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ODLUEXALE- 08 £ - THERAER»UAOOS
fal- DNA RAPDESDY% *
Aroigy ElEgl] AT Eu

£°0p1uAC0U: ANSOCTB2aNDY% EU  Y@AOXOYO  132109£0
£71 020A00N" ONEY T1¢EYNE0°  ++%0  100094£0

02 02 2E0REz»(A006Tal- DNA YUEONDYGAE 5, OEXALE- OB £- TuEGS |6, 6 TApAOA” «+401 10T . OUEUELOApA 41
,00yTTOPESD 40 , 60y TTAC0630Ta1-Ex " g£32Y1 24 395 10A006A-TTEAAOD 259 16765.6% £86 10401 . OA Shannon 0,
EyYAESAE 5 0 - 08 £- TUEPAOA” «+401%°F40A" «+a0T1OUECTAAUCTECTAVAPA - 02 . AGOA Nei ETE~TTL2TTTEVEESAE 75
L0, 018%4pA0A” «%AABESA UPGMA %0AA- 115 "AE 75 |6 6 TAPATUIS - ¢OYE+x" T%E-"03 5 OEXATE- OB £- TUERAOA «
10Ty %410+ TA-£6A” «+4010+02” 20UO0UECTEAB 53 . 97 % £E8RC TA%APAOA " «+a01%0 " TO2UITE "46. 05 % £85«NO£ - OOEC
TAAUPAOA” «+80T XTRTES | 6F - 08 - TUERAOA «TaNUD00 , EypA” 6D OA TTRER= - 871 . 124 9£§Ba°xEE 1. 051 7EQRUAY
°87°0.990 8£9CA0£"0.974 SEQENE"0.766 2£0 1% 1 £1 3 2T 14
GYG°E  ExALER-O8 K- TUEBRAPDESA  «+401
CLC (75£3865.42

GENETIC DIVERSITY DETECTED BY RAPD
IN FIVE VELVET - DEER BREEDS OR STRAINS OF CHINA

LI HepingE-SHI Shoukun' & LI Sheng
£” Institute of Special Wild Economic Animal & Plant ScienceE~CAASE-filin  132109£0
£ College of Animal Science and TechnologyE~China Agricultural UniversityE-Beijing 100094£0

Abstract RAPD analysis was used to estimate genetic diversity and relationship in 75 individuals which be-
long to five deer breeds or strains. 41 primers were usedE-among which 40 generated polymorphic loci. A total
of 359 bands were scoredE-of which 25%€7°65.6% £8were polymorphic. Shannon index was used to estimate the
genetic diversity and the proportion of genetic variation within and between populations. The genetic distance a-
mong individuals was obtained by proportion of shared fragments. Dendrogram was generated by UPGMA and re-
flected the genetic relationship among the five deer breeds or strains. The results indicated that the genetic di-
versity of Shuangyang was the lowest in the five populations. About 54% variation was detected within popula-
tions and 46% among populations. The genetic diversity index of five breeds and strains was 1.124 9 in XifengE~
1.051 7 in Changbaishanf0.990 8 in Wulanbaf.974 8 in Qingyuan and 0.766 2 in Shuangyang. Fig 1£-Tab
3ERef 14

Keywords deerEsbreeE  strainEERAPDE»genetic variation
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DNA -OxOE®E4ETTAaT-D0Y1 2aYESECHaDD»U00xEND%: uAOB02»0 " j . EexA DNA 00xé  €POEA, T0» j¢0x000%» j¢
PCR °T°EE&POAD - OTOE - OxOEATING - % - LAY "ACEPNA Ta1-D0%12a44E6022» 1 - ¢01°TTEEAL3¢OUT O2TTPAOA «

E0,8E0EU£C1999-09-01  %#OEUEOEU£C1999-12-29
* 0DLAAOON¢ EN§OP  ENSNDY:;, »UkSXEOGTTA,,
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%4110 [1hg» " (D%¢ 0D0524pANL0 t OA . OF Williams PEEY: " ACASA” HAOD PCR T2»0” juA DNA Tal-DO0%1 2a%4E6 RAPDEE-
1500 0AOUT 02TipA - OAaYe T j A-E@0A” «- 0T $000T T»Be00T2T »U00°TECTA0A  «ha 11 UENDY:: AT 000B0D .
190UATAAT TT RAPD - OTOpANDY: £30T2%0%0 Comincini E. LEEAGOAERYENA 8 160y TI0+4;ATA{EIAL a00ToUT2
ALTA00AL AT TiTui3%e» 1gTkabD RAPD - OTopANDY: £ pAEfeLaAUANLAT %004 - hAzpA+ pA TOTGALAAY TixE
0™ -4, »£AQ0ATO (- OxOEATTNSYVEDTORAY%EDD - OXOEUTTNG - Az UAND Y% ONEPED - C3£2002 . +%ND%,, T0TOTAPA 5 | 6EX
ALE- OB - TUEREDPAE RAPD ND¥%¢ £610UT "1y - OTOEUACHA - OxOECTA0A” «ha11EAEYALAECTA0A «+401°TCxOp1gTuE
TaoTATAGOATO1(0416pAEXATXED” 1420 ANOA%Y .

1 2AAT0&-%-~
1.1 EON&2AAT

EuNéT TNOE- TREXALE - OB £ - TUEBP«NOE - 08 00 TAYO3E SYEE«NOThALS | £§@a°xERE- TE CBEF » 0»A13{£¢¢
T+-4k- 08 XFEF= - 40y2A00A13 | £9CA0-£ - TAQYEGA0-TP2TEX3{ £81 TUA%COK - 08 WLE3A - &ED° TAOX6 A1 TUAY°0AD
3;A13; £OEPAECALO» Er»(E  NUUANROONUE - £42YE 75 T- -VEA,  OF-OF K- TuEQ+ 15 , 6, 01&NUE-  ARAEAPAEXTALO»£E
%x%2A62EN2 5 ~ 10 mIESTED¢TAYE~ 20°C £ 2% OA.
1.2 0+020CA+°TEOYA

PCR OGT2 AmpGene DNA Thermal Cycler 4800 DTEAY%Ox0T 3ETAOCT® STRATGENE Eagle Eye [l DI£5ug DNA
%0°TA, %° 10 x Buffer 1°x00D10A00N" 6NSACOUEGTTYHES L (%OOPUAEUNEEOLET0 bp E&»(0YTILOX0ETOLEGLaEGTT 03]
1«EE " SangonfBAAEUOOK - OBEOYA%ITALA2U AR %T»0%e¢U-0x° AR Y.
1.3 ExA1Na0° DNA pATAEj

