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Performance and Breeding Potential of Northeast Soybean Germplasm Popula-
tion in Beian
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(1. Beian Institute of Agricultural Sciences of Heilongjiang Agricultural Reclamation Bureau, Beian 164009, China; 2. Mudanjiang Branch of Hei-
longjiang Academy of Agricultural Sciences/Mudanjiang Experiment Station of the National Center for Soybean Improvement, Mudanjiang 157041, China;
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sity/Key Laboratory for Soybean Biology, Genetics and Breeding, Ministry of Agriculture/National Center for Soybean Improvement/National Key Labora-
tory for Crop Genetics and Germplasm Enhancement, Nanjing 210095, China)

Abstract: The identification, excavation and utilization of soybean germplasm resources play an important role in new varieties
breeding and genetic improvement. In order to identify the performance and breeding potential in Beian, 361 soybean germ-
plasm resources of Northeast China were used to evaluate phenotype of main ecological traits by repeating internal grouping de-
sign from 2012 to 2014. The result showed that the whole growth period of Northeast soybean germplasm resource group was
127.3 d (96.8 —143.0 d) in Beian, the most suitable maturity group was MGOO, and the average growth period was 117. 4
d. The aboveground biomass increased with the later maturity, the most suitable local maturity group (MGOO) had the highest
yield and the average yield has a decreasing trend toward the near maturity. The heritability of growth period, plant height,
main stem node number and 100-seed weight was more than 75% , and the genetic progress was relatively larger than other
traits. The heritability of protein, fat and total content was over 60% , and the genetic progress was relatively smaller. At the
same lime, we discussed the soybean breeding objective in Beian and the germplasm population genetic composition in the
subl, and selected some excellent germplasm resources. The results can provide theoretical reference for the soybean germ-
plasm resources utilization and varieties genetic improvement in Beian ecological area.
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Table 1 Frequency distribution and descriptive statistics of the growth period traits of the northeast
China soybean germplasm population in Beian (2012 -2014)
LE2N EEBA K AP Class mid-point/d PEIE bR ERARE G
Trait MG Frequency 31.2 357 40.2 44.6 49.1 53.6 58.0 62.5 67.0 71.4 Mean/d SD CV/ % Range/d

A =iri! 000 16 2 12 2 39.0e 2.9 8.4 29.0 ~40.4
Days to flowering 00 45 4 14 18 9 35.0f 4.1 10.5 29.5 ~46.8
0 157 1 3 50 69 28 6 4.14d 3.8 8.3 32.6~55.3

| 79 3 8 21 26 13 7 1 48.2 ¢ 5.3 11.1 36.3 ~60.9

I 43 1 6 20 14 2 59.3b 4.3 7.3 47.6 ~73.1

Il| 21 | 3 4 8 1 4 61.9 a 6.4 10.3 50.3~73.7

B3t Total 361 7 32 78 99 56 28 31 23 1 6 46.8 8.3 17.6 29.0~73.7

65.3 68.8 72.4 76.0 79.6 83.1 86.7 90.3 93.9 97.5

EF G 000 16 3 8 2 2 1 70.3 ¢ 4.5 6.4 63.5~80.8
Days from flowering 00 45 4 5 11 18 5 2 71.7h 4.7 6.3 67.8 ~88.13
to maturity 0 157 5 22 48 45 19 15 3 85.6a 4.8 5.5 75.00 ~99.3
S Total I 59 2 5 8 15 14 1 5 8.3 a 5.3 6.0 74.9~98.9

I 1 1 83.0 ab 83.0~83.0

278 3 12 7 2 46 62 62 33 25 8 84.0 6.7 8.0 63.5~99.3

99.6 103.7 108.3 112.9 117.6 122.2 126.8 131.4 136.1 140.7

SHEFEW 000 15 4 3 7 1 105.2 d 4.2 4.0 96.8 ~110.8
Days to maturity 00 45 3 15 13 10 4 117.4 ¢ 5.0 4.2 108.4 ~128.2
0 155 7 24 57 46 21 128.3 b 4.5 3.5 115.9 ~136.9
I 65 7 14 38 6 134.0 a 3.4 2.6 125.0 ~141.0
I 16 1 1 5 9 138.1a 5.1 3.7 125.0 ~143.0

