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Pedigree analysis of the most planted soybean cultivars in China since 1940s
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Abstract ; A total of 113 soybean cultivars from Northeast and Huanghuaihai Valleys since 1940s were selected

for pedigree analysis based on their commercial success measured by their planted areas in hectares. Based on the

collected pedigree data of these cultivars, the end ancestors and direct parents of these cultivars were traced. Com-

pared to the data of the cultivars reported before, the number of end ancestors of these popular cultivars was in-

creased, and their genetic basis was broader than ordinary cultivars. Newly — bred popular cultivars had broader ge-

netic background than the old ones. The genetic basis of these cultivars from Huanghuaihai Valleys was broader

than those from northeast China. Their offsprings had greater potential to be new elite cultivars than those from other

crosses. The germplasm exchange between different regions could be further improved.

Key words :Soybean; Widely — planting cultivar; Pedigree analysis; Ancestor parent

BRI 2R ST X B R e T 2R A A
SAMTERFERIR IS M BA EESE MY, %Y
BRAE T T R 1923 - 1995 4R ALY 651
R R 2R3 VA2 i E AR L ST R O =
R R 22 38 M EA, BER 4
SEN O R TR SERE B FSE T P E 1923 - 2005
SR RO LRI 2, B 1 300 K L E B
PSR IR T 670 DS AE A, I A4 T 1986 -

Wik H #7:2012-08-18

2005 4[] v [ 941 A4Sk o 75 R i fge T B Y 54 4
MUSCSEARM 37 NHEEEAR, FIRRE X5+ H
JRT LK T MAE B 100 24K 5 Rl S 2
BT T 200, R B35 AR B B o 32 B I T 3
TR N BRIE IR R L 1 S R
T 6 AR R, BIAREES X 1989 - 1994 4E %
TN AR T DX BRI 36 6 74 49 K T R (R
(9 ML R HEAT T 207 B ImAR 2 M2 1 v

FETH AL M B AR ZR @B %I (CARS - 04) 5 [H 5K S SR 7E & e 31400 (973 31-4)) 350 H (2009CB118404)
TEE A BRI (1972 - ) 2 B AE  BIBESE 50, B8 0 1) K & § 9h 4 LS —1EH
w WIHSEE R E (1963 - ), 5, Wi+ 5 5 BT 7 1)« K & b, Tel :010 — 82105875 ; E — mail : tianfuhan@ hotmail. com



EHEF 20 #2240 FRAKR T B R@RAEK 5o RS 247

ST S RIT 40 ARV B O S A R,
BT ORAFEAR A 493 -1.58 - 161 7= B RiAE BT
FRE 1 5. sREME om0 4k
M DX Y R A B AP AT T AR5 5 AL B AL 2B o
TRBRE ™ G301 1978 — 1992 4F 1] 3 (5] L) 3¢ [
K g SR A B PR K T R
X IR PN 130 ARG R RiGHAT T 00
B, e B4 BB SR A e AR T 38 DR SEA
Qin 2" FI| B 136 15 55 SSR (simple sequence re-
peats) bRIC/AT TR A K 14 SHIEF 25 1Y
BRI, BEIPMEEREY, K 5k 14
B 25 AEORIEAR R, Amsoy H A 14 1
BORHEAREL, 2% 14 TG F 25 Bss L AR
Rk 60. 58% |, HEM [ A i A b 5 A S A S AH
KSRGS F 25 e A 14, HAEFRE K
AP R R T AR

2 2012 48 FRE B B R S AP E 3k 1 700
AL EAEA P A T AR A 100 24,
ZNAISS GOk o S (I B SR LT L EE X PN}
FRRPAR, AT TANHA 3 1t il ) SR AR P ol AN ]
X B it e 22 TR 1 53 2% O AR RT3 2 A VR SRR A
B5 & BB AR E AR 7 N TTHT R SUEREY RE L
MBI, A SORE 20 4R 40 AEAR Lk IR EAR L R0
THE Vi b DX R TRIARURI AR 1Y DR 2 R R AT T AR 1% 20 #r
DAIAA | 3 1 R it i B AR AR

