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Abstract: The genomic DNA of 54 walnut ( Juglans spp.) samples were amplified with 13 pairs of SSR
primers, and the genetic diversity of corresponding loci of these primers was analyzed; on the basis, the
primers with amplification bands missing more than 5% were discarded, the residual primers were ranked
and combined according to the identification rate from high to low, and the primer combinations which
can completely identify the test walnut samples were screened; the molecular fingerprints of the test alnut
samples were established according to the amplication result of each pair of primers in the screened primer
combinations, and the molecular identity card of every walnut sample was established by using two-
dimensional code technology combining the basic information, breeding history, etc. of each walnut
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sample. The results show that 107 alleles are detected in total in this study, and the numbers of observed
alleles at the corresponding loci of the test primers are 3—16, with an average of 8.2; the numbers of
effective alleles are 2.2-7.9, with an average of 4.2; the observed heterozygosities are 0.10—0.57, with
an average of 0.42; the expected heterozygosities are 0.55-0.88, with an average of 0.72; the Shannon’s
information indexes are 0.86—2.36, with an average of 1.60; the Nei’s gene diversity indexes are 0.54-
0.87, with an average of 0.72; the polymorphism information contents are 0.44-0.86, with an average of
0.68. Overall, the genetic diversity indexes of the corresponding loci of primers WGA04 and WGA79 are
relatively high. After discarding primers WGA331, WGA332, and WGA376, the identification rates of
the other primers are 5.56%-24.07%. In combinations of two pairs of primers, the identification rate of
WGA04-WGATO0 is the highest (72.22% ) , and combinations of three pairs of primers are formed on this
basis, among them the identification rates of WGA04-WGA70-WGA79, WGA04-WGA70-WGA202,
WGA04-WGA70-WGA89, and WGA04-WGAT0-WGAOL are 100.00%. The molecular identity cards
established with WGA04-WGA70-WGA79 contain basic information and introduction of each walnut
sample. It is suggested that the established molecular identity cards based on SSR molecular markers can
identify the test walnut germplasm resources rapidly and accurately, and they can be used in intellectual
property protection of walnut germplasm resources.
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Table 1 Basic information of the test walnut ( Juglans spp.) samples

Y5 1~41 NP (J. regia Linn.) , 985 42~49 Ryl
BBk (J. sigillata Dode) , %5 50 ~ 54 Ak Ak
S, T 2022 AR SR AT A FEAS I8 A B
R N N R a9 2 1L i & o A T B e
J 37 BB IR R 2 DNA