Jit Total 296 4 3 10 16 20 34 69 61 66 15 127.3 8.7 6.9 96.8 ~143.0

=BT IR AR R NG TR R AL ) 22 5 B35, T IRl

Values in the column of mean followed by different letters are significantly different among maturity groups. The same below.
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Table 2 Frequency distribution and descriptive statistics of the plant-type traits of the northeast
China soybean germplasm population in Beian (2012 -2014)
E2N EEMH WH 17 Class mid-point/em TYE bR BRRH gl
Trait MG Frequency 58.7 68.0 77.3 86.6 95.9 105.2 114.5 123.8 133.1 142.4 Mean/em  SD CV/%  Range/cm
7= 000 16 3 3 7 3 0 67.3 ¢ 9.4 14.0 48.9~80.9
Plant height 00 45 7 9 12 12 5 79.2d 10.7 13.5 59.2~99.8
0 157 1 3 4 31 56 39 18 5 90.1 ¢ 10.7 1.9 56.0~118.7
I 79 2 9 12 20 22 8 5 1 99.4 b 12.6 1227 71.9~135.9
I 43 1 4 5 8 13 8 4 111.4 a 12.7 1.4  82.8~136.2
| 21 6 7 8 106.1 a 8.1 7.6 93.7~118.2
J3T Total 361 4 22 22 56 84 75 55 34 13 5 93.3 15.5 16.6  48.9~136.2
11.8 13.3 14.8 16.3 17.8 19.3 20.8 22.3 23.8 25.3
FEHH 000 16 1 6 9 14.3 ¢ 1.5 10.4 10.8 ~16.2
Nodes on main stem 00 45 1 5 22 17 16.3d 1.5 9.2 12.1~18.8
0 157 5 23 97 32 17.9 ¢ 1.5 8.4 13.1~21.20
I 79 1 1 32 37 7 1 19.2 b 2.5 13.0 12.7~26.2
I 43 1 9 21 10 2 20.2 a 3.2 15.5 12.9~25.1
Il| 21 17 4 20.9 a 0.8 4.0 19.3~22.6
Jit Total 361 2 0 0 2 16 55 155 107 21 3 19.0 2.5 13.7 12.7~26.2
0.4 12 20 28 36 44 52 6 6.8 7.6
g5t 000 16 303 2 3 2 2 1 23bh L1 48.0  0.3~4.5
Branch number 00 45 3 7 13 12 5 4 1 2.4b 1.3 55.9 0.6~6.9
0 157 1 13 14 31 38 30 20 7 1 2.8b 1.3 46.2 0.2~7.5
I 78 2 11 9 15 22 10 2 5 1 1 2.6b 1.2 46.9 0.4~6.3
I 41 6 3 7 11 6 6 1 1 2.8b 1.4 50.5 0.8~7.0
i} 20 4 3 3 1 6 2 1 4.6 a 1.4 29.5 1.9~7.6
Hit Total 355 3 40 39 71 87 69 36 13 5 2 2.8 1.4 49.5 0.2~7.6
.5 25 3.5
IRBEE 000 16 16 Lla 10 45.5 1.0~2.6
Lodging score 00 45 2 3 1.2a 0.8 4.4 1.0-~2.3
0 157 141 16 1.2a 0.8 33.5 1.0~2.2
| 60 53 5 2 1.3a 0.8 36.6 1.0~3.2
I 1 1 1.Oa 1.0~1.0
1t Total 279 253 24 2 1.2 0.8 37.6 1.0~4.0
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R AN 5, 25 B4 22 8] 22 A AN 52 R A 1 0
Air, LA I & f 3 B0 B PR A OC R
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Ry 0y Sy M b A ) 7 i (31.4%) > 77 i
(28.1% ) > {HHRHE(11.9% ) >PEWi S8 (4.3% ) >
HE(3.7% ) > HEIESE (2. 1% ) o 4 HE o 2
HHZH SR Y 28 B0 82 3 AR A I G R B AR 1 - 38 3R
(K3 FEL),



