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Forward primer 20 M. 1 #L;200 “M dNTP 2.5 mM.
2175 1.5 mM MgCL 25 mM. 1.5 #L; 1X Buffer 2.5 1L;
dd H20 15.7 HL, PCR  (PTC-200, )
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Table 1 Comelation analysis among morphologial characten stics

of wild hop of xinjiang

Xj X2 X3 X4 X5 X6 X7 X8 X9 X0 X1

X1 1. 000

X2 0.40 % 1.000

X3 0.80 ™ 0.04 1.000

X4 0.351% 0792 %% —0.057 1.000

X5 018 —0.212 0.303 —0.06 100

X6 0.3307° —0.020.524 ™ —0.08 0.573** 1.000

X7 0.327% 0.59 %% —0.001 0.60 * —0.060 —0.10 1.000

Xg  0.283 060 7 —0.00 .385 " —0.154 0016 0,59 7 100
X9 0.23 032 7% 0.02 0.255 005 009 0.163 0.5 100

X10 0.49 ™ 0171 0.4147 0.04 0.4 008 0.24 012 038* 1.00

X1 0187 —0.113 0316 " —0051 0.5% "~ 034" —0.130 —0.084 0.05 0.348" 100

: X1 X2 X3 iX4 s X5 s X6 ;s X7 ;X8

X9 X 10 Xipos 0.05 001
Notesxl. the yield of per vine; X2 100— cone weight; x3. number of cones per vine; x4, average cone weight;x 5
branch numbet; x6 thelength of mén vine;x7. the length of cone; x8 petimeter of cone;x 9 leaf area; x10, the longest

intermde lengthy x1 1 perimeter of vine. ~ and ~* stand for s gnificant at 0.05 and 0. O lev el, wspe ctively.
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Fig. 1 Morphological dendrogram of wild hop population of

Xinjiang from cluster analysis
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0.2597. 7 ,A  1.2500 1.8750 ;
Ne 1.1644 1.4373 sh 0.0038 0.3241
;1 0.1465  0.4023 o 7

A 1. 5000, Ne 1.2910, h
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b ~ ~
Shannon
. YH ., AB
. 3 »  Shannon
o4. 5% ,
35.95% . Gst 0. 3212,
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L.
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Table 2 Genetic diversity with populations by SSR
Nei Shannon
Fop N p A Ne h 1
AA 10 75.00 1. 6250 1. 3706 0.2230 0.3287
AC 10 75.00 1.6250 1.4225 0.2326 0. 3651
AD 10 50.00 1.3750 1. 1835 0. 1165 0.1731
AB 10 28.75 1.2500 1. 1644 0.0938 0. 1465
TE 10 50.00 1.3750 1. 2581 0. 1079 0.2186
TY 10 50.00 1.3750 1. 2006 0. 1205 0. 1835
YH 10 87.50 1.8750 1.4373 0.3241 0.4023
Mean 10 50 1. 5000 1.2910 0. 1741 0.2597
Total 70 100 2..0000 1. 4451 0.2700 0.4188
13 —&—p/100
1 |y
oS —h— e
—_—— r4 ——— = —.
. Ak i's AD AB TE T YH
2 SSR
Fig. 2 The variety of SSR diversity index within population
3 Shannon

Table 3 Genetic differentiations among H. lupulus stimated by

Shannon’ s diversity index

Hpop (Hsp— Hpop)

H Hsp Gst Nm
o g /Hsp / Hsp
11a59  0.1997  0.5455 0. 3662 0.6338 0.6248 1.3430
52 0.2848 0.3329 0. 8556 0. 1444 0.0676 3.8983
HIGA  0.2789  0.3985 0. 6998 0. 3002 0.2713 0.3002
Mean  0.2545  0.4256 0. 6405 0.3595 0.3212 1.8472
2.3.2 4 .7
0. 7441, 0. 9805,

0.8690. 7 0.0197 ~ 0. 3152,
AA AC 0.0197),
AD AB 0.3152),
0. 1346 .
UPGMA 7
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YH ) YH
AD.TE ; AAAC.TY
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AC.TT , )
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4 7 Nei
Table 4 Nef s genetic identity and distance among 7 populations
of H. lup ulus
pop ID AA AC AD AB TE TY YH

