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Analysis of Genetic Diversity of Germplasm Resources of Lycium
barbarum L. Revealed by SRAP in Xinjiang of China

ZHA Meiqin', ZHAO Yulin?,LI Jiang'* , ZHU Yu', LUO Shuping', HU Yue'
(1. College of Forestry Science and Horticulture, Xinjiang Agricultural University, Urumgi 830052,China;2. Management Cen-

ter of Jinghe County Wolfberry , Jinghe, Xinjiang 833300 , China)

Abstract: SRAP markers were used to study the genetic diversity and phylogenetic relationship for pro-
vidind a theoretical basis for identification and crossbreeding of genetic resources of Lycium barbarum L. in
Xinjiang of China. The results are; (1)a total of 310 loci were produced by 12 pairs of SRAP primers, and
polymorphic loci were 264 which accounted for 84. 61% in the total amplified fragments. The polymor-
phism information content (PIC) values of these markers varied from 0. 76 to 0. 93 with an average of 0.
83. Mean values of observed number of alleles(Na) ,effective number of alleles (Ne),Nei’s gene diversity
(H) and Shannon’s information index(I) were 1. 846 1, 1.386 9, 0.228 0 and 0. 352 0. (2)Range of genet-
ic similarity (GS) was 0.590 3 to 0. 903 2 among 30 wolfberry samples. Cluster analysis showed that sam-
ples could be divided into 2 groups and 5 subgroups accordingly at the GS of 0. 70 and 0. 76. The principal
coordinate analysis and clustering results are basically consistent. Research shows the genetic diversity of

germplasm resources of L. barbarum L. in Xinjiang was relatively abundant. The genetic difference be-
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tween wild species and cultivars (lines) was relatively large, show a distant relationship, and the genetic

difference among cultivars (lines) was relatively small, show a close relationship.

Key words: L ycium barbarum L. ;sequence-related amplified polymorphism (SRAP) ;cluster analysis; prin-

cipal coordinates analysis;genetic diversity;
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Table 1 Number and name of the materials

%5 Code £ FR Names %5 Code 4 Bk Names %45 Code # Bk Names
1 KA 1% Jingqi 1 11 1021 21 4 7 2 Ninggi 7
2 Kifd 32 Jingqi 3 12 1101 22 3 1 8 Ningeai 1
3 KtC 4 5 Jingqi 4 13 1102 23 SRR M HiF2 Hemp leaf wolfberry
4 AT 5 45 Jingqi 5 14 1103 24 2240 14 Mengqi 1
5 AL 7 2 Jingqi 7 15 1104 25 WAL Lycium cylindricum
6 Fift 8 5 Jingqi 8 16 1202 26 1 3 ¥ #2 White thorn wolfberry
7 1012 17 1407 27 By o1 My A2 Wild red fruit wolferry
8 1016 18 0901 28 B J A 4D Wild black fruit wolfberry
9 1017 19 T2 1% Ningqi 1 29 B2k 25 75 . Wild lilac color fruit wolfberry
10 1018 20 TH 5 5 Ningqi 5 30 T 4 35 A2 Wild yellow fruit wolferry
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Table 2 SRAP primer sequences used in the experiment

48 Code J¥%51 Sequence(5'—>3") 45 Code J¥ %1 Sequence(5'—>3")
Primer sequence (5'—>3") Primer sequence (5'—>3")

mel 5'-“TGAGTCCAAACCGGATA-3’ eml 5'-GACTGCGTACGAATTAAA-3'
me2 5'-“TGAGTCCAAACCGGAGC-3' em2 5'-GACTGCGTACGAATTAAC-3
med 5'-“TGAGTCCAAACCGGACC-3' em3 5-GACTGCGTACGAATTAAG-3'
me5 5'-TGAGTCCAAACCGGAAG-3' em5 5'-GACTGCGTACGAATTACA-3'
meb6 5" TGAGTCCAAACCGGTAA-3' emb 5'-GACTGCGTACGAATTACC-3’
me7 5'-TGAGTCCAAACCGGACG-3' em8 5-GACTGCGTACGAATTACT-3’

em9 5'-GACTGCGTACGAATTAGA-3'

em10 5'-GACTGCGTACGAATTAGC-3’

1.2/ & 5 AEPEOGAT WS4 B 4507 OF BEAH 10 5% L 1

1.2.1 EHFEADNAKWREE®RN RHNUR
CTAB 42 Bt iaUbf kL 3k 1 41 DNAYY 8% R 2
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VML EB Je )5 B R R 5T 1R R
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I3 % ARAF— 40 CUKFRH
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i 355 HH BT 2 B SRR MR A L 2 A B 1 SRAP
ST DNA FE G331,

1.2.3 PCR ¥ # PCR XM 7E Bio-Rad PCR ¥ I
AT, 7E 25 pL SRAP—PCR Jz pifk #& i, & 10X
Buffer (# Mg"") 2. 5 pL, dNTP (10 mmol/L)
0.5 uL,DNA #i#z (50 ng/pl)1 pl, Tag DNA %
B EF2.5U/pl)0.4 pL, E 5197 (10 pmol/L) 4
0.5 pL. fm ddH,O % 25 pl, PCR W 2K M.
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B L2 S EEE N SRAP 519 12 Xt 43 51
XF 30 fy My AL AE i i AT SRAP-PCR 47 15, 4 3 £ 45
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No. 1—30 are the same as Table 1