6 1] RIRELLEE  AAC KRR BRI A A PRI 22 3 XA SR ISR I B Rl L 833

x3 FIBFREMRBEEILZAFRIERENZE S AR (2012 - 2014 £)
Table 3 Frequency distribution and descriptive statistics of the seed quality traits of the northeast

China soybean germplasm population in Beian (2012 -2014)

HIR EEMAL A P{H Class mid-point/% ( g) T b BRER TR
Trait MG Frequency 35.9 36.8 37.8 38.7 39.6 40.5 41.4 42.3 43.3 44.2 Mean/%(g) SD CV/%  Range/% (g)
B 000 16 2 303 03 2 2 1 40.1a 19 4.7 36.7~43.6
Protein content 00 44 1 6 10 13 12 1 1 39.4a 1.1 2.7 37.2~42.3
0 154 17 18 24 4 37 129 3 2 397a L5 3.8 35.5~44.6
I 60 2 3 7 19 1 12 2 3 1 39.3a 1.5 3.9 36.2~43.6
Il 4 1 1 1 1 38.6a 1.7 4.4 36.8~40.1
B3t Total 278 314 32 56 6 65 17 15 5 2 396 1.5 3.7 35.5~44.6

17.5 18.1 18.7 19.2 19.8 20.4 21.0 21.6 22.1 22.7

Heli & 1 000 16 2 2 3 6 1 2 21.3a 0.9 42 19.7~23.0
0il content 00 44 1 4 12 19 8 2.4a 0.5 2.6 20.1~22.4
0 154 1 4 16 40 40 36 10 7 20.2a 1.6 8.0  17.2~22.4
I 58 3012 20 129 2 20.0a 0.7 3.3 18.7~21.4
Il 3 1 2 20.1a 0.1 0.7  19.9~20.2
J3t Total 275 1 7 28 64 60 60 37 16 2 205 0.9 43 17.2~23.0
57.3 579 58.6 59.2 59.9 60.6 6.2 61.9 62.5 63.2
FRSSE 000 16 1 3 5 3 3 1 59.4 ¢ 1.2 1.9 58.8~63.3
Total protein-oil 00 44 2 3 9 10 1 7 1 I 60.1b 1.0 1.6 58.6~62.9
0 153 1 4 15 28 4 34 12 9 3 3 60.7ab 1.1 1.8  57.3~63.5
I 58 7 4 11 10 1 8 3 2 1 1 6l.4a 1.3 2.3 57.2~63.0
I 3 1 2 59.0c 1.8 3.0 56.9~60.1
J3t Total 274 9 8 29 1 6 52 3 21 8 6  60.1 1.3 2.1 56.9~63.5
7.3 9.5 117 13.9 16.1 18.3 20.5 22.8 25.0 27.2
Tk 000 16 39 3 1 18.7a 1.9 102 15.5~22.4
100-seed weight 00 45 305 0 141 18.6a 1.9 9.9  13.5~21.9
0 155 1 8 3% 75 29 2 3 1 182a 2.3 125 6.2~28.3
I 58 5 16 21 13 3 18.1a 21 1.4 14.8~22.7
I 2 1 1 17.6a 13 7.3 16.7~18.5
276 1 6 6 129 59 71 3 1 183 2.2 1.9  6.2~28.3
F4 FUFXEMRBEEILZHFEERONES MR (2012 -2014 £)
Table 4 Frequency distribution and descriptive statistics of the yield traits of the northeast
China soybean germplasm population in Beian (2012 -2014)
PR EEMA KK 4L Class mid-point/ (1-hm ~2) THE  bREE ERRN e
Trait MG Frequency 2.5 3.7 4.9 6.1 7.2 84 9.6 10.8 120 13.2 Mean/(t-hm=2) SD  CV/% Range/(t-hm~2)
o AR 000 16 1 1 3 8 2 1 53a 1.4 27.4 2.0~7.7
Above ground 00 45 1 6 7 11 17 3 6.9 a 1.6 23.4 2.6~9.6
biomass 0 157 2 3 18 26 48 34 2 2 2 7.0 a 1.9 26.9 11.2~13.2
I 60 5 1 4 0w 6 6 9 4 4 7.7a 3.2 41.9 1.1~13.9
I 1 1 8.6 a 8.6~8.6