5 No. FEAZFR Sample name 251 Type PRAE B4 Conservation unit
1 bz = o Baofeng W HF AP Bred variety I A MO B2 ABF 5T BE Henan Academy of Forestry
2 Jt5t 861 Beijing 861 BER fmFf Bred variety AT AP 2= B MOl A BIFFE BT Institute of Forestry and Pomology ,
Beijing Academy of Agriculture and Forestry Sciences
3 JII#% 1 % Chuanhe No. 1 FEF A Bred variety P18 Aol B2 ST BE Sichuan Academy of Forestry
4 J11#% 2 5 Chuanhe No. 2 BER Ml Bred variety PO Ml BE#WF 52 BE Sichuan Academy of Forestry
5 JII#% 3 5 Chuanhe No. 3 PEH Ml Bred variety PO Rl B AR5 BE Sichuan Academy of Forestry
6 JII#% 4 5 Chuanhe No. 4 W HF AP Bred variety DU T8 ARl BEABF5E B Sichuan Academy of Forestry
7 JIl#% 5 5 Chuanhe No. 5 FEF TFh Bred variety P48 Molk BE2ABF 58 BE Sichuan Academy of Forestry
8 JII#% 6 %5 Chuanhe No. 6 PEFH fFh Bred variety PO 48 Mol BH2EAF ST BE Sichuan Academy of Forestry
9 JII#% 8 & Chuanhe No. 8 BER fmFH Bred variety U148 Mol BH2EAF ST BE Sichuan Academy of Forestry
10 JII#% 10 5 Chuanhe No. 10 FEH A Bred variety PO 28 Aol B2EAFGE BE Sichuan Academy of Forestry
11 JII#% 11 5 Chuanhe No. 11 PEFH WP Bred variety PO ol BR#F 52 BE Sichuan Academy of Forestry
12 822 503 Franquetee PEH Ml Bred variety IR A WFE T Shandong Institute of Pomology
13 MR Hartley PEH Ml Bred variety R A WF5E T Shandong Institute of Pomology
14 w15 Jinlong No. 1 EHF AP Bred variety R AT i Shandong Institute of Pomology
15 H I 2 %5 Jinlong No. 2 PEE A Bred variety LI PG Mol 2= 5T BE Shanxi Academy of Forestry
16 #L&h 2 5 Lipin No. 2 BEE W Bred variety J_T/é 2 B MRAIFSE T Liaoning Institute of Economic Forest
17 iZT 1 % Liaoning No. 1 BER M Fh Bred variety L TH LB MBS T Liaoning Institute of Economic Forest
18 iZT 3 5 Liaoning No. 3 PEH WP Bred variety L TH LB MAFSEFT Liaoning Institute of Economic Forest
19 iI T 4 % Liaoning No. 4 PEH MmF Bred variety L TH B MBS FT Liaoning Institute of Economic Forest
20 LR Liibo PEH Ml Bred variety TR MO BF2EBF 5T BE Henan Academy of Forestry
21 8 45 Luguo No. 4 PEH M Bred variety R A WF5E T Shandong Institute of Pomology
22 A Qingxiang PEH M Bred variety AR ML K2 Hebei Agricultural University
23 B¥t% 2 %5 Shanhe No. 2 P R ToE: & Superior clone PHALAR MBI K2 Northwest A & F University
24 Bt 3 %5 Shanhe No. 3 ﬁE R IEPEF Superior clone PYILARAMALHL K% Northwest A & F University
25 e Vina FEFH T Fh Bred variety AR W58 T Shandong Institute of Pomology
26 i 185 Wen 185 BEH S Fl Bred variety iRl B4 BE Xinjiang Academy of Forestry
27 H W8 Wusiman AR FE A Landrace B pol Bl BE Xinjiang Academy of Forestry
28 ik 1 5 Xifu No. 1 EHF AP Bred variety PEAL R MBI 2% Northwest A & F University
29 PEEk 2 = Xifu No. 2 PEH M Bred variety PHIb A MRl K% Northwest A & F University
30 Pk 1 %5 Xilin No. 1 BEF Bl Bred variety LLPE A MOl BHFABFFEBE Shanxi Academy of Forestry
31 VUMK 2 %5 Xilin No. 2 PEFH fFh Bred variety 1L PG MOl BHEAFGEBE Shanxi Academy of Forestry
32 ¥ Xiangling BER M Fh Bred variety I ZR A8 A IF 5T T Shandong Institute of Pomology
33 #HF Xinfeng PEF WP Bred variety Hrimpol Bl BE Xinjiang Academy of Forestry
34 H1t Xinguang PEF Ml Bred variety Hrimpol Bl BE Xinjiang Academy of Forestry
35 HriE 179 Xinwen 179 EHF AP Bred variety iAol Bl E e Xinjiang Academy of Forestry
36 HriE 233 Xinwen 233 EF S F Bred variety HrEAO Rl B Xinjiang Academy of Forestry
37 BT 2 Xinxin 2 FEF B Bred variety Hrampol B2 BE Xinjiang Academy of Forestry
38 B Xinzaofeng PEFH i Bred variety HrEARL B4 BE Xinjiang Academy of Forestry
39 JGF Yuanfeng BER M Fh Bred variety R A ITF 5T T Shandong Institute of Pomology
40 FL 343 Zha 343 FEF A Bred variety HrEARL B4 BE Xinjiang Academy of Forestry
41 Hi#K 5 5 Zhonglin No. 5 BER Ml Bred variety P ML BFAWF 5 BE Shanxi Academy of Forestry
42 Kk = 5k Dayaosantaihetao FEFH T A Bred variety 2 A MO AN R JF R 22 B Yunnan Academy of Forestry and Grassland
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£4E3R1 Table 1 ( Continued)

%5 No. FEALFR Sample name B3| Type 1R AF-BAA37 Conservation unit
43 SN A Huaningdabaike 15_E_T:T JhFl Bred variety = A MO B JFREBE Yunnan Academy of Forestry and Grassland
44 (SN UL Huaningdashake Fh Bred variety A MOl AT JE R BE Yunnan Academy of Forestry and Grassland

