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Abstract: Genetic diversity of forty-six local varieties of Morus alba var. multicaulis ( Perrott.) Loud.
from the lower area of Yellow River ( Shandong Province and Hebei Province) was analyzed by ISSR
molecular marker technique. And according to the genetic similarity coefficient, the genetic relationship
among these local varieties was researched by UPGMA method. The results show that 109 bands are
amplified from total DNA of forty-six local varieties using fifteen ISSR primers, in which, there are 81
polymorphic bands with a percentage of polymorphic band of 74.31% . 1t means that there is rich genetic
diversity among different tested local varieties. The genetic similarity coefficients among forty-six local
varieties are relatively high with a range of 0. 602-0. 898. The cluster analysis results show that forty-six
local varieties are divided into two categories, in which, °Jifeng’ and ° Jihuangluxuan’ from Hebei
Province are clustered to the first category, the other forty-four varieties are clustered to the second one.
And the latter can be further divided into nine subcategories, in which, the thirty-six varieties belonging
to A, E, F, G, H and I subcategories all originate from Shandong Province, the varieties belonging to B,
C and D subcategories originate from Hebei Province and Shandong Province, respectively. Besides,
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subcategory E contains one variety ‘ Baitiaopisang’ which is only one triploid variety in forty-six local

varieties. It is suggested that the genetic relationship of forty-six local varieties of M. alba var.
multicaulis based on ISSR marker has a certain correlation with geographical distribution.
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Table 1 The origins and main characters of forty-six local varieties of Morus alba var. multicaulis ( Perrott.) Loud. for tested
Hi's M RRA JE 7 Hly PE5 RO e iR fi b
No.  Name of local variety Origin Sex Mulberry colour Chromosome ploidy
1 KI5 Dajiguan IZRIE B Lingu of Shandong WfEfE [R]#R Monoecious (% Black %K Diploid
2 INEEZR Xiaohuangsang 11 45 3H 2% Xintai of Shandong TERE Male - A3 Uncertain
3 A Qinghuangsang 1 25 i e Linqu of Shandong JHERE Male - AN Diploid
4 B4R Changweiheilu IR IE MY Linqu of Shandong HE#F Female A Black A Uncertain
5 JEIeFEFR Laiwujiesang L Z53€FE Laiwu of Shandong HERE Male - ARE Uncertain
6 FEH & Wutongsang 1 Z5 1 B Linqu of Shandong JERE Male - %K Diploid
7 ARZAMEISTE Yinhongshenjiguan  LIZR I Linqu of Shandong HEK Female - A Uncertain
8 1 4543 Baitiaopisang 11 Z552BH Mengyin of Shandong KR Male - =AFIK Triploid
9 5 HR K %% Yidudabaitiao 475 M Qingzhou of Shandong HERE Male - TAEIK Uncertain
10 E 4k K %% Changweidabaitiao LA Il Linqu of Shandong HERE Male - AN Uncertain
11 HRITHR Xintaidasang 1 4 3H %% Xintai of Shandong HERE Male - AP Uncertain
12 Ecyicku Yangjiaowan IZRIE B Lingu of Shandong HERE Male - AR Diploid