ST Total 279 8 6 31 52 71 59 31 11 4 6 7.0 2.2 31.4 11.1~13.9
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#111{f Class mid-point/ (t-hm ~2) T bR EREH

Trait MG Frequency 55 37 49 61 7.2 8.4 10.8 12.0 13.2 Mean/(t:hm~?)  SD CV/%  Range/(t-hm ~2)
P 000 16 1 36 4 2 2.4b 0.7 28.6 0.7-~3.5
Yield 00 44 4 4 18 12 31a 0.6 19.6 1.7~4.2
0 156 2 6 29 43 53 2 31a 0.7 2.5 1.3~5.8
I 60 1 3 6 6 15 9 3 9 2 3.3a 1.3 38.5 0.4~6.0
I 1 1 3.5a 3.5~3.5
B3t Total 278 2 19 45 80 77 5 10 3 3.2 0.9 28.1 0.4~6.0
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Table 5 Estimation of breeding potential of agronomic and seed quality traits

in northeast China soybean germplasm population

PR Trai e s oey el B G MR AG
/% /%

A F R Days to flowering 15.5 90.5 13.0 30.3
A J5 11 Days from flowering to maturity 6.9 84.0 11.2 13.0
41 F B Days to maturity 6.8 9.3 17.0 13.4
B 115 & Protein content 2.6 60. 8 1.7 4.1
JI 7 & it Oil content 3.5 75.1 1.3 6.2
FE N A Total protein-oil 1.5 65.9 1.5 2.4
TR E 100-seed weight 10. 1 79.2 3.4 18.5
Hb I FBA YR Aboveground biomass 11.4 36.3 1.1 14.1
/NX PR Yield 8.4 21.5 0.3 8.0
Bk Plant height 14.8 78.4 25.5 27.0
F 2958 Nodes on main stem 10. 4 75.1 3.5 18.6
/%K% H Branch number 18.7 42.3 0.7 25.1
{HR LB Lodging score 16. 5 29.7 0.2 18.5
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Table 6 The suggested parental materials for the improvement of soybean cultivars in Beian

PR Trait

s/ U2 (SEX{E) Cultivars/MG (average )

{BRFEEE Lodging score

¥k Plant height/cm

F 229541 Nodes on main stem

EHRLE Large seed weight/g

15 &4t Protein content/%

HE Wi & Oil content/%

)G B Total protein-oil/ %

4% 58 Heinong 58 /MG [ (1.0 2%) , 24 61 Heinong 61/MG [ (1.0 %) , 4% 8 5 Mudou 8/MG 0(1.0
90) , 24 62 Heinong 62/MG 1 (1.0 4%) ,224% 54 Heinong 54/MG [ (1.0 %)

PUk: EE Silihuang/MG 0(119. 7) ; f# = 18 Nenfeng 18/MG 0(118. 6) ; 244& 35 Heinong 35/MG 0(118.3) ;22
4% 11 Heinong 11/MG 0(116. 1) ;##F 7 5 Nenfeng 7/MG 0(111.5)

M 62 Heinong 62/MG T (20.7) , R 3 10 5 Kenfeng 10/MG 1 (20.7) ,35 5 35 Jiyu 35/MG 1 (20.7) , 2
4% 61 Heinong 61/MG I (20.6) ,41:% 8 %5 Mudou 8/MG 0(20.5)

24 27 Suinong 27/MG 0(28.6) , 5 #k 48 Jilin 48/MG 0(26.0) , kB 9395 Beiken 9395/MG 0(25.3) ,k
F 11 Beifeng 11/MG 0(24.6) , 224 43 Heinong 43/MG 0(22.9)

M4 43 Heinong 43/MG 0(44.7) , I 12 Fengshou 12/MG 0(44. 6) , 4% 50 Dongnong 50/MG 0(44.5) ,
525 11 Mengdou 11/MG 000(43.7) , %4 48 Dongnong 48/MG 0(43.5)

b % 16 Beidou 16/MG 000 (22.9) , F 1k 24 Fengshou 24/MG 000 (22.5) ,52 5 9 5 Mengdou 9/MG 00
(22.3), 4 64 Heinong 64/MG 0(22.3) ,5¢5. 12 Mengdou 12/MG 0(22.2)

F U 12 Fengshou 12/MG 0 (63.7), M 42 43 Heinong 43/MG 0 (63.5), 525 11 Mengdou 11/MG 000
(63.4) , 525z 63 Clark 63/MG 0(63.2) ,4 3= 45 Hefeng 45/MG 0(63.0)

BEM R B R O B A SR

The data in each cell are variety /maturity group (mean of the treat).

