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B S HWRAITHM. S ERECLRER e, B, 2% 3B %A RBEMRF R Tk, A ISSR & Rt ¥
PEIF R A T HAT A SR OA. i 14 MR ARRO LR, K2 XN HPHkh 12 85FFw., T4
PEAF a9 51 M3t 114 kXA a9 A B 40 DNA #4747 3. 25385 61 A, FHEHELEIIH5. 08 Mk, A+ %
AMALES8A, 5A5FK05.08%. FHELFN DAL 83ASARLEE, FHAXFEARHMND A 1.657 8, Nei's
KW S HMIEH(H) A 0.373 2, Shannon 12 B35 (1) A 0.547 1. @B R E 54, FARZAFEHMEEKA
0.680~0.936, f£ 0.750 &, MH#THAh 1320, £ A 3 B8 3 ANEMBIKE EAEIE S /£ 0.032 7~0.046 2 X 14, i
Be— B JE A 0. 954 9~0.967 208, AEA(N,H 11.197 5. XM EHEF T4 S K, @ 3 ABEK I
KEENR YL, FHERTHEREC L KGR R — TR F A AR A
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Btk (Juglans regia L.), WAL, JEtk. FJg FIHBEE (Juglandaceae) #HkJE (Juglans) ., 244
RAAEY). bk 2B AR AR R 2 — . BRI L FEF . SR A DL AR AS B 8 B4 35 i 1 4
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GEURAR R B, AR A RS L R B R T R LA R AR 2 by A B R L B R R T R R R . BRI
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ISSR(SSR-anchored PCR) & —F i B 73 F A5 ic . & H ZIETKEIWITCZ 46 7E 1994 47 & e >k 1)
— PP R AL R TFAR e, IR BOR BN TR IR iy, RA Y, @A, BAERT R, PRy
PR R SRR L e M R AR AR R, I R ALY L R L AT A SR
FSEEE SRRl A Ak ol o VA A E AR I B 5 B A 7 o AN T R, T SR — A T T R R 4 F b

O R HEM. 2017-03-06
HAEWA . ERTA RS R AT SO R T T B (este2017shms-zdyf0102) 5 55 P 3 10 EL RN 300 3 O 101 4% 8k 538t 15 9% I 44 7 ) 1 BF
585 TP JR R AT 535 H (104190-41032615).
EERA: K FF992 ), &, WISBHAA, HERRE, FENFAYFUFR.
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AR BEAR - Hby DX 3N () A% Bk it b O B AR A 0 0 D ) RS VR I L 2 ) AR R ISSR R AR X B 8 A Ak
JCF . AR ZE I P AR B P A%k 4 AR SE AR R AL 61 Fh BT HEAT 1Bt 2RV ST, DRI T
B T TR]AS [ A I ) 3542 728 S5 15

HRZE I Xl T H AR R R, MR+ T, WOk AR KX, KRN 43 A R
U AE RIS . 2 X AR SR AE R DD L AR, A A AR )T iy TR B I A G XA B 2011 AR E
FMl R s “hEEERZ S, AR ARE R | AR BT IR A R R R, RIS R Bl AL T I,
SRBEIRAE L PUetE . DURBORS BT B AR SR IR L. S T AR O SR S R R I F RS, A
TR LA 2B A 16 1 R B 35 A% Bk R BF 283k, 3l i TSSR $ AR 43 B T 48 4 1 1A R Bk 9 U 1Y) o A 2 ke,
IR AN (6] DX A A 52 26 AR ] 9 DG 3R 17 il R 5 402 R0 Rk 5 Ak 19 38t A AR A1 o O X 5 82 7 8 i o 1 6 e
FI I $ 4 2 2% ik 4

1 #RF7E=E
1.1 R

T RARE, REERTREO X @RI O S RS ARE B &9 00 114 bRk
WSRO R 10 R BB B TR R TR N B9 A B R R A T UK & iz 1] S R R R A
—80 “CHBIR IR vk AR A7 & L. Hrh T 51 W T 2 1) 6 O3 Bk A4 5353 R ck10, ck26, ck55,ck65 , ck66.
1.2 ABWHE
1.2.1 KR#EHEAAg Lk