2TO0A-EXTEBEHNA TAEjpA-1-£60%0 | AgE-0ALT3EURA0DTAE | »U00XE DNA .
1.4 PCR -~ 0}%° RAPD 20417 -0Aé

PCR -~ 0} 18»y12 25 4 1£A40D £ Tris — HCIEC= 10 mmol/TE pH 8.3£84 KCLEC= 50 mmol/LEE MgCLEC= 2.0
mol/LEAE 00 ANTP £ dNTPEG: 0.2 mmol/1£+ u Tag DNA %U°TA, £40 pmol OyTTOT 15 ng DNA A£°4. -~ 01»1°T0°0A0U
0.5 mL Eppendorf 2U0PEBA 20 L1 E"AT0T,2 C.A; 6-70} 45 6N-»-£A; 6N-»-°UA" 94°C+4D0 80 s£36°C TE»d 60 sE-
72°CNOET 120 s£Bx " TN-»-TEOU 95°C+4D0 180 sEXTO60» " TH-»-°6 72°CNOET 600 s£3¢COA; T PCR -~ 01 %u0A2»0-
DNA AE°&pA ¢ 0°x 008 CK,£0- " 0120T10A 1.5%CT0~1CAy%OucO% - OAEEa» 00TSE%EESU STRATGENE Eagle Eye
[ x0T 3ETAOCET1021 ugO% 1%Ex£500 30pc0%hati2¢ EEAACOOA-TTuA 6Dj .
1.5 pcO%IEXPA-OToVCEYWY I3YE" TAT

O» T3YECATU¢ E+ i ¢EOD, “ WA RAPD £x g . A0OO%AL0E«2; EAESUEEA»UEOA FORTRAN OTNO+A0FUEEE»U3T1DOY0
A00BYAL(Y%EPDT3YE-OTE .
1.5.1 OA” «¥%aAE  Genetic distanceE®  AQOA Nei ETA-T12TTEA YEES  018%ApAOA " «HAAEMEEIERTA P = | -
2N,E°N, + N,£8RA0D N, EC o ,018A000uAXU" sEYEN, EC b ,618AC0GPAXU" gEYEN, EC x ,018°1 y ,614221-T70D
pA“gEy .
1.5.2 OA”«faNup00, E§ Genetic diversity indexf8” Shannon 0, EJ**" - 08 £-TuEOA «1aNup00, By H, = - >
P;InP,£5UECTA0A" «1aNuB00, By H,, = - X PlnPERCTAAUOA” «JaNUB00, By H,,,, = 1/n > H ELHOPEP, T20»16AC00
Ex” @OUE - OB " - TUEBUPA - 021 EUAEEP T20» 10A000x " gOUXUECTAOPYA - O2YEUAEE R TAE- 08 K- TUEBY . , 0%V L« ER%YE
E&360A” «TaNupOOUECTAAUCTECTAYAYA - 02YEH , / H,, T20A” «aNuDOOUECTAAUNALEAYESE H,, - H,,E9 H,,00T2

pop pop

1.5.3 Tui3%0Aai _U%YOA” «aABE3EDA UPGMA "Unweighted pair group method with arithmetic mean£©% -£60
PHLIP Neighbor — Joining/UPGMA method version 3.573 ¢ ET%pET12% -~ 03, §18%40A" « @ TppATuI3%0Aa 1Y .
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2 %atade-0To
2.1 RAPD A00o%ati

OUEN2EOAPA 41 , 60y TIOPEE»0POYTT OPKO5 AGOSpAEx” gOUENOPEUED, 6 Ta%UT20» 16" apAu¥pTERAED 40 |60y
Ti00£iT02» 1-311EPATATE 25.0% ~ 90.0%E£BACOSE-TTPA Mr max = 3354 bpEMr min = 191 bpESYTT OPK15 A©OH
E-TTEyxTIaER 18 16£41 |00y Ti12%124ap% 395 16A000£-TTEAA0D 259 16T2TaT-£5a1~£-TT0%xUA006 £~ TpA+EAY
12 65.6% . 1al~£-TT002» 1-ExALE- Of £ - TUEODPA - 0240225 TaT-£x0°T 40 | 67a1-0y TTACOBpAKATIEXF{ €B WL
PATAT-EPAE " - 0+8£%%0T2 79.5%£36 . 8% £76. 5% £B+T0, ROU SE°65.6%£01 Q2 60.2%ECVI+T 1£0

71 ExALE-08 F-Tuf@1 60yTv RAPD A006%410
Table 1 The results of RAPD with 41 primers in five breeds or strains of velvet — deer

Oyl I oyl 'D(,JAD, FS NR NP pp Fp
Primers Sequence of primers SY CB XF QY WL
OPB01 GTTTCGCTCC 2082 - 281 10 9 5 7 7 8 7 90.0
OPB02 TGATCCCTGG 2071 - 227 7 6 5 5 6 5 4 85.7
OPB03 CATCCCCCTG 2486 - 291 12 7 4 4 6 6 5 58.3
OPB04 GGACTGGAGT 2417 - 226 11 8 6 8 8 1 6 72.7
OPB05 TGCGCCCTTC 2522 - 466 10 9 6 7 8 7 6 90.0
OPB06 TGCTCTGCCC 2692 - 546 12 9 6 8 7 6 5 75.0
OPBO7 GGTGACGCAG 2307 - 517 13 9 7 6 4 2 3 69.2
OPB08 GTCCACACGG 2639 - 385 12 9 7 8 8 3 8 75.0
OPB09 TGGGGGACTC 2131 -1785 8 6 5 3 3 2 4 75.0
OPB10 CTGCTGGGAC 1034 - 233 9 3 0 3 1 1 3 33.3
OPBI1 GTAGACCCGT 2798 - 251 11 8 4 6 7 6 8 72.7
OPBI12 CCTTGACGCA 2799 - 191 13 8 3 7 7 6 7 61.5
OPBI13 TTCCCCCGCT 665£376 2 1 1 0 0 0 0 50.0
OPB14 TCCGCTCTGG 2147 - 205 9 7 7 6 6 5 5 77.8
OPB15 GGAGGGTGTT 2410 - 391 13 5 2 3 5 3 4 38.5
OPB16 TTTGCCCGGA 2513 - 261 9 6 5 1 1 5 1 66.7
OPB17 AGGGAACGAG 3354 - 505 12 9 4 9 9 7 9 75.0
OPB18 CCACAGCAGT 2776 - 469 8 5 4 3 4 3 3 62.5
OPBI19 ACCCCCGAAG 947 — 469 4 1 0 1 0 0 0 25.0
OPB20 GGACCCTTAC 3089 - 524 13 9 7 6 5 4 7 69.2
OPKO1 CATTCGAGCC 2194 — 434 9 4 3 3 4 2 4 44 .4
OPK02 GTCTCCGCAA 2788 — 308 11 8 5 5 4 2 5 72.7
OPKO3 CCAGCTTAGG 2176 - 203 8 4 4 4 4 3 2 50.0
OPK04 CCGCCCAAAC 2174 - 491 13 8 6 6 6 5 7 61.5
OPKO5 TCTGTCGAGG 1455 1 0 0 0 0 0 0 0
OPK06 CACCTTTCCC 2191 - 339 10 7 6 5 7 6 5 70.0
OPKO7 AGCGAGCAAG 2811 - 209 9 7 3 7 7 4 7 77.8
OPKO8 GAACACTGGG 2122 - 393 11 9 6 7 6 5 6 81.8
OPK09 CCCTACCGAC 2309 - 275 10 7 5 5 5 5 7 70.0
OPK10 GTGCAACGTG 2687 — 529 14 11 8 9 7 7 9 78.6
OPK11 AATGCCCCAG 2545 - 428 12 11 9 7 11 2 7 91.7
OPK12 TGGCCCTCAC 1986 - 259 8 4 3 3 4 2 4 50.0
OPK13 GGTTGTACCC 2262 - 330 10 4 1 4 4 3 5 40.0
OPK14 CCCGCTACAC 2814 - 377 10 8 5 5 7 6 7 80.0
OPK15 CTCCTGCCAA 2888 — 396 18 11 9 9 10 9 10 61.1
OPK16 GAGCGTCGAA 2830 - 837 4 3 3 2 2 3 2 75.0
OPK17 CCCAGCTGTG 1513 - 312 8 2 2 1 2 2 2 25.0
OPK18 CCTAGTCGAG 730£4980 2 1 0 1 0 0 0 50.0
OPK19 CACAGGCGGA 2043 - 315 11 7 5 6 7 5 7 63.6
OPK20 GTGTCGCGAG 2459 - 370 11 5 3 5 3 1 4 45.5
OPLOS AGGCAGGCAC 2523 — 635 7 4 3 4 4 4 4 57.1
xUEY  Total 395 259 177 199 206 156 198
fal-%  Multiform % 65.6 68.3 76.8 79.5 60.2 76.5