2.4 Je=h X E A A iE B At

REH MR b, FoATTRE 225 i b A 9 2R 2508
JEPE I, A TR G 4 5 b b A B8 AR S X
FEABEE A S ME B il Bl AR 16 8 B 2 —
P DX Foft 25 219 L 5TG 2 AR R ORI BT Rk R BT 5 A
B, A2 DX s b oA R 2 HE M IX A
B HRTERAN (B T) , QR T8 e g BT 1

Ft LR 10 5 R 104 B 3-A TR S, AT LK
L DX o i 5 R A 2 R 119 3 T R — 2B 0k
ARA B R S A F AR PRI PR U5 T B b X R
B9 B 222 3t DX 0t o o 0k = g IR e L L
AT N v R /INVRL D — B R
SEAHL S SEAS AT A TR A AR S S ACE AR T
B X AP R, BT SRR AT i Al

IRV 41 5 [ A 57 Wilkin K M 32b 50 7 dh

RT REFRGEFHEZEEFEER

Table 7 The composition of main ancestor parents for Beian soybean germplasm population

HLYEHE A Ancestor U5 Origin A AP EL NDV DR RC/ %
4:7C Jinyuan L7 Liaoning 65 7.7
PUR;#E (P340) Silihuang( P340) Rk Jilin 65 7.7
K )8 Dabaimei 4y 7T, Heilongjiang 63 17.4
B Shishengchangye H 7% Japan 47 6.6
FEAAT Suoyiling M9y V1. Heilongjiang 43 3.4
Pk Silijia B4y T, Heilongjiang 42 5.0
DU # (P266) Silihuang( P266) ¥ Jp T, Heilongjiang 35 1.5
M 1 2 Heihe 1 k% Russia 32 1.9
/NRET 9 5 Xiaolidou 9 HpIT. Heilongjiang 30 2.9
7 7 477 Xunkelandraces )3 7T Heilongjiang 28 4.4
£ 1 5 Changye 1 M)y IT. Heilongjiang 22 0.8
B Ay VT 41 Heilongjiang 41 % B Russia 20 1.1
4t & 10 2 Beiliang 10 M J¥IT. Heilongjiang 18 0.4
Wilkin 2 [H USA 18 0.4
A 104 Heihe 104 HApIT. Heilongjiang 18 0.2
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&R
MIEFEA Ancestor IR Origin i b A% NDV TR RC/ %
Amsoy 28 USA 16 2.5
B} 3-A Ye3-A )y T Heilongjiang 10 1.1
TLTHEk Wudingzhu HAp VT Heilongjiang 9 1.3
%4 20 Dongnong 20 4y T, Heilongjiang 7 0.1
BYEPURr H Tiejiasilihuang K Jilin 7 0.5

SRR (RC) $E A a2 A X0 022 3t DX 2% 77 1l it e BT ik o2z 0 5 TR O i o 50 ) B AL, A3 26 il B B (NDV) 98 2 1 2 21 S8 AR L 45 ) 7 5 o

HH,

CR is the contribution rate of the ancestor to the total number of released varieties in Beian area; NDV is the number of derived varieties with germ-

plasm from the ancestor.
KIS S 4

3.1 t&XAKESHMUEBIRREFE

b2 X RS 1 WX, 4 X fed B 12U 24 0
MG 00, A&/ 117.4 d, %X & F T/E L
M EZR A m R A S e R
WP & o 35X X B B Bl H A2 DL 208 = 5
PR T A B R A R