2014—2015 4F, THRMZELC KL O, A, A% 3 BB b /A XK B, R4 75, s, B8,
B B0 A IR O R P — AN BB PR AR R IR 1Y 30 AF LA R % 1 S A A% Bk A PR
1.2.2 DNA R 5 #4t

Z I8 ROCHE %™ S B CTAB &£ BOF i AL Ll iy 114 4 BBk L N 41 DNAL R 100 19 BiR
Bl BE B2 5 BT $E DNA i & #4740, 3 F Thermo NanoDrop 2000 ¥ Br & #£ i 19 DNA R 2k BB E
2) 50 ng/pL.

1.2.3 ISSR-PCR Rk & EACE 3] 4 i %

ISSR 5| ¥ 2 B & K & 18 H K 2% (UBC) A #i B9 ¥ %1 Chttp: //zhidao. baidu. com/question/
141178305. htmD . i FifgAE TAY TR E A RS HBRA A . PCR R Eppendorf Mastercycler il
17, L e AR AL, 15 B R A G R R . B AR . Btk DNA 1 p1.(50 ng/pl. ), Taq i 1.0 U, 514
0. 223 pmol/L, 10X buffer 2 ul., MgCl, 1. 50 nmol/L., dNTP 0. 25 mmol/L, I H,O %N & 20 pl.. N 72
KR 94 °C 5 min, 1 MEFF; 94 °C 1 min, 50~55 °C 30 sCR[AE G IE KR E AR, 72 CHEAf 1 min,
35 MEF; 72 CHEAH 10 min, 4 CERAE. P =Y H & 0.5 pg/mL EB B 1% Bl HE (Invitrogen) #E i T
120 V HLE T HIK /B 70 min, BIKETEBE R R G0 ERAEEMR, 0P 855, (A7,

1.2.4 HBHI 5

LUK 45 R B 0/1 WRAE A, S W A e 17, 559 &l B I e <17, 89 Ol th BUHOR A
W07, AL 0", JH NTsys 2. 10e 35 X5 B4 BE Y 35t 1% AL R B (GS) #4740 I AR 40 A0 81 R R
UPGMA #4723 8. 1 POPGENE32 34 % 1120 b1 BL 1 388 1% 22 4 14 48 Bk 47 43 #r

2 ER55MH

2.1 #ZhPSMELER
WA Ry O B IE vk 74 MER AR, TEEREREES | Wb mMEART 2 S N S
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B, RERBUOMME SRS S R PUR LR RO Rk KR B BE 25 M R AR, S TE
WIS . GRS LI REE S H S, ERMEMRA MRS E R . mrem R Rl Btk d 15 MER
MR, KZRANE S MRS K KM S, EE0ERERAMIESER. 570 ER K.
2.2 ISSR 3| #f% ik

W 6 A RHY DNA FEHT, M 82 4% ISSR 514 i it th 2 A Mk df, ¥4 57 1 i iy 51 9 H 1 J5 &2
S Ay T Wi e R R LR 1.

2000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp
B 1 3490k A PCR =4 i ik E i
2.3 ik BliEESHEES T
RO /12 4% ISSR 5191 (5191 %% 5 43 5] A 807.,810,812,827,834,835,840,841,842,844,855,
856) X 114 i Hbil A Rt AT FEPI AL ARG I, 12 Z5 51 Al ih 61 i si, PR 519 5. 08 i ii, Hr
ZBVENL A 58 A, AT WY I 4. 83 DN ERMEALL , ZAMELAL 95. 0800, BT & o T A A
1E 2kb~500bp Z[8] (& 2).

