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Genetic Diversity of Small Seeded Soybean Varieties from Heilongjiang and Jilin
Assessed by ISSR Markers
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Abstract : 24 different small seeded soybean varieties from Jilin and Heilongjiang provinces were analyzed by 10 ISSR markers
which were selected from 100 UBC ISSR primers. The result showed that the polymorphic information content of 10 ISSR prim-
ers ranged from 0. 211 2 to 0. 310 3 with an average of 0. 249 6. The ISSR marker indexes ranged from 1. 093 8 to 4.954 9,
with an average of 2. 890 3. The genetic similarity coefficient between 24 small seeded soybean varieties varied from 0. 666 7
t0 0. 926 2 with an average of 0. 794 3. The genetic similarity coefficient range (0.690 7 —=0.926 2) of small seeded soybean
varieties from Jilin province was greater than that (0.744 2 —0.925 0) of small seeded soybean varieties from Heilongjiang.
The average similarity coefficient of small seeded soybean varieties (0.798 2) from Jilin was slightly lower than that of small
seeded soybean varieties (0.798 9) from Heilongjiang. This result indicated that the genetic variation of small seeded soybean
varieties from Jilin province was more abundant. 4 clustering groups were suggested by clustering analysis. The small seeded
soybean varieties in Group [ and Group [[ were all from Jilin province, Group Il could be divided into 2 subgroups. The re-
sult of principle coordinate analysis was consistent with that of cluster analysis. The results in this study could provide refer-
ence for genetic improvement of small seeded soybean.
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Table 1 Small-seeded soybean varieties used in this study
Hi5 Al B i S
Code Variety Released institution Registered number Pedigree
o1 FHHNKL T S FHERNAEBER G A5 1990005 SETF PO x GDS0477
€02 AR 2 & A AR B B R ST FKHE N
€03 FMUINEL 3 5 FHERNREBE RGBT R, AR INBFAE 8537F, x PR 8527F,
co4 MR 4 5 HARE AR B R G STHT A 2003008 FAR18 x GBAR 9 5 x GD50444-1)
€05 HAR/INELS S RS AR B e R ST FKHE N
€06 HHMUNKL 6 5 ELNCE R R e NS T ) 8 7 2002021 NI 9140-5 x 22 BT 8648
€07 HMNRLT 5 FHE RN A EB K THISTT 5 H T 2004001 ATF 9140 x BIRVT/ VKL,
Co8 ML 8 5 FME LRI R R GHFTHT 7 5 2005018 AT 8748 x bl /INKLHL
€09 HH 101 EARAE AR e K W HHE 2007019 (EPAEMSEEE R x HH28)F, x HMMRL4 5
Cl10 HAE 102 TR B EB R OB 75 % 12007020 AWFO362 x HEF 15
Cl1 #HH 103 MR B ERREBIET 7 Z 2010007 A7 9526 x HE 15
C12 HE 104 B L BIFEBER GRS 3 5 2010008 NP 9317 — 15 x F MU IVRE 3 5
CI3  HM/MRETL S HHERABABR 5T A N
Cl4 AN 1 MR TE I AL B ARG BE i # 2 2006008 FEZZ 8302 (HEZE 75-14 x 50546) Fy x HEAT 75-14
C15 R 14 AT RO AHER SR T 2001013 AR 11 > B AT A KT T12
Cl16 BAR/NRIE 15 BTN —R B R FNeE NS
c17 AR T S IR AR R B BE R T 2002013 2% 87-5976 x EM/NRIEL 1 45
C18 AL 2 Blp AR b s be R E 2007023 ZE/NRLTE 15 x 47 994889
C19 AR 1S RIETAELR R EBE IR T B 2003019 A 26 x Jp 79-3434
€20 FNRE 25 BIRTLALOVRIEBE RIS T R 2008019 J 8601 x ZYY5310
c21 & 54 B TLAA BB A BEAEAMN S B A 52 2008020 Je/NKLT 15 (J8 9777) x HA/NKLEL
€22 £ 58 MR AR BB EAN B B E 2010020 Je/NKEEL 15 (T 9777) x BAR/MRLEL
€23 HAR 50 HRAeAg K2R T BFSE B T 2007022 IR G| HE Electron /)N 52 i Al
24 R4 60 (FRA4K 690) FRALA R R BT B 5 2013023 H ARG x ZRAC/IVRLE 845
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1.2.1 X2 % DNA ¢y R A& KA R
CTAB 3" $2 HUH [N 20 5 DNA, F 0. 8% 1A B it
VMR L VKRS T L R 4H DNA [ 52 38 M RO ) 174
DNA % 1 wL, /] TE ¥ A X B 7E Thermo Scien-
tific NanoDrop2000C il 5 DNA [k i
1.2.2 ISSR-PCR ¥ ¥ B % W vk RHIn&E kA
University of British Columbia #¢i1# 100 £% ISSR 5|
Y, WA 24 £ /R K &2 DNA AR 5 o ik
6 15y FHT ISSR 5| Wik , SR J >R FH Ui ik s 1) 22 51k
1SR T AR E S 1, X 24 4/ INKRE R G
Fr ) B R 20 5 DNA #7914