TEBEPEZ R LA S AR ) 1 Jfg 22 2% 18 Hoast A%
FER, 26 7 FR AR 1 K E SRR 0 AL LR X
X FIZ X B AR . 2E % XS ) MG
00 F1 MG O I N I 2R A 14 0 A= & i 36 P
P kS B AL A S R IR, A B T
b M IX i b e Ko A 3T 3 B R A 32 o R
RSZARFEA, 5300 5 A i v RO LIS B R
PITE BUER 2P0 R TR B0 B E AR W
e A AR R AR A AT DL R AR 1 X
PG R AP0 S o 550 9 TR 038 A% 4 13 A o o ( 3
6 FN& 7) HEATA MEA2E , P AR il A 7 R 1) 2 4%
MO TR SEAS HEAT 1~ 3 R II3E, il & EE A L
T DXL R R R I S P
3.2 tRERAEFEESHROBERE

o) 2100 B 48 3 R A R AR R ik
Af i HHRE AR M 1 A | R SR FE B A
L] Z AL ) 3 A SRR R E K = 5
HERER, AF ORGSRl &
AEIRE R T T B By 1 o AR s, R B R
SR A R R | TCRIE R e
20 4ER, B Ap T4 A6 22 3 X B9 TG FE W AE 120 d A2
AN B A ER AR A R, BB VTR A AR
I T 200°C ZE 4725 KA AR AU A K 5L b 4%
DI A2 X P 2B, A B F W E N
117.4 d i MG 00 41 .128.3 d ) MG 0 41 f1105.2 d
(1) MG 000 &1, 431 & b % Hi X 42 X F1 b %2 e 3 B
LS A4, Ko R e R 5

YIRS, s AL AR 5 R B A s A% 1 R
M 1B AR R AL 2RV R R
PO . A ) 2 2 5 P () M b 5 A 4 7 i
IR i 22030 ] 7 R T 8 A 1 e A 7 o ) S > M
T N ZAIZH MG 00 Fi R 508 I AU 4 MG 0 7= 5
m, HEZMESARE S HEedddxs
S - BB 0] I AT 7 A 22 B A O 1
B, XRENS A b e M X I T A A X A 4
R ARAT 7 i A e B R

7 =INE S S & K KN P e - 7 DI B b N
FEE SRR R P R R E M R R
— O FLMIT AT e e, KR SRS S ST | 2R
b I 7 =1 el 1 SN o AN 1 5 8
FER A DG AR SR, B E3 1 B4 SEPUARAYL
SEM KGR FEAE T, 07 0 il B AR
AT HTEE F N, B A S 2 0 K AR o R 2
ZETECA HE 0 B R 2 ) 22 RN
FHEH R 25 W, i 4 X s I 2
WL MG 00 (8K 4 79. 2 em, 2R 1E K7 59. 2 ~99. 8
em; F2EVHOR 16.3 35, AR IE S 12.1 ~ 18. 8, T L
R v R 2 25T BCRR A 0 1) 4 [, sk ) 4 B s 4
AL, AR RR AR IR A B R A AR R T
SR, B A PEOK BT Ik 56% Y . f
TR A N A 5 08 1242 I ol 5 R v 7 e
A o R b R 5 AR A A b 2 7 R ARAR A )
B AHSEFYUER A B R AR Z RS Hr, &
U TR I 7 =TI 5 %Y N = L QN E Y A
BRI 5 o R MR, AR Se s i S A
S TR SRS I S B2 o)
3.3 tRMRASEREESHEROERE

r R BRI Z X M e M EE AR
PR TR R S AR A g AL ot
SR LT AL 3(FRS) X A b SR ek R
HORMERE . (HUZTE MG 000 MG 0 ZAH4 rht f77F
— TR RS R A 44% 2 A MR T & & 22% L
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A A I BH A I DX 3 A R )
RIEATREAY o 7E 12 Hh DX Ff i J5 o5 R T v 01
MG 000-MG T ZAJHIZH v 2 (1 R0 i 177 25 205 v 1 i
FRYERL AR AT 10 22 4%, A AT BESE B AL 22 L IX.
KA TR 7 % st A o R B s
BUH B BT R R B A7 5 By RAL T Fe &K B
B FE I, B EHRARARX LT E
RUAFRAEMTRRILZE — KB F A48
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