B2 314 844 WEMAWOR (24 1) MBI I E R

FIH Popgene. 32 FRAFXS B P ZE ELILIX 114 3 A% Bk J& Fi 5T 1) 35 4% 2 REPEEAT 77 40 . 7 3 8055 r
FEFB(N DM 1.657 8, Nei'S FEHZHMAEH(H)H 0. 373 2., Shannon {5 BHEE (1) K 0. 547 1.
2.4 HIXHRHBEEHAURERBES N

FIFH NTSYS 2.1 BxF 114 4 L3844 R 1 ISSR K4 19 &5 R k17 2600 (& 3) . R won, fit
BB 4 35 AL A fBL 2R B 8 S R 0. 680~0. 936. 7E 38 1L AH R ME R Bk 0. 680 &b, it ik 4RI 4
AL, AR R ck27 A ws9, HARAENA S — 4. fE S AE M E R BN 0. 75 &b, SR R
T 13 4.

AIUL, A 114 63 28 I 10 XA B BT 3st A% 2 eV . ORI RR BT 22 ) 1) 38 45 15 B A — 2 1Y 22 5.
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Coefficient

H3 EREELUR 14 BEBBRRHELSTE
2.5 AEBEENERRAEREEE S EES T

R SR A st o LR RE AT 23 g dal R . AR IR AR AR L BEAR 3 AR, R Popgene. 32 #EXF 3 4
BEY A3 AT 08T 3 AN BRI A S5 A 3L N B (N D L Shannon {75 B8 80 (D Fs AL ZREVEIEBU(HD . 251
P B (N ) s 2P E R P) IR 1. Hrp ARREBEARY N (1,625 7),1(0.505 6), H (0. 347 2),
N (52) s Py, (85. 25 Vo) (B e i AR REAR (8] 19382 1% 22 R e AR, 3 R4 ) 352 A2 BE S AE 0. 032 7~0. 046 2 2
[E], 5if% — B AE 0. 954 9~0. 96 7 Z[]. R REMAR AR LR &, a8t A% o0 AL R B /N,

UPGMA R Hrai R s 3 DMRHRBER MRS, OB S MERHA R &R T, PSRRI
WAEHEE R 0,032 7, i —3E Fik 0. 967 8(F 2. K O, 3 MHHAMER (N ,OH 11.197 5, KA
FEAA ], 56 DR 38 O B 5

F 1 ARG BHK R S REM ST

1AL Shannon 17 & Nei's 2K £ EAN XA EA YA
LN FEA K ) ] ) ) .
HEHE N. wHI FEPEFE B H B Ny R Po /%
W BEAA 74 1.644 9 0.537 5 0.367 1 56 91. 80
IISTYELIN 25 1.615 7 0.505 6 0.347 2 52 85. 25

INITRELEN 15 1.647 2 0.509 0 0.354 4 50 81. 97
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F2 NeiSEEESR(T=R)MEE-—HE(L=/)

TS I TR AR ISER LI A 1L A
OB A * % % ¥ 0.967 8 0. 954 9
AR FER 0.032 7 * % % % 0. 966 2
LIIIEESEN 0. 046 2 0.034 3 %% % %

+ popl  (CK)
4 1
— + pop2  (WX)
!
+ pop3 (WS)

CK Aok OB, WX AR EBEA, WS A 1L B,
B4 3MEBLRIEZRBHTEHELRE

RIS 1 R

FE A FE WAL E PG UR b G aX S BE R EAT E E KE Oh AB E RP TR B SRk, L 2R
JEAE I AR 2Z 8] 5 — A AR 9 AS R AS AR A a5t 45 28 S SR, R T — S W b AE e e P B rp R IR 1 R
B RS T A E . T ARIC TR 2RI S N 3 £, ISSR A AR iD= — R E G 4
TFhRic, FERARFR TG IR 0 A B p A e Y B A AR IE B T A5 R i i — Bk ISSR 514
FEATR YRR E A, H 288 AFLP,SSR S frid £ &, s G 15 st8 AR AR S &Y. #El
XKW Rk 2 Mgk 5 2, HoB 35 St nl g M B —. Ik, SR AT ISSR 43 FARic A7 0 A 2 5 A3 19
FATHIBE IS RIS 13X — A5