1 AR5 %

1.1 ##

SRR 20 fiE22 40 4E4CF) 2010 4F 6 16 4
ORI AR R 37 XA T BUSCR A df Ff o 1985
AR LRI B R T AR dh b T 2R 228 E A ST
Yog— R TR ZORMNE , 1985 4 LUS 19 5 Fh U AR
Y gz A B AR 55 0 e 1 A A AR
TR RGBT AR A A T BUR o
TEo WP ARG R R TS (P E R B R
ARSI (1923 = 1995) )1 ol [ 0k 2 o 2
(1993 - 2004 ) )" i € o5 ¥ B K & K i Fh 2
B
1.2 75

AR L P ) R TE ORI AR e kA, 2
AR TR W0 RO A B R AR
JooEA AL Tk E . LI HLYE R AN B AR AR S i i
P by Ff AL S8 A 8 AL TR (EL N 15 PLE
1 2R3 R et R HOBUR B 3 A% DTk 0.5, 4
AEAR FHERY S 3 B 07 16 EAEHRUE,, B 2 & m i

FEFRAS BT o ) 25 AL G 2 A 3 1 T iR LB
AIAET 15 FLat e B 2SS A
AL STHREL A TS A SR S 5 7 Bt P 19 07 2%
*HEO

2 HREHH

2.1 RKEXERWERMIFHE

R A5 i A B AR T AR, 7 AR LA T K L
77 DX A 20 HH40 40 ARG AR AR T ALK 1Y
KA 113 A4 o B gyt 7 23 4, B eyt
B 30 A AL TR AR 26 A, BRI HLIX 34 S (R
1) 1985 AL & (A A58 & i 41 35 B A 1 L34 7E 6
T bR Lh KT FRRE AR FRAE 6 4F L) |
2.2 KER#WESMOBELES

R M R BN ARICHUIX ) 79 A~ KT
T AP 82 MNMHSEEA P A A 1. 04 4>,
TEXBEHISE A, 4200 75 AR 8 (A210) ' A
A A B KT AR A i R B i 22, 43 9l ol 55,55
138 AN, o Bl S B 69. 62% | 69. 62% I
48.10% , ] UL AR 11X 45 2K 22 50K T AR VAL & P S
X 3 AP IS, 7E 1923 - 2005 44 [H F AL
() 1 300 (&b, 775 A b Pl B 22 10 A0 58 S Rt
EIG(577) ARk #E (497) M JE (357) 1, A
XTI , MR PURE B A7 A5 A & Ry RS T R o AR
PR LR . R HEE AR IHERS , AR At DX
Fofr iy 35 A% BEml R R & EAA X 3 M RA
MR R — B AR AL X B S 5K 5 R, 1980 4F
PART ARG 38 K BRI S A A AH S e A
BOE0.69 4>, 1980 4FLLJG & 1. 67 4, 254 5
FRAAL G R ARG I 13 1 4>, 1980 4F i, il &
BRI A B AHL 56 SR A 53 ) 2 0. 64 A, T 1980
RSN 114 AN T L R TR ARURIREL ol ) A S
it L — B St Rl A0 5 o

BRI B X Y 34 A KT VR S AP LR B 49
AHAEHEAS IR a1 44 4 Horp fi A i Rh
B2 0 e B A0 &, LR 13 AN KT AR AR & Al
(HA—AHARILEF) | B STk 2 3. 207, %)
A AR AL TTER(E A 0. 247 HIRE ST 1 5
F s HRF- TR, 44 A 11 A s, it % BT ke 73 5]
2. 154 F0 1. 839, X% B A~ & i i BT R 4 1 A
0.196F10.167(% 2) . MAFAERAIERLA , 1980
AF DARIT UV X R R A SR AR R SR
15 B S Il GUR 25 AR T8, B B AL
SEAEE 0.99 A, KR T R A H JE E AR
1. 74 ;1980 4F D) J5 B2 K 1 A6 4 1L R 36 2 R0 56 (=]