45 i 53 Li 53

46 4t 2 5 Wei No. 2

47 EV T A1 %A Changningxixiang
48 7k 11 5 Yong No. 11

49 PRI Yangbipaohetao

50 21 301 Yunxin 301

51 ZHi 303 Yunxin 303

52 Z#7 306 Yunxin 306

53 ZoHTE R Yunxingaoyuan
54 ZH AR Yunxinyunlin

' Bred variety
' Bred variety
' Bred variety
Fif Bred variety
Fit Bred variety
Fit Bred variety
Flt Bred variety
Fift Bred variety
4 Bred variety
i Bred variety

IO 3O EH oo

o

g0 B0 30 30

o o oy o o o o o o o oy
0 30

B OREOBE RO OBE BB B

o
p=t

=AML A R 22 BE Yunnan Academy of Forestry and Grassland
Z A MR A R 22 BE Yunnan Academy of Forestry and Grassland
2 B MOl R B2 BE Yunnan Academy of Forestry and Grassland
gAML M FFAR#BE Yunnan Academy of Forestry and Grassland
Z A MR AN JF AR 22 BE Yunnan Academy of Forestry and Grassland
A MO AR A BE Yunnan Academy of Forestry and Grassland
A MOl S JE R 24 BE Yunnan Academy of Forestry and Grassland
2 M A MOl A JEBL 22 58 Yunnan Academy of Forestry and Grassland
Z AR A R 2EBE Yunnan Academy of Forestry and Grassland
Z AR A F R 2£BE Yunnan Academy of Forestry and Grassland
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Table 2 Information of primers used for SSR molecular marker analysis
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IREEIR K 45 5,72 CHEM 45 s, 3 35 AMIEFR ;72 °C 4E
7 min J5, T 4 CIRAF, 1] ABI 3730XL 4 H 3l
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FELBRCRG N

1.2.3 #%E 54 F|H GeneMarker v 2.2.0 (432
LYK 5ty 10 3% 25l RN, SRl 2k 12 o €999, 44
A E UG BYE 46 . ) ] POPGENE version 1.31 %k
PRSI BT SSR 514 1 A 5, A% 0 45 457 36 K]
B AT R S TR B W 2 A R R R A
Shannon’s 155 5. 75 £ Fl Nei's %léﬁ@?ﬁa &55([29 Al
Fl CERVUS Version 3.0.7 B4R ZEE B

12,4 »>F iz JGY i‘%%ﬁi&é’eﬁk
5% 519 2 2% m IR AR 1 7 ik 0 e 4 8 o T
BOIEM S I A G . Sl n 1 g IR X R (RS X

2|4 BIYF5(5—3")  Primer sequence (5'—3") HAGREE/C
Primer E 1519 Forward primer JZ 61714 Reverse primer Annealing temperature
WGAO1 ATTGGAAGGGAAGGGAAATG CGCGCACATACGTAAATCAC 60
WGA04 TGTAATTGGGGAATGTTGCA TGGGAGACACAATGATCGAA 55
WGA70 AAACCACCTAAAACCCTGCA ACCCATCCATGATCTTCCAA 55
WGAT72 AGGGCACTCCCTTATGAGGT CAGTCTCATTCCCTTTTTCC 58
WGA76 CACTGTGGCACTGCTCATCT TTCGAGCTCTGGACCACC 55
WGA79 ACCCATCTTTCACGTGTGTG TGCCTAATTAGCAATTTCCA 55
WGAS89 TGTTGCATTGACCCACTTGT TAAGCCAACATGGTATGCCA 56
WGAL118 TGTGCTCTGATCTGCCTCC GGGTGGGTGAAAAGTAGCAA 60
WGA202 CCCATCTACCGTTGCACTTT GCTGGTGGTTCTATCATGGG 60
WGA321 TCCAATCGAAACTCCAAAGG GTCCAAAGACGATGATGGA 55
WGA331 TCCCCCTGAAATCTTCTCCT CGGTGGTGTAAGGCAAATG 57
WGA332 ACGTCGTTCTGCACTCCTCT GCCACAGGAACGAGTGCT 60
WGA376 GCCCTCAAAGTGATGAACGT TCATCCATATTTACCCCTTTCG 55
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Table 3 Genetic diversity at corresponding loci of primers for SSR molecular marker analysis of walnut ( Juglans spp.) samples

