produce
living offspring but have not been excluded due to age or poor health (these are potential
founders). The population theoretically contains 97.1% of the genetic diversity of the wild
population. This level of genetic diversity has a founder genome equivalent (fge) of 17.4, which
means that the population has the same level of genetic diversity as a population newly
established with 17 unrelated founders. The genetic contribution of founders is highly skewed,
with 29% of the gene pool derived from only 4 founders (Figure 4). The level of genetic
diversity in the population could be increased to 99% if the population was ideally managed and
the genes from the additional 13 founders fully incorporated into the population. The population
would then have a founder genome equivalent of 51.9 (Table 2). Managing the population to
minimize average kinship has been shown to be the optimal method for retaining genetic
diversity in the population. Managing by mean kinship will automatically identify descendents
from the under-represented founders as priority breeders.

KRR IR 2 2R H 50 A B AMATSR AR RN AR GBS T8 B ST SR IT i o e
B AR B I AR o 084 13 B MR A RR M i R B GE H GE R AG, E
DO B AT S AR R B B HEBRAE AT XA TSRS D) o B B, iR
(R385 B A B AL 2 ARV 97.1% . 12K I I8 A% 2 R ME A AR R I R T 3 e £
RET KL (fge) N 17.4. WERUL, ZFMEIIEL Z RS At 17 RE R EZR
A ARG BB AN 2, R RS L Dok R R, R R R 29%UXATAE B 4

Foagied (WK 4) o Rz A i E BAL T BRI 22 HH Al 13 JUB e i i 2

DN BEA S RN R B3, U2 PR A% 2 BEVEACT TR T 22 99% . AR A R R A

EE R ORSEN L (fge) AT NGL9 (R o BT E BEATS R T2 M4k AR
s/ MO EHEIESE & TR P BUL Z AR R 5. AP 2ok Rt AT 2 B H
SR L J5 ARACERE /D, AR MRS 2 58 AR DL AR 10 e ARHERE DL SE I B

Ho

Table 2. Genetic summary of the 2009 ex situ population.
2009 L M RE IS A% SEHE DL

# Founders R34 50
# Potential additional founders &7 5738 BB 13
Proportion genetic diversity retained

TRFFHIEAL ZAEVER 0.9712
Potential proportion of genetic diversity retained

T E DR R A% Z AR RO 7 0.9904
Founder genome equivalents (fge) #REH Ye o iRl 17.35
Potential fge & 7E ) EHEE YL U iR(H 51.85
Average inbreeding ~F-3JiT 2= AL % 0.002
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Figure 4. Genetic contribution of the 50 founders to the ex situ population gene pool. Each bar
shows the contribution of a single founder. About 29% of the gene pool derives from only four
founders (the left-most founders: 308, 287, 358 and 418).

P 4. 44 SR A O I IR R TR 2 (0 A% Dk B s FR U AR I DR . 29% 11
R EAAATA B 4 R@EREE (RADR @R 308, 287,358 11418 5) .

Current inbreeding levels in the population are low, with only 8 inbred animals (under the
parentage assumed for this analysis). While the current population is genetically healthy, pandas
within institutions are closely related and it is becoming increasingly more difficult to identify
non-related pairings within institutions. Inbreeding will increase as captive breeding increases
and the influx of new founders from the wild remains proportionally low. This will be especially
true for pairings within institutions, making the transfer of individuals among institutions for
breeding more important in the future as a way to minimize inbreeding and the loss of gene
diversity. In the near future, giant pandas, or their sperm, will need to be transferred among
institutions to increase the number of genetically favorable breeding options in the primary
breeding centers.

DA FRERIL R B ERMC, WA 8 1 (FEI TR ISR TR RFME T .« BA IR
R TR (0 1A AN B S AR A UL, 2R SRR A T RETERF BN . PR AR RAEN LA [R)
BEAT R AZ MU AR AR L, DIRRRUT SR B LA, I B e BRI R . AEARRI
JUSEHL, LB IR 5] LN 5 RE A AR RS 4, AN A 384 2 REPE I SN L =

Trade Offs Between Population Growth and Genetic Management
AR K 5 1A i 2 A 1 B

The current population goals for the ex situ giant panda population include both demographic
and genetic goals: to expand the population to the desired population size (demographic goal)

2010 Genetic Management — Page 12



and to maintain at least 90% gene diversity in the population for 100 years (genetic goal). These
two primary objectives (population growth and genetic management) do not always support each
other and can be contradictory. Extreme focus on population growth (ignoring genetic
management) might entail using only one or a very few highly successful males to accomplish
all of the breedings during a given year. This might result in a higher number of cubs produced,
hence a larger population size, but would also result in all or most of the offspring being related
to each other. As a consequence, as is often the case, future inbreeding would result in an
unhealthy population with high mortality rates and low reproductive rates. This strategy would
achieve a large, but genetically unhealthy, population.

H AIE R BRI H bn B 5 B AL P A5 T R PP KBRS (e H
bR0 , BLKAE 100 SE P ZEHF 90% HIE ML 2 FEME GRAE HAR) o £ 2002 - A58 — i KRB
BRE W E, BSL IR R R B H br: R OR REEAOE N £ 300 K (25
FLLAD IORERCR H AR <L 100 4E N 4ERFRIEE 90 %6 A% AR 1 384% B AR, XA
His MK SE8AEEE JFAERL 80, HEMDT)E. Wim oA 240
AL PHORE I B BUN 8] A AN B LA SR SRR A e Zh, A e R AR i SR IR 4T
ff, EARMER LYK, (HAM ] REE TA BE K g A M2k &R . 8H LN
RS, ARV R B BRI ANRRE, JETRIR R, BHHAR N, XAMEEROR IE Rk
BEDA A BRI RS -

On the other hand, an extreme focus on genetic management (ignoring demographics) might
entail trying to breed only the most underrepresented males and females. Certainly the number of
females reproducing and number of cubs produced would decline. Reproductive rates might be
too low to sustain the population. This strategy would result in a genetically healthy, but small or
declining population.

Rz, R RS AR, RibRBESEAERENMES 5%HE, Bats
RIMESR R AR I A O R D, BB R AR iR e R R o IXRPS20R ™ A 5 f
R AEECE A WD (KRR .

Population management then becomes a balance between demographic management and genetic
management: achieving sufficient (but not maximum) reproduction among a genetically good
(but maybe not ideal) set of individuals. This often means compromising both population growth
and genetic management. There will be some loss of reproduction when inexperienced males and
female are paired and some genetic compromises when breeding are set up among some
genetically over-represented pairs to ensure enough reproduction occurs. This is a challenge that
all managed populations face, not only giant pandas.

FREE B2 EAE RO BN AL i W) 4 214, RIAEIBAR MR (VIR ARARD A
AT T EAL I ZIE, PR B A B P JE . IR 2 T 50 A E A 4
FCXFi, ARG RO IH B RR s B Oy R IR AR, 1 SRR YE A
PRECRT, &R BRI . AR KRB, % 8 IR Mo T I e Pk A
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Overview of Past Breeding Strateqy and Results

LA (14 2 B S A0 245 SR IR

To balance genetic management and population growth for giant pandas, the decision was made
in past years to attempt to breed almost all potentially reproductive females (to maximize
growth) while using genetically valuable, unrelated males as potential sires (genetic
management) as much as possible. Specific breeding recommendations are made each year as
part of this genetic management strategy that suggest which male or males should be used for
mating (either by natural mating or Al) with each breeding female. Breeding pairs with MSI
score < 4 are highly preferred to prevent significant genetic loss or inbreeding (see Appendix C
for further explanation). Such breeding recommendations were made at the Giant Panda
Technical Meeting for the 2003, 2004, 2005 and 2007 breeding seasons. Detailed individual and
pair information also is provided each year, which can be used as a basis for selecting breeding
pairs in the absence of specific breeding recommendations made during the technical meeting or
to identify alternative mates if necessary. The results of the past seven breeding seasons, in terms
of litter production and the genetic value of the breeding pairs, are summarized in Table 3. In
instances of uncertain paternity, all potential sires were considered as contributing
proportionately to those litters.

N T RGN AL A B USSP, FRAVIFE I LR S B TR B IR AR B RE I 2
S EEREK QK s RMD |, FIRME A B SRS 08 R A AL I A B R AT
e S 5% (BLERD) . /ERBEEHEET— 0, Tinf BRTHIE 2 N T
W, TRATVER AR AR TR AN B J LA HEPE R 1% 5 A & WS MEVE S e T @& MSHE/N T
LT 4 PR A, DA I PR R A B S A L (LB % C). 7E 2003, 2004, 2005,
2007 EHAF T RA BYAE R REMEAR W EAH T BRI . BFFEFRA 1T S g4
FECRT ARSI E 2B e B e B R B LR, AR IR B B RN 1
Seht, O RERH E B ARMECT . T U BN R, AT SR B
SR E, BIFITER =, EACEAERIEN T, Fra e SR A 1E L 15%
[T R o

Figure 5 shows the proportion of litters each year that were produced by breeding pairs with MSI
scores of 1-3 (genetically beneficial matings), MSI = 4 (slight loss of genetic variation but
acceptable for population growth), and non-recommended pairs (MSI > 4). The proportion of
good genetic pairings (MSI = 1-3) has increased since 2005. However, over one-third of all
litters still are produced by pairs with MSI scores higher than recommended (5, 6 or --). These
litters contribute to demographic growth but at the expense of long-term genetic health and
management. As the giant panda population approaches its target population size, there will be
less need for population growth — fewer litters will be needed, and more emphasis can be placed
on breeding pairs with low MSI scores to promote retention of gene diversity in the population.

K 5 Frs ARAE BRI, MSI CIRCE B ERED AT 1-83 200 CEHZH @5
Bl) » MSIHEN 4 COEREREBRERL, (EXFFEK TS , P& MSIKT 4 CRE
FERCAH) HIEC B A IS AR BRI HL ). M 2005 4E#E, MSIHE AL T 1-3 22 [a] (47 i 8 4%
BCXT L BT . (E2, 53R U3 G2 H MSIHFRE THEREE (5, 6 B =D
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RIECR = AR 0 o I JE AR B SE KA Proaik,  (H AR AR ST 10 A% (i RN 2R A QY
MR, BB K REAR R AICE IR B B A, GRS KRR, RO TR E A
Hrempsb, N2 s XHIG MSIFE B FCH 2000 1, DLOR B Rle XD a8 4% 22 R

Efforts to breed unrepresented wild-caught individuals have increased the number of founders
from 40 to 50, which has introduced new genetic lines into the pedigree. Figure 6 shows the
relative genetic contribution of each founder to the living population in 2002 and in 2009. Gene
diversity increases as more founders are added and as the contributions among founders become
more equal. Successful reproduction by the 13 potential founders (wild caught pandas that have
not yet reproduced) would be especially useful in increasing gene diversity.

P ET AR TR R A IR ME DA AT STE (15 A A N 40 3 3
50, SNRERMEIN T HEINMS. K 6 EonF) & 2002 F1 2009 SEAEAS E R X FPEE A LA BT
Mko BEEEBEEIEIM, MERE 2Bk Y%, BEZ S UIEMm. 134
TELE RS (EPAMASRIE AR BRI B 08 4% 2 FEPEA R I 4 Ak

Table 3. Results of 2003-2009 giant panda breeding seasons.
R =.. 2003-2009 K A& FTH AR

2003 2004 2005 2006 2007 2008 2009

Demographic Management

HEEH
Breeding recommendations made 40 42 57 0 30* 56 0
YIERE AN
Litters produced = {45 & 14 10 17 20 19 23 20

Genetic Management B {&4& 5
% litters from pairs with:

ot P A R AR B L
MSI = 1 — 3 (genetic benefit) 38% 25% 21% 30% 34% 35% 43%
MSI=1-3, LA
MSI = 4 (slight genetic loss) 15% 40% 35%  46% 16% 32% 21%
MSI=4, /bEHER IR
MSI > 4 (substantial genetic loss) 47%  35% 44%  24% 50% 33% 36%

MSI> 4 (K&K 471 2%)

* excluding SFA (breeding recommendations for SFA not made at the technical meeting)
* ANUFEEF MR (FE2WCE, B EMLR AR A EFE DO
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Figure 5. Proportion of litters produced by breeding pairs with various MSI scores each year
from 2003 to 2009.
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Figure 6. Relative contribution of each founder to the living giant panda population in 2002 and
in 2009.

K] 6. 2002 F11 2009 A g2 H 35 0 I A Fh A R AR Dk
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2009 Giant Panda Population Management Discussion and Recommendations

2009 K REMFREEE BT FI AR Y

Participants at the 2009 Giant Panda Technical Meeting reviewed the status of the captive giant
panda population and progress made with the management of this population since establishment
of the Giant Panda Breeding Technical Committee at the Genetic Management for Giant Pandas
Ex Situ workshop in January 2002. The technical meeting participants reaffirmed the giant panda
ex situ conservation goal as:

The maintenance of a sustainable ex situ giant panda population that is genetically and
demographically viable and can provide animals for release to support the in situ
population.

20 2009 HIAR B FARE AL 7R IBLIR, BLKH 2002 4 1 £ KREMIE s
EBE W EBOL R BHRAR R GNEt . 52RRER 7 REBIEE R
H b5 se:

FRFEBEMBE EAFE I TRSE R, AN IEEREME,
Rt R R S o

Quantitative Population Goals

EALFPEE H by

In 2002 the Technical Committee reviewed the demographic and genetic requirements for a
healthy, sustainable ex situ population that could potentially serve as a source population for
reintroduction, and adopted the common captive breeding goal to maintain an ex situ population
that is capable of maintaining 90% of the wild population’s genetic diversity for 100 years.
Computer calculations based on the species’ biology, pedigree and an estimated degree of
genetic management suggest that a population of 300 giant pandas is needed to achieve this
genetic goal.

£ 2002 FHORFE 2 B, BT OB SNBORERFIE R . RT3 SR 3Rl e Pl 7 O AR R g A
TR, e T EFEA R H AR, BIFE 100 4N, (REIEHFIEEIAG 900 1) B A1 g fE
ZREE. ETORAED . R, BUHCPREEEERGEE, B 5EA @G,
B RZE AL H AR 2 300 A KREA .

In 2002 there were 152 giant pandas in the global ex situ population. Projected annual population
growth was 3%, suggesting that the target population size of 300 pandas would be reached
within 25 years. Concerted collaborative efforts in population growth and improved husbandry
and management, however, have led to significantly higher growth rates, approaching 10%
annual growth (Figure 7). Achievement of the target population size means that the giant panda
ex situ population is leaving the rapid growth phase of captive management and entering the
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maintenance phase, in which greater emphasis is placed on genetic management rather than
population growth (Figure 8).

2002 SF e R AR B Y 152 o i8R EERRERE 30 3%, 3X4F 300 R H Fnks
£ 25 SENIE R, HAEAM T RFAIEMAEE, DS EMEHE S, AR
TN, AR T 10% LB 7)o RN BRI Rt Ui, KRR IE R
O | YU K RS BB BN T ORFFHT B . N 2 o RB B, A2 Al
HEK (WE8) .