2N AR FH N 25 wL, Premix Ex Tag 12.5 pL,iﬁ*}i
DNA 52 pL(40 ng) 51 EHR 1.2 wmol - L',
8.5 wL JC TR W ZE Ko N2 T Ry 94°C Tl A8 4
4 min;94°C A5 30 s,55°C3E k30 s,72°C #E{H1 50 s,
35 MG ;72°C HEAif 10 min;4°CLRAE, P73 =Wk
2% (W/V) B IEMEEERE (75 EB 0.5 ng-mL™")
HEATRI, 112 000 bp DNA Ladder ff 43+ brif,
P 1 x TAE B 0 Rt AT B Ik A3 B (5 Veem ™) JHE
7k 2 h, >R H Bio-Rad DOC2000 % % 7 G4 i
SEHLTKEE R .
1.2.3 ISSR ¥ 34 F %+t  ISSR P38 yik K35
LASEAT AT EAE LA, USSRV s 2
B 2671 o ARG 45 50 AT B R M ol BG4
FPTA AL 0 oo, A i L, B ie
“07, FiiA Excel HE3R4&% , f 17 F1°07 41 B S 4
il
1.2.4 314 % 5MEE4F S Smith %y
Irik , B S 2 A5 ME(E B & & (polymorphism infor-
mation content, PIC) M\ 0,1 3B 4E i+, PIC =
1= (pl+q;), Herb p, S BAE S SR (17 ff

R AR AR R L g, = (1 - p,) , WERPEGL R
MR, B 250G RS RiZs I Y
AN Z SRR B A A (E, JE Y 0 ~
0.5, HA5IWITA i iy PIC (B #F—25 R iH5
ISSR 5| 485 (SPL) , 2y [R]— 51 04 08 Fr A7 3 1 B9
PIC {i RN Ao

1.2.5 RESH AL L4704 R NTSYS2. 11a
B SRR R ) DICE 8t f5 40 DU R BOR B 4%
2534 (unweighted pair group method using arith-
metic averages, UPGMA ) #E 47 B Mrfla K,
T Dice BALAHRINE R EHEFE , )0 1T T EALFR T
(PCoA , principal coordinates analysis) ,ifi i Dcenter
B AT 500 e Ak, 38 5 Eigen A bR R HARAE (A
FEIBURFAE ) 5, SRS 2 i F2 AR AR —4E 8], PCoA 73
AT LB L5 A it Ao ] ) A DGR B

2 HZRESH

2.1 ISSR i8R SR

WL GE , N ISSR 514 i e 10 >33 4%
Faxe, A B T 2 SRS . SR 10 4
ISSR 5| ¥y %F 24 i /N0 K G B EEAT 20, 51
UBC857 #1445 AN & 1 frs. 10 4> ISSR 8| ¥yt
PRI 115 5000, Hoh A 28 M 5%y 88
5, ZBMEHEN 76.52% . 10 4~ ISSR 5| ¥ 14 i
HTES 25 (UBC829) £ 17 4 (UBC900) Z [a] , F-F4 K
1.5 4 Z 8% 78 3 45 (UBC829) #| 17 4
(UBC900) Z [], *F-$4°4 8.8 45310 4~ ISSR 5| ¥4~
Bk 2 B R R 60% ~ 100% , F- ¥ N
74.60% ;10 4~ ISSR 5| ¥y 2 5ME(Z B4 8 0. 211 2
(UBC816) ~0.310 3( UBC864 ) , V-4 40. 249 6,10
B W14 SPL {E H71.093 8 (UBC829) ~ 4.954 9
(UBC900) , Ei1428.902 8, F-°42. 890 3(F2),
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Fig. 1 PCR amplification results of 24 small seeded soybean varieties
detected by ISSR primer UBC857
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Table 2 Summary of amplification results of 10 ISSR primers
ElEIE a2 gl S i1 EZ N2 i Z &ML ZHEMER TR ISSR 51446 %k
Code Primer sequence No. of bands No. of polymorphic Proportion of - -
scored bands polymorphic bands/%
UBC809 (AG)4G 13 8 61.54 0.2142 2.7847
UBC816 (CA),T 13 10 76.92 0.2112 2.7465
UBC829 (TG)4C 5 3 60. 00 0.2187 1.0938
UBC835 (AG)4YC 13 11 84. 62 0. 2491 3.2396
UBC846 (CA)4RT 12 9 75. 00 0.3049 3. 6597
UBCS855 (AC)gYT 12 10 83.33 0.2722 3.2674
UBC857 (AC)YG 9 5 55.56 0. 2098 1. 8889
UBC864 (ATG)g 8 7 87.50 0.3103 2.4826
UBC890 VHV(GT), 13 8 61.54 0.2142 2.7847
ACTT(CC),ACAG

UBC900 CTTAA(CA), 17 17 100. 00 0.2914 4.9549
A1 Total 115 88 76.52 - 28.9028
SE-H4 Average 11.5 8.8 74. 60 0. 2496 2.8903

R=A,G6;Y=C,T;H=A,C,T;V=A,C,G.