S e 1 " o g ; ; Sy e i’s o -
Sy WMSGEAR ARSI WA MRS Shanons fRAME SVl SofRaR
‘ on's 1 2 L HEPESR S ¥
. Number of Number of Observed Expected Shannon’s Y Polymorphism
Primer . . . . . Nei’s gene . .
observed alleles effective alleles heterozygosity ~ heterozygosity information index e information content
diversity index
WGAOL 7 3.7 0.27 0.74 1.55 0.73 0.69
WGA04 16 7.7 0.53 0.88 2.36 0.87 0.86
WGA70 8 5.2 0.47 0.82 1.83 0.81 0.78
WGA72 6 2.7 0.13 0.58 1.16 0.58 0.53
WGA76 6 2.5 0.56 0.61 1.22 0.60 0.56
WGA79 12 7.9 0.49 0.88 2.22 0.87 0.86
WGAB9 8 4.0 0.57 0.76 1.65 0.75 0.72
WGAL18 8 2.9 0.57 0.66 1.48 0.65 0.63
WGA202 10 3.9 0.38 0.75 1.70 0.74 0.72
WGA321 7 2.5 0.50 0.61 1.29 0.60 0.57
WGA331 3 2.2 0.10 0.55 0.86 0.54 0.44
WGA332 7 3.9 0.43 0.75 1.58 0.74 0.71
WGA376 9 5.5 0.46 0.83 1.86 0.82 0.80
{H Average 8.2 4.2 0.42 0.72 1.60 0.72 0.68

SEIL TR ¢ 51T LA S5 1R XU 45 A7 35 DR
3~16, 910 8.2, HALSE M S BCH 2.2 ~7.9, 1A
4.2 24 BE R 0.10~0.57 , 3914 0.42 ; B L4 4 BF
}0.55~0.88 , #41{E 0.72 ; Shannon’s {i5 & 54N 0.86 ~
2.36, M 1.60; Nei’s JE P ZAE T H0 0.54~0.87,
PIE 0.72; 25 B H N 0.44~0.86, ¥1H 0.68, A
HRTFE,51H WGA04 FI WGAT9 R I 57 5 14 38 14 &
FEVERE T, 514 WGA331 X I 7 5 14 35t 1% 22 R 1
=K.

2.2 HESIMAATHE

51 WGA331 , WGA332 Fl WGA376 (#7144
WML 5% ) A1, Ay 10 X559 X /3508 W3k
4, BEREIR XL | Y X FEARECH 3~13, KR
9 5.56% ~24.07% , Horfr, 5149 WGA04 (1 X 73 % fiy
=, 719 WGAT6 HYIX 3 AR, (H S AR, X 465
IR IX R AN 5, RBEFT 1 X SSR 519K ik 54
I BAZAEAR 58 2 X 40 IF

x4 7A[E SSR 5| 3t X R X 535 R
Table 4 Identification effect of different SSR primers to the test
walnut (Juglans spp.) samples

514 DCATREAS X5}/ %
Primer Number of identified Identification
samples rate
WGAO1 4 7.41
WGA04 13 24.07
WGA70 6 11.11
WGA72 4 7.41
WGA76 3 5.56
WGA79 10 18.52
WGAS89 5 9.26
WGAL118 5 9.26
WGA202 8 14.81
WGA321 5 9.26
YI{H Average 6.3 11.67

SR A N5 | PR i) D7 0 18 5 | 0 4L A
SIS X BRI 5, 4R B2 X519
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WA, WGA04-WGATO0 [ X 43R i, }72.22%),
Al X 4% 39 i B A WGAO4 — WGAT9 . WGAO4 —
WGA202 Fll WGA04 - WGAS9 Y X 4r Rk 2z, ¥ Ky
68.52% , Y4 Al X3 37 By EEAR ; WGAT2-WGAT6 FY X,
YRR (22.22%) ALREIX 20 12 (RFEAS, FEIX 43R
BE S Y4 WGA04-WGAT0 FRighn 1 %514y,
A3 X5 WA A, Horh WGA04-WGAT0-WGAT9 |
WGA04-WGAT0-WGA202 . WGA04-WGAT0-WGAS9
1 WGA04-WGAT0-WGAOI AYIX 43K 100.00% , 7]
W PR FEAR TE 2 X T