By 2007, the global population had reached 243 pandas in just five years. In response to this
rapid growth, the participants at the 2007 Technical Meeting reviewed the current and projected
status of the population and considered possible revision of the population goals. Population
modeling using PM2000 explored options for revising the target population size, changing the
genetic goal, extending the program length, and altering the intensity of genetic management of
the population. These analyses did not include the risk of stochastic events such as infectious
disease outbreaks or other catastrophes, which might lead to population decline and more rapid
loss of gene diversity.

#2007 1k, 5N EERKRRIN B R AR A R 1 243 Ko AT IR RG0S
O, 2007 FEIEAR R T 2 I AR R BUH RN O, 5 RE B ORI e B H Ax . €
Fi PM2000 FBEBHR TS 1 & AT RE, B S H A, e H xR, SEAITH R,
BB AR E B SR . XS A B R BRI RO, Ry R s e R E, X
HA] BE T EUME S D M4 2RI R PR K

These analyses suggested that retaining substantially higher levels of gene diversity (> 90%) for
100 years, or retaining 90% gene diversity for 200 years, under the current level of genetic
management would require a significantly larger target population size (500+ pandas). Increased
effort in genetic management was shown to be effective in slowing the loss of gene diversity
(Figure 9). These results demonstrated that genetic management is the most sensitive and
effective method of maintaining a viable ex situ capable of supporting a wild panda population.

XL TR, R YGHTEAEE B, 8 100 4F N AR m B s AL 2 e (KT
90%) , BY 200 4F P LREE 90% it 2 AEM:, ARE B KR B AR RN (2T 500

W) o BHEEHEP IS O S B 2R R (9 B o IXUBZEIRERY, it
fEE PR AERFA TG I MR, DASCRR BT A0 K BEM PR 1) B BB AN A R T B
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Figure 7. Projected (dashed line) and actual (solid line) growth of the ex situ giant panda
population from 2002 to 20009.
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Figure 8. Stages of development of a managed captive population.
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Figure 9. The relationship of gene diversity retained and the level of genetic management for
a population of 300 giant pandas. The index of genetic management effectiveness is the ratio
of the population’s effective size to its actual size (Ne/N), and has increased from 22% in
2002 to 26% in 2009. Increasing the effectiveness of genetic management can substantially
increase the retention of genetic diversity.

K9, fREAELZHNES 300 A KRR E BUK-F IR R BHEE AR
P OIS PR KN Z B L (Ne/ND , ELAA 2002 4 1) 22%38 /i1 1] 2009 4E )

26%. AR PG RN, 0B A 2 R OR B AR RE 2 R EE n

2009 Population Goals and Breeding Strategy
2009 FhE H br AN 5 T g

Given that the giant panda ex situ population has essentially reached its target population size
(n=293), a plenary discussion was held among the 2009 Technical Meeting participants to revisit
the population goals and population management strategy to be implemented during this new
phase of ex situ population development. The following topics were discussed and
recommendations made during this meeting.

PR3t R Re A R AR R ASE B H AR AR (n=293) , 7 2009 SFERAR W P T4
5 AR, BT AL ST B IE SRR A FEBT BN BRI H b A B SRNS . = Biig
TN BOE, FRRH T
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1. Purposes of the Ex Situ Population:

The ex situ giant panda population must be self-sustaining (not requiring periodic addition of
new wild-caught founders) so that its maintenance does not cause any pressure on the wild panda
population. Many purposes or functions were identified for the ex situ population, including:

- Source of pandas for reintroduction needs

- Insurance population against decline or loss of the wild population

- Research opportunities

- Resource for developing techniques in captivity and overseas that can support wild panda
conservation in China

- Economic and political benefits (source of funds) to support wild population conservation
and local economic development

- Ambassadors for conservation

- Resource for public education as well as more active learning types of public awareness
promoting the understanding of pandas and their conservation needs

- Opportunity for people to view pandas without disturbing the wild population / habitat

1. RN E -
IR B PRI 2T H R PTHF RN (AN 2 WA EF Al TR M4 DI E R 4E AN
BEX BT K RE AR R I8 AT AT IS 7)o Me ) B BRI FH LG 0 T J L5
- NEPANBUR SR AL BT
- FERFAMIAE DR D BT R I ORISR
- RHt
- AT I REFREARMEEINEAE, SRR E AN CR Y
- GTFNBOA B3R, WESCRH T MR AN Hih 2 5K
S /APN ]
- ARFE NI, PRAEE AR A A AER, IR R AT ORI 7 SR K B
- AT R RER,  HASFT PO B AR AN 2 3

2. Quantitative Population Goals:

The genetic goal is to maintain a genetically healthy (self-sustaining) ex situ population, with a
similar genetic composition as the wild population, so that it can serve effectively as a genetic
reservoir and source population for reintroduction or release. The Technical Meeting participants
recommended revising the current goal of maintaining 90% gene diversity for 100 years to a new
goal to maintain 90% gene diversity for 200 years. Major threats to the wild panda include
habitat destruction and the potential negative impacts of climate change — the degree of these
threats and their associated timelines are unknown. Also unknown is the extent to which habitat
restoration can and will occur. Because of these uncertainties, it was believed that a longer
timeline (200 years) be adopted for the ex situ population. This new genetic goal requires the
management of a population of about 500 (400-600) giant pandas given the gene diversity of
the current population and the current level of genetic management. A population of about 500
pandas would also be sufficient to meet the other population goals listed above, including the
ability to provide a sufficient number of pandas for reintroduction.
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b, 3T EARA 200 FEAR B 0% BB SRR . XTEF A RER I B, MR R R RIS
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It was recognized that the possibility of two subspecies of giant panda could have significant
implications for the ex situ program and its achievable goals. This issue needs further discussion.

RUGEIRE, KRR AEAE PR (1 AT RE PR X I3 F A H AR id B RS . 7 B —

ﬁiﬂ“i//t\;o

3. Breeding Strategy:

Since 2002 there has been a focus on population growth, with a general strategy of attempting to
breed all healthy adult females to maximize growth. For institutions with multiple available
males or sperm samples, it was recommended to choose males as mates that result in MSI scores
of 1 to 4. Although breeding pairs with MSI = 4 are slightly detrimental to the genetic status of
the population, this compromise between growth and genetic management was viewed as
reasonable during the rapid growth phase of the ex situ population. Pairings with MSI > 4 were
discouraged unless no other alternative was possible, because these pairings are genetically
harmful to the population. This strategy promoted rapid population growth while applying some
level of genetic management through the selection of males.

3. FIHHME

H 2002 44 TAER H fUE P ERMRFIG I b, SRR LB (R MEVE il i 2
FhE, LOERIRRNIERK . X TH 2 HEMEBUS L, LR MSIHE 1-4 (2EAT
Foxt o RYE MSHH 4 XFgifE 2 R RN . PRSI B, XRS5 L &
I Z AR AR . ANER MSIRT 4 IECY, BRIERA el B
PO AL ZAEE R A FAY. RIS S EC AR R PRI, IR RN R AR
BT T e R IR B

While there is a need to continue to grow the population toward the new larger target population
size, rapid growth is no longer critical or perhaps even practical. Strong population growth is not
needed immediately for either demographic or genetic reasons, and in fact, the breeding of many
young animals can reduce generation time and increase the loss of gene diversity. Growth is also
not necessary to produce extra pandas for immediate release. To some extent, growth rate may
be a practical issue in terms of facility capacity rather than a biological issue at this time.
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It was agreed that greater emphasis now should be placed on genetic management and fostering
natural behaviors. This will promote a better chance of success if pandas are used for
reintroduction efforts in the future. The following specific recommendations were made:

HFFR, DU B AN5R I N AZ R 0% & B IR B R T o IR IR AR R 4
TR B IILEE . FARER AT

Priority should be given to breeding pairs with MSI = 1 to 3, especially for those
institutions with more than two pandas and with pairing choices. This will improve gene
diversity, reduce inbreeding, and possibly slow the growth of the population.

. There is no need to attempt to breed all adult females; instead, breeding efforts should

concentrate on genetically valuable females. The relative genetic value of individual giant
pandas can be determined from the mean kinship list (Appendix B), which lists males
(left column) and females (right column) from the most genetically valuable at the top to
the least valuable at the bottom of the list. Concentrating breeding on the most genetically
valuable animals (under-represented genetic lines) will improve gene diversity and slow
growth.

Efforts should be made to breed any wild-caught pandas that have not produced surviving
offspring.

. Place greater emphasis on natural mating and rely less on artificial insemination (Al),

which will promote natural reproductive behaviors necessary for successful
reintroduction and possible slow growth.

Place greater emphasis on leaving panda cubs with their mothers for nurturing and
behavioral experience, which will increase the chance of success for reintroduction by
promoting necessary parental care behaviors.

RE4{RSEik MSI 1 15 3 IACREIER S, LR ABSEAT L7 K R A AT
SAUAIFRIOHL . A BRI S R, DI, P A AR
BEH K

i B AL A MENE AR S 5, N E TS O E R EE . MR RIE AL B E REM

bt B, “PEERGRAMEHFFRTHE . SNSRI EEMERIMC AL Gr&E
) BTN (&) S AENE AR MMEE CHESD o M T8 AE 2 R ME
) CRARGRIEREER R) BEATHM, Koot sfe 2 e, Mgikx.
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4. Challenges:
The participants recognized several challenges to meeting the above goals:

- Taxonomic uncertainty regarding one vs two subspecies, and the implications for ex situ
management

- Paternity uncertainty (unknown sires in the pedigree)

- Incomplete compliance with the recommendations

- Natural disasters and their impact on both the ex situ and in situ populations (e.g.,

earthquake, infectious disease, climate change, cyclic bamboo blooming)

Status and threats to the wild population are unknown, and therefore the need for

reintroduction is unknown; this information needs to be assessed.

Public perception that funds are not used valuably; we need to demonstrate this.

SN

- Bk
Z2H R IRFBE R L HARAEAE LT B

- PR EAEE, BIRRER S — NIRRT IEARY, X P A SR .
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5. ExSitu Support for In Situ Conservation:
The participants identified the following ways in which the ex situ population or ex situ
community can and should support the conservation of giant pandas in the wild:
- The ex situ population should be capable of providing giant pandas for release if this is
deemed necessary.
- There is the potential for the exchange of genetic material (via sperm) in both directions
between the in situ and ex situ populations.
- The ex situ community is a funding source for research and in situ conservation activities.
- There is the potential for technology transfer between the ex situ and in situ communities.
Examples include:
o Disease risk assessment and prevention in the wild
o Technology for evaluation the health status of the wild population
o Techniques for censusing, density estimates, and carrying capacity
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o Technology for evaluating the population structure of the wild population
o Techniques for habitat assessment

5. XL H st s H (R S
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2009 Recommended Actions
2009 & AT S

The following recommendations were proposed to help address the challenges identified above
and to work toward the program goals and promote conservation of giant pandas:

PN UGR AT EFIBkAR,  JSEBL HARFIHES) RIS H 1

Recommendation 1: Revise the ex situ population goal to the maintenance of at least 90% gene
diversity for 200 years. This goal can be achieved given the current population status by
maintaining a global population of 400-600 giant pandas and increasing genetic management
efforts.

WL BEEUTRIE A EECR T H bR Jy: £ 200 SE A PR B 90%is % ZAEE. EHLA M
HEIRDL T, 4ERFAER 400-600 FRREAEFIRE, JFHgomiBtfLE B, % HAn peis el

Recommendation 2: Place greater emphasis on genetic management (quality) of the population,
rather than on rapid population growth (quantity). This can be accomplished by following the
proposed new breeding strategy of selecting breeding pairs with MSI 1 to 3 (when a choice of
mates is available) and concentrating breeding on valuable females and potential founders (wild-
caught pandas that have not produced surviving offspring).
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Recommendation 3: Encourage natural reproductive and parental care behaviors by encouraging
natural mating and relying less on artificial insemination, and by placing greater emphasis on
allowing females to rear their offspring. Promoting natural reproductive and parental care
behaviors will increase the probability of success of any future releases or reintroduction efforts.

I 3. JEE BRI, IR THEE AR RSB B RS BCASE T B 41479
52 o SUVFMEVE RS B AT A A . T BIRSSICASR T B 9T N S IR R BT A0
I LA

Recommendation 4: Ensure accurate, timely and complete paternity testing using DNA analysis
for all giant pandas with uncertain sires, both for the current population and in the future.
Accurate pedigree (sire) information is essential to correctly assess the genetic value of each
animal and select pairs for breeding for effective genetic management. This has been a HIGH
PRIORITY recommendation for several years and need to be addressed.

S A: BUERIAR AR P A SOR AN E 1A EAT DNA i, B ORAERA . F%I K2R T
g . MRS ARG B R RGN M RBEIME, T ARG TR . &
TR A, KR AOR L TAF R RIS i

a. SFA has instructed CAS to do paternity testing for all giant pandas. Samples have been
collected and sent to CAS, and the analysis should be completed this year. If directed to
do so, CAS will continue to conduct paternity testing each year.

b. All facilities doing paternity testing should coordinate with each other so that the same
markers and techniques are used and the results are comparable.

c. There is the possibility of CAS (neutral facility with no pandas) conducting all of the
required paternity testing with funds and support from SFA and CAZG.

a. [E MR O BT R RS SE T4 I TAERL 4 7 ERFARE . WERRIAEAE C AL
4 7R, SENIZSERINT. WRRIEIE, RO RS ERIR T EE

b. AR T %€ KN HSRLZ BARME, BRI A — MRS AR, SR AT DAL
Xt

c. VEOWEA KRR P S, BB T RE AR B R PTAT K REA 12K B 455 TAE,
H FE bR A e 3 el 2 4 L 2 <
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Recommendation 5: Increase collaboration among institutions within China to promote effective
population management and strengthen research and conservation activities for giant pandas.

FES: Insmrh ECRREHUA ISR, AR E R, Insa R RIS Bl .

Recommendation 6: Encourage the development of a standardized giant panda state-wide
management policy.

L 6: SR AR bR A R ZROK e B

Recommendation 7: Include the Chengdu Research Base as part of the wild animal rescue
system for pandas.

WL T R R KRR R N BT SR sh Dy R ik &

Recommendation 8: Explore the possibilities and effects of exchanging sperm between ex situ
and in situ giant panda populations. Sperm from captive genetically valuable males should
continue to be collected and stored for future use.

FEI 8: TR I ORI LA 18] K REARGIAC e NLAR S ER AN it 1747 10 A% A (L (1 Pl
FRREMARIL  PEARKRAEA

Recommendation 9: Investigate the taxonomic subspecies issue for giant pandas and the
potential implications for ex situ and in situ management.

9. AR RN SRR A, R I W B AE AT AL

Recommendation 10: Increase public awareness and encourage the public to take action to
conserve giant pandas and financially support giant panda conservation.

I 10: W AAREIR, B AACKRBAT SRS KRR, JFE B & ESCRF KRR RS

Recommendation 11: Conduct a comprehensive workshop to discuss in situ conservation for
giant pandas. This should include several components, such as population viability analysis,
habitat assessment, disease risk assessment, threats assessment, reintroduction needs, and the
role of the ex situ population and ex situ community in supporting wild giant panda conservation.