FSEROOGE-TT  6DE bpeRA - TTSENRERAPD +&Y4CEYENPETAT-EYEPPEFAT ~+&YCOUE - OF £ - TUEODPA - 02UEFPETAT-EPAE % £5YEE«ND
- 00£6BELD°XERE - TUEXFEP+ - 4% - 00£Q) YEQAO-£ - TUEWTERUA%COK - 00

FSERragment sizeEXNRERumber of RAPDE»NPERumber of polymorphismEPPEPolymorphism within populationE»FPERrequency of polymor-
phismESYEShuangyangE»CBERhangbaishanE»XFERifengE»QYEQingyuan£»WLEW ulanba
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2.2 5 OExALE-OB E- TUEGAOA” «+401

_U%Y 40 , 6Ta1-0yTv RAPD £x” 90U _+£- 08 - TUEBUPA - 02%E6A Shannon O, EY HERT TAE 5 _6F- 08 £- TUE@A
OA” «TaNup00, B %0 2£0 OE+T0PESY i OY ECT18AU+A0TTUTEe XF ©T CB pAECTAAULA0T xT_REWL PAECTAAU+E
01%00D.
XhuAutU@O°EUA - » A1 gD T3EPAYONGECT4£3¢ Y- 1y30fUEE Lo+ Ng£BTIEAEURODO» T TQUANAND - LAADTATEC — E«No
A-»"ALERP8Y- 1yl 50 APAEE1aN ; Oy T4, RNeDTIEAEENOA - » " ALE - OOLS0PT3EAGE - ¢~ 4N OY319E, RCOOA ™ «+3¥°
KIT2p¥0» . QY ECAEADE  1aA3T20-CA0- 1000063 ~0PAKRX00TCa0AAGLIDES: EXOOTOY 10, EELTE¥3AUESY00 111 O» 11
EVATALER-1y - GTANE» ™ 140 N Oy ToDT3EPALRA0-ELECTAKID] £6A” U™ j TAT0%TO-£N; Oy3T TELT | REGA” «+401 31
EXTUT . XT £40-E%ECTA” 6ERCOEO-EVECTAxéY " E+Va2» [-pAT+ - ATOEY , 6A13 A2cTOy 00 oD T3EPALAAOA U™ j Ta
04T -4, » . 3a°xE%E - THOUAAOY 1y310D£B0YHE00C0DTA - » "ALCT»0ATTAAL3 | A- » " ALEBA” «23%°Taf0%I T2, ~ 00 . +%
ND%e uAha1a: TA-ERAPD Ey¥%Y»Ud-~ 03AE0aPO. 110CE:6 .

D% ECTA0A” «ha11£2»h02TEA, ECTA0A  «+a0T pA , RUT£200P02UAECLA2A0A " «+401OUECTAAUCTECTAYAYA -0
2,£8a100UAERAOA” «+a01 20EGPA»UOEEAETEOET N 00%°AGOA” O TROPOAIEY

02TV 00%aCTE - O0AUOA” «+401 - &, »£%8 RAPD %1280A" «+401 pAACAGTE | REAUOOEC - OTOECTA0A ™ «&a 11 A
ATTE10¥RESOHUNDY 10 5, OEXALE- OB K- TUEQS |6, 6TAPA-OToRATOTAES YT 2686A " «+4010+02"2000UE - 00AU
O'I' .
2.3 5 OEXALE-O8 E-TUERAOA «-0»~

+1 3 EC, U%Y Nei EF“EE-qT22TTTEREEAPAWAPA 5 | OEXALE- OB K- TUEDS 6, 01a%apAOA” «%aAe .  6T1a%a0A" «¥ia
A8pA-T80U 0.06 ~ 0.26 OR%AEFPAEDTTOND+TEY: 5, 6EXALE- OB £- TP£QS 1&%APAOA” «1@TUEBA UPGMA -% - %UAA
11y AR STA%APATHT3 - ¢OyE+x" T W0 T% 1£0

“01% 1 ,618%a%0AaE+x" T%¢ E0O, 36 £H-0»k - 08 £- TREBUUA 6 TAXTTEROOUO»£OEF5 |6, 618¢E001é%AT2 5 |6
A=T0Co - OLAAAECE-0+51005 OU SY i €BiKFi®WL ©T QY. 0»°8A" Eped-£- 00pA 6 T4EN" I PAEGT-poAT 16%pCTEE aN;
OfpA - % To»U%TAT-£6°T8A7 07 02T 0»0ALHR0D " GOATAT-pADTT-TAA2CTEG20DOAUESO To0A ™ «»i”™ 02+E%T0»0ALEE
RAPD -0T69020EGuATUT3%0AA TV 0% -~ 03AEQAO»Cé 6 . OUTHOPESUT XF pAulO»AaECCT (7 CB pApUTpAAECEX
TEYO0UO»£B£H0°608” (1 SY PAUUEY , 6AAECYU0UO»ESES (T WL MAPUEAAAECOE (T QY pApU 5 | 6AAEC00%0000»
ESEXTOG (T 5 , 6AAECPAENOD, 618%03E0»AA . 61a%apA%IAATY:ATA+ XFiEB{6Y 00%400%° QY WL 08%auACxOu1a
IR LR

3 10A0
3.1 RAPD ECND%¢EXATECTA0A” a1 1ATTEUA DNA +6Y%C

+YND%¢ EUOAUA 41 , 80y TrON%« 75 ,6,614Ca - 0¢ 2EA»0D - ¢TOETOT 2 |6, 6 180u0PT8E«TaT-uA RAPD +&%CEEUA+
0a0»YiEBY1 280A " «+A0THRODYT | RUAAGADTE . T-E+0ALYOA” «%aApA%OAL - OTo%AL0+TA-EF-£- OB - TEBUPA  6T4
“OTYHO3EO»ARESOEA= | AVYEBURODOT " LATET D0 . EAE»OUEONE1Y3102»436 TOO»DOANOO - 0+8UAES” gfp« ET " 1y0d
. EnNé j 06100y TrEYA; »0%«0aPOES ~ aAA3YOUEYYY - 0To0®Ta00%0EU»0AA3y0a00T62T . RAPD EONEOPESEOUOY TTEY
0-00ET ¢ EET0a06%0£60” EOD¢ EAUOOUKETOTO» 6, 6 1&uAT@01D0 RAPD +&%CEAT TAERAPD 0£%0%12a DNA ToT03yAE
oo xTal-4%EGODPAO»DOTPOECTEXTYEBOLETRAETA DNA RFLP -Ox2AE BEE”002» 16" «T3pA DNA O, TET%:AxACRUTG
O4°0160020x+-3E6 . 00 EERAPD YW/ESOUN°000A” «+84C - hAR%RODYP” OCHAL .
3.2 RAPD -O0T6AUCUCAD -~ 03ExATECTAPAOA” «TaNupd