£S5 TESIMAERBRERHNR SR

23 SFHMEHE

WG H4H A WGA04-WGATO-WGAT79 H 3 X}
SSR I LR A AEAY 1 S5l 44 I SSR A
EFTTE B AR 45 /N8I K HETF (WGAT70, WGAT9
1 WGA04 4351457 F Chr03 ,Chr04 F1 Chr12 Ye(aif) |
RIZrF4880 (K 6) . W # 4" (* Baofeng’ ) Y3 ¥
TR0 157/157 208,208 Al 230,238, K IRACFE 514
WGA70 WGA79 Fll WGAO4 § 14 55 1 B

¥ FHR UG HEAR AR AT BAHZE & f ik
BT 737 B IE(E 1) o 455R s - Ak

Table 5 Identification effect of different primer combinations to the test walnut ( Juglans spp.) samples

21 44H A 21 h4H A a1 h4H A
Iillritlz;rﬂ(:)mbination n') R/%" Iilljz(;rﬂcimhination n') R/%" I;ll[riq:z;rﬁrjmhinalion nt R/%"
WGA04-WGAT9 37 68.52 WGA202-WGA89 29 53.70 WGA118-WGAO1 27 50.00
WGA04-WGA202 37 68.52 WGA202-WGAT118 22 40.74 WGA118-WGA72 15 27.78
WGA04-WGA70 39 72.22 WGA202-WGA321 21 38.89 WGA118-WGA76 17 31.48
WGA04-WGAB9 37 68.52 WGA202-WGAO1 27 50.00 WGA321-WGAO1 26 48.15
WGA04-WGA118 34 62.96 WGA202-WGAT72 20 37.04 WGA321-WGA72 13 24.07
WGA04-WGA321 32 59.26 WGA202-WGA76 20 37.04 WGA321-WGA76 15 27.78
WGA04-WGAO1 32 59.26 WGA70-WGA89 32 59.26 WGAO1-WGA72 23 42.59
WGA04-WGAT2 28 51.85 WGA70-WGA118 23 42.59 WGAO1-WGA76 21 38.89
WGA04-WGA76 30 55.56 WGA70-WGA321 28 51.85 WGAT72-WGA76 12 22.22
WGA79-WGA202 31 57.41 WGA70-WGAO1 29 53.70 WGA04-WGA70-WGAT9 54 100.00
WGAT79-WGA7T0 35 64.81 WGAT0-WGA72 22 40.74 WGA04-WGAT70-WGA202 54 100.00
WGA79-WGA89 35 64.81 WGA70-WGA76 26 48.15 WGA04-WGA70-WGAB9 54 100.00
WGA79-WGA118 25 46.30 WGA89-WGA118 29 53.70 WGA04-WGA70-WGA118 52 96.30
WGA79-WGA321 23 42.59 WGA89-WGA321 25 46.30 WGA04-WGA70-WGA321 52 96.30
WGAT9-WGAO1 35 64.81 WGA89-WGAO1 22 40.74 WGA04-WGA70-WGAO1 54 100.00
WGA79-WGAT2 20 37.04 WGA89-WGAT2 16 29.63 WGA04-WGAT70-WGAT2 51 94.44
WGA79-WGAT6 23 42.59 WGA89-WGAT6 19 35.19 WGA04-WGA70-WGAT6 52 96.30
WGA202-WGA70 28 51.85 WGA118-WGA321 18 33.33

Dy XAPEEAS Number of identified samples; R; [X/33 Identification rate.

F6 HHZBIERR S FIRL
Table 6 Molecular fingerprint of the test walnut ( Juglans spp.) samples
FEA 44 FR Sample name STIEE) Molecular fingerprint® || BEZAR & FK Sample name S FAREY Molecular fingerprint!
3 Baofeng 157/157,208/208,230/238 H ¥ 2 5 Jinlong No. 2 155/155,196/206,230/238

JE5T 861 Beijing 861

JII#% 1 5 Chuanhe No.
JII#% 2 5 Chuanhe No.
JIl#% 3 % Chuanhe No.
JI1#% 4 5 Chuanhe No.
JII#% 5 5 Chuanhe No.
JII#% 6 & Chuanhe No.
JI[#% 8 %5 Chuanhe No.