13 BERZE Heilujiesang L1 ZR 1R B Linqu of Shandong HERE Female - AN Uncertain
14 £ 3& Tiegansang L1 Z5 1 B Linqu of Shandong HERE Male - %K Diploid
15 F##P 3% Beiluosang TTIL 53K Kuancheng of Hebei I I [F] A% Monoecious A Black %K Diploid
16 RH A Shenxianhuanglu T JLERE Shenxian of Hebei I [R] #k Monoecious M4 Black A Diploid
17 pRES Dawansang WALIRE Shenxian of Hebei Mk [R) #k Monoecious M % Black TAEE Diploid
18  WiZ Wansang VLR E: Shenxian of Hebei i B[R] Bk Monoecious A Black £ Diploid
19 ZI54 5 Hongtiaopisang 11452 B Mengyin of Shandong I I [F] A% Monoecious SA Black %K Diploid
20 s Yingzisang 1L 4 s B Linqu of Shandong HERE Male - AE Uncertain
21 M5EE— 4 F Jiguanyishengzi 1 Z5 1 B Linqu of Shandong - - AN Uncertain
22 KM—4:F Dayeyishengzi L ZR 1 B Linqu of Shandong A Uncertain
23 J&3k 3R Longtousang IZRIE ) Lingu of Shandong BERE Female M Black AT Uncertain
24 s Heilusang 1L 4 s B Linqu of Shandong W [R] Bk Monoecious 5 Black A3 Uncertain
25 AR Zoupinghuanglu 11 Z54R-F Zouping of Shandong e Ik [R] R Monoecious M0 Black %K Diploid
26 Yr/K¥FEE L Yishuihuanglutou I Z: YT 7K Yishui of Shandong HERE Male - A% Diploid
27 1 Yangshanheilu BRG] Linqu of Shandong HERK Female {5 Black A Uncertain
28 e #5435 Tieyehuanglusang 1 Z5 1 B Linqu of Shandong e I [R] Bk Monoecious M4, Black %K Diploid
29 #7485 Dalusang L1 Z5 1 B Linqu of Shandong I [F] A% Monoecious A7, Black AN Uncertain
30 BESL Heilutou LI ZR I B Linqu of Shandong HERK Female SR Black A Uncertain
31 T 872 Tengzhou 872 14 M Tengzhou of Shandong HERE Female M4 Black TAEK Diploid
32 F 3L B4 Koutouheilu IIZR ¥ Zibo of Shandong TERE Male - £k Diploid
33 JLILZEE Jiushanheilu L ZR 1 B Linqu of Shandong HERE Male - A3 Uncertain
34 JE K8 € Zhoucunhuanglu 1758 %% Xintai of Shandong HERR Male RPN Diploid
35 IPHZE L’ ersang 117538 )1] Zichuan of Shandong W [R]#k Monoecious 5 Black AE Uncertain
36 %792 Xuan 792 1A B Linqu of Shandong ik Female . Black %K Diploid
37 B Huangjiguan LI ZR 1 B Linqu of Shandong I I [R) Bk Monoecious A Black A Uncertain
38 BN S Huangxincaisang BRI Linqu of Shandong W fE [R] AR Monoecious (5 Black AR Diploid
39 Sk Huanglutou 1 ZR5 i i Linqu of Shandong MERR Female 5 Black A Diploid
40  YTIREEESk Yiyuanhuanglutou INZR YT Yiyuan of Shandong HERE Male - AN Uncertain
41 KIGZEZEAF Dajisangyabian LI ZR 1 B Linqu of Shandong I I [ A% Monoecious 2 Black A Uncertain
42 /NG5 Xiaojiguan IZRIE B Lingu of Shandong WfEHfE [R]#R Monoecious M (% Black %K Diploid
43 = E Sanchahuanglu W ZR Y i Yiyuan of Shandong TERE Male - A Uncertain
44 A 2% Lizhaosang 1L & i it Linqu of Shandong I [R]B% Monoecious M4 Black 2N Diploid
45 L Jifeng VLK% Chengde of Hebei HERK Female SR Black A Uncertain
46 AL Jihuangluxuan WAL & Xingtai of Hebei MERR Female M Black A Uncertain
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Table 2 Primer sequence and amplification results of ISSR marker analysis of total DNA from forty-six local varieties of Morus alba var.

multicaulis ( Perrott.) Loud.