AW 1L ATFRANBEHOR R R BT 20 ROZEFEIUVARBEER: MRS o, iE
PPN, P VA, B VA, BFANBURRI TR, BURGE R AT ORI A LA KT B A1
R TR (1 SCHF o
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2010 Breeding Recommendations
2010 FZHH F N

During previous Technical Committee meetings for giant pandas, specific breeding
recommendations for each female were made during the meeting. These recommendations were
made based on the Mate Suitability Index (MSI) score for each possible male-female breeding
pair (Appendix C) and also considered the health, behavior and location of each animal.
FERTIRBIAR T2 b, R RMEIEAR S 1 S X S T AR T X A
MSIHUE (B ©  BARAEER SRR 1779, NP fEsthii i i

Because of time limitations at the 2009 Technical Meeting, it was decided that each institution
could use the MSI tables themselves to determine the best pairings at the time of breeding
instead of making these specific recommendations at the meeting. The MSI tables for the 2010
breeding season can be found in Appendix C of this report, and provides an MSI score for all
potential breeding males and females in the population (females listed across the top and males
listed on the left). These MSI tables and guidelines for using MSI ratings based on the
recommendations above were provided to giant panda holding institutions in December 20009.

H T 2009 FF4AR 2N TAIEBR, 2 e S LA ARIE MSI 3E6h%, 72 S h IR B AT toE
HFERCRT, 1B X R R A O . TEAIRE PSR C o, R DARR B R BT
T AE EHEMERESN ) MSIE OHEPEE AR Thl,  MEPESUAE /MDD o itk MSI RS A 5
TNHS A AE 2009 4F 12 H H1#5 REAEHLAG TR L o
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APPENDIX A: Giant pandas with uncertain paternity.
Bt A RRRZE &R SCAAS X 8 A2 I S R

There are 94 pandas in the studbook with uncertain paternity. However, many of these have died
and did not contribute genes to the current population. The 74 pandas listed in Table 4 are those
with uncertain paternity that affect the current gene pool. Many of these are recent births (born
2008 or 2009). However, several are older animals. Dead animals may be included because,
although they are not alive, they have passed on genes to animals in the living population.

FUNTE R PR R AT 94 HACAANTE . (B A RER Iy A A0 FLXH 24 i iR Pl 2 8] P v
AL vk RIS 74 RO REAE AL 4 B A0 AR ANTEIE X BLAT 2k PR A 52 M4
HAGY 220 A MAME (2008, (2009 FEHAD , (HHEFHAADZEANME, Hip
AR CIETAME . BARAMACIETS, (HAk CoRe H L IR 25 =411 1) BRI R -

For cubs born in 2008 and 2009, hypothetical sires were created to more accurately reflect the
average effect of the multiple potential sires contributing. These hypothetical sires (studbook
numbers beginning with an “H”) were formed by creating a pedigree for them that reflected what
was thought to be the most likely and possible combination of sires. Combinations of potential
sires were limited to those combinations that could be produced by creating hypothetical
pedigrees for the hypothetical sires. This allowed only combinations of: 1) 50% one possible
sire, 50% another; 2) 50% one sire, 25% another and 25% a third; or 3) 25% each of four
potential sires. It did not allow for such combinations as 33% each from 3 potential sires because
a pedigree could not be formed to result in that combination in one hypothetical sire.
Hypothetical sires and the rules for creating them are given in Table 4.

X} T 2008 A1 2009 4 H A IZHAT, N 1 HER SR 2 ANEAE XA ISP ok, FRATMEH TR
WA, XEBRRA GERSHHITL) BREEATRAURENAEG. BEIAKKA
Hre MRS AR AR e RISk, HALCURJUMATRE: 1) 50%— N REIIACA,
50% 73 4h—1~; 2) 50%—ANA, 25% F b —A, 25%5 AN 3) NI AEH
25% A k. FRATEAFIN SAMNBERALH 33% A GEMIL A, BN MR AR HE
SEOE R R SSAAH SR WL DY
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Table 4. Giant pandas with multiple possible sires showing the assumed sires used in the
analysis (NM = natural mating; Al = artificial insemination; ? = unknown breeding technique).

L LN

R, IHRBCCAE A 24 BE AR REM (7. NM ARERAAS, AR N THH; 2
RERFETEHA)

SB# Possible sires Assumed Sire used in analysis Rule
WHR ATREREK ST AR ARGy BE R
237 150, 186 (?) 186 1
278 174,201 (?) 174 1
297 174 (NM), 201 (AI?), 202 (Al?) 174 1
314 174,201, 202 (?) 201 1
320 119, 135, 149 (?) 149 1
323 150, 186 (?) 186 1
433 308 (NM); 298 (?) 308 1
437 308 (NM); 298 (?) 308 1
439 308, 329 (NM); 298 (?) 329 1
455 308, 329 (NM) 308 1
469 323,369 (?) 323 1
495 308, 329 (?) 329 1
507 345, 369 (?) 369 1
532 377,394,399 (?) 394 1
538 308, 357 (?) 308 1
539 308, 357 (?) 308 1
547 308, 394 (NM); 357 (Al) 394 1
548 308, 394 (NM); 357 (Al) 394 1
549 308, 394 (NM); 357, 415 (Al) 394 1
557 399 (NM); 327 (Al) 399 1
566 399 (NM), 424 (NM) 424 1
631 369, 502 (NM); 357, 503 (Al) HS631 = 369 (50%), 502 (50%) 1
632 369, 502 (NM); 357, 503 (Al) HS631 = 369 (50%), 502 (50%) 1
633 369, 424 (NM); 357, 503 (Al) HS611 = 369 (50%), 424 (50%) 1
634 369, 424 (NM); 357, 503 (Al) HS611 = 369 (50%), 424 (50%) 1
636 369, 503 (NM); 357 (Al) H613 = 369 (50%), 503 (50%) 1
638 503 (NM); 467 (Al) 503 1
639 503 (NM); 467 (Al) 503 1
641 502, 503 (NM); 467 (Al) H642 = 502 (50%), 503 (50%) 1
642 369, 502, 503 (NM); 467 (Al) HS642 = 369 (50%), 502 (25%), 503 (25%) 1
643 369, 502, 503 (NM); 467 (Al) HS642 = 369 (50%), 502 (25%), 503 (25%) 1
650 369, 424, 503 (NM); 357 (Al) HS650 = 424 (50%), 369 (25%), 503 (25%) 1
651 369, 424, 503 (NM); 357 (Al) HS650 = 424 (50%), 369 (25%), 503 (25%) 1
652 424,503 (NM); 467 (Al) HS618 = 424 (50%), 503 (50%) 1
654 369, 424, 479 (NM) HS654 = 424 (50%), 369 (25%), 479 (25%) 1
664 479 (NM); 467 (Al) 479 1
668 479, 503 (NM); 467 (Al) HS653 = 479 (50%), 503 (50%) 1
669 479,503 (NM); 467 (Al) HS653 = 479 (50%), 503 (50%) 1
682 424,503 (NM); 467 (Al) HS618 = 424 (50%), 503 (50%) 1
687 479, 503 (NM); 542 (Al) HS653 = 479 (50%), 503 (50%) 1
688 479,503 (NM); 542 (Al) HS653 = 479 (50%), 503 (50%) 1
692 502 (NM); 467 (Al) 502 1
706 424 (NM), 479 (NM&AI) 424 (50%), 479 (50%) 2
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SB# Possible sires Assumed Sire used in analysis Rule
R HRREK ST RBRRER A AL BLJR N
709 377 (NM); 455, 460 (Al) 377 2
710 377 (NM); 455, 460 (Al) 377 2
711 342,377, 460 (Al) 377 (50%), 342 (25%), 460 (25%) 3
713 377 (NM); 386 (Al) 377 2
715 377 (NM); 386 (Al) 377 2
717 377,455 (NM); 390 (Al) 377 (50%), 455 (50%) 2
718 377,455 (NM); 390 (Al) 377 (50%), 455 (50%) 2
721 502, 503 (NM&AL) 502 (50%), 503 (50%) 2
722 377,455 (NM); 460 (Al) 377 (50%), 455 (50%) 2
723 377,455 (NM); 460 (Al) 377 (50%), 455 (50%) 2
724 342,377 (Al) 342 (50%), 377 (50%) 2b
725 342,377 (Al) 342 (50%), 377 (50%) 2b
726 377 (NM); 342, 386 (Al) 377 2
727 377,455 (NM); 460 (Al) 377 (50%), 455 (50%) 2
732 540 (NM); 377 (Al) 540 2
734 424,488 (NM) 424 (50%), 488 (50%) 2
735 424,488 (NM) 424 (50%), 488 (50%) 2
736 377,454 (Al) 377 (50%), 454 (50%) 2b
741 424,502 (NM) 424 (50%), 502 (50%) 2
743 327,621 (Al) 327 (50%), 621 (50%) 2b
748 488 (NM); 424 (Al) 488 2
752 488 (NM); 399 (Al) 488 2
753 658, 697 (?) 658 (50%), 697 (50%) 2b
754 658, 697 (?) 658 (50%), 697 (50%) 2b
755 502, 503 (NM) 502 (50%), 503 (50%) 2
756 503, 563 (NM) 503 (50%), 563 (50%) 2
757 377,658, 697 (?) 377 (50%), 658 (25%), 697 (25%) 3
761 377 (NM); 386 (Al) 377 2
762 377 (NM); 386 (Al) 377 2
763 377 (NM); 540 (Al) 377 2
764 377 (NM): 386, 455 (Al) 377 2

Sire Assignment Rules 42 44 Fit J5

1

2b

Used same sire assumptions as before (2008 and earlier)
55 2008 4 A1 Hif 73 B 45 F IR B R A AR (R s

Sire assumptions based on equal representation of NM males (2 males, 50% each)
RAMEEIET S5 B AR RCH A FSEACR R ENE (2 M MEYE, 2% 50% )13

Sire assumptions based on equal representation of all males (2 males, 50% each)
KA T 25 BRI T A FSEAGETERENE (2 MEENE, & 5000)1%)

Sire assumptions biased toward male with most previous offspring (3 males, one w/ more

cubs 50%, other 2 at 25%)

A7 T T 22 A RARAS (3 AMENE, A HZ 41— 4> 50%, 34k 2

NE 25%)1L%)
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APPENDIX B: Ranked mean kinship (MK) list for giant panda captive population —
November 2009.

Bt B: [l IR KRB AT X2k 5ok R AEHEF#-2009 4 11 A

Individual giant pandas are listed in order of genetic value for breeding (males on the left;
females on the right). Individuals at the top of the list have small mean kinship (MK) values
because their genetic lines are under-represented and therefore are valuable breeders. Individuals
with high MK values near the bottom of the list are over-represented in the population. The line
in the middle of the list represents the average MK value for the population (0.0288); individuals
above this line are underrepresented and are priority breeders to increase gene diversity in the
population.

AR R AR R SR B E A A CREVEAE 20, BEPEA D o £ T A
e FPRGE (MKD /I, BUONENTRIFE IR 78 003, Rt 2 e B 1) e
Ho RIS MKAE R IMA, F 2k PR o 7 ARER N . b a] A A R 2 2 Rl
(K] MK SF2{E (0.0288) , %MLk LA_E (AR IE IR S 78 AU IN, RS i %H
& BEM IR I AL AR

Males Bk Females

MK MK
SB# 3y SB# 3
WRm  FZE  Age Location W R %%  Age Location
5 KRR F M 5 KRR FR A
542 0.000 11 YAANBC 416 0.000 17 QINGDAO W
623 0.000 5 PANYU 660 0.000 12 LOUGUANTA
624 0.000 5 LOUGUANTA 698 0.000 6 YAAN BC
661 0.000 3 YAANBC 699 0.000 3 LOUGUANTA
696 0.000 14 YAANBC 700 0.000 3 LOUGUANTA
703 0.000 2 LOUGUANTA 701 0.000 14 YAANBC
658 0.001 25 LOUGUANTA 702 0.000 2 YAAN BC
697 0.001 14 LOUGUANTA 505 0.001 10 YAANBC
327 0.002 23 ABERDE HK 581 0.001 7 YAAN BC
357 0.002 20 SHANGHAI 656 0.001 10 YAANBC
342 0.004 22 YANGZHOU 360 0.002 19 MEXICOCTY
415 0.005 18 SANDIEGOZ 544 0.003 16 YAANBC
674 0.009 2 BEWNING 507 0.010 9 MEMPHIS
753 0.010 0 LOUGUANTA 754 0.010 0 LOUGUANTA
502 0.012 11 YAANBC 691 0.013 2 BENING
729 0.012 1 YAANBC 439 0.014 13 YAANBC
752 0.012 0 YAANBC 601 0.014 4 PANYU
748 0.013 0 YAANBC 382 0.015 18 YAANBC
743 0.014 0 YAANBC 473 0.015 11 NZP-WASH
526 0.017 9 VIENNA 562 0.015 6 LOUGUANTA
689 0.017 2 YAANBC 434 0.016 14 KOBE PARK
690 0.017 2 YAANBC 561 0.016 6 CHENGDUB
386 0.018 17 CHENGDU B 401 0.017 16 CHENGDU B
461 0.018 12 ATLANTA 403 0.017 16 BEIING
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Males #EH Females Wt

MK MK
SB# 3 SB# 3
WREM  EE  Age Location W R F%  Age Location
5 KRR FR MK 5 KRR FR A
719 0.018 1 YAANBC 739 0.017 1 YAANBC
606 0.019 4 ABERDE HK 452 0.018 12 ATLANTA
724 0.019 1 CHENGDU B 569 0.018 6 YAAN BC
731 0.019 1 ATLANTA 692 0.018 2 YAAN BC
377 0.020 18 CHENGDU B 757 0.018 0 LOUGUANTA
488 0.020 10 YAANBC 253 0.019 27 CHONGQING
609 0.020 4 PANYU 425 0.019 14 CHENGDU B
642 0.020 3 NANIJING 649 0.019 3 ATLANTA
390 0.021 17 WAKAYAMA 654 0.019 3 YAAN BC
466 0.021 11 MEMPHIS 680 0.019 2 CHENGDUB
503 0.021 11 YAANBC 725 0.019 1 CHENGDU B
510 0.021 9 CHIANGMAI 759 0.019 0 YAANBC
756 0.021 0 YAANBC 760 0.019 0 YAANBC
713 0.022 1 LOUGUANTA 387 0.020 17 CHENGDU B
736 0.022 1 CHENGDU B 407 0.020 15 CHENGDU B
747 0.022 0 YAANBC 495 0.020 10 YAANBC
758 0.022 0 YAANBC 522 0.020 9 CHENGDUB
520 0.023 9 LUOYANG 643 0.020 3 NANJING
582 0.023 5 SHANGHAIW 678 0.020 2 ANJI BAMB
584 0.023 5 CHENGDU B 385 0.021 17 CHONGQING
613 0.023 4 PANYU 474 0.021 11 YAANBC
711 0.023 1 CHENGDU B 509 0.021 9 LOUGUANTA
519 0.024 9 MADRID Z 576 0.021 6 MADRID Z
714 0.024 1 YAANBC 761 0.021 0 CHENGDUB
573 0.025 6 CHENGDU B 762 0.021 0 CHENGDUB
574 0.025 6 CHENGDU B 523 0.022 9 CHENGDUB
614 0.025 4 WAKAYAMA 681 0.022 2 CHENGDUB
662 0.025 3 WAKAYAMA 755 0.022 0 YAANBC
726 0.025 1 CHENGDU B 480 0.023 10 CHENGDU B
540 0.026 8 CHENGDU B 512 0.023 9 YAAN BC
592 0.026 5 LANZHOU 418 0.024 21 YAAN BC
536 0.027 8 CHENGDU 572 0.024 6 YAAN BC
715 0.027 1 LOUGUANTA 598 0.024 4 CHENGDUB
595 0.028 4 NZP-WASH 637 0.024 3 CHENGDUB
738 0.028 1 WAKAYAMA 712 0.024 1 YAANBC
742 0.028 0 YAANBC 566 0.025 6 BEIJING
745 0.028 0 YAANBC 567 0.025 6 YAAN BC
746 0.028 0 YAANBC 650 0.025 3 YUNNAN W
467 0.029 11 HUAINAN 651 0.025 3 NANJING
563 0.029 6 YAANBC 663 0.025 3 WAKAYAMA
685 0.029 2 VIENNA 362 0.027 19 CHENGDU B
749 0.029 0 SANDIEGOZ 603 0.027 4 LOUGUANTA
454 0.030 12 CHENGDU 763 0.027 0 CHENGDUB
575 0.030 6 CHENGDU B 764 0.027 0 CHENGDUB
586 0.030 5 SHANGHAIW 625 0.028 3 YAAN BC
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Males #EH Females Wt