AA ok 0.9805  0.8363  0.9147  0.8280 0.9773 0.8912
AC 0.0197 wxE0.7707  0.9169  0.7871  0.9198 0. 8645
AD 0.1787  0.2604 wHEE 0,729 0.9803  0.8724 0.9266
AB 0.0892 0.0868 0.3152 e 0.7441  0.8697 0.7598
TE 0.1887 0.2394 0.0199 0.2956 e 0.8481 0.9355
TY 0.0230 0.0836 0.1365 0.1396 0.1648 e 0.8950
YH 0.1151 0.1456 0.0762 0.0762 0.0624 0.1109 ok

« x»
’

Note: Nei s geneticidentity above the “ ¥ and distance below the“ *”.

saaDae

3 SSR UPGM A
Fig. 3 UPGMA clustering for 7 populations of H. [upulus based on SSR
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—0.906; Shannon , , —0.917. .
0. 920, N s , N
—0.844.—0.832 . . .
5 9
Table 5 Correlation coefficients between genetic diversity and morphology
Y] Yz Y3 Y4 Y5 Y6 Y7 YS Y9
Yy 1.000
Yo —0.672 1.000
Y3 —0.628 0. 685 1. 000
Y4 —0.610 0.449 0.820 * 1. 000
Ys —0.863 * 0.678 0.907 * 0.732 1. 000
Ye 0.865 * —0.823* —0.837* —0.814* —0.863 1. 000
Yy 0.852 * —0.881* —0.850* —0.637 —0.906 * 0. 944 ** 1. 000
Ys 0.920 ** —0.844* —0.832* —0.762 —0.917 * 0.963 ** 0.939 ** 1.000
Yo 0.613 — 0. 406 —0.793 —0.938 * —0.720 0.827 * 0. 682 0.711 1. 000
Y 3Yo ;Y3 3Yy 3 Ys 3 Ye s Y7 Nei; Y'g Shannon; Y o K * 0.05 0.01

Note yl, growing period; y 2, type number of leaf cleavage y 3 man number of leaf cleavage; y4 cone number of main ving y6 the percentage of locg y7 effective number of alleles; y8

Shannori s information index; y9, the sead rate. * and ™ *stand for significant at 0.05 and 0.01 level respectively.
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The Comparison of Morphological and SSR Markers on Genetic Diversity of
Wild Hops (Hurmulus Lupulus 1. )in Xinjiang

LIU Hai-yingg ZHANG Xia YUAN Junrfeng, WANG Fang, WANG Ji WANG Shao-ming
(College of Tife Science Shihezi University, Shihezi, Xinjang 832003 China)

Abstract; SSR and morphological analysis were carried out on wild hop in Xinjiang. The result showed that there were

significant or very significant correlation betw een yield and 100 cone weight, number of cones per vine, the longest inter-

node length, average cone weight, the height of main vine , the length of cone. They varied at the same trend. Above the

six traits were essential ingredient in affecting yield. Wild hops of Xinjiang w ere clustered to three groups by morphologi-

cal analysis. In addition, they were analyzed by using SSR method . Three pairs primers, with producing polymorphic and

informative bands, were screened from seven primers. In the whole populations, average number of alleles A and effective
number of alleles(Ne) were 1.500 and 1.2910 respectively. Nei diversity index(h) was 0.1741. The mean of Shannons
index ation was 0.2597. The genetic distance varied from 0. 0197 to 0.3152. By cluster analysis based on SSR markers u-
sing UPGM A, seven populations were divided into 2 major groups. It showed that there was higher genetic divesity in

wild hop of Xinjiang. By the correlation analysis of morphological characters and geretic diversity index. It was found that
the whole growing period, the seed rate, the type number of leave cleavage, the main number of leave cleavage, length of
leave, number of cones per vine were related to the genetic divesity index.

Key words: Xinjiang; Wild hops; SSR; Morphological markers; Genetic diversity
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