248 R AR 2013,35(3)
ai Rl Mamotan BT (7 Ho B BOR B, B4 & GRS B TR 3. 74, i Bl 3t 15 5 A B Ok
HHISEAKION 1.69 A A AN KT B AL it o 19461 B o
x1 HEAEHMEXAREERAERIMERNAE A
Table 1 Soybean cultivars in different regions of China
ey Al TR A LT A BRI T
AEAE North part of H?ilongjian%, Mid — and — south part? of Heilollgjiang Liaoning and ]111? province‘s: Huanghuaihai‘Vaﬂeys _
beeade gy WURTECmmem REEEECaman SERER mman KTERH
Cultivar ancestral parents Cultivar ancestral parents Cultivar ancestral parents Cultivar ancestral parents
w4 1 P 1 i : AR5 1
Zihua 4 Jinyuan 2 Fushou Haiyang Pawanqing
s 1 s , 3ok 1 it 1
1940s Keshuang Mancangjin Huangbaozhu Pingdingshi
AT | T | A1 1 7 ELE A |
Xiaohuangdou Yuanbaojin Xiaojinhuang 1 Caoxian Yaojiaohuang
E 1 4 T 1
Fengdihuang Zhecheng Zihuacao
R 41 I JHLLsE > etk 15 : WA :
Amur 41 Jingshanpu Jiti 1 Heze Niumaohuang
55 283 1 K25 , K 5 N 1
1950s Kexi 283 Zhi 2 Jiti 5 Yidu Pingdinghuang
g2 B \ AR5 1 i 1
Fengshou 2 Dongnong 1 Xinhuangdou
B ) FHL G 1
Zaofeng 1 Qihuang 1
M) 3 5 Heihe 3 3 R4 4 5 Dongnong 4 3 M3 5 Jilin 3 2 B3 23 Juxuan 23 1
19605 EI 10 Fengshou 10 3 A28 8 5 Hejiao 8 3 k6 5 Jilin 6 2 FF#% 10 Qihuang 10 2
0] 51 Heihe 51 4 A28 6 5 Hejiao 6 3 % 3 5 Tiefeng 3 2 ﬁﬁl‘ 1 E;’ Yanhuang 1 3
M4 5 5 Heinong 5 3 %5 15 Xudou 1 2
F i 12 Fengshou 12 4 ,H;{ZE 16 Heinong 16 3 B 8 5 Tiefeng 8 3 Estlig Fengshuuhuang 2
EUR 17 Fengshou 17 3 2%4% 3 5 Suinong 3 5 3 18 Tiefeng 18 3 g 532 1 Henan Zaofeng 1 3
1970s 4 7 22 Hefeng 22 3 JFE 3 5 Kaiyu 3 3 X F= 7 5 Wenfeng 7 2
& 26 Heinong 26 3 Tk 13 Jilin 13 2 R 5 5 Yuejin 5 1
S 9 5 Jiunong 9 2
b3 2 5 Beifeng 2 4 274 4 5 Suinong 4 7 & 8 5 Kaiyu 8 5 7575 30 Youbian 30 3
=1 19 Fengshou 19 4 47 25 Hefeng 25 6 K4k 4 5 Changnong 4 5 T 45 Jidou 4 2
1980s 7] 5 5 Heihe 5 5 M 33 Heinong 33 6 AL 20 Jilin 20 5 .5 2 5 Ludou 2 5
2% 4% 8 5 Suinong 8 9 3 24 Tiefeng 24 6 #1545 Ludou 4 5
# 5 2 5 Yudou 2 4
B4 4 5 Kennong 4 8 4% 35 Heinong 35 4 JFE 10 Kaiyu 10 4 15 19 Zhongdou 19 5
M7 9 5 Heihe 9 7 2%4% 10 Suinong 10 12 K4 5 5 Changnong 5 5 B3 6 5 Kefeng 6 12
b3 9 5 Beifeng 9 7 4% 37 Heinong 37 8 Ak 30 Jilin 30 6 3 75 Jidou 7 7
1990s H43[ 19 Heihe 19 7 47 35 Hefeng 35 12 =F 29 Tiefeng 29 17 T 12 Jidou 12 7
467 11 Beifeng 11 7 2%4% 14 Suinong 14 11 JL4% 22 Jiunong 22 17 #1585 Yudou 8 6
A4 43 Heinong 43 9 Jij 84 -5 He 84 -5 4
%15 11 Ludou 11 7
£ 24 Fengshou 24 2 4 44 Heinong 44 12 HiK 47 Jilin 47 17 A1 13 Zhonghuang 13 11
] 38 Heihe 38 11 4r=E 45 Hefeng 45 12 #:E 31 Tiefeng 31 5 HBE.5 5 Handou 5 12
2000s JtE. 5 5 Beidou 5 8 47 50 Hefeng 50 15 FHH 57 Jiyu 57 14 % 5.22 Yudou 22 16
Hayn] 43 Heihe 43 10 4% 48 Heinong 48 6 92116 Zheng 92116 17
2%4% 28 Suinong 28 9 # 5 25 Yudou 25 15
#:5 9 5 Xudou 9 6
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Table 2 Genetic contribution of some soybean cultivars as ancestral
parents and number of cultivars derived from the end ancestors

