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Performance and Breeding Potential of the Northeast China Soybean Germplasm
Population in Mudanjiang Area
REN Hai-xiang' , BAI Yan-feng' , WANG Yan-ping' ,ZONG Chun-mei' ,SUN Xiao-huan',QI Yu-xin' ,LI Wen',
FU Meng-meng” ,ZHAO Tuan-jie’ ,DU Wei-guang' , GAI Jun-yi’
(1. Mudanjiang Branch of Heilongjiang Academy of Agricultural Sciences / Mudanjiang Experiment Station of the National Center for Soybean Improve-
ment, Mudanjiang 157041, China; 2. Soybean Research Institute of Nanjing Agricultural University / Key Laboratory for Soybean Biology, Genetics and
Breeding, Ministry of Agriculture / National Center for Soybean Improvement / National Key Laboratory for Crop Genetics and Germplasm Enhancement,
Nanjing 210095, China)
Abstract: Northeast China is a major ecological region of spring-sowing soybean in China, Mudanjiang is located in the south-
east of Heilongjiang province, and belongs to the Sub-region II of Northeast China. The soybean germplasm population com-
posed of 361 landraces and released cultivars collected in Northeast China was tested in Mudanjiang in 2012 —2014 for evalua-

%S H#3:2017-01-10
ESWE:EEK H AR F IS (31371651 ) 5 B R & a4 LRI & R (“E R E ") (2011CB1093 ) 5 4l #2735 M ATk % 33
(2012030264 ) ; B #6111 T H (B08025 ) ; 2 75 A VT4 & F A8 A1 BT H ( PCSRT13073 ) 5 Hh gt 8 45 J A B A 55 2 33 H
(KYZ201202-8) ; [ AL ARAK F (CARS-04) 5 VIR A L HA R R 3 TR % 300, VT U545 JCIC-MCP T H 5 B e T8 #}
HitR 8 BBk & Em H (YSISB13) .
E—EEE N ARG (1964 ) B W55, EBEMNFREIREF P, E-mail:thx725@ 163. com;
HHR (1975 - ) Lo BB s o, FENF R EHFLAE, E-mail: mdjnkybyf@ 163. com,
AEVEAE R 1 XA 55 Tk
BIRAEE AL (1943 -) 55 B 0L, FENF R EBEF B . E-mail: weiguangdu@ 126. com;
W (1936 - ) 5B # 4%, FENFEEYREE RS, E-mail :sri@ njau. edu. cn,



336 PN 3

tion of its characterization and genetic potential in the local breeding programs. The results obtained were as follows; 1) The
range and average performance of agronomic and seed quality traits were characterized as; the days to maturity ranges from 101
— 147 d with average of 124 d, the protein content /oil content /total protein and oil /100-seed weight ranged from 35. 6% -
45.36% (average of 39.69% ), 18.93% —23.78% (21.96% ), 57.74% - 66.67% (61.82% ) and 8.49 -29.43 ¢
(19.91 g), the plant height, nodes on main stem, number of branches and lodging score ranged from 36. 56 - 115.27 cm
(average of 82 ¢cm), 11.22 —20. 35 nodes (average of 16 nodes) , 0 —4. 75 branches (average of 2. 75 branches) and 1. 17
—3.63 grade (average of 2 grade) , respectively. 2) MG 0 and MG I were the best adapted maturity groups that could use
fully the local frost-free period with the averages of all traits similar to the population averages. The other maturity groups per-
formed differently in Mudanjiang. The MG 000 and MG 00 matured at 106 — 113 d, 10 —20 d earlier than the local first frost;
the seed quality traits were better than those of MG 0/MG I with oil content /protein - oil content about 1. 62% /1. 59%
higher than those of MG 0/MG 1I; while their plant height and nodes on main stem were 10 —30 cm and 2 —4 nodes less than
those of MG 0/MG 1. The MG II toke about 136 d but could not mature naturally very often before the first frost; their seed
quality traits were not as good as MG 0/MG [ with protein content /protein - oil content about 1. 5% less and oil content
2.0% less than those of MG 0/MG I; the plant height and nodes on main stem were about 10 ¢m and 1 -2 nodes more than
those of MG 0/MG I; while the lodging score were one grade more (grade 3) than that of MG 0/MG 1. The MG III did not
mature naturally, causing abnormal development of the other traits with growth amount and lodging score increased. 3) There
were 217 varieties in Northeast China soybean germplasm population from Sub-region II, among which 208 soybean cultivars
could be traced to 169 ancestors, among which, 77 from Heilongjiang, 48 from Jilin, 8 from Liaoning, 26 from abroad, 10
from other sources. The top 10 ancestors which had most derived varieties were mainly from Jilin, which contributed about
48.9% of the germplasm to the derived varieties; the number of derived varieties from Heilongjiang ancestors was between 11
to 20, and the top 20 ancestors contributed about 62.4% of the germplasm to the derived varieties. 4) There were certain
breeding potential for all the agronomic and seed quality traits according to the estimates of genetic gains, even oil and protein
contents,, which was demonstrated by a number of superior cultivars having been released based on the germplasm population.
From the present data, a group of superior accessions were nominated as parental materials for the improvement of individual
traits of the adapted-local cultivars in Mudanjiang area.