AR ST B U 28 B L KRR IR 14 A 25 A% A B D A A ol A8 B 1 S AR AR R R E AT 4 A R ISSR 4
FRicXf 3 A RBFR Y 114 £y 5 PR % 0 1L X R R B Bk EAT T 20 b7, 25 R B, 114 13 il Rk 358 1% 41
Ik R ALTE 0. 680~0. 936 Z [A]. B K AR5t U 1] #4000] 23 A Ak ¢ U 1) astt 4% 2 RE v e B b R B, HLas A%
FHALPE RELFE 0. 776 5~0. 960 3 Z[a]. FLLEZAE R AFLP 43 Fbric X 3% 8 A% Bk 1 i 1% Z R EAT T 2
M. 459 R . M A%k 8 A2 AR RIME R ELTE 0. 637 ~0. 928 Z i), CHRISTOPOULAS %M %F 56 A4
KR R 9 52 1% ZRE PR A A AR 31, 30 2 5 P 3 A% AHBL I R BUCHE 0. 13~0. 93 Z [H). Al 0L, HPRZE 1L X AR 5K
TR AR 3 A% 5 At DX ) R 35 A Bk A B O AR 1 3t A% 2R vE . 2 REVEROh & TS (6] DX 38 a) i) AH
RLRE A vy 3 U5 I AN ) DX 3 ) 1 266 DR 52 i 4 o 0 26, 3 AT B XY b N R 51 R T L

e R BRI TR e . XS 22 R MR R I E A s B, b d R . &7 Bpk, . ckl,ck15, wxl 4§,
AT TR 5808k, . CK67,WS11 A JFIVEEA JEAT 5 Flik K.

T A 5T BA RE 34 S 200 358 1 78 e — 5 T B 22 A O TR D0 I AL R B, X T T A I X A Bk
(R L oA RS IR 01— 12 %, I X G 0T B PR 35 2 48 80 I8T33 9 N7 A T A AR S, ke X T
BARR DA AR B R 20 R A BT B

4 4 i

MIA LR F . HPRZE T DR RIE A HA B & m st ie 200, 3 AR e Z TR 7 AR B 2 1Y
At T A SO R A RN Sy W) AR AR R . B, 28 I I IX AR G AL PR 0 22 Ak R RE T v AR SO H]
ISSR $ AR 2 114 3 A% Bk T2 R 09 48 20 . BB B4 N DNA ZK - F i 2F 47 48 52 5 850 . A58 nl Sy 5 K
Z& U Ll DA R B U5 1 i — 20 i 5 AR T B ik 2 2%
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An ISSR-Based Analysis of the Genetic Diversity of
Walnut (Juglans regia) Germplasms Primarily Selected
from the Qinling-Daba-Mountain Region in Chongqing

SONG Qin, DANG Jiang-bo, LIU Chao, LIANG Guo-lu

School of Horticulture and Landscape Architecture , Southwest University , Chongging 400715, China

Abstract: In order to provide references for the research and utilization of walnut (Juglans regia) re-
sources in the Qinling-Daba Mountain region of Chongqing, 114 good walnut germplasms were screened
out from Chengkou, Wushan and Wuxi counties of the municipality, and their genetic diversity was ana-
lyzed with the ISSR technology. Twelve primers with clear bands and excellent reproducibility were
screened out from 82 ISSR primers to amplify the genome DNA of the 114 germplasms. A total of 61 loci
were detected, averaging 5. 08 loci per primer, and 58 loci showed polymorphism, with a polymorphic rate
of 95.08%. Each primer had 4. 83 polymorphic loci on the average. The number of effective alleles (N,)
was 1. 657 8, Nei's gene diversity (H) was 0. 373 2 and Shannon’s information index (I) was 0. 547 1.
The genetic identity among the germplasms was between 0. 680~0. 936, and the materials were clustered
into 13 groups at the point where the genetic identity was 0. 750. The genetic distance of the 3 populations
from the 3 counties was between 0. 032 7~0. 046 2, their genetic identity was between 0. 954 9~0. 967,
and the gene flow(Nm)was 11.197 5. In conclusion, the materials in the experiment have relatively rich
genetic diversity, but the 3 populations show no obvious differentiation yet.

Key words: ISSR; Qinling-Daba-Mountain region in Chongqing; older walnut; genetic diversity; clustering

analysis
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