RAPD ECOU - OxOE®EHETT0»000D 1%0DD - 0To£AAKAL2»EU» - %3 16%p O TEAEU»U00x+0ApAG° TI£4 Th+iDIDSO! £-
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AU1»%1283600+ IDTETOATP2T+3 A, 618%&0U»000DTET 20UpA2TO1£60%:1 2830 ¥ 1+ DOADY°0F . “DOAD DNA fal-
DO2TOTERAPD 00%122E0TTOA” «TaNUDOOSECTA0A” «+40TETuAODDEDOON£»00 TUpANDY: ENORERYE 0 5 | 6EXALE- 00
£7£-TuE@A RAPD -0T6- " 0330AEEXALE - 08 - THEOA” «xEO” pA - &, »DOLBUIACPAOA” «+401 0% 46 % “®OUOUL - O8 & - TUEO

Table 2 The genetic diversity indek " H ECf five breeds or strains of velvet — deer and partition of
genetic diversity within and among populations

OyTT H, £°H,-H,£EO
Pn'):ners SY CB XF QY WB Hy Hyey i/ Hey ‘p/H . "
OPBO1 0.6932 1.4714 2.0467 1.6872 2.4262 2.7250 1.6649 0.6110 0.3890
OPB02 1.0409 0.9090 1.1684 1.6022 0.3466 1.3585 1.0134 0.7460 0.2540
OPBO03 0.0000 1.4741 1.0498 0.9092 1.0398 1.9772 0.8946 0.4525 0.5475
OPB04 1.3864 0.5624 0.6913 0.3467 1.2555 2.2194 0.8485 0.3823 0.6177
OPBO5 1.3868 1.2655 1.2255 0.5642 0.3477 2.0055 0.9579 0.4777 0.5224
OPB06 1.38%4 1.0399 0.8672 1.0400 0.3467 2.3736 0.9366 0.3946 0.6054
OPB07 1.5568 2.0796 0.9354 0.3866 0.5824 2.2373 1.1082 0.4953 0.5047
OPBO8 2.1686 1.7380 1.3891 0.3486 2.3884 2.8062 1.6065 0.5725 0.4275
OPB09 2.1646 0.5628 0.6973 0.3461 0.9096 1.4403 0.9361 0.6499 0.3501
OPB10 0 1.0398 0.3659 0.3496 0.9190 1.0005 0.5349 0.5346 0.4654
OPB11 1.0399 1.3864 1.9289 1.9488 2.4596 2.6896 1.7527 0.6517 0.3584
OPBI12 0.0000 1.9030 1.5207 1.6032 1.1288 2.4298 1.2311 0.5067 0.4933
OPB13 0.3867 0 0 0 0 0.2180 0.0773 0.3548 0.6454
OPB14 1.4734 1.6122 1.5688 1.1348 1.5563 2.1851 1.4691 0.6723 0.3277
OPBI5 0.0000 0.5658 1.0708 0.7787 0.9904 1.1836 0.6811 0.5755 0.4246
OPB16 0.7782 0.0000 0.0000 1.4256 0.0000 1.0057 0.4408 0.4383 0.5617
OPB17 0.9096 2.4664 2.5883 1.7380 0.6972 3.0281 1.6799 0.5548 0.4452
OPBI18 0.6941 0.5634 0.7699 0.3476 0.5681 1.5750 0.5886 0.3737 0.6263
OPB19 0 0.3479 0 0 0 0.2181 0.0696 0.3192 0.6809
OPB20 0.3461 1.3496 1.2902 1.7338 0.7782 2.9901 1.0996 0.3677 0.6323
OPKO1 0.3586 0.3566 0.6753 0.9940 0.3476 0.9839 0.5464 0.5554 0.4447
OPKO02 0.2158 1.2582 1.0254 0.3496 0.7782 1.6070 0.7254 0.4514 0.5480
OPKO03 0.3469 0.5624 0.9161 0.3466 0.2258 1.1084 0.4796 0.4327 0.5673
OPKO4 0.0000 0.5644 1.7697 1.4785 1.2948 1.9912 1.0215 0.5130 0.4869
OPKO06 0.0000 1.3416 2.0245 1.7387 0.6932 2.1343 1.1596 0.5433 0.4567
OPKO7 0.7782 1.8180 1.7539 0.9191 1.9488 2.0853 1.4436 0.6923 0.3077
OPKO8 0.3437 0.9200 0.6478 0.6932 0.9213 1.1889 0.7052 0.5932 0.4068
OPK09 1.3858 1.1248 1.1230 1.3864 1.9508 2.0898 1.3942 0.6671 0.3328
OPK10 1.7333 1.0398 2.0617 2.5112 1.4714 3.2021 1.7635 0.5507 0.4493
OPK11 2.7728 1.2486 3.1050 0.5639 1.6022 8947 1.8585 0.6420 0.3579
OPK12 0.0000 0.5623 0.9653 0.9207 0.4743 2591 0.5843 0.4641 0.5359
OPK13 0.0000 0.5633 1.0381 0.0000 1.1251 1700 0.5453 0.4661 0.5339
OPK14 0.0000 0.6479 2.0905 1.6032 0.7782 .2897 1.0240 0.4472 0.5528
OPK15 1.7350 1.7722 3.6666 3.1194 2.6420 2.5870 0.6581 0.3419

.0317 0.6723 0.6517 0.3483
5174 0.3915 0.7566 0.2433

OPK16 0.6952 0.5664 0.7125 0.6937 0.6938
OPK17 0.0000 0.2158 0.3012 1.1298 0.3106
OPK18 0 0.3469 0 0 0 .2182 0.069%4 0.3182 0.6819
OPK19 1.3868 1.9488 1.7243 1.1299 1.8181 3318 1.6016 0.6868 0.3131
OPK20 0.6936 1.7343 0.9492 0.3444 1.0389 1.4523 0.9521 0.6556 0.3444
OPLO5 0.7883 1.1398 0.8717 0.7782 0.7782 1.2243 0.8712 0.7116 0.2884

X 0.7662 1.0517 1.1249 0.9748 0.9908 1.8095 0.9997 0.5397 0.4605

N OO = W = =
o
[9%]
=
N
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Table 3 The genetic distance of 75 individuals belonging to 5 breeds or stains of
velvet — deer calculated from 40 polymorphic primers

SY02
SY03
SYo4
SY05
SY06
SYO7
SYO08
SY09
SY10
SY11
SY12
SY13
SY14
SY15
CBO01
CB02
CB03
CB04
CB06
CB07
CB08
CB09
CB10
CBI11
CBI2
CB13
CB14
CBI15
XK1
XF02
XF03
XFo4
XK05
XF06
XFO7
XF08
XF09

XF10

XF11

1411
.1637
.1746
1626
1102
1230
.0861
1137
1354
1155
1164
L1224
.1066
L1371
.2048
.1944
1624
.1968
11921
1764
1943
.1902
11232
.1823