MK MK
SB# 3 SB# 3
WREM  EE  Age Location W R F%  Age Location
5 KRR FR MK 5 KRR FR A
607 0.030 4 WUHAN 706 0.028 1 YAANBC
705 0.030 1 YAANBC 709 0.028 1 CHENGDU B
732 0.030 1 CHENGDU B 710 0.028 1 CHENGDU B
744 0.030 0 YAANBC 737 0.028 1 WAKAYAMA
529 0.031 8 CHENGDU B 596 0.029 4 SANDIEGOZ
530 0.031 8 HUAIAN 631 0.029 3 YUNNANW
620 0.031 4 YAANBC 632 0.029 3 YAAN BC
721 0.031 1 YAANBC 694 0.029 2 SANDIEGOZ
633 0.032 3 YAANBC 741 0.029 0 YAANBC
636 0.032 3 YAANBC 537 0.030 8 CHENGDU B
424 0.033 14 YAAN BC 704 0.030 1 YAANBC
639 0.033 3 YAANBC 554 0.031 7 CHENGDUB
717 0.033 1 CHENGDU B 555 0.031 7 CHENGDUB
718 0.033 1 CHENGDU B 641 0.031 3 YAAN BC
532 0.034 8 FUZHOU 672 0.031 2 YAAN BC
588 0.034 5 TAIPEI 673 0.031 2 BEUING
589 0.034 5 TIANJIN 453 0.032 12 CHENGDU B
619 0.034 4 WUHAN 493 0.032 10 CHONGQING
676 0.034 2 CHONGOING 494 0.032 10 LOUGUANTA
518 0.035 9 GUANGZH z 521 0.032 9 WAKAYAMA
668 0.035 2 YAANBC 570 0.032 6 CHENGDUB
750 0.035 0 YAANBC 610 0.032 4 ABERDE HK
413 0.036 15 YAANBC 634 0.032 3 YUNNAN W
433 0.036 14 KOBE PARK 664 0.032 3 YAAN BC
492 0.036 10 SHANGHAI 740 0.032 0 CHIANGMAI
524 0.036 9 YAANBC 487 0.033 10 YAANBC
525 0.036 9 FUZHOU 490 0.033 10 CHENGDU B
564 0.036 6 HANDAN 568 0.033 6 YAAN BC
513 0.037 9 CHONGQING 593 0.033 5 CHENGDU B
599 0.037 4 XIXIAKOU 638 0.033 3 YAANBC
127 0.037 1 CHENGDU B 734 0.033 1 YAANBC
583 0.039 5 SHANGHAIW 735 0.033 1 YAANBC
612 0.039 4 PANYU 491 0.034 10 CHENGDU B
646 0.039 3 CHENGDU B 557 0.034 7 YAAN BC
707 0.039 1 YAANBC 618 0.034 4 PANYU
708 0.039 1 YAANBC 648 0.034 3 CHONGOQING
458 0.040 12 NZP-WASH 587 0.035 5 TAIPEI
670 0.040 2 CHENGDU B 665 0.035 2 CHENGDU B
688 0.040 2 BENING 669 0.035 2 BEWNING
496 0.041 10 BEIJING 751 0.035 0 YAANBC
538 0.041 8 FUZHOU 511 0.036 9 YAAN BC
666 0.041 2 ANJI BAMB 565 0.036 6 YAAN BC
644 0.045 3 CHENGDU B 682 0.036 2 YAAN BC
460 0.046 12 LOUGUANTA 547 0.037 7 YAAN BC
627 0.046 3 ANIJI 548 0.037 7 CHONGQING
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Males #EH Females Wt
MK MK

SB# 3 SB# 3

WREM  EE  Age Location W R F%  Age Location

5 KRR FR MK 5 KRR FR A

628 0.046 3 GUIZHOU W 549 0.037 7 YAAN BC

629 0.046 3 ANJI 600 0.037 4 PANYU

630 0.046 3 CHENGDU B 514 0.038 9 VIENNA

399 0.049 16 YAANBC 635 0.038 3 CHENGDUB

605 0.050 4 XIXIAKOU 722 0.038 1 CHENGDU B

455 0.056 12 CHENGDU B 723 0.038 1 CHENGDU B

394 0.058 17 BEIING 571 0.039 6 YAAN BC
611 0.039 4 PANYU
645 0.039 3 CHENGDUB
437 0.040 13 YAANBC
671 0.040 2 CHENGDUB
687 0.040 2 BEUING
476 0.041 11 YAANBC
539 0.041 8 CHIANGMAI
667 0.041 2 CHENGDUB
432 0.042 14 YAANBC
516 0.042 9 YAAN BC
477 0.043 11 YAANBC
371 0.051 18 SANDIEGOZ

2010 Genetic Management — Page 35




APPENDIX C: Giant panda MSI values for mate selection during the 2010 breeding season
(distributed December 2009).

Bff5% C: 2010 FEEHEZE KRS AT MSIE (2009 4 12 A &K Ai)

Dear Giant Panda Holding Institution:

F R RRAEHLAY -

During previous Technical Committee meetings for giant pandas, specific breeding
recommendations for each female were made during the meeting. These recommendations were
made based on the Mate Suitability Index (MSI) score for each possible male-female breeding
pair and also considered the health, behavior and location of each animal.

FERTRBIARE R b, WA MEVEARAE 1 S X2 WU B T R0 WERERC X (14
MSI £, DLAERERZWIRER . 1700, KTt .

In order to grow the population quickly, the past strategy has been to attempt to breed almost all
healthy breeding age females. In general, breeding recommendations were confirmed for pairs at
institutions with only one male available for breeding or Al. For institutions with multiple
available males or sperm samples (for example, Chengdu Panda Base, Wolong, etc.), several
males were usually recommended as potential mates, with the strategy that MSI < 4 for breeding
pairs. Pairings with MSI > 4 were discouraged unless no other alternative was possible, because
these pairings are genetically harmful to the population. This strategy promoted rapid population
growth while applying some level of genetic management through the selection of males.

N TAEAS RIS PG, DL SRS A2 1K B L i A i BR PR TR RE A 2 15 250
SHRYE, 48R 2 B R RS — RN BTE BN THKs . A 2 R ks
WHIHLR Clnp AR, BME) , BE @I RS 5%H, B heiER MSIHh 5
ET 4. MSIKT 4 MBS NS S, BRARSCA FABLL R, DRy S e X Fifi i g 1%
DR FR . MRS B AR ECR R, FR R BT T e R

B

This year the Technical Committee recognized the great success in growing the giant panda
population and recommended a change in breeding strategy. Because of time limitations, it was
decided that each institution could use the MSI tables themselves to determine the best pairings
at the time of breeding instead of making these specific recommendations at the meeting. Several
guidelines were discussed in how to use the MSI ratings to select breeding pairs and are
discussed below.

SEMTARZWE, S2EBRBFEE KBRS KBRS, PR O o 256 5
T TA R, g B MU MSI AR B AT YE SARRCH , 13 W & R ML
HEW . 2 BB 728 MSUEA BRI, SREFEEE RS, T .
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Also included in this document is the MSI table for all potential breeding males and females in
the population (females listed across the top and males listed on the left). More detailed
information on MSI scores is also provided.

AR IEEAE MSI R, BT I A TR BT A MEPE AN E T RE (5 S OMETEAE Tl , AR
M) A EELE) MSHE.

Guidelines for Selecting Breeding Pairs

PO XS I b 1

- Given that the population has reached the initial goal of 300 giant pandas, more emphasis
can now be placed on genetic management rather than population growth.

- There is no need to attempt to breed all females; breeding efforts should concentrate on
genetically valuable females.

- Pairs with MSI = 1 to 3 should be given breeding priority, especially for institutions with
pairing choices, as this will improve genetic diversity and reduce inbreeding.

- Efforts should be made to breed any wild-caught pandas that have not produced surviving
offspring.

- There may be too much reliance on Al vs. natural mating; perhaps there should be more
emphasis on natural mating to encourage natural breeding behavior (necessary for
reintroduction).

- Al should be restricted for use only for genetically valuable pairings that must be bred.

- There should be more emphasis on leaving cubs with their mothers for nurturing and
behavioral experience (part of the reason is for better chance for success for
reintroduction).

- WA LR T 300 R A H bR, B2 BRI GRGE AL E B, AR
K.

- BB LT MENE S B D EE AT AR A M

- MSHELE 1-3 FECX DAL 518, JCHAEA ZRIEFAINIA, IR G smisi 1% 2 FE ik
SIS ViR

- BRAMESOR A AR A R S 5 2

- P NIEASHE R . N5 SR HARES, LLadih BRI EIET N (BFAhrZ
P &) .

- PRI TR A A A e 0 7 BRI RO

- NEZSRIFLEL S B ORAE kR, BT A AT IR GRS o3 iR R S 1 0 A
JFHIRIIHLAD
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MateRx listings
MateRx H3%

We are now using a rating system that calculates an index that indicates how good (or bad) any
pair in a population is relative to several measures of genetic importance. The MateRx software
(Version 1.90) is designed and developed to be a genetic tool that will guide population
management decisions. For every male/female pair in the population, MateRx calculates a single
numeric index indicating the relative genetic benefit or detriment to the population of breeding
that particular pair. This index, the mate suitability index (or MSI), is calculated from
considering each pair’s mean kinship values, the difference in the male’s and female’s mean
kinship, the inbreeding coefficient of the offspring produced, and the amount of unknown
ancestry in the pair. MateRx is designed to simplify the decisions about which pairs should be
bred by condensing all that we know about the genetics of a pair into a single number.

A4 P 0 S5 0000 3 AR S S 728 0 S MO 15— RO Y £ RO % 55
JUR 8 T TV R 2 I ARG AR A (ZHFsREHR) . Bb AR MateR Hf
(L.90 HR) 5 25 03— R 5 A IR R LS Lo St TR e OO T AR R A
RIX, MateRx BOPEHEIL TG0 1 — A ROMCTRESREE, P LA DO 5 FERT R34
AT RERATE . AR AR 2 A (R MSD , BOHL M i i
AR TEIEG R R MEREE AT RGR RN 5 RATIEAE REN SRR A
RALAHCREA I F. MateRx S0PF 9 T RHCUSFTR TR 1A, fib 0 H e T T
HETRATRIAS SKERE 5 A5 0 10 4 0384 B ) 35— A 52

MSI values are labeled as beneficial (scores =1, 2, or 3) or detrimental (scores =4, 5, or 6) to the
population. Beneficial MSls denote no detrimental effects relative to the genetic values of that
pair, and MSI values of 4, 5, or 6 indicate at least one detrimental effect.

X R IR KRR UL, MSHE D N (7E=1. 28 3) Bifi & (HE =4,
5. BL6) PR, MSIEAH], FRENZETERABC A 20 M 3845 A A AT 3 2,
MSIEETR Ny 4. 580 6 W 202 177 A R EIEEIE .

MSI Score Definitions :

1 = very beneficial pair;
2 = moderately beneficial pair;
3 =slightly beneficial pair;

4 = slightly detrimental pair;

5 = detrimental pair, should only be used if demographically necessary;

6 = very detrimental pair, (should only be used if demographic
considerations override preservation of genetic diversity per se).

“-* =so detrimental that the pair should never be bred
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MSI E )& X

1=9F%A A
2 = PEEA a A ECR
3 = Fii A a Ab A X

4 = FiAT H AL BC X

5=HFMECXS, NAEFEFEE DTNy LR, A AT AT,

6 = AEHAFMENT, (R 5 SRR AR 70 7 R AR
A BB SRR B A AT BUEAD

= WA F A, AR S

Because the MateRx process is automated, the software is limited in several ways:

H1T MateRx ALBE /2 BB, P EAFAE DT JLAS T AL = R 1 -

MateRx does not address demographics, behavior or logistics of a pairing;

MateRx F A ANGE 25 FEFIHEECE AT . FOX SR AR AT Jy BT (4 i B B 46 D75 T 7]

H

L o

MateRx is not intended for use with all captive managed species. Many species have
unusual population histories and structures that require the expertise and attention of a
trained population biologist. These populations may have characteristics such as few
founders, many captive generations, extremely small numbers, or many unknown origins
or parentage data that prohibit generic management.