0 AN W A W =

JI1#% 10 5 Chuanhe No. 10

JI 11 5 Chuanhe No. 11
22503 Franquetee

W& HFEF Hartley

H I 15 Jinlong No. 1

157/157,208/212,230/230
155/155,196/212,230/230
153/153,196/206,230/230
155/155,196/196,320/320
159/165,196/196,152/230
167/167,206/212,230/230
159/167,196/212,230/230
159/165,206/212,230/230
159/167,206/212,230/236
165/167,196/212,230/230
155/157,206/208,230/238
155/155,206/206,230/246
155/155,152/152,230/230

*Lif 2 %5 Lipin No. 2

e

i 7 1 %% Liaoning No. 1

iZ7* 3 %5 Liaoning No. 3

iIT 4 % Liaoning No. 4

£33 Liibo

#9345 Luguo No. 4

WA Qingxiang

A% 2 5 Shanhe No. 2

BE#% 3 5 Shanhe No.

44N Vina
i 185 Wen 185
B8 Wusiman

P4k 15 Xifu No. 1

3

155/165,196/208,238/240
159/161,197/205,204/230
155/155,196/196,230/230
157/157,206/206,230/238
149/149,196/206,230/246
159/161,211/211,204/230
155/155,206/206,230/230
999/999,246/246,230/238
159/159,207/207,202/202
155/157,206/208 ,232/240
153/165,196/208,236/238
155/165,206/206,230/246
159/159,197/201,220/220
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4E3&R6 Table 6 ( Continued)

FEA £ FR Sample name SFAREY Molecular fingerprint! || #£45 44 FK Sample name S FHRE"Y Molecular fingerprint')

Pk 2 5 Xifu No. 2
Pk 145 Xilin No. 1
Vi 2 5 Xilin No. 2
¥ Xiangling

HE Xinfeng

Bt Xinguang

B 179 Xinwen 179
il 233 Xinwen 233
FHrfr 2 Xinxin 2
B Xinzaofeng
JGF Yuanfeng
#1343 Zha 343

Fipk 5 = Zhonglin No. 5

155/161,197/207,202/220
157/157,196/206,230/236
999/999,210/210,202/202
155/155,206/208 ,242/242
155/157,206/208 ,200/200
157/157,210/210,238/238
157/163,206/208,236/238
157/165,206/206,236/238
157/163,206/208,230/238
153/153,152/152,192/192
999/999,207/207,230/230
159/161,207/207,204/230
155/163,206/208,238/238

Kk = 5 #k Dayaosantaihetao
BT R AT Huaningdabaike
T KAP5E%HE Huaningdashake
Wi 53 Li 53

4t 2 5 Wei No. 2

E T E %Mk Changningxixiang
7K 11 5 Yong No. 11

BRI AZBE Yangbipaohetao
Z1 301 Yunxin 301

Z1 303 Yunxin 303

72381 306 Yunxin 306
B IR B Yunxingaoyuan
2 AR Yunxinyunlin

159/161,205/207,230/230
155/155,210/210,232/232
159/159,210/210,236/236
155/163,212/212,230/230
155/155,196/196,236/236
159/159,210/210,240/240
155/159,210/210,230/230
159/161,207/207,204/230
163/163,206/210,230/238
155/159,208/214,232/240
153/153,208/214,230/230
159/165,206/210,220/236
159/165,196/210,230/236

DIRYORBI Y WGATO \WGAT9 Fl WGAO4 I3 255 [l < & Showing the length of amplified bands of primers WGA70, WGA79, and WGAO4 in turn.

dbnigel
Beijing 861

eyt
gl

N#%10%5 1 = S R P ARES 2%
Chuanhe No. 10 Franquetee Hartley Jinlong No. 1 Jinlong No. 2

(S5l [®]