Fig. 1

SRAP amplification of Lycium barbarum 1.. germplasm by primer combination me4-em8

x3 #HiwiKBEESHEENSEIT

Table 3 The statistics of genetic diversity of L. barbarum

Sl TR ZRMEAW ZhOaR ZHMEESE WWSLERE AREMEREE Nei's IR ZEEME  FAREHK

Primer  Total bands Polymorphic Polymorphic = Polymorphism  Observed number Effective Nei’s gene Shannon’s
bands rate information of alleles number of diversity(H) information
PPB /% content (PIC) (Na) alleles(Ne) index(I)
me2-em6 27 27 100. 00 0.79 2.000 0 1.4550 0.260 3 0.396 3
me4-em2 27 16 59. 26 0. 88 1.592 6 1.334 6 0.189 8 0.283 4
med-em3 23 16 69.57 0. 85 1.695 7 1.319 6 0.194 4 0. 300 5
med-em6 25 17 68. 00 0.93 1.680 0 1.369 8 0.209 3 0.312 1
me4d-em8 23 21 91. 30 0.82 1.913 0 1.432 8 0.250 4 0.382 9
me4-em10 33 27 81.28 0. 86 1.812 8 1.373 3 0.217 8 0.344 0
meb-em5 30 24 80. 00 0.78 1. 800 0 1.205 6 0.134 0 0.224 5
me7-em10 29 28 96. 55 0.77 1.965 5 1.452 2 0.261 3 0.399 6
me2-eml 34 34 100. 00 0.78 2.000 0 1.360 9 0.2377 0.387 4
me2-em9 14 11 78.57 0. 88 1.785 7 1. 486 0 0.275 4 0.416 0
mel-em5 18 17 94. 44 0.76 1.944 4 1.324 2 0.199 6 0.319 5
me6-emd 27 26 96. 30 0. 86 1.963 0 1.528 5 0.305 5 0.457 8
-1 Mean 25.83 22 84.61 0. 83 1.846 1 1.386 9 0.228 0 0.352 0
IR 22 A, AFGIMAGY ST R SRR E A AR B IR S 22 R EOKR BE 2R
fEH K % SN 50, 26% ~ 100% K. F R H MK
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BN FL P (N AT 1,205 6~1.528 5, FH K
1.386 9;Nei's SR Z RIS (H) A T 0. 134 0~
0.305 5, 0. 228 0; Shannon 15 B85 (D 4~
T 0.224 5~0.457 8, K 0.352 0, XEEHFTLE
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A= B T A7 s 1Y 352 A5 AR L R B (GS) L, 30 o3 A AL A
fits P 15 ] 1) 388 4% AH AL R B0 F 0. 590 3~0.903 2 2
(6], 359 (GSY(E K 0. 736 1538 A5 AL 22 50 i /N 1 2
CHP RIS TR 5 5L AL R B 0.590 3,
P RO R it s AL AH LR B R i 2 11017
F1°11027,20 0.903 2, FHIEL K R il . Bk
U+ 30 f3 M AT FE i [1] 358 1 AH 0L R BB IR FEAE A
38 4% 22 53
2.4 BESW

FEF 30 fy A AR A 1a] 4 352 45 AH AL R 20, UP-
GMA BEXF 30 3 kA FE i 47 SR 28 43 BT, AR A5 SR 2%
KAERERE A 2) AEBE AR R ECh 0,70 I,
AR B A 2 RIS, 8 T R FEEF 4 S M
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RO VB RS AAC P AR T (R R AR SR AL 4
P A p XU 4 A B A M ] 22 /N L SRS OR R
AT JF LU AR 359 40 3R R BT A i R AR A 2 TR Y SR 4
KA. TEARBIRECH 0. 76 W55 11 K2 AT 40
OrN S ANEZE G KRR A AL — A kAR D
P TR TR LS M TR S 524
il B SRAE — R 5 B i SO AL 15 M
272 A AP o — 38 S IV SR AL AR AL 3 457

0.67 0.70 0.73 0.76 0.79 0.85 0.91

e fE AR {014 B 2L Genetic similarity coefficient
1~30 BBk [ 2 1
&2 30 g AL Ah B Y UPGMA B85 #r 141
No. 1—30 are the same materials as Table 1
Fig. 2 UPGMA dendrogram for 30 resources of
L. barbarum L. based on SRAP data

KA 5 5 7.0901,1016,1017 F“FAL 7 57, Hrp
B REAL 3 5 M AEAD 5 571016 #1017 43 i 5
IR L8 1 8 S AR AR L B AR R IE R & G R
VO FERI A 15 AN A o, R RS 1 5
FHEAC 4 57 A2 8 57 f 1012.1407 f1 T3¢ 1
22 1018 F 1021 A HRGE ML FR,1101,1102 F
1103 B 43— /N, B BH B A 3 1% 3 il e 78, 18t 4%
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TR 2D o, 4 AN B A= b 3R B B0 2R 4 0 R 1
PP S A T R IR 26 MIACHE S AR 5
| R TR B S e L N S RO VA o TR
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MM T WA, i 45 i85 TS
5RO AL T A AR SRR RS B AL 5
HAFE AR 157 R 3 57 /i 5 57 i
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9 R KE R () 51017 A1 1102 B 7F — & 41 i
BV Al 5 v AL FE 1018,1021, 1101, 1103,
1202, 1407 73 1 57 “FE R My AL 7 F1° KRR i 4
FoO 39 IMIACAEE R . 5 UPGMA 3£ RS ZE /AL .

0.37

0.21

0.05

-0.11

A = 4K BOF A 1~30 AR5 3K TR 1
3 MIAC AR AT B9 SRAP kit 1Ak bR 2347 &
A. Three-dimensional graph;B. Planar graph; No. 1—30 are the same materials as Table 1

Fig. 3 Principal coordinates analysis of Lycium bararum L. genotypes from SRAP markers
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