MateRx B FANA2 9 FITAT 0 el SR sh R i g A% 8 B et i . RO 2 R B
TR ORI 7 SEANRI RS AL, T ZEINGRAT RO B2 K P LR T I, BESRh
HETAEA RAARIHRFE, s D> S IR A T EHEZ A MR MEREN
s BEE R I 2 A AR B A RS, DAECT MR BECVR SE U 5

MateRx is time sensitive: the MSI rankings are only valid as long as there are no
substantial changes in the population. This report should be considered invalid after one
year following its date of creation.

fEr Bl MateRx P15 2 0 45 R AR 3. MSI ISR 28t R FE MR R A2 S5
VEAZARIN A 20 AR SR AL I e — 5 N AN € TR
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610 678 452 649 403 566 669 673 687 691 362 387 401 407
ABERDE HK ANJIBAMB ATLANTA ATLANTA BENING BEWNING BEWNING BEIING BEWING BEIJING CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 4 1 1 1 2 4 4 4 1 2 2 1 2

327 ABERDE HK
606 ABERDE HK
627 ANJI

629 ANJI

666 ANJI BAMB
461 ATLANTA
731 ATLANTA
394 BEWJING
496 BEIJING
674 BEIING
688 BEIING
454 CHENGDU
536 CHENGDU
377 CHENGDU B
386 CHENGDU B
455 CHENGDU B
529 CHENGDU B
540 CHENGDU B
573 CHENGDU B
574 CHENGDU B
575 CHENGDU B
584 CHENGDU B
630 CHENGDU B
644 CHENGDU B
646 CHENGDU B
670 CHENGDU B
711 CHENGDU B
717 CHENGDU B
718 CHENGDU B
724 CHENGDU B
726 CHENGDU B
727 CHENGDU B
732 CHENGDU B
736 CHENGDU B
510 CHIANGMAI
513 CHONGQING
676 CHONGQING
525 FuzHoOU
532 FuzHOU
538 FuzHOU
518 GUANGZH z
628 GuIzHOU W
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610 678 452 649 403 566 669 673 687 691 362 387 401 407
ABERDE HK ANJI BAMB ATLANTA ATLANTA BEWING BEIING BEWNING BEIJING BEWING BEWING CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 4 2 1 1 1 2 4 4 4 1 2 2 1 2
564 HANDAN 5 4 6 6 6 4 4 5 5 6 4 4 6 4
530 HUAIAN 4 4 4 4 4 4 4 4 4 4 - - 4 4
467 HUAINAN 4 3 4 4 4 4 4 4 4 4 4 4 4 3
433 KOBE PARK 5 4 6 4 6 4 4 5 5 6 4 4 6 4
592 LANZHOU 4 4 4 4 3 2 4 4 4 4 4 4 4 -
460 LOUGUANTA 5 6 6 6 6 4 6 5 6 6 4 6 6 6
624 LOUGUANTA 6 3 2 2 2 4 6 6 6 1 4 3 2 3
658 LOUGUANTA 6 2 2 2 2 4 6 6 6 1 4 3 2 3
697 LOUGUANTA 6 2 2 2 2 4 6 6 6 1 4 3 2 3
703 LOUGUANTA 6 3 2 2 2 4 6 6 6 1 4 3 2 3
713 LOUGUANTA 4 2 3 2 3 3 4 4 6 3 3 2 3 2
715 LOUGUANTA 4 3 3 4 3 4 4 4 4 4 - 4 4 3
753 LOUGUANTA 6 2 1 2 1 3 6 4 6 1 4 2 1 2
520 LUOYANG 4 4 - 4 3 2 4 4 4 3 3 2 3 2
519 MADRID Z 4 4 - 4 3 2 4 4 4 3 4 2 3 2
466 MEMPHIS 4 2 2 2 2 - 4 4 6 2 3 2 2 2
642 NANJING 4 2 2 2 4 3 4 4 6 4 3 2 2 2
458 NzP-WASH - 6 6 6 6 4 4 - 5 6 4 6 6 6
595 NzP-WASH 4 4 4 4 4 4 4 4 4 4 4 3 4 4
609 PANYU 4 2 2 2 2 3 4 4 6 2 3 2 2 2
612 PANYU 4 6 6 6 6 - 4 4 4 6 4 6 6 6
613 PANYU 4 3 3 3 3 - 4 4 4 3 2 2 3 2
623 PANYU 6 3 2 2 2 4 6 6 6 1 4 3 2 3
415 SANDIEGOZ 6 2 1 2 1 4 6 4 6 1 4 2 1 2
749 SANDIEGOZ 4 3 4 3 4 4 4 4 4 4 4 3 4 3
357 SHANGHAI 6 2 2 2 1 4 6 4 6 1 4 3 1 2
492 SHANGHAI 5 4 6 4 6 4 4 5 5 6 4 4 6 4
582 SHANGHAIW - 2 3 2 3 2 4 4 6 3 3 2 3 2
583 SHANGHAIW 4 6 6 6 6 - 4 4 4 6 4 6 6 6
586 SHANGHAIW 4 3 4 3 4 4 4 4 4 4 4 3 4 3
588 TAIPEI 4 4 4 4 6 - - 4 4 6 4 4 4 4
589 TIANJIN 4 4 4 4 6 - - 4 4 6 4 4 4 4
526 VIENNA 4 2 2 2 2 3 6 4 6 1 3 3 2 3
685 VIENNA 4 3 3 3 4 4 4 4 4 4 4 3 4 3
390 WAKAYAMA 4 2 2 2 - 3 4 - 6 - 3 2 3 2
614 WAKAYAMA 4 4 4 4 - 2 4 4 4 4 4 3 3 -
662 WAKAYAMA 4 4 4 4 - 2 4 4 4 4 4 3 3 -
738 WAKAYAMA 4 4 4 4 - 4 4 4 4 4 4 3 3 4
607 WUHAN 4 3 4 4 4 4 4 4 - 4 4 3 4 3
619 WUHAN 4 4 4 4 6 - - 4 4 6 4 4 4 4
599 XIXIAKOU 4 4 6 6 6 - 4 4 5 6 4 4 6 4
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610 678 452 649 403 566 669 673 687 691 362 387 401 407
ABERDE HK ANJIBAMB ATLANTA ATLANTA BENING BEWNING BEWNING BEIING BEWING BEIJING CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 4 2 1 1 2 4 4 4 1 2 2 1 2

605 XIXIAKOU
399 YAANBC
413 YAANBC
424 YAAN BC
488 YAAN BC
502 YAANBC
503 YAANBC
524 yAANBC
542 YyAANBC
563 YAANBC
620 YAANBC
633 YAANBC
636 YAANBC
639 YAANBC
661 YAAN BC
668 YAAN BC
689 YAANBC
690 YAANBC
696 YAANBC
705 YAAN BC
707 YAANBC
708 YAAN BC
714 YAANBC
719 YAANBC
721 YAANBC
729 YAAN BC
742 YAAN BC
743 YAANBC
744 YAAN BC
745 YAAN BC
746 YAAN BC
747 YAAN BC
748 YAAN BC
750 YAAN BC
752 YAAN BC
756 YAANBC
758 YAAN BC
342 YANGZHOU
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425 453 480 490 491 522 523 537 554 555 561 570 593
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 1 4 2 4 4 2 2 3 4 4 1 4 4

w

327 ABERDE HK 6 6
606 ABERDE HK 4 4
627 ANJI

629 ANJI

666 ANJI BAMB
461 ATLANTA
731 ATLANTA
394 BEWJING
496 BEIJING
674 BEIING
688 BEIJING
454 CHENGDU
536 CHENGDU
377 CHENGDU B
386 CHENGDU B
455 CHENGDU B
529 CHENGDU B
540 CHENGDU B
573 CHENGDU B
574 CHENGDU B
575 CHENGDU B
584 CHENGDU B
630 CHENGDU B
644 CHENGDU B
646 CHENGDU B
670 CHENGDU B
711 CHENGDU B
717 CHENGDU B
718 CHENGDU B
724 CHENGDU B
726 CHENGDU B
727 CHENGDU B
732 CHENGDU B
736 CHENGDU B
510 CHIANGMAI
513 CHONGQING
676 CHONGQING
525 FuzHOU
532 FuzHOU
538 FuzHOU
518 GUANGZH z
628 GuIzHOU W
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425 453 480 490 491 522 523 537 554 555 561 570 593
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 1 4 2 4 4 2 2 3 4 4 1 4 4
564 HANDAN 4 4 4 4 4 4 4 4 4 4 6 4 4
530 HUAIAN 4 - 4 - - 4 4 - - - 4 - -
467 HUAINAN 3 - 4 - - - - - - - 4 - -
433 KOBE PARK 4 4 4 4 4 4 4 4 4 4 6 4 4
592 LANZHOU 4 6 2 - - 6 6 6 4 4 4 4 -
460 LOUGUANTA 6 4 6 4 4 6 6 4 4 4 6 4 4
624 LOUGUANTA 3 6 4 6 6 3 4 6 6 6 1 6 6
658 LOUGUANTA 2 6 3 6 6 3 3 4 6 6 1 6 6
697 LOUGUANTA 2 6 3 6 6 3 3 4 6 6 1 6 6
703 LOUGUANTA 3 6 4 6 6 3 4 6 6 6 1 6 6
713 LOUGUANTA 2 4 2 4 4 2 2 4 4 4 3 4 4
715 LOUGUANTA 3 6 2 4 4 4 4 6 - - 3 - 4
753 LOUGUANTA 2 4 3 6 6 2 3 4 4 4 1 6 6
520 LUOYANG - - 2 - - 2 2 - - - - - -
519 MADRID z - - 2 - - 2 2 - - - - - -
466 MEMPHIS 2 4 - 4 4 2 2 3 4 4 3 4 4
642 NANJING 2 4 3 4 4 2 3 3 4 4 2 4 4
458 NzP-WASH 6 4 4 4 4 6 4 4 4 4 6 4 4
595 NzP-WASH 4 4 4 4 4 3 3 4 4 4 4 4 4
609 PANYU 2 4 3 4 4 2 3 3 4 4 2 4 4
612 PANYU 6 4 - 4 4 6 4 4 4 4 6 4 4
613 PANYU 3 4 - 4 4 2 2 4 4 4 3 4 4
623 PANYU 3 6 4 6 6 3 4 6 6 6 1 6 6
415 SANDIEGOZ 2 6 3 6 6 2 3 4 4 4 1 6 6
749 SANDIEGOZ 3 4 4 4 4 3 4 4 4 4 4 4 4
357 SHANGHAI 2 6 3 6 6 3 3 4 6 6 1 6 6
492 SHANGHAI 4 4 4 4 4 4 4 4 4 4 6 4 4
582 SHANGHAIW 2 4 2 4 4 2 2 4 4 4 3 4 4
583 SHANGHAIW 6 4 - 4 4 6 4 4 4 4 6 4 4
586 SHANGHAIW 3 4 4 4 4 3 4 4 4 4 4 4 4
588 TAIPEI 4 4 - 4 4 4 4 4 4 4 6 4 4
589 TIANJIN 4 4 - 4 4 4 4 4 4 4 6 4 4
526 VIENNA 2 4 3 6 6 3 3 4 4 4 2 4 4
685 VIENNA 3 4 4 4 4 3 4 4 4 4 4 4 4
390 WAKAYAMA 2 4 2 4 4 2 2 4 4 4 3 4 4
614 WAKAYAMA 4 4 2 - - 4 4 4 4 4 4 4 4
662 WAKAYAMA 4 4 2 - - 4 4 4 4 4 4 4 4
738 WAKAYAMA 4 4 4 - - 4 4 4 4 4 4 4 6
607 WUHAN 3 4 4 4 4 3 4 4 4 4 4 4 4
619 WUHAN 4 4 - 4 4 4 4 4 4 4 6 4 4
599 xIxIAKOU 6 4 4 4 4 4 4 4 4 4 6 4 4
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425 453 480 490 491 522 523 537 554 555 561 570 593
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 1 4 2 4 4 2 2 3 4 4 1 4 4
605 XIXIAKOU 6 4 6 5 5 6 6 4 4 4 6 4 4
399 YAAN BC 6 4 6 4 5 6 6 4 4 4 6 4 4
413 YAANBC 4 4 4 4 4 4 4 4 4 4 6 4 4
424 YAAN BC 4 4 - 4 4 4 4 4 4 4 4 4 4
488 YAAN BC 2 4 3 4 4 2 3 4 4 4 2 4 4
502 YAAN BC 2 4 3 6 6 2 3 4 4 4 1 4 6
503 YAAN BC 2 4 2 4 4 2 2 4 4 4 3 4 4
524 YAAN BC 4 4 4 4 4 4 4 4 4 4 6 4 4
542 YAAN BC 3 6 4 6 6 3 4 6 6 6 1 6 6
563 YAAN BC 3 4 4 4 4 3 4 4 4 4 4 4 4
620 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
633 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
636 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
639 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
661 YAAN BC 3 6 4 6 6 3 4 6 6 6 1 6 6
668 YAAN BC 4 4 4 4 4 4 4 4 4 4 6 4 4
689 YAAN BC 2 4 3 6 6 3 3 4 4 4 1 4 4
690 YAAN BC 2 4 3 6 6 3 3 4 4 4 1 4 4
696 YAAN BC 3 6 4 6 6 3 4 6 6 6 1 6 6
705 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
707 YAAN BC 6 4 - 4 4 4 4 4 4 4 6 4 4
708 YAAN BC 6 4 - 4 4 4 4 4 4 4 6 4 4
714 YAAN BC 3 4 2 4 4 2 2 4 4 4 3 4 4
719 YAAN BC 2 4 - 6 6 2 3 4 4 4 2 4 4
721 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
729 YAAN BC 2 4 3 6 6 2 3 4 4 4 1 4 6
742 YAAN BC 3 4 4 4 4 3 3 4 4 4 4 4 4
743 YAAN BC 1 4 3 6 6 3 3 4 4 4 1 4 6
744 YAAN BC 3 4 4 4 4 3 4 4 4 4 4 4 4
745 YAAN BC 3 4 4 4 4 3 3 4 4 4 4 4 4
746 YAAN BC 3 4 4 4 4 3 3 4 4 4 4 4 4
747 YAAN BC 4 4 2 4 4 2 2 4 4 4 3 4 4
748 YAAN BC 1 4 3 6 6 2 3 4 4 4 1 4 6
750 YAAN BC 4 4 4 4 4 4 4 4 4 4 6 4 4
752 YAAN BC 2 4 3 6 6 2 3 4 4 4 1 4 6
756 YAAN BC 2 4 2 4 4 2 2 4 4 4 3 4 4
758 YAAN BC 2 4 2 4 4 2 2 4 4 4 3 4 4
342 YANGZHOU 2 6 3 6 6 2 3 4 4 4 1 6 6
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598 635 637 645 665 667 671 680 681 709 710 722 723
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 2 4 2 4 4 4 4 1 2 3 3 4 4
327 ABERDE HK 4 6 4 6 6 6 6 2 3 4 4 6 6
606 ABERDE HK 3 6 3 6 6 6 6 2 3 3 3 6 6
627 ANJI 4 - 4 - - - - 6 6 - - - -
629 ANJI 4 - 4 - - - - 6 6 5 5 - -
666 ANJI BAMB 4 - 4 - - - - 6 4 4 4 5 5
461 ATLANTA - 6 - 6 6 6 6 4 4 3 3 6 6
731 ATLANTA 4 6 4 6 6 6 6 4 4 4 4 6 6
394 BEWJING 6 5 6 5 5 5 5 6 6 5 5 5 5
496 BEIJING 4 5 4 5 5 5 5 6 4 4 4 4 4
674 BEIING 3 6 3 6 6 6 6 2 3 4 4 6 6
688 BEIJING 4 5 4 5 5 5 5 6 4 4 4 4 4
454 CHENGDU 4 5 4 4 4 4 4 4 - 4 4 5 5
536 CHENGDU 4 4 4 - 4 4 4 3 6 4 4 4 4
377 CHENGDU B 3 6 3 6 4 6 6 2 3 - - - -
386 CHENGDU B - 6 - 6 6 6 - - 3 4 4 6 6
455 CHENGDU B 6 - 6 - - - - 6 6 5 5 - -
529 CHENGDU B - 4 - 4 4 4 4 4 6 4 4 5 5
540 CHENGDU B 4 4 4 4 4 4 4 4 2 4 4 4 4
573 CHENGDU B 4 4 4 4 4 4 4 4 2 4 4 4 4
574 CHENGDU B 4 4 4 4 4 4 4 4 2 4 4 4 4
575 CHENGDU B 4 5 4 4 4 4 4 4 - 4 4 5 5
584 CHENGDU B 2 4 2 4 4 - 6 2 2 - - 4 4
630 CHENGDU B 4 - 4 - - - - 6 6 5 5 = -
644 CHENGDU B 4 - 4 - - - - 6 6 4 4 6 6
646 CHENGDU B 4 - 4 - - - - 6 4 4 4 5 5
670 CHENGDU B 4 - 4 - - - - 6 4 4 4 5 5
711 CHENGDU B 4 4 4 4 4 6 6 4 4 4 4 4
717 CHENGDU B 4 5 4 5 5 - 5 4 4 4 4 - -
718 CHENGDU B 4 5 4 5 5 - 5 4 4 4 4 - -
724 CHENGDU B 4 6 4 6 6 6 - 6 4 4 4 6 6
726 CHENGDU B - 4 - 4 4 4 4 4 4 - - 4 4
727 CHENGDU B 4 6 4 5 5 5 5 6 4 6 6 - -
732 CHENGDU B 4 4 4 4 4 4 4 4 4 4 4 5 5
736 CHENGDU B 4 4 4 6 4 6 6 4 4 4 4 6 6
510 CHIANGMAI 3 6 3 6 4 6 6 2 2 3 3 6 6
513 CHONGQING 4 4 4 4 4 4 4 6 4 4 4 4 4
676 CHONGQING 4 4 4 4 4 5 4 4 4 4 4 4 4
525 FuzHoU 4 4 4 4 4 4 4 4 4 4 4 4 4
532 FuzHoOU 4 4 4 4 4 4 4 4 4 4 4 4 4
538 FuzHOU 4 5 4 5 5 5 5 6 4 4 4 4 4
518 GUANGZH z 4 4 4 4 4 4 4 4 4 4 4 4 4
628 GuIzHOU W 4 - 4 - - - - 6 6 - - - -
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598 635 637 645 665 667 671 680 681 709 710 722 723
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 2 4 2 4 4 4 4 1 2 3 3 4 4
564 HANDAN 4 5 4 5 5 5 5 6 4 4 4 4 4
530 HUAIAN - 4 - 4 4 4 4 4 6 4 4 5 5
467 HUAINAN 4 4 4 4 4 4 5 4 6 4 4 5 5
433 KOBE PARK 4 5 4 5 5 5 5 4 4 4 4 4 4
592 LANZHOU 4 4 4 4 4 4 4 4 4 4 4 4 4
460 LOUGUANTA 4 5 4 5 5 5 5 6 6 4 4 5 5
624 LOUGUANTA 4 6 4 6 6 6 6 3 3 4 4 6 6
658 LOUGUANTA 4 6 4 6 6 6 6 2 3 4 4 6 6
697 LOUGUANTA 4 6 4 6 6 6 6 2 3 4 4 6 6
703 LOUGUANTA 4 6 4 6 6 6 6 3 3 4 4 6 6
713 LOUGUANTA 2 4 2 6 4 6 6 2 2 - - 6 6
715 LOUGUANTA 4 4 4 4 4 4 4 4 4 - - 6 6
753 LOUGUANTA 3 6 3 6 6 6 6 2 3 4 4 6 6
520 LUOYANG 2 4 2 4 - 6 6 3 - 4 4 4 4
519 MADRID z 2 4 2 4 - 4 4 3 - 4 4 4 4
466 MEMPHIS 3 6 3 6 4 - 6 2 2 3 3 6 6
642 NANJING 3 6 3 6 4 6 6 2 2 3 3 6 6
458 NzP-WASH 4 5 4 5 5 5 5 6 4 4 4 4 4
595 NzP-WASH 4 4 4 5 4 4 4 3 3 4 4 4 4
609 PANYU 3 6 3 6 4 6 6 2 2 3 3 6 6
612 PANYU 4 4 4 4 4 5 4 6 4 4 4 4 4
613 PANYU 2 4 2 4 4 6 4 3 2 4 4 4 4
623 PANYU 4 6 4 6 6 6 6 3 3 4 4 6 6
415 SANDIEGOZ 3 6 3 6 6 6 6 2 3 4 4 6 6
749 SANDIEGOZ 4 4 4 4 4 4 4 3 3 4 4 4 4
357 SHANGHAI 3 6 3 6 6 6 6 2 3 4 4 6 6
492 SHANGHAI 4 5 4 5 5 5 5 4 4 4 4 4 4
582 SHANGHAIW 2 4 2 4 4 6 6 2 2 3 3 4 4
583 SHANGHAIW 4 4 4 4 4 5 4 6 4 4 4 4 4
586 SHANGHAIW 4 4 4 4 4 4 4 3 4 4 4 4 4
588 TAIPEI 4 4 4 4 4 5 4 4 4 4 4 4 4
589 TIANJIN 4 4 4 4 4 5 4 4 4 4 4 4 4
526 VIENNA 3 6 3 6 6 6 6 2 3 4 4 6 6
685 VIENNA 4 4 4 4 4 4 4 3 3 4 4 4 4
390 WAKAYAMA 3 6 3 6 4 6 6 2 2 3 3 6 6
614 WAKAYAMA 4 4 4 4 4 4 4 4 2 4 4 4 4
662 WAKAYAMA 4 4 4 4 4 4 4 4 2 4 4 4 4
738 WAKAYAMA 4 4 4 4 4 4 4 4 4 4 4 4 4
607 WUHAN 4 4 4 4 4 4 4 3 4 4 4 4 4
619 WUHAN 4 4 4 4 4 5 4 4 4 4 4 4 4
599 xIxIAKOU 4 - 4 - - - - 6 4 4 4 5 5
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598 635 637 645 665 667 671 680 681 709 710 722 723
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B