. 1896
1042
1834
1221
.2007
0884
. 1868
1190
.2063
1132
.1928
1269
1767
.2048
1975
L1889
1680
.1920
.1695
1735
1560
.1644
1905
1749
1722
1762
1714
.1834
.1914
.1984
.1693
.1656
.1814
11929

1148

1428 .
L1123 .
115 .
.0590
1230
11
11089 .
.0822
.0982
L1232,
1042
1068 .
1867
1771 .
1954
1755 .
1789
.1902
1769 .
.1883

.1653

.0919
.2068
.1033
1704
L1252
1793
L1184
.1889
11382
.2000
.9302
.1908
1145
.1992
.2170
1835
1809
1709
.1760
1835
1771

1785
1757
1471
1823
.1596
1837
1819
1792
1819
.1984
1721
1574
1682

11929

1895
1351
.1654
. 1450
1592
.1500
717
1269
. 1866
1055
. 1666
1307
.2046
11927
1893
1692
.1961
.1801
1672

1582
.1605
1318
1596
.1365
1724
1878
.1637
1730
1871
L1782
.1423
.1632
1812

0456
.1094

1708
L1204
.1106
.1030
.1076
1367
1059
1314

1825
1932
2114
.2180
1917
1938
1782

1708

1969

.2060
1711
. 1885
.1455
1748
1264
2129
1128
.2000

2047
.1960
1968
.1843
.2156
.1834
.1887
1804
1724
1714
1713
. 1856
1612
1870
1953
1748
.1760
.2052
.2162
.1611
.1891
. 1805

1324
.0988
1785
1281
.0954
.1068
.0961
.1367
1059
1238
1728
1749

. 1804
.2076
.2030
1917
1823
1744

1669

11931

.1984

1771

1022
1787
1367
.2053
1153
.1923
L1187 .
.2087
.1936
1929
1744
.2039
.1656
1813
1561
1570
1771
.1563
1647
1574
1735
L1835
.1689
.1685
1769
.2007
.1401 .
.1853
1746

.1285
1434
1119
1329
.0751
.1029
.1282
.0933
(1153
.2000

1704
.1807
.1840
.1916
1705
.1937

1782

1969

1793

1785
1102
.2092
1200
. 1884
.1068
1967
.1952
1850
.1679
.2039
1787
.1698
1573
1721
.1708
.1634
1698
1570
1673
1952
1702
.1947
1744
. 1890

.1656
1682

1554
L1204
.1068
.0992
.0730
1171
1136
1047
11922
.1863
.2007
.2000
.1917
.1992
. 1861
.2015

1785

2045

.1909

1923

.1905

2129
1787
.1961
. 1496
.2087
L2181
.1929
1854
1803
1764
1887
1776
1724
1722
1525
1712
1537
1882
1875
.1676
1722
.1992
1969
1736
L1853
1736

1196
1059
1213
.1495
.1203
1167

1269
1843
1708
1515
. 1846
1878
.1499
L1782
1780

1511

.1853

.1679

.1846

1746

1785

. 1846
1542
1767
.2246
.2047
.2007
.1643
11921
.1660
.1850
.1605
1877
.1673
. 1826
1570
1954
.1676
.1914
.1947
.2022
1539
1621
1734
1969

.1593
1362
.1605
.1434

1124

1149
.1914
L1892
(1811 .
.2030
.2098
1795
.1814
1968

.1698

.1961

1977

.1954

1818

.2045

.1992

.2000
1912
L1843
.1601
1794
.1905
1729
1573
1753
.1708
.1590
1660
.1603
.1673
. 1866
1702
1826
1857
. 1805
.1605
1728
1721

.1455
1389
.1058
1257
.1281
1812
.1679

.1969
.1924
.1924
1753
1750

1753

.2053

L1802

.1663

1873

.1984

.1892

.1936

1937
L1224
1929
1375
. 1894
.1679
1730
1743
.1606
1771
1504
1309
11921
1411
1842
.1506
.1937
1313
. 1860
11232

1081
L1372
1025
L1128
1734
1717
.1600
.1701
1811
1584
1714
1712

.1483

.1861

1612

1778

1597

.2022

.1701

.1976

1819

L1850
1227
. 1594
. 1494
.1615
1827
1531
1776
. 1466
.1284
.1686
.1462
. 1804
.1401
1744
1247
1589

. 1844

.2030

L1892

1907

1928

.2076

.1946

1871

.2031

.2023

1343
1150
1136
.1984
.1884
.1992
.1907
.1939
.1863
.1961
.2000

1795

1599
1511
1739
1733
.1650
.1669
.1428
.1936
.1451
. 1856
. 1467
L1835
.0836

1718

.1637

.1905

L1922

1780

1757

.2070

L1780

.2024

2144

1975

1811
11337
1644
. 1444
.1890
L1231
11927
1324
.1961
.0939
L1825
1195

1564
1780
. 1856
.1835
L1791
1859
1891
1776
L1834
1832

1865 .

.1621
.2007 .
L1830
1825
.2007
.1923
1923
L1828
.2102

1867

.2054

1800

1891

1832

.2100

.1969

.2016

.1976

L1848

1704

.1805

717

.1385

.1653

.1166

.1801

1102

. 1840

1245

. 1898
. 1400

1733
1879
.1984

1977
. 1864
. 1846

1844
1769
1915
L1818
.1984
.1850
.2038
.1946
.2071
1875
. 1866
.1947
1554
.1660
1520
.0789
.1898
1295
.1969
1391
.1876

1395
1937 .1605 .1715

.0873
1685

1247
1055

0693

.0980

1132

L1119

L0778

1244

.0951

.1050

1991

1713

.1623

1717

.1663

1807

1705

.1696

1423

1854

1289

1518
L1522

1557

.1580

1240

L1278

0518

0930

.0978

.0975

1077

.0857

1198

.1026

.1200

.2047

L1851

1764

.1700

1570

1713

1764

.1640

L1872

.1692

1544
1349

1930

L1169 .1341

L1156 .0909

1353 .0954

1760 .1984

1623 .1647

1685 .1901

.1654

.1465 .0659
.0909 .1148
1363 .1384
L1204 11572 .

(1136 .1423

1390 .1030

11356 .1141

.1069 .1428 .

.1960 .1912

1769 1718

.1644 .1976

1561 .1773

.1676 .1859 .

1866 .1932

1542 .1566

.1634
771 1644

10930 .1274 .1423 1595 .1395 .1329 .1746 .1634 .1254

1561

L1309

1685

1688

1153

.0953

0847

1145

1390 .

1186

1866

1676

1744

1534

1818

1843

1782

1660

1851

1603

717

L1574
1302

.0967

1342

.0990

L1111

1300

.1035

. 1866

1714

1744

.1608

1704

1508

1669

.1698

.1703

L1412

1564
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XF13

1868

1891

.2168

XF14

1755

1717
2173

XF15

1757

.1914
.2064

WI01

2278

.2097
2262

WLO2

.2424

.2233

.2288
.2548

.2400

2217

WLO5

.2226
2478

WL06

.2360

.2173
.2430

WLO7

2415

.2433
2271

WLO8

.2435

.2123
.2462

WLO9

.2434

2117
.2374

WLIO

2591

2272
.2532

WLI11

.2327

.2145
.2394

WLI2

.2320

.2301
.2431

WLI3

.2370

.2349
2527

WLI14

.2703

.2256
.2430

WLI5

.2393

.2247
.2419

QY01

.2240

.2456
.2545

QY02 .