" o s I R EEVRBH B AR %
Primer 5'—3" sequence Annealing temperature otal number Num])e.r of Per(tenta.ge of
of band polymorphic band polymorphic band
ISSRO1 GTGCGTGCGTGCGTGC 54 6 6 100. 00
ISSR02 GAGGAGGAGGAGGC 54 10 6 60. 00
ISSRO3 CTCTCTCTCTCTCTCTTG 51 6 4 66.67
ISSR0O4 AGAGAGAGAGAGAGAGTA 54 9 7 77.78
ISSRO5 GAGAGAGAGAGAGG 54 11 5 45.45
ISSR06 AGAGAGAGAGAGAGAGTC 54 8 5 62.50
ISSRO7 CTCTCTCTCTCTCTCTAC 54 7 5 71.43
ISSR0O8 GTCGTCGTCGTCGTCGTC 54 6 6 100. 00
ISSR09 CTCTCTCTCTCTCC 60 6 4 66. 67
ISSR10 TGTGTGTGTGTGTGTGGT 54 7 7 100. 00
ISSR11 CTCTCTCTCTCTCTCTGC 54 5 5 100. 00
ISSR12 AGAGAGAGAGAGAGAGTC 54 7 5 71.43
ISSR13 CTCTCTCTCTCTGC 45 6 6 100. 00
ISSR14 AGAGAGAGAGAGTC 42 9 6 66.67
ISSR15 AGAGAGAGAGAGTA 40 6 4 66.67
&1t Total 109 81
-5 Average 7.3 5.4 74.31
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Changweidabaitiao; 11 ; HRITHR Xintaidasang; 12. EfMAE Yangjiaowan; 13 a2 Heilujiesang; 14 . LSS Tiegansang; 15 %1‘55& Beiluosang;
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37 ¥ & Huangjiguan; 38 ﬁ:u?ﬁ% Huangxincaisang; 39: ¥ % 3k Huanglutou; 40: J7 J # £ 3k Yiyuanhuanglutou; 41
Dajisangyabian; 42 : /NS3E Xiaojiguan; 43 : =7 ¥ Sanchahuanglu; 44 2573 38 Lizhaosang; 45 L Jifeng; 46, 3iEE

1 5|4 ISSR04 3t 46

KRG Z 2F g

# Jihuangluxuan.

ANe R A S S DNA () ISSR ¥ 18 E itk

Fig. 1 ISSR amplification pattern of total DNA from forty-six local varieties of
Morus alba var. multicaulis (Perrott.) Loud. amplified by primer ISSR04
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BALAHLEREL Genetic similarity coefficient

1. K35 Dajiguan; 2: /N8 3 Xiaohuangsang; 3: 77 #{ 5% Qinghuangsang; 4. & 4k & Changweiheilu; 5: 3€I51% 5 Laiwujiesang; 6. 5l 5
Wutongsang ; 7 : 4RZIAEASTE Yinhongshenjiguan; 8 543 Baitiaopisang; 9: #5# K 5% Yidudabaitiao; 10 & 4K 4% Changweidabaitiao; 11 #f
84T Xintaidasang; 12; F M % Yangjiaowan; 13 B 1 % Heilujiesang; 14 % T 5 Tiegansang; 15; ### % Beiluosang; 16. & B # &
Shenxianhuanglu; 17 : K#i3% Dawansang; 18 i3 Wansang; 19 £155##3% Hongtiaopisang; 20: &5 Yingzisang; 21 : 35&—F Jiguanyishengzi;
22 KM—4:F Dayeyishengzi; 23: k3 Longtousang; 24 . B4 & Heilusang; 25: 4B F# 4 Zoupinghuanglu; 26; UT7K ¥ &3k Yishuihuanglutou;
27. kA Yangshanheilu; 28 LU Tieyehuanglusang; 29 . EiE=E3 Dalusang; 30 . Heilutou; 31 T 872 Tengzhou 872 32 13k
M Koutouheilu; 33 JUILIEAEE: Jiushanheilu; 34 . J& ) #5& Zhoucunhuanglu; 35 ; IPHZE La’ ersang; 36 792 Xuan 792 37 . A Huangjiguan ;
38 BUCKRZE Huangxincaisang; 39 ¥ 3k Huanglutou; 40 : YTIR#ESk Yiyuanhuanglutous 41; KGR ZEAS Dajisangyabian; 42 . /NE5E Xiaojiguan ;
43, = e Sanchahuanglu; 44 . EYEE -1 Lizhaosang; 45 e Jifeng; 46 . oy e SiA Jihuangluxuan.

2 ETF46 M ERTT RS DNA ISSR #RIZSHTH) UPGMA B2 E
Fig. 2 UPGMA cluster dendrogram based on ISSR marker analysis of total DNA from forty-six local varieties of
Morus alba var. multicaulis ( Perrott.) Loud.
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