Best — 2 4 2 4 4 4 4 1 2 3 3 4 4
605 XIXIAKOU 6 - 6 - - - - 6 6 4 4 5 5
399 YAANBC 4 5 4 5 5 5 5 6 6 4 4 5 5
413 YAAN BC 4 5 4 5 5 5 5 4 4 4 4 4 4
424 YAAN BC 4 4 4 4 4 - 4 4 4 4 4 4 4
488 YAAN BC 3 6 3 6 4 6 6 2 3 3 3 6 6
502 YAAN BC 3 6 3 6 6 6 6 2 3 4 4 6 6
503 YAAN BC 3 6 3 6 4 6 6 2 2 3 3 6 6
524 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
542 YAAN BC 4 6 4 6 6 6 6 3 3 4 4 6 6
563 YAAN BC 4 4 4 4 4 4 4 3 3 4 4 4 4
620 YAANBC 4 - 4 - - - - 4 4 4 4 5 5
633 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
636 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
639 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
661 YAAN BC 4 6 4 6 6 6 6 3 3 4 4 6 6
668 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
689 YAAN BC 3 6 3 6 6 6 6 2 3 4 4 6 6
690 YAAN BC 3 6 3 6 6 6 6 2 3 4 4 6 6
696 YAAN BC 4 6 4 6 6 6 6 3 3 4 4 6 6
705 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
707 YAAN BC 4 4 4 4 4 6 4 6 4 4 4 4 4
708 YAAN BC 4 4 4 4 4 6 4 6 4 4 4 4 4
714 YAAN BC 2 4 2 4 4 4 4 3 2 4 4 4 4
719 YAAN BC 3 6 3 6 6 6 6 2 3 3 3 6 6
721 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
729 YAAN BC 3 6 3 6 6 6 6 2 3 4 4 6 6
742 YAAN BC 4 4 4 4 4 4 4 3 3 4 4 4 4
743 YAAN BC 3 6 3 6 6 6 6 1 3 4 4 6 6
744 YAAN BC 4 4 4 4 4 4 4 3 4 4 4 4 4
745 YAAN BC 4 4 4 4 4 4 4 3 3 4 4 4 4
746 YAAN BC 4 4 4 4 4 4 4 3 3 4 4 4 4
747 YAAN BC 2 4 2 6 4 6 6 2 2 4 4 4 4
748 YAAN BC 3 6 3 6 6 6 6 1 3 4 4 6 6
750 YAAN BC 4 4 4 4 4 4 4 4 4 4 4 4 4
752 YAAN BC 3 6 3 6 6 6 6 2 3 4 4 6 6
756 YAAN BC 2 6 2 6 4 6 6 2 2 3 3 6 6
758 YAAN BC 2 6 2 6 4 6 6 2 2 3 3 6 6
342 YANGZHOU 3 - 3 6 6 6 6 - - 4 4 6 6
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725 761 762 763 764 539 740 253 385 493 548 648 434
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHIANGMAI CHIANGMAI CHONGQING CHONGQING CHONGQING CHONGQING CHONGQING KOBE PARK
Best — 1 2 2 2 2 4 4 1 2 4 4 4

N

327 ABERDE HK
606 ABERDE HK
627 ANJI

629 ANJI

666 ANJI BAMB
461 ATLANTA
731 ATLANTA
394 BEWJING
496 BEIJING
674 BEIING
688 BEIING
454 CHENGDU
536 CHENGDU
377 CHENGDU B
386 CHENGDU B
455 CHENGDU B
529 CHENGDU B
540 CHENGDU B
573 CHENGDU B
574 CHENGDU B
575 CHENGDU B
584 CHENGDU B
630 CHENGDU B
644 CHENGDU B
646 CHENGDU B
670 CHENGDU B
711 CHENGDU B
717 CHENGDU B
718 CHENGDU B
724 CHENGDU B
726 CHENGDU B
727 CHENGDU B
732 CHENGDU B
736 CHENGDU B
510 CHIANGMAI
513 CHONGQING
676 CHONGQING
525 FuzHOU
532 FuzHOU
538 FuzHOU
518 GUANGZH z
628 GuIzHOU W
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Best —

725

761

762

763

764

539

740

253

385

493

548

648

434

CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHIANGMAI CHIANGMAI CHONGQING CHONGQING CHONGQING CHONGQING CHONGQING KOBE PARK

1

2

2

2

2

4

4

1

2

4

4

4

564 HANDAN
530 HUAIAN
467 HUAINAN
433 KOBE PARK
592 LANZHOU
460 LOUGUANTA
624 LOUGUANTA
658 LOUGUANTA
697 LOUGUANTA
703 LOUGUANTA
713 LOUGUANTA
715 LOUGUANTA
753 LOUGUANTA
520 LUOYANG
519 MADRID Z
466 MEMPHIS
642 NANJING
458 NZP-WASH
595 NzP-WASH
609 PANYU

612 PANYU

613 PANYU

623 PANYU

415 SANDIEGOZ
749 SANDIEGOZ
357 SHANGHAI
492 SHANGHAI
582 SHANGHAIW
583 SHANGHAIW
586 SHANGHAIW
588 TAIPEI

589 TIANJIN

526 VIENNA

685 VIENNA

390 WAKAYAMA
614 WAKAYAMA
662 WAKAYAMA
738 WAKAYAMA
607 WUHAN

619 WUHAN

599 XIXIAKOU
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725 761 762 763 764 539 740 253 385 493 548 648 434
CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHENGDU B CHIANGMAI CHIANGMAI CHONGQING CHONGQING CHONGQING CHONGQING CHONGQING KOBE PARK
Best — 1 2 2 2 2 4 4 1 2 4 4 4

1
6

)]

605 XIXIAKOU
399 YAANBC
413 YAANBC
424 YAAN BC
488 YAAN BC
502 YAANBC
503 YAANBC
524 yAANBC
542 YyAANBC
563 YAANBC
620 YAAN BC
633 YAANBC
636 YAANBC
639 YAANBC
661 YAANBC
668 YAAN BC
689 YAANBC
690 YAANBC
696 YAANBC
705 YAAN BC
707 YAANBC
708 YAAN BC
714 YAANBC
719 YAANBC
721 YAANBC
729 YAAN BC
742 YAAN BC
743 YAAN BC
744 YAAN BC
745 YAAN BC
746 YAAN BC
747 YAAN BC
748 YAAN BC
750 YAAN BC
752 YAAN BC
756 YAANBC
758 YAAN BC
342 YANGZHOU
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494 509 562 603 660 699 700 754 757 576 507 360
LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA MADRID Z MEMPHIS MEXICOCTY

Best — 4 2 1 3 1 1 1 1 1 2 1 1
327 ABERDE HK 6 3 1 4 1 1 1 1 2 3 1 1
606 ABERDE HK 4 3 2 3 2 2 2 2 2 2 2 2
627 ANJI 5 6 6 4 6 6 6 6 6 6 6 6
629 ANJI 5 6 6 4 6 6 6 6 6 6 6 6
666 ANJI BAMB 4 4 6 4 6 6 6 6 6 6 6 6
461 ATLANTA - 3 1 3 2 2 2 1 2 4 1 2
731 ATLANTA 4 3 2 3 2 2 2 2 2 4 2 2
394 BEWJING 5 6 6 - 6 6 6 6 6 6 6 6
496 BEIJING 4 6 6 5 6 6 6 6 6 6 6 6
674 BEIJING 6 3 1 4 1 1 1 1 1 2 1 1
688 BEIJING 4 4 6 4 6 6 6 6 6 4 6 6
454 CHENGDU - 4 4 4 6 6 6 4 4 4 4 4
536 CHENGDU - 3 3 4 4 4 4 4 3 3 4 4
377 CHENGDU B 4 2 - 3 3 3 3 - - - 2 2
386 CHENGDU B 4 3 2 3 2 2 2 2 2 3 1 2
455 CHENGDU B 5 - 6 5 6 6 6 6 6 6 6 6
529 CHENGDU B - 4 4 4 6 6 6 6 4 4 4 6
540 CHENGDU B 4 2 3 4 4 4 4 4 3 3 4 4
573 CHENGDU B 4 2 3 4 4 4 4 4 3 2 4 4
574 CHENGDU B 4 2 3 4 4 4 4 4 3 2 4 4
575 CHENGDU B - 4 4 4 6 6 6 4 4 4 4 4
584 CHENGDU B 4 2 - 3 3 3 3 4 4 - 3 3
630 CHENGDU B 5 6 6 4 6 6 6 6 6 6 6 6
644 CHENGDU B 6 6 6 4 6 6 6 6 6 6 6 6
646 CHENGDU B 4 4 6 4 6 6 6 6 6 4 6 6
670 CHENGDU B 4 4 6 4 6 6 6 6 6 6 6 6
711 CHENGDU B 4 2 4 4 4 4 4 4 4 - 3 3
717 CHENGDU B 4 4 4 4 6 6 6 6 4 4 6 6
718 CHENGDU B 4 4 4 4 6 6 6 6 4 4 6 6
724 CHENGDU B 4 3 4 3 2 2 2 4 4 - 2 2
726 CHENGDU B - 2 - 4 4 4 4 4 4 - 3 3
727 CHENGDU B 6 4 6 4 6 6 6 6 6 6 6 6
732 CHENGDU B - 4 4 4 6 6 6 4 4 4 4 4
736 CHENGDU B 4 2 4 3 3 3 3 4 4 4 3 3
510 CHIANGMAI 4 - 3 3 3 3 3 2 - 2 2 2
513 CHONGQING 4 4 6 4 6 6 6 6 6 4 6 6
676 CHONGQING - 4 6 4 6 6 6 6 4 4 6 6
525 FuzHOU 4 4 6 4 6 6 6 6 6 4 6 6
532 FuzHOU 4 4 6 4 6 6 6 6 4 4 6 6
538 FuzHOU 4 6 6 5 6 6 6 6 6 6 6 6
518 GUANGZH z 4 4 6 4 6 6 6 6 6 4 6 6
628 GUIZHOU W 5 6 6 4 6 6 6 6 6 6 6 6
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494 509 562 603 660 699 700 754 757 576 507 360
LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA MADRID Z MEMPHIS MEXICOCTY