;1L
%177

Chuanhe No. 1

Chuanhe No. 2

NH%3%5
Chuanhe No. 3

Bk
Shanhe No. 2

s
Zhonglin No. 5

AR IEsE

Chuanhe No. 4

Ak TR

Dayaosantaihetao

N

Chuanhe No. 5

Huaningdabaike

Chuanhe No. 6

Chuanhe No. 8

it 185
Wen 185

it 179
Xinwen 179

kAR T RITE A

Huaningdashake

= 5 - s .‘ .= .13 =1 3 =T[4 3 .
BT Rk K115 PREL B Z©Hi301 ZH303 ZH306 mHFEE SH MR
Wei No. 2 Changningxixiang ~ Yong No. 11 Yangbipaohetao Yunxin 301 Yunxin 303 Yunxin 306 Yunxingaoyuan Yunxinyunlin

1 T SSR & FHrid i Al sk A B 5 F 5 HE

Fig. 1 Molecular identity cards of the test walnut ( Juglans spp.) samples based on SSR molecular marker
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BEAYIA A SRS Ok, A A5 ) R 5
il 5 LM 5 R 7 A, T 4L 45 b i 9 0 44 A L b
2 G H SRAT AL > TR UM SSR IR R,
) AR A R A4 5 R & s | o s &
FURRIE T8 RS DXCBAE

3 sk

RIS 54 Dy MR AEAS B A 3 B Bk T A%
Bk ) A s P A58t 1L 1 5 22 AR R B bF ) i
e [ L B [ 4 28 T ) 238 % 6 R A Ry AR
AL R s X e AZ M A o ¢ U A o ] S R R At e
A IFAL S TR A [ Ah 5 | Y R R
I ASHIEE BB A —E R EARBE T E AR B A BT
GEIRH PR, BA B i AR . AWFFERIT 13 X
SSR G 54 (M EEA LN ZL DNA iy 3 i 107
AL TR B PR AL 5 I 2 AR AR, X 22 SSR 5
Wy WL 2% B2 RN R A G BE S4B (4350 0.42 AN
0.72) WA T 3 B ( Malus pumila Mill.) P F1 4
( Ziziphus jujuba Mill.) > ZEAE Y | 5 2 2 Fi W A 58
RSB O TR Y 43 B 3 E Y T S
PE BB DR T34 500 B 1 5% 1 SSR 514,
T 1 B, 1 BRIC AR R AN 4 0 B A S i O Y
SO, RS S IEASCE SR A TG SSR 51 A
A 2w FEE MR AR B B T B D51 W)
XA AR BOR . AWFFE R B AL 3G R 15
TRERE X3 Ii 54 1y BEBRREAS 1 S5/ NI 5 | ) 21
A B3 X5 A G AMER KA TR TS
PRAE T S 20 18 H 1 51 ) A6 % I 67 A BT B Y
S5 e R BSOR 22 28505 B B B, AR AR B B R A
S e PRI T AT BE AT R

SSR & i S I T B 3 UE R SRl 23T B
PrIESERE SSR 48 £ 1 1% HEAT B A e 4, DT B Jin
FOUL TR M BEPAAROCHEAE . B RT3 B IS gk
FH gt i B 3 260908 1 KRR S
A TCHs SSR R SURITEFE A < 07 A 17 )
e DU 25205 437 B0k 56 2 K024 AN A
SSR 511G 25 Hi I/ INBI R HE 1), 43 3| A
J5 Gt s 265 3 AR B AT R S i, #% SSR T
Py ERIBCIE W — 2HE . —AERS AL R T A%
T n] 722l p B i, D e SUfE B AR BUR IRE 2 AR Y
RGBS T IR, IR S T B IEDS A

FELA SSR FE S M 0, 45 A R R BERE A Y 2
Al BRI BT IR T A, R e R R s 1 A
FERRREA TR 18 20— F B O IE o ol FH 3 DRk 3R O
TP A A AT B . SR, ABFFE AU
BT 54 REEEEAR I T B O0E, 1w AR 55 T A
MRl B0 IR AT 5 5 Ze P e AT A FE R 52 3

gL TR, S 94 & WGA04 - WGATO0 -
WGA79, WGA04 — WGA70 — WGA202, WGA04 —
WGAT0-WGA89 \WGA04-WGATO-WGAOI 7] 5% 4 X
SAFFBERAY 54 B K 1 7 F B kg i
PR R S A TR UR, AR T T Ak R T
PR =AU
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