2222

.2399
.2485

QY03 .

2363

.2500

.1968
2104
L2191
.2048
.1628
1830

1899
.1834
. 1500
2282
1975
2144
.2256
.2194
2494 .
.2435 .2269
.2250
.2292
.2360
L2138
2426 .
.2410 .2249
.2106
.2191
.2361
.2217
.2301
.2332
.2107
.2515
.2269
.2125
.2373
.2349
2118
2371
.2295
.2192
.2195
.2168
.2188
.2231
.2363
.2057
.2464
.2494
.2100
.2433
2443
.2343
.2423

.2229
2041
.2332
.2015
2421
.2190
.2000
.2403
.2136
.2093
.2426

.2061
.1944
.2123
.2088
.1617
1564

1691
1718

.2211
.2097
.2238

.2344
.2108
.2463

.2514
.2288
.2557

.2441
.2258
.2439

.2295
.2226
.2285

.2524
.2215
.2567

2416
2229
.2453

.2356
.2206
L2474

2474
2117
.2389

.2460
2272
.2625

.2256
.2186
.2326

.2407
2179
.2402

.2375
.2307
.2494

.2604
.2298

.2594
2164
2474
.2104
.2301

.2358
.2125
.2245
.2147
.2180
.2382

.2180
2173
.2246
.2120
1795
1749

.1914
1828

2137
.2170

.2603
.2349
1497
.2693
.2443
1521
.2654
.2249
1422
.2585
.2258
L1130
.2540
.2371
1179
.2469
.2382
1250
.2489
.2238
.0826
.2489
.2233
.1106
.2556
.2386
1241
2424
.2338
.1087
.2540
.2292
.1030
.2592
.2380
1140
.2581
2494
.0960
2571
.2156
1478
.2107
.2524
.2195
.2091
.2543
2217
.2263
.2490

.2062
.2031
.2167
1818
1720
.1766

1953
1769

.2096

2184

.2479

.2361

2571

2292
.1205

.2614

.2341
1241

2505

.2390
.1203

.2418

.2301
.0941

2510

2273
.0707

.2326

.2210
.1205

.2365

.2206
.1000

2515

2317

.2304

.2231
.1028

.2500

.2384
.1013

.2592

.2351
1036

.2540

12382
L1121

.2448

.2332
1160

.2068

2419
1791

.2205

2287
.2148

.2301

.2384

1944
.1929
.2048
1872
1832
1818

1757
1744

.2301

.2040

.2609

2422

2577

.2229

.2459

.2200
1483

.2469

.2168
L1144

.2546

.2197
.0707

2515

.2373
1310 .

.2536

2147
1189

L2578

.2266
1165

.2520

2254
.0816

.2469

.2048
L0971

.2423

2282
1217

2474

.2329
111

2712

2197
1283

.2536

.2310
1057

2224

2514
.2057

.2053

.2342
.2244

.2343

2441

.2023
2154
.2087
.2057
1569
.1835

.2030 .
.1800

2177

.2108

.2231

.2419

.2326

.2389

.2375

.2396

2224

2282
.0548

.2336

.2271
1231

.2348

.2620

.2244

.2135
1397

.2406

.2086
1247

.2351

.2457
.0991 .

2104

.2240
.1054

.2338

.2484
.0785

.2386

.2366
.1149

.2540

.2399
L1144

2285

2304
1225

.2030

2475
1951

.2015

.2298
.2295

.2108

.2600

.1984
.2337
2128
.2007
1641

.2342

2137

.2400
.2314

.2453
.2489

.2500
2175

2307
2224

.2505
.2459
1323

.2351
.2267
.1092

2577
2244
.1619

2452
.2282

1516

.2561
.2392

.2348
2224
.0805

.2382
.2258
.0660

2474
.2510
1111

.2670
.2336
1193

2412
.2163
1231
.2185
.2567
1838
.2168
.2395
.2104

.2187
.2340

2055
.1929
.2200
.1992
1673
1818

1789
1627

.2373

.2390
.2339

.2402
.2351

.2409
.2240

.2419
2249

.2453
.2279

.2382
.2089
1491
.2402
.2269
1238
.2359
.2266

.2469
.2254
1130
.2338
.2208
.0889
.2454
2242
1179
.2422
.2123
1071
2577
.2402

(1155 .

2443
.2351

.0884
.2292
2476
.1983
.2160
.2190
.2295
2412
.2480

12031
1028
.2015
L1791
1726
1225

1883
L1133

.2186
2473

.2406
2537

.2500
.2419

2424
.2594

2313
.2394

2427
.2559

.2276
.2399

2418
.2676
.1659

.2333
.2549
.1288

.2443
.2489
.0984

.2233
2478
L1134

.2469
.2558
.0905

.2479
.2527

L1189

.2510
.2516

.2459
.2419
. 1441
.2076
2304
1795
2213
2127
.2105
.2194
2145

L2071
L1250
2175
1755
1612
1201

1728
1349

.2145
1925

.2448
.2271

.2500
.2201

.2505
.2213

2434
2181

.2510
.2126

.2439
.2141

.2336
2117

.2541
.2068
.0852

.2443
.2058
1125

.2233
.2098
1360

.2429
.2339
L1304

.2396
.2093

.2633
.2252

1061 .

.2500
.2201

1365
.2038
2377
.2304
.2099
2241

.2408
.2194
.2500

.1968
1237
.2032
1540
1816
1189

1741
1257

.2285
.2000

.2510
.2094

.2644
.2109

.2484
2247

.2454
.2049

.2531
2118

.2581
2217

.2438
.2067

.2563
1931

.2629
.2135

11235

2454
.2049

1516
.2367
.2250

.1637

.2541

.2255

1312
.2697
.2161

.2520
.1983
1390
.2093
.2490
.2133
.2038
2470
2282
2172
.2335

.2000
1428
.2188
.1601
.1961
1226

.1968
(1178

.2074
.2237

2255
.2535

.2268
.2464

.2320
.2392

.2206
.2362

.2236
2474

.2166
.2445

.2226

.2464

.2264
.2382

.2294
.2530

.2247

.2362

1385
.2199
.2316

.2245

.1002
.2362
.2595
1086
.2310
.2464
1258
.2007
.2316
.2041
.2148
2299
.2188
.2246
.2357

.2031
1683
.2056
.1462
L1762 .
1352

L1843
. 1461

.2188
1991

.2368
2375

.2463
.2510

.2591
.2434

.2439
.2323

2474
.239

.2402
.2408

.2380
2263

2547
.2343

.2489
.2453

.2235
2282

.2392
.2276
1285
.2526
.2448
L1198
.2598
.2396
11236
.2505
.2304
1058
.2194
.2271
1797
.2023
.2337
2184
.2235
.2319

.2204
1673
.2270
.1614

1385

L1821
1341

2242
.2135

.2505
2433

.2638
.2565

.2360
2371

.2369
L2182

.2566
.2616

.2494
.2384

.2392
.2363

2432
.2525

.2540
.2348

.2329
2222

2444
.2455

.2536
.2464
.1052

.2566
.2494
1222

.2433
.2404
1130
.2360
.2220
11991
.2266
.2165
.2298
.2325
2260

.2088
L1529
11991
1587
1737
1207

1739
1274

L1835
2152

2135
2453

.2233
.2505

.2163
.2390

2172
.2280

.2033
2515

2132
.2242

.2025
.2464

.1974
.2505

.2217
.2326

.2049
.2320

2123
2434

.2210
.2320

2117
.2638
1741

.2108
.2342
1377
.2485
.2313
2074
2427
.2144
.2304
.2332
.2271

.2062
1717
.1968
1411
1720
. 1456

1798
1451

.2016
.2033

.2148
2255

.2163
.2268

.2095
.2443

2144
.2329

.2049
2278

.2307
.2291

.2040
.2058

.2033
2179

.2188
.2294

.2104
.2247

.2096
2323 .