Best — 4 2 1 3 1 1 1 1 1 2 1 1
564 HANDAN 4
530 HUAIAN -
467 HUAINAN

433 KOBE PARK
592 LANZHOU
460 LOUGUANTA
624 LOUGUANTA
658 LOUGUANTA
697 LOUGUANTA
703 LOUGUANTA
713 LOUGUANTA
715 LOUGUANTA
753 LOUGUANTA
520 LUOYANG
519 MADRID Z
466 MEMPHIS
642 NANJING
458 NZP-WASH
595 NzP-WASH
609 PANYU

612 PANYU

613 PANYU

623 PANYU

415 SANDIEGOZ
749 SANDIEGOZ
357 SHANGHAI
492 SHANGHAI
582 SHANGHAIW
583 SHANGHAIW
586 SHANGHAIW
588 TAIPEI

589 TIANJIN

526 VIENNA

685 VIENNA

390 WAKAYAMA
614 WAKAYAMA
662 WAKAYAMA
738 WAKAYAMA
607 WUHAN

619 WUHAN

599 XIXIAKOU
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494 509 562 603 660 699 700 754 757 576 507 360
LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA LOUGUANTA MADRID Z MEMPHIS MEXICOCTY

Best — 4 2 1 3 1 1 1 1 1 2 1 1
605 XIXIAKOU 4 6 6 5 6 6 6 6 6 6 6 6
399 YAANBC 4 6 6 - 6 6 6 6 6 6 6 6
413 YAAN BC 4 4 6 4 6 6 6 6 6 4 6 6
424 YAAN BC 4 4 4 4 6 6 6 6 4 4 6 6
488 YAAN BC 4 3 2 3 2 2 2 2 2 2 4 2
502 YAAN BC 6 3 1 4 1 1 1 1 1 2 1 1
503 YAANBC 4 2 3 3 3 3 3 2 2 2 2 2
524 YAAN BC 4 4 6 4 6 6 6 6 6 4 6 6
542 YAAN BC 6 3 1 4 1 1 1 1 2 3 1 1
563 YAAN BC 4 3 4 4 4 4 4 4 4 3 4 4
620 YAANBC 4 4 4 4 6 6 6 4 4 4 4 6
633 YAANBC 4 4 4 4 6 6 6 6 4 4 6 6
636 YAANBC 4 4 4 4 6 6 6 6 4 4 6 6
639 YAANBC 4 4 4 4 6 6 6 6 4 4 6 6
661 YAANBC 6 3 1 4 1 1 1 1 2 3 1 1
668 YAAN BC 4 4 6 4 6 6 6 6 6 4 6 6
689 YAANBC 4 4 1 3 2 2 2 1 4 3 1 1
690 YAAN BC 4 4 1 3 2 2 2 1 4 3 1 1
696 YAAN BC 6 3 1 4 1 1 1 1 2 3 1 1
705 YAAN BC 4 - 4 4 6 6 6 4 4 4 4 4
707 YAAN BC 4 4 6 4 6 6 6 6 6 4 6 6
708 YAAN BC 4 4 6 4 6 6 6 6 6 4 6 6
714 YAAN BC 4 - 3 4 4 4 4 3 4 2 3 3
719 YAAN BC 4 3 1 3 2 2 2 1 2 3 1 2
721 YAAN BC 4 4 4 4 6 6 6 4 4 4 4 6
729 YAAN BC 6 3 1 4 1 1 1 1 1 2 1 1
742 YAAN BC 4 3 4 4 4 4 4 4 3 3 4 4
743 YAAN BC 4 - 1 4 1 1 1 1 4 3 1 1
744 YAAN BC 4 4 4 4 6 6 6 4 4 3 4 4
745 YAAN BC 4 3 4 4 4 4 4 4 3 3 4 4
746 YAAN BC 4 3 4 4 4 4 4 4 3 3 4 4
747 YAAN BC 4 2 3 3 3 3 3 3 3 2 3 3
748 YAAN BC 4 3 1 4 1 1 1 1 1 2 4 1
750 YAAN BC 4 4 6 4 6 6 6 6 4 4 6 6
752 YAAN BC 6 3 1 4 1 1 1 1 1 2 4 1
756 YAAN BC 4 2 3 4 3 3 3 2 3 2 2 3
758 YAAN BC 4 4 3 3 3 3 3 3 4 2 2 3
342 YANGZHOU 6 3 1 4 1 1 1 1 1 3 1 1
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Best —

643

NANJING NANJING NZP-WASH PANYU

2

651

2

473

1

600

4

601
PANYU

1

611
PANYU

4

618
PANYU

4

416

QINGDAO W SANDIEGOZ SANDIEGOZ SANDIEGOZ TAIPEI

1

371

4

596

3

694

3

587

4

514

VIENNA  WAKAYAMA

4

521

4

327 ABERDE HK
606 ABERDE HK
627 ANJI

629 ANJI

666 ANJI BAMB
461 ATLANTA
731 ATLANTA
394 BEWJING
496 BEIJING
674 BEIJING
688 BEIJING
454 CHENGDU
536 CHENGDU
377 CHENGDU B
386 CHENGDU B
455 CHENGDU B
529 CHENGDU B
540 CHENGDU B
573 CHENGDU B
574 CHENGDU B
575 CHENGDU B
584 CHENGDU B
630 CHENGDU B
644 CHENGDU B
646 CHENGDU B
670 CHENGDU B
711 CHENGDU B
717 CHENGDU B
718 CHENGDU B
724 CHENGDU B
726 CHENGDU B
727 CHENGDU B
732 CHENGDU B
736 CHENGDU B
510 CHIANGMA
513 CHONGQING
676 CHONGQING
525 FuzHOU
532 FuzHOU
538 FuzHOU
518 GUANGZH z
628 GUIZHOU W
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Best —

643

NANJING NANJING NZP-WASH PANYU

2

651

2

473

1

600

4

601
PANYU

1

611
PANYU

4

618
PANYU

4

416

371

596

694

587

QINGDAO W SANDIEGOZ SANDIEGOZ SANDIEGOZ TAIPEI

1

4

3

3

514

VIENNA  WAKAYAMA

4

521

4

564 HANDAN
530 HUAIAN
467 HUAINAN
433 KOBE PARK
592 LANZHOU
460 LOUGUANTA
624 LOUGUANTA
658 LOUGUANTA
697 LOUGUANTA
703 LOUGUANTA
713 LOUGUANTA
715 LOUGUANTA
753 LOUGUANTA
520 LUOYANG
519 MADRID Z
466 MEMPHIS
642 NANJING
458 NZP-WASH
595 NzP-WASH
609 PANYU

612 PANYU

613 PANYU

623 PANYU

415 SANDIEGOZ
749 SANDIEGOZ
357 SHANGHAI
492 SHANGHAI
582 SHANGHAIW
583 SHANGHAIW
586 SHANGHAIW
588 TAIPEI

589 TIANJIN
526 VIENNA

685 VIENNA

390 WAKAYAMA
614 WAKAYAMA
662 WAKAYAMA
738 WAKAYAMA
607 WUHAN

619 WUHAN

599 XIXIAKOU
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Best —

643

NANJING NANJING NZP-WASH PANYU

2

651

2

473

1

600

4

601
PANYU

1

611
PANYU

4

618
PANYU

4

416

QINGDAO W SANDIEGOZ SANDIEGOZ SANDIEGOZ TAIPEI

1

371

4

596

3

694

3

587

4

514

VIENNA  WAKAYAMA

4

521

4

605 XIXIAKOU
399 YAANBC
413 YAANBC
424 YAAN BC
488 YAAN BC
502 YAANBC
503 YAANBC
524 yAANBC
542 YyAANBC
563 YAANBC
620 YAAN BC
633 YAANBC
636 YAANBC
639 YAANBC
661 YAANBC
668 YAAN BC
689 YAANBC
690 YAANBC
696 YAANBC
705 YAAN BC
707 YAANBC
708 YAAN BC
714 YAANBC
719 YAANBC
721 YAANBC
729 YAAN BC
742 YAAN BC
743 YAAN BC
744 YAAN BC
745 YAAN BC
746 YAAN BC
747 YAAN BC
748 YAAN BC
750 YAAN BC
752 YAAN BC
756 YAANBC
758 YAAN BC
342 YANGZHOU
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663 737 382 418 432 437 439 474 476 a77 487 495 505 511
WAKAYAMA WAKAYAMA YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 2 3 1 2 4 4 1 2 4 4 4 2 1 4
327 ABERDE HK 4 4 1 4 6 6 1 3 6 6 6 2 1 6
606 ABERDE HK 3 3 2 3 6 6 3 2 6 6 4 2 2 6
627 ANJI 5 5 6 - 5 5 6 6 5 5 4 6 6 4
629 ANJI 5 5 6 - 5 5 6 6 5 5 4 6 6 4
666 ANJI BAMB 4 4 6 - 5 5 6 6 5 5 4 6 6 4
461 ATLANTA 3 3 1 3 6 6 1 3 6 6 4 2 2 6
731 ATLANTA 4 4 2 3 6 6 1 4 6 6 4 2 2 6
394 BEWJING 5 5 6 6 - - 6 6 - - - 6 6 -
496 BEIJING 4 4 6 4 - - 6 6 - - 5 - 6 5
674 BEIJING 4 4 1 3 6 6 1 3 6 6 6 2 1 6
688 BEIJING 4 4 6 4 5 5 6 4 5 5 4 6 6 5
454 CHENGDU 4 4 4 4 4 4 4 4 4 4 4 3 6 4
536 CHENGDU 4 4 4 4 4 4 4 4 4 4 4 3 4 4
377 CHENGDU B 3 3 3 3 6 6 3 2 6 6 4 2 2 6
386 CHENGDU B 4 4 1 3 6 6 1 3 6 6 4 2 2 6
455 CHENGDU B 4 5 6 - - - 6 6 - 5 5 6 6 5
529 CHENGDU B 4 4 4 4 4 4 4 4 4 4 4 4 6 4
540 CHENGDU B - - 3 2 4 4 4 4 4 4 4 3 4 4
573 CHENGDU B - - 3 2 4 4 3 4 4 4 4 3 4 4
574 CHENGDU B - - 3 2 4 4 3 4 4 4 4 3 4 4
575 CHENGDU B 4 4 4 4 4 4 4 4 4 4 4 3 4 4
584 CHENGDU B 2 3 3 2 6 6 3 2 6 6 4 2 3 4
630 CHENGDU B 5 5 6 - 5 5 6 6 5 5 4 6 6 4
644 CHENGDU B 4 4 6 - 5 5 6 6 5 5 4 6 6 4
646 CHENGDU B 4 4 6 - 5 5 6 4 5 4 4 6 6 4
670 CHENGDU B 4 4 6 - 5 5 6 6 5 5 4 6 6 4
711 CHENGDU B 4 4 3 2 6 6 3 2 6 6 4 2 3 4
717 CHENGDU B 4 4 6 4 4 4 6 4 4 4 4 4 6 4
718 CHENGDU B 4 4 6 4 4 4 6 4 4 4 4 4 6 4
724 CHENGDU B 4 3 2 3 6 6 1 3 6 6 4 2 2 6
726 CHENGDU B 2 4 3 2 6 4 3 2 4 6 4 3 4 4
727 CHENGDU B 4 4 6 4 4 4 6 4 4 4 4 4 6 4
732 CHENGDU B - - 4 4 4 4 4 4 4 4 4 3 4 4
736 CHENGDU B 4 4 3 2 6 6 3 2 6 6 4 2 3 4
510 CHIANGMAI 3 3 3 - 6 6 - 2 6 6 4 - 3 4
513 CHONGQING 4 4 - 4 5 5 6 - 5 - 5 4 6 -
676 CHONGQING 4 4 6 4 4 4 6 4 4 4 4 4 6 4
525 FuzHoU 4 4 6 4 - - 6 4 - - 5 4 6 -
532 FuzHOU 4 4 6 4 5 5 6 4 5 - 5 4 6 -
538 FuzHoU 4 4 6 4 - - 6 6 - - 5 - 6 5
518 GUANGZH z 4 4 6 4 5 5 - 4 5 - 5 4 6 -
628 GUIZHOU W 5 5 6 - 5 5 6 6 5 5 4 6 6 4
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663 737 382 418 432 437 439 474 476 477 487 495 505 511
WAKAYAMA WAKAYAMA YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 2 3 1 2 4 4 1 2 4 4 4 2 1 4

564 HANDAN
530 HUAIAN
467 HUAINAN
433 KOBE PARK
592 LANZHOU
460 LOUGUANTA
624 LOUGUANTA
658 LOUGUANTA
697 LOUGUANTA
703 LOUGUANTA
713 LOUGUANTA
715 LOUGUANTA
753 LOUGUANTA
520 LUOYANG
519 MADRID Z
466 MEMPHIS
642 NANJING
458 NZP-WASH
595 NzP-WASH
609 PANYU

612 PANYU

613 PANYU

623 PANYU

415 SANDIEGOZ
749 SANDIEGOZ
357 SHANGHAI
492 SHANGHAI
582 SHANGHAIW
583 SHANGHAIW
586 SHANGHAIW
588 TAIPEI

589 TIANJIN

526 VIENNA

685 VIENNA

390 WAKAYAMA
614 WAKAYAMA
662 WAKAYAMA
738 WAKAYAMA
607 WUHAN

619 WUHAN

599 XIXIAKOU
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663 737 382 418 432 437 439 474 476 477 487 495 505 511
WAKAYAMA WAKAYAMA YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 2 3 1 2 4 4 1 2 4 4 4 2 1 4

()]
o
()]

605 XIXIAKOU

399 YAANBC
413 YAAN BC
424 YAAN BC
488 YAAN BC
502 YAAN BC
503 YAAN BC
524 YAAN BC
542 YAAN BC
563 YAAN BC
620 YAAN BC
633 YAANBC
636 YAANBC
639 YAANBC
661 YAANBC
668 YAANBC
689 YAANBC
690 YAAN BC
696 YAANBC
705 YAAN BC
707 YAANBC
708 YAAN BC
714 YAAN BC
719 YAANBC
721 YAANBC
729 YAAN BC
742 YAAN BC
743 YAAN BC
744 YAAN BC
745 YAAN BC
746 YAAN BC
747 YAAN BC
748 YAAN BC
750 YAAN BC
752 YAAN BC
756 YAAN BC
758 YAAN BC
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342 YANGZHOU
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512 516 544 547 549 557 565 567 568 569 571 572 581 625
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 2 4 1 4 4 4 4 2 4 1 4 2 1 3