; v 2 ; o 25 b T ok
e EERE o Ane WERE g AREA
Region neestor Contribution umber o neestra Contribution umber o
parent derived cultivars parent derived cultivars
AR # (A210) POk (A211)
& g o
Jilin Silihuang ( A210) 9.936 3 Silihuang (A211) 0.331 6
BT A% 20
Jinyuan 8.345 33 Dongnong 20 0.167 6
HE 6.294 38 LR 2.126 5
Baimei Liaoning Xiaojinghuang
1 POk E (&40
Keshan Silijia 3.294 21 Hailun Jinyuan 0.736 3
- LT RAHE
I = Duludou 2.985 19 Liaoning Dabaimei 0.357 5
SO RS
B Se P 2.854 18 ART 1.093 3
Tiejia Silihuang Tujiazi
e/ E DU (A212)
AL Xiongyue Xiaohuangdou 0.881 13 Silihuang (A212) 0.331 4
Northeast Ve Tk
Chin L [ R
A Xiaolihuang 2.189 12 Wudingzhu 1125 4
3 R SJE
LSa 1.69 10 FEASRR T 0.274 4
Tiejiazi Jiamusi Tujiazi
. ot
SR VAN e : »
Jilin Xaiojinhuang 2.502 7 VE#E B Yangmifeng 0.252 4
o = 1
R B 52 1.01 7 FE# 5 Huichundou  1.032 3
Huinan Qingpidou
A AT SR Q B
RAG 0.929 7 AL 5 0.875 3
Suoyiling Lixin 9
KEH —
Yongfengdou 0.784 7 Yiwofeng 0.22 3
/IR 9 5
Xiaolidou 9 0-751 6
R s ah = HHEREE
JimoYoudou 3.207 13 Huaxian Daliidou 1.019 6
FE 15 ICBHKE S
Qihuang 1 2.154 1 Qinyangshui Baidouu 0.583 6
f(@ﬂ;g Yidu Pingdinghuang 1.839 11 U 5% Sijiaogi 0.598 4
uanghuaihai ) » . e
Valleys Ll ATy 1.376 10 AIHORb 0.457 4
Tongshan Tianedan Pixian Ruantiaozhi
Pefmu SE PP To 2
Tiejiaohuang 0.589 10 Dingtao Pingdinghuang 147 3
I3 YNEYA 72 B RE AR B
Binhai Dabaihua 1.716 ? Fengxian Suidaohuang 0.438 3
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Table 3 Parents”geographic origin of soybean cultivars

R BRI 5 ol T 7 X35, FAKYE/ %o Parent origin
Region of released cultivar %4t Northeast China W UEWE Huanghuaihai Valleys  F§J5 South China [E 4} Foreign countries
At X Northeast China 96.21 0.61 0.06 3.12
P EFH X Huanghuaihai Valleys 4.75 84.03 3.23 7.98
2.4 XERMEMMETHPHHE—TFA X2 A4S, AR b X 52 A, i ZR b R T AR i )