2.2 24 VIR EmMPEZXRDN
24 5y /NRER LA BEZ [E] Y Dice 3845 AH UM 25

BB 0. 666 7 ~ 0. 926 2, K R K AU 5
$0oN0. 794 3 Forfr, CO4 1 C23 Z [] A9 18t A% AR AL 14
FHER A (0. 666 7)) , 7351 0 it MRAE AL B e 5
(8T AR/IVRL 4 5 FIR T\ — A B R U R A
/KL 155 C12 il C15 22 [8] Y 35 4 AH B 5 45 i
75 (0. 926 2) , 705 koK F 5 AR AR B B ALY
WA 104 AR AT AL B TS B R
AR 14, TR /INVKL IR S il 22 8] £ 388 % AR 8L 28 40
JLHE (0. 690 7 ~0.926 2) KT R A UL/ N K it
ZIA] A8 AL A DL R BT A (0. 744 2 ~0.9250) , 3
AR /INRER T2 i 22 T8] S B AR AL 2 %(0. 798 2)
W AR T R VA8 /IR T it b 22 18] 249 AR DL 1 2
$0(0.798 9) , BEHE MR /IVRE R B A A 9 182 15 728 7
XA F R (2 3) .
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Table 3 Genetic similarities among varieties

from Heilongjiang and Jilin

e SERIAROE RS R R EGE ah AL
Source Average similarity Range of similarity No. of varieties
Sy AIRE)

0. 7989 0. 7442 ~0. 9250 9

Heilongjiang

FAAE Jilin 0.7982 0. 6907 ~0. 9262 15
23 Total 0.7943 0. 6667 ~0. 9262 24

2.3 AR/MMIXERMBESN
HRAEXT 24 {3/ IVRER EL AL Bl ISSR Bidle b A7 2R 2

IIRTRZEE AL, AT R ARy 4 AR (L 2) .
B T ALHE 3 Oy drkE, RIS AR/VEL 145 (CO1) 75 Ak
/IVKE 2 45 (€02 ) FIREAR/IVRE 3 45 (C03) o ZERE T
5T Gy RPRE, e A 35 AR Al B2 e R FLAE ST T
TR M/NKL 4 45 (C04) 35 F 102(C10) 5 H
103(C11) F5HF 104(C12) . FHFHF 105(C13) , HME
SN ARV A BT e 7 A IE A /KL 15 (C14)
O AL T A RE S BT 5T B ORLAY A 14
(C15), Z&fF | FnSEHE 11 2490 35 Ak /N R0 R 6
o JERE AL 10 (A4t 3 03 0 i pRAs dn b, 7 403
o BIETTAR Sl A4 5 MRAE AL B2 B K G E
P B A ANV T 5 (COT) (FAR/IVRE8 5 (C08)
FI T 101(C09) , BITTA LN ABL 7 BE it 5E B
TR e/ ML 145 (C19) e IVRE 2 5 (€20)
BRI A B A B A 7 Be B LA AR/ VKL 1 5
(C17) Mgz /VRL 2 45 (C18) , e VT AV B2
Bk A 7 2r B B LAY & F 54 (C21) FE A 58
(C22), BTN\ — A B R F Y B AR/ KL EL
15(C16) o SRR A, m] LST 0 2 AN TR A
Wa 4% 5 G3A0RE, Horp, SR /KL 1S 2R /KL
2 SEYEA T M/NVAL 1S I 2, (BRI BE R AR
KL 15 BAE— IR, AT RE o1 13X P i b 22
MR T RIS TR IR BE R, 55 MONKE 7 5 504
N BIET/IRLE, 20 Ve e T 2 it R 1 R Je I
JINRETZ ) TBAR I, BT LA R A /AR DR L e
FIESERE I a; 53 4k, 261 I a ab (045 5 AR /VKL 8 5
I H 101, SEAFITD tAdfE 5 Bkbt, Hokh e /IR
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Fig.2 Dendogram of 24 small seeded soybean varieties based on ISSR data
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Fig. 3 Two-dimensional principal coordinate analysis
depicting genetic relationships among 24 small

seeded soybean varieties based on ISSR data
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