2222
.2288

.2213
.2447

.2163
.2226
1814
2452
2322
.2107
.2395
.2226
.2295
2417
.2206

.1937
.1605
.1803
1389
1753
.1098

1793
1504

.2286
2222

2464
2520

2474
.2489

2283
.2455

.2252
.2465

.2565
.2459

.2375
.2509

.2354
.2369

.2351
.2367

.2379
.2515

2411
.2347

.2405

.2454
.2469

.2484
.2419

.2273
.2570

.2438
.2301

L2181

.2195
.2284
.2408
2442
.2380

L2125
.1616
.2270
1515
.1780
1247

.1666
L1041

.2363
1967

.2587
2268

.2515
2157

.2560
2210

.2530
.2016

.2525
.2166

.2535
2222

.2433

L2157

2515
.2151

.2540
.2266

.2289
1975

.2606
.2090

.2536
.2301

.2648
.2291

.2515
.2033

.2514
2217

.2380
.2355
1302
.2558
.2180

.1883
.1656
.2023
.2040
1738
1209

1739
1041

.2270
.2213

2571
2352

.2298
.2406

.2386
.2373

.2316
2138

.2307
.2458

.2520
.2345

.2338

.2336

.2405

.2404
2224

L2198
2179

2470
.2459

.2520
.2384

.2469
.2416

.2379
12282

.2613
.2295

.2481
.2239

.2543
.2416

.2116

. 1866
.1851
1738
. 1445

1510
.1400

.2270
.2442

.2367
.2376

.2500
.2389

.2268
.2561

.2396
.2365

.2388
.2441

.2320
.2452

.2379
.2642

.2336
.2301

2444
.2415

.2356
.2489

.2390
.2567

.2398
.2537

.2469
.2399

.2338
.2389

.2537
.2396

2218
.2298

2428
.2480
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2388 .2192 .2322 .1991 .1789 .2058 .1991 .1836 .2108 .1711 .2182 .2093 .1958 .1836 .1991 .2201 .1899 .2224 .0955 .1025

QY04 .2440 .2284 .2029 .2145 .2337 .2147 .2260 .2108 .2369 .2269 .2153 .2209 .2362 .2194 .2245 .2289 .2298 .2287 .2437 .2462 .2234
2301 .2460 .2301 .2485 .2304 .2207 .2316 .2298 .2322 .2104 .2377 .2411 .2241 .2123 .2258 .2122 .2204 .2301 .2256 .2295 .2356
2424 2228 .2241 .2073 .2000 .2222 .2233 .1959 .2190 .1877 .2469 .2343 .2123 .2040 .2113 .2282 .2107 .2263 .1119 .0842 .0838

QY05 .2380 .2228 .2014 .2243 .2281 .2207 .2243 .2092 .2390 .2213 .2175 .2192 .2421 .2177 .2266 .2271 .2433 .2345 .2495 .2481 .2293
2514 .2403 .2360 .2543 .2287 .2342 .2534 .2281 .2342 .2087 .2397 .2352 .2299 .2222 .2241 .2182 .2265 .2247 .2162 .2316 .2455
.2405 .2249 .2263 .2137 .1983 .2163 .2175 .1943 .2295 .1821 .2408 .2323 .2147 .1983 .2056 .2263 .2131 .2326 .0996 .0950 .0715
.0344

QY06 .2255 .1915 .2118 .2084 .2237 .2200 .1931 .2046 .2153 .2168 .2053 .2030 .2023 .2093 .2260 .2382 .2351 .2452 .2528 .2589 .2362
2432 2475 2277 .2538 .2357 .2490 .2569 .2390 .2337 .2120 .2392 .2426 .2218 .2177 .2196 .2137 .2102 .2391 .2194 .2310 .2332
2440 .2129 .2217 .2129 .1891 .2156 .2088 .1935 .2123 .1812 .2361 .2233 .2057 .1975 .2089 .2256 .2123 .2238 .0944 .0783 .0389
.0751 .0936

QY07 .2289 .2292 .2112 .2230 .2269 .2233 .2192 .2194 .2417 .2239 .2200 .2178 .2252 .2241 .2292 .2337 .2346 .2144 .2408 .2471 .2319
L2271 .2313 .2233 .2417 .2237 .2331 .2167 .2346 .2292 .2193 .2347 .2380 .2287 .2286 .2228 .2245 .2134 .2348 .2226 .2304 .2445
2474 .2122 .2328 .2122 .1882 .2148 .2080 .1845 .2157 .1885 .2272 .2142 .2049 .1926 .2081 .2083 .2116 .2231 .0891 .0576 .0802
.0581 .0692 .0986

QY08 .2363 .1976 .2142 .2030 .2108 .2109 .2069 .2304 .2295 .2077 .2077 .2093 .2047 .2117 .2403 .2529 .2417 .2404 .2441 .2543 .2428
.2421 .2504 .2343 .2529 .2500 .2325 .2400 .2572 .2480 .2307 .2380 .2574 .2433 .2397 .2298 .2316 .2485 .2304 .2455 .2377 .2320
.2550 .2269 .2283 .2114 .1957 .2141 .2154 .2040 .2025 .1958 .2349 .2135 .2083 .2000 .2197 .2243 .2066 .2307 .0565 .0870 .0944
111 .1334 .0972 11154

QY09 .2375 .1992 .1933 .1931 .2007 .2084 .1931 .2239 .2269 .2015 .2015 .1992 .2102 .2015 .2298 .2382 .2237 .2264 .2452 .2514 .2249
L2277 .2436 .2200 .2500 .2281 .2260 .2292 .2351 .2413 .2120 .2235 .2426 .2218 .2369 .2159 .2175 .2298 .2165 .2233 .2233 .2292
.2360 .2129 .2256 .2210 .1975 .2073 .2168 .2016 .2082 .1975 .2361 .2150 .2098 .1935 .2292 .2256 .2123 .2238 .0789 .0745 .0817
.0905 .1128 .0807 .0676 .0622

QY10 .2304 .2038 .2089 .2284 .2245 .2209 .2207 .2054 .2355 .2215 .2061 .2155 .2110 .2256 .2269 .2431 .2437 .2386 .2461 .2561 .2371
.2480 .2407 .2248 .2664 .2404 .2423 .2380 .2514 .2423 .2208 .2362 .2475 .2377 .2147 .2357 .2260 .2307 .2325 .2280 .2241 .2380
.2650 .2175 .2226 .2138 .1858 .2000 .2096 .1862 .2049 .1820 .2412 .2201 .2066 .1862 .1975 .2182 .2132 .2164 .0754 .0710 .0820
.0754 .0671 .0772 .0757 .0859 .1042