K BR R b B b Tt (G 2R 5 SR TRk 65.82% s T it At 39 AR I BUR AR i 5 55 16
U GERLVET, WA MR AR R 2 & 4 SATA 36 DR IIBURAR M A, 2359 o AR R T
TE 79 DARACK BRI A Bl ep A 35 AN An it BB A BRI 49. 37% F1145.57% ; JUE AT A
— B IR B B OB A R AR AR S R . B, 30 A, AL R AURHAEL L A Y 37.97% (K5) .
PCFEIRATAE T 54 AN RITBRIAR i, H b B TV
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Table 4 Utilization of foreign soybean germplasm in breeding in China
Al BTHRAE WE i AR TSR T REURIARL 5t e ) b AL DX
Cultivar Contribution Frequency Number of derived cultivars  Ecological area of successive the most planted cultivars
NN ZRAbHIX
Tokachi Nagaha 3.194 % 21 Northeast China
Mamotan 0.844 16 10 Huanghuathai Valley Summer — sowing Soybean Region
Amsoy 1.943 15 9 b [X. Northeast China
Bt 1 5 o508 s ; NS AT K
Yagi No. 1 ’ Huanghuaihai Valley Summer - sowing Soybean Region
JtH31 Youbilie 0.189 6 3 AL HIX. Northeast China
LAARILFERE,3 D HEET R E
Clark 63 1.000 5 4 1 for Northeast China, and 3 for Huanghuaihai
Valley Summer — sowing Soybean Region
W e
Williams 1.125 3 3 o RIEBERE :
P Huanghuaihai Valley Summer — sowing Soybean Region
AL 41 0.688 3 3 HALHLIX Northeast China
mur 41
L AFRIHFE R, 2 AR K
Magnolid 0.407 3 3 1 for Northeast China, and 2 for Huanghuaihai
Valley Summer — sowing Soybean Region
P B B ELIX
FIRR SRF 0.500 ! ! Huanghuaihai Valley Summer — sowing Soybean Region
Monetta 0.300 ! ! Huanghuaihai Valley Summer — sowing Soybean Region
Ohio 0.125 1 1 ZRAtHLIX. Northeast China
Resnic 0.500 1 1 At Hi[X. Northeast China
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Table 5 Utilization of the most popular soybean cultivars as parents in soybean breeding programs in China

s FUIREL TR AR A R AR RURIOCR BRI AR AR AR RO TR T UL S AR
Cultivar ~ Frequency No. of derived cultivars ~ Cultivar ~ Frequency No. of derived cultivars  Cultivar ~ Frequency No. of derived cultivars
EERES felk 15 25

Huangbaozhu 138 i Jiti 1 4 4 Fengshou 2 ! !
pi3<) =] \ ) 05|
£iE4 5 T HA26
Zihua 4 83 36 Xiaojinhuang 1 4 4 Heinong 26 ! !
T4 bk 20 TUFH
Yuanbaojin 68 30 Jilin 20 4 4 Keshuang ! !
RO T3 5 FE 15
Mancangjin ok 39 Jilin 3 3 3 Qihuang 1 2 1
F B B 41 Bk 23
Fengdihuang 2 18 Amur 41 3 3 Juxuan 23 17 12
A1 5 A 16 fi AR T
Dongnong 1 21 12 Heinong 16 3 3 Yidu Pingdinghuang 19 1
Fix 10 BE3 B
Fengshou 10 17 14 Tiefeng 3 2 2 Xinhuangdou 18 10
B TE=S B9 5 MRS
Jingshanpu 15 15 Heihe 9 2 2 Henan Zaofeng 1 10 3
A3 1 4561 #5158
Suinong 3 10 0 Hejiao 6 2 2 Xudou 1 10 7
Bk 18 5k 8 Btk 5
Tiefeng 18 8 8 Suinong 8 2 2 Yuejin 5 7 3
RBELS 6 435 ) . P75 30 3 )
Zaofeng 1 Hefeng 35 Youbian 30
@A 45 THE8 5 BE8%5
Suinong 4 7 6 Kaiyu 8 2 2 Yudou 8 2 2
U \ g0 1 #e25 )
Heihe 3 Suinong 10 Yudou 2
4£F 25 5 5 K45 1 1 hE 19 1 1
Hefeng 25 Changnong 4 Zhongdou 19
Kkes ] gk 1 @Ees 1
Dongnong 4 Suinong 14 Ludou 4
EiEs B ) BEY 1
Jiti 5 Heinong 37
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Table 6 Number of previous cultivars in pedigree of successive soybean cultivars

- P KB R
le]t' g No. of widely — planting cultivars
wvar as parent in pedigree
43 50 Hefeng 50 10
4= 45 Hefeng 45 12
274 28 Suinong 28 11
MVl 38 Heihe 38 7
HHk 47 Jilin 47 11
JL4% 22 Jiunong 22 8
B 29 Tiefeng 29 8

o F I SR R A R A S AL
lejt. . No. of widely — planting
wvar as parent in pedigree
¥B 92116 Zheng 92116 8
#5522 Yudou 22 10
%25 Yudou 25 7
H1 % 13 Zhonghuang 13 7
Pl 6 5 Kefeng 6 5
.75 11 Ludou 11 5
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