327 ABERDE HK
606 ABERDE HK
627 ANJI

629 ANJI

666 ANJI BAMB
461 ATLANTA
731 ATLANTA
394 BEWJING
496 BEIJING
674 BEIJING
688 BEIJING
454 CHENGDU
536 CHENGDU
377 CHENGDU B
386 CHENGDU B
455 CHENGDU B
529 CHENGDU B
540 CHENGDU B
573 CHENGDU B
574 CHENGDU B
575 CHENGDU B
584 CHENGDU B
630 CHENGDU B
644 CHENGDU B
646 CHENGDU B
670 CHENGDU B
711 CHENGDU B
717 CHENGDU B
718 CHENGDU B
724 CHENGDU B
726 CHENGDU B
727 CHENGDU B
732 CHENGDU B
736 CHENGDU B
510 CHIANGMAI
513 CHONGQING
676 CHONGQING
525 FuzHOU
532 FuzHOU
538 FuzHOU
518 GUANGZH z
628 GUIZHOU W
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512 516 544 547 549 557 565 567 568 569 571 572 581 625
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 2 4 1 4 4 4 4 2 4 1 4 2 1 3

564 HANDAN
530 HUAIAN
467 HUAINAN
433 KOBE PARK
592 LANZHOU
460 LOUGUANTA
624 LOUGUANTA
658 LOUGUANTA
697 LOUGUANTA
703 LOUGUANTA
713 LOUGUANTA
715 LOUGUANTA
753 LOUGUANTA
520 LUOYANG
519 MADRID Z
466 MEMPHIS
642 NANJING
458 NZP-WASH
595 NzP-WASH
609 PANYU

612 PANYU

613 PANYU

623 PANYU

415 SANDIEGOZ
749 SANDIEGOZ
357 SHANGHAI
492 SHANGHAI
582 SHANGHAIW
583 SHANGHAIW
586 SHANGHAIW
588 TAIPEI

589 TIANJIN

526 VIENNA

685 VIENNA

390 WAKAYAMA
614 WAKAYAMA
662 WAKAYAMA
738 WAKAYAMA
607 WUHAN

619 WUHAN

599 XIXIAKOU
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512 516 544 547 549 557 565 567 568 569 571 572 581 625
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 2 4 1 4 4 4 4 2 4 1 4 2 1 3
605 XIXIAKOU - - 6 5 5 5 - 4 5 6 5 6 6 5
399 YAANBC 6 - 6 - - - - 4 - 6 5 6 6 4
413 YAAN BC 4 - 6 5 5 5 - 4 5 6 4 4 6 4
424 YAAN BC 4 4 6 4 4 4 4 - 4 4 - 4 6 4
488 YAAN BC 3 6 2 6 6 4 6 3 4 - 6 3 2 3
502 YAAN BC 3 6 1 6 6 6 6 3 6 1 6 3 1 4
503 YAANBC 2 6 2 6 6 4 4 3 4 2 6 2 3 3
524 YAAN BC 6 5 6 - - 5 5 4 5 6 5 4 6 4
542 YAAN BC 4 6 1 6 6 6 6 4 6 2 6 4 1 4
563 YAAN BC 4 5 4 5 4 4 4 4 4 4 4 4 4 4
620 YAAN BC 4 5 4 4 4 4 5 4 4 4 4 4 6 4
633 YAAN BC 4 4 6 5 5 4 6 4 4 4 6 4 6 4
636 YAAN BC 4 4 6 5 5 6 4 4 4 4 - - 6 4
639 YAAN BC 4 - 6 4 6 4 5 4 6 4 4 4 6 4
661 YAAN BC 4 6 1 6 6 6 6 4 6 2 6 4 1 4
668 YAAN BC 4 4 6 5 5 4 4 4 4 4 4 4 6 4
689 YAAN BC 3 6 1 6 6 6 6 3 4 2 6 4 1 4
690 YAAN BC 3 6 1 6 6 6 6 3 4 2 6 4 1 4
696 YAAN BC 4 6 1 6 6 6 6 4 6 2 6 4 1 4
705 YAAN BC 4 4 4 5 5 4 4 4 4 4 4 4 6 4
707 YAAN BC 4 - 6 4 6 4 5 - 6 6 - 4 6 4
708 YAAN BC 4 - 6 4 6 4 5 - 6 6 - 4 6 4
714 YAAN BC 2 6 3 4 4 4 4 2 4 3 4 2 3 -
719 YAAN BC 3 6 2 6 6 6 6 - 4 2 - 3 - 3
721 YAAN BC - 5 6 4 4 4 5 4 4 4 4 4 6 4
729 YAAN BC 3 6 1 6 6 6 6 3 6 1 6 3 1 4
742 YAAN BC 4 4 4 4 4 6 4 4 4 3 - - 4 4
743 YAAN BC 3 6 1 6 6 6 6 3 6 1 6 3 1 -
744 YAAN BC 4 4 4 5 5 4 6 4 4 4 4 4 4 4
745 YAAN BC 4 6 4 4 6 4 4 4 - 3 4 4 4 4
746 YAAN BC 4 6 4 4 6 4 4 4 - 3 4 4 4 4
747 YAAN BC 2 6 3 4 4 4 4 4 4 3 6 2 3 3
748 YAAN BC 3 6 - 6 6 6 6 3 6 6 6 3 1 4
750 YAAN BC 4 5 6 5 5 - 5 4 - - 4 4 6 4
752 YAAN BC 3 6 1 6 6 6 6 3 6 6 6 3 1 4
756 YAAN BC 2 6 3 - 4 4 4 - 4 2 6 2 3 3
758 YAAN BC 2 6 3 4 4 4 4 3 4 2 6 4 3 3
342 YANGZHOU 3 6 1 6 6 6 6 4 6 2 6 3 1 4
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632 638 641 654 656 664 672 682 692 698 701 702 704 706
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 3 4 4 1 1 4 4 4 1 1 1 1 4 3

327 ABERDE HK
606 ABERDE HK
627 ANJI

629 ANJI

666 ANJI BAMB
461 ATLANTA
731 ATLANTA
394 BEWJING
496 BEIJING
674 BEIJING
688 BEIJING
454 CHENGDU
536 CHENGDU
377 CHENGDU B
386 CHENGDU B
455 CHENGDU B
529 CHENGDU B
540 CHENGDU B
573 CHENGDU B
574 CHENGDU B
575 CHENGDU B
584 CHENGDU B
630 CHENGDU B
644 CHENGDU B
646 CHENGDU B
670 CHENGDU B
711 CHENGDU B
717 CHENGDU B
718 CHENGDU B
724 CHENGDU B
726 CHENGDU B
727 CHENGDU B
732 CHENGDU B
736 CHENGDU B
510 CHIANGMAI
513 CHONGQING
676 CHONGQING
525 FuzHOU
532 FuzHOU
538 FuzHOU
518 GUANGZH z
628 GUIZHOU W
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632 638 641 654 656 664 672 682 692 698 701 702 704 706
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 3 4 4 1 1 4 4 4 1 1 1 1 4 3

564 HANDAN
530 HUAIAN
467 HUAINAN
433 KOBE PARK
592 LANZHOU
460 LOUGUANTA
624 LOUGUANTA
658 LOUGUANTA
697 LOUGUANTA
703 LOUGUANTA
713 LOUGUANTA
715 LOUGUANTA
753 LOUGUANTA
520 LUOYANG
519 MADRID Z
466 MEMPHIS
642 NANJING
458 NZP-WASH
595 NzP-WASH
609 PANYU

612 PANYU

613 PANYU

623 PANYU

415 SANDIEGOZ
749 SANDIEGOZ
357 SHANGHAI
492 SHANGHAI
582 SHANGHAIW
583 SHANGHAIW
586 SHANGHAIW
588 TAIPEI

589 TIANJIN

526 VIENNA

685 VIENNA

390 WAKAYAMA
614 WAKAYAMA
662 WAKAYAMA
738 WAKAYAMA
607 WUHAN

619 WUHAN

599 XIXIAKOU
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632 638 641 654 656 664 672 682 692 698 701 702 704 706
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC

Best — 3 4 4 1 1 4 4 4 1 1 1 1 4 3
605 XIXIAKOU 6 5 - 6 6 5 6 5 6 6 6 6 5 4
399 YAANBC 5 5 5 6 6 5 5 5 6 6 6 6 5 4
413 YAAN BC 4 5 5 6 6 4 5 4 6 6 6 6 6 4
424 YAAN BC 4 4 4 - 6 4 4 - 4 6 6 6 4 -
488 YAAN BC 4 4 4 4 2 - - 6 2 2 2 2 4 3
502 YAAN BC - 6 - 1 1 4 4 6 - 1 1 1 4 4
503 YAANBC 3 - - 2 3 4 4 - 2 3 3 3 4 3
524 YAAN BC 6 4 6 6 6 5 6 5 6 6 6 6 5 4
542 YAAN BC 6 6 6 2 1 6 6 6 2 1 1 1 6 4
563 YAAN BC 4 4 4 3 4 4 4 4 4 4 4 4 4 4
620 YAAN BC 4 4 4 - 6 4 4 4 4 6 6 6 4 4
633 YAAN BC 4 4 4 4 6 4 4 5 4 6 6 6 4 4
636 YAAN BC 4 4 4 4 6 4 4 - 4 6 6 6 4 4
639 YAAN BC 4 - 6 4 6 4 4 5 4 6 6 6 4 4
661 YAAN BC 6 6 6 2 1 6 6 6 2 1 1 1 6 4
668 YAAN BC 4 5 4 4 6 5 4 5 6 6 6 6 4 4
689 YAAN BC 4 6 4 2 1 4 4 6 - 2 2 2 4 4
690 YAAN BC 4 6 4 2 1 4 4 6 - 2 2 2 4 4
696 YAAN BC 6 6 6 2 1 6 6 6 2 1 1 1 6 4
705 YAAN BC 4 4 4 4 6 - 4 4 4 6 6 6 - 4
707 YAAN BC 4 - 4 6 6 4 4 5 6 6 6 6 4 5
708 YAAN BC 4 - 4 6 6 4 4 5 6 6 6 6 4 5
714 YAAN BC 4 - 4 4 3 4 4 4 3 4 4 4 4 4
719 YAAN BC 4 4 4 4 2 4 4 6 2 2 2 2 4 4
721 YAAN BC 6 6 - 4 6 4 4 4 4 6 6 6 4 4
729 YAAN BC 4 - 4 1 1 4 4 6 1 1 1 1 4 4
742 YAAN BC 4 4 4 3 4 4 4 - - 4 4 4 4 4
743 YAAN BC 4 6 4 4 1 4 4 6 1 1 1 1 4 4
744 YAAN BC 4 - 4 4 4 4 4 6 4 6 6 6 4 4
745 YAAN BC 4 - 4 3 4 4 4 4 3 4 4 4 4 4
746 YAAN BC 4 - 4 3 4 4 4 4 3 4 4 4 4 4
747 YAAN BC 4 - 4 3 3 4 4 4 - 3 3 3 4 4
748 YAAN BC 4 6 4 2 1 4 - 6 1 1 1 1 4 4
750 YAAN BC 4 4 4 4 6 4 4 4 6 6 6 6 4 4
752 YAAN BC 4 6 4 2 - 4 - 6 1 1 1 1 4 4
756 YAAN BC 3 4 4 2 3 4 4 4 4 3 3 3 4 -
758 YAAN BC 4 - 4 2 3 4 4 6 3 3 3 3 4 3
342 YANGZHOU 4 6 4 2 1 6 4 6 1 1 1 1 4 4
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Best —

712 734 735 739 741 751 755 759 760 631 634 650
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YUNNANW YUNNANW YUNNANW

2 4 4 1 3 4 2 1 1 3 4 2

327 ABERDE HK
606 ABERDE HK
627 ANJI

629 ANJI

666 ANJI BAMB
461 ATLANTA
731 ATLANTA
394 BEWJING
496 BEIJING
674 BEIJING
688 BEIJING
454 CHENGDU
536 CHENGDU
377 CHENGDU B
386 CHENGDU B
455 CHENGDU B
529 CHENGDU B
540 CHENGDU B
573 CHENGDU B
574 CHENGDU B
575 CHENGDU B
584 CHENGDU B
630 CHENGDU B
644 CHENGDU B
646 CHENGDU B
670 CHENGDU B
711 CHENGDU B
717 CHENGDU B
718 CHENGDU B
724 CHENGDU B
726 CHENGDU B
727 CHENGDU B
732 CHENGDU B
736 CHENGDU B
510 CHIANGMAI
513 CHONGQING
676 CHONGQING
525 FuzHOU
532 FuzHOU
538 FuzHOU
518 GUANGZH z
628 GUIZHOU W
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Best —

712 734 735 739 741 751 755 759 760 631 634 650
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YUNNANW YUNNANW YUNNANW

2 4 4 1 3 4 2 1 1 3 4 2

564 HANDAN
530 HUAIAN
467 HUAINAN
433 KOBE PARK
592 LANZHOU
460 LOUGUANTA
624 LOUGUANTA
658 LOUGUANTA
697 LOUGUANTA
703 LOUGUANTA
713 LOUGUANTA
715 LOUGUANTA
753 LOUGUANTA
520 LUOYANG
519 MADRID Z
466 MEMPHIS
642 NANJING
458 NZP-WASH
595 NzP-WASH
609 PANYU

612 PANYU

613 PANYU

623 PANYU

415 SANDIEGOZ
749 SANDIEGOZ
357 SHANGHAI
492 SHANGHAI
582 SHANGHAIW
583 SHANGHAIW
586 SHANGHAIW
588 TAIPEI

589 TIANJIN

526 VIENNA

685 VIENNA

390 WAKAYAMA
614 WAKAYAMA
662 WAKAYAMA
738 WAKAYAMA
607 WUHAN

619 WUHAN

599 XIXIAKOU
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Best —

712 734 735 739 741 751 755 759 760 631 634 650
YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YAANBC YUNNANW YUNNANW YUNNANW
2 4 4 1 3 4 2 1 1 3 4 2

605 XIXIAKOU
399 YAANBC
413 YAAN BC
424 YAAN BC
488 YAAN BC
502 YAAN BC
503 YAAN BC
524 YAAN BC
542 YAAN BC
563 YAAN BC
620 YAAN BC
633 YAANBC
636 YAANBC
639 YAANBC
661 YAANBC
668 YAANBC
689 YAANBC
690 YAAN BC
696 YAANBC
705 YAAN BC
707 YAANBC
708 YAAN BC
714 YAAN BC
719 YAANBC
721 YAANBC
729 YAAN BC
742 YAAN BC
743 YAAN BC
744 YAAN BC
745 YAAN BC
746 YAAN BC
747 YAAN BC
748 YAAN BC
750 YAAN BC
752 YAAN BC
756 YAAN BC
758 YAAN BC
342 YANGZHOU
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