QY11 .2286 .2175 .2111 .2152 .2342 .2115 .2152 .2153 .2260 .2275 .2122 .2138 .2289 .2162 .2290 .2256 .2342 .2255 .2328 .2391 .2241
.2307 .2388 .2346 .2298 .2234 .2290 .2362 .2266 .2213 .2191 .2460 .2416 .2247 .2245 .2037 .2167 .2133 .2345 .2185 .2301 .2519
.2390 .2159 .2209 .2080 .2008 .2310 .2120 .1967 .2238 .1967 .2310 .2266 .2090 .2088 .2161 .2247 .2114 .2392 .0978 .0857 .0542
10556 .0742 .0613 .0751 .0891 .0957 .1115

QY12 .2307 .2194 .2316 .2286 .2364 .2367 .2131 .2211 .2358 .2295 .2295 .2235 .2310 .2220 .2349 .2475 .2519 .2466 .2699 .2681 .2567
2563 .2490 .2446 .2553 .2524 .2582 .2665 .2441 .2427 .2170 .2485 .2440 .2380 .2304 .2360 .2263 .2231 .2442 .2401 .2480 .2344
.2494 .2292 .2386 .2057 .1856 .2166 .2097 .1901 .2217 .1735 .2291 .2245 .2066 .1983 .1975 .2184 .2050 .2291 .0898 .0813 .0611
.0507 .0426 .0643 .0666 .1124 .1189 .0802 .0757

QY13 .2144 .2000 .2089 .2168 .2245 .2131 .2092 .1976 .2239 .2138 .1984 .2116 .2031 .2178 .2153 .2509 .2514 .2272 .2500 .2523 .2333
L2519 .2524 .2325 .2586 .2366 .2500 .2420 .2552 .2307 .2088 .2362 .2435 .2301 .2301 .2205 .2183 .2228 .2362 .2163 .2280 .2460
.2530 .2099 .2265 .2179 .2025 .2123 .2298 .2105 .2256 .1860 .2371 .2285 .2066 .2145 .2219 .2224 .2215 .2412 .0986 .0748 .0820
.0831 .0825 .0810 .0834 .0937 .1042 .0813 .0846 .0763

QY14 .2365 .2099 .2037 .2114 .2190 .2153 .2114 .2153 .2298 .2122 .2122 .2138 .2172 .2123 .2251 .2295 .2342 .2255 .2366 .2467 .2128
.2423 .2388 .2230 .2490 .2234 .2213 .2283 .2228 .2404 .2151 .2304 .2220 .2322 .2245 .2150 .2167 .2172 .2307 .2147 .2185 .2362
2231 .2159 .2325 .2000 .1925 .2147 .2120 .1927 .1991 .1886 .2269 .2182 .2049 .1847 .2121 .2247 .1991 .2106 .0786 .0895 .0736
.0556 .0704 .0842 .0597 .0813 .0727 .0769 .0725 .0834 .1038

QY15 .2398 .2163 .2173 .2101 .2178 .2298 .2140 .2259 .2407 .2187 .2187 .2125 .2240 .2189 .2358 .2286 .2334 .2514 .2436 .2461 .2576
2298 .2380 .2337 .2524 .2340 .2319 .2394 .2490 .2358 .2097 .2295 .2409 .2351 .2313 .2331 .2271 .2320 .2260 .2252 .2252 .2354

.2586 .2185 .2158 .2107 .1949 .2092 .2065 .1827 .2142 .1867 .2343 .2085 .2117 .1868 .2066 .2109 .2058 .2259 .0823 .0856 .0653
.0745 .0817 .0645 .0748 .0851 .0724 .0805 .0W6.0753 .1080 .1111

xC£0D Ey %Y 10 0} pA 6 T&+a °A0A "TT2 SYOIESY02EBY03E. . ... £-8Y15£-CBO1E-CBO2E-CBO3E. . . . . £-CB15E-XFO1£-XFO2£-
NotesERumerals lined in rowE-corresponding the individual number in proper orderf-were SYOIESYO2ESY03£. . . . . ESY15£6B01£EBO2E
CBO3£Ex. . ... E6BISEXFO1EXFO2EXFO3E. . . . . EXFISEWILO1EWLO2ES. . ... EWLISEQYOIEQYO2E. . . .. £QY13£QY14.
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+TA-EAECTA0A” «+A0TUTEBA EAUOSEAYRODYI  RUAN j Oy 3T TEO+%00D1G. RAPD -OTOEUUApRPAEXALECTA0A « Ak
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Fig.1 Dendrogram generated by the UPGMA cluster analysis from 75 individuals belonging
to five breeds or strains of velvet — deer

Between  And
74 72
72 66
66 58
58 28
28 SYO1
28 SY08
58 SY13
66 61
61 52
52 46
46 27
27 10
10 SY02
10 SY07
27 SY12
46 39
39 20
20 SY06
20 SY11
39 SY14
52 50
50 30
30 SY03
30 SY10
50

3 SY04
3 SY05
61 54
54 SY09
54 SY15
72 71
71 69
69 62
62 60
60 56
56 44
44 38
38 13
13 CBO1
13 CBO8
38 CB09
44 29
29

5 CB02
5 CBO7
29 CB12
56 CB10
60 CB13
62 45
45 35
35 11
11 CB04
11 CBO5
35 CB11
45 CBi5
69 48
48 32
32 CBO3
32 CB06
48 CB14
71 70
70 68
68 65
65 43
43 XFO1
43 XF12
65 59
59 34
34 XF02
34 XF11
59 53
53 %5
925 XF03
25 XF10

Length Between
0. 02378 53
0. 02501 68
0. 00655 67
0.01761 55
0. 04309 36
0. 04309 36
0. 06069 55
0. 00509 67
0. 00560 64
0. 00290 51
0. 01081 51
0.01331 64
0. 02952 22
0. 02952 22
0. 04284 70
0. 00467 74
0.01140 73
0. 03757 63
0. 03757 40
0. 04897 24
0. 00213 24
0. 01081 40
0. 04360 31
0. 04360 31
0. 03160 63
0. 02281 57
0. 02281 49
0. 00468 47
0. 05747 41
0. 05747 17
0.00218 17
0. 01470 41
0.01108 47
0. 00247 49
0. 00355 18
0. 00610 6
0. 00466 6
0. 01285 18
0. 03465 57
0. 03465 42
0. 04750 33
0. 00862 16
0.01763 16
0. 02591 33
0. 02591 42
0. 04354 73
0. 05826 37
0. 06181 15
0. 01093 7
0. 00680 7
0. 01360 15
0. 03296 37
0. 03296 26
0. 04656 23
0. 05335 21
0.02138 19
0. 00854 8
0. 04545 8
0. 04545 19
0. 05399 21
0. 00507 14
0.01102 4
0. 00677 1
0.01576 1
0.05144 4
0.05144 14
0. 00557 23
0. 01509 12
0. 04653 9
0. 04653 2
0.00416 2
0. 01564 9
0.04183 12
0.04183 26

And

QY03
QY06
QY11
QY15
QY13
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