Keywords: Northeast spring-sowing soybean; Maturity group; Agronomic and seed quality traits; genetic variation; Breeding
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Table 1 Frequency distribution and descriptive statistics of the growth period traits of the Northeast
China soybean germplasm population in Mudanjiang (2012 -2014)
PR Trait MG * ZH P {f Class mid-point/d THE SD o L
f Mean/d /% Range/d
PR T 44.3 48.8 53.3 57.8 62.3 66.8 71.3 75.8 80.3 84.8
Days to flowering 000 16 14 2 44.8d 1.91 4.26 42.0~49.2
00 45 28 16 1 46.0d 2.18 4.74 42.2~52.0
0 157 20 113 23 1 48.7¢ 2.16 4.45 43.2~55.8
| 79 5 40 32 1 1 50.8b 3.05 6.00 45.8~63.6
43 18 14 7 9 1 57.7a 5.21 9.03 51.2~76.0
Il| 21 2 4 1 4 3 3 3 1 68.1a 9.39 13.78 54.2~86.6
Je 3t Total 361 67 171 76 20 9 7 3 4 3 1 50.8 6.52 12.83 42.0~86.6
HF G 56.7 59.9 63.0 66.2 69.4 72.5 75.7 78.8 82.0 85.2
Days from flowering 000 16 2 7 6 1 61.38d 2.69 4.38 55.13~65.75
to maturity 00 45 0 9 20 14 1 0 1 67.02 ¢ 2.79 4.17 62.25~78.75
0 157 1 5 31 62 38 16 3 1 73.33 b 3.35 4.56 63.17 ~86.63
1 79 1 3 21 44 9 1 78.28 a 2.51 3.20 70.83 ~84.31
41 2 5 14 17 3 80.19a 3.03 3.78 72.33~86.75
1 16 1 0 1 3 4 5 2 78.99a 4.82 6.10 67.00 ~84.25
J 3t Total 354 2 7 16 27 46 69 67 79 34 7 74.11 5.70 7.69 55.13 ~86.75
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PR Trait MG R ZH Pl Class mid-point/d THE SD v e
f Mean/d /% Range/d
2t FH 102.4 107.0 111.8 116.4 121.1 125.8 130.6 135.2 14.0 144.6
Days to maturity 000 16 8 5 3 105.9 e 3.75 3.54 100.8 ~112.8
00 45 7 26 8 3 1 113.0d 3.93 3.48 106.9 ~127.9
0 157 5 21 73 51 6 1 122.1 ¢ 4.00 3.28 111.3~134.6
| 79 1 31 39 8 129.0b 3.78 2.62 123.4~137.6
I} 42 6 31 5 135.5a 2.08 1.54 130.8~139.3
I 15 5 3 7 140.5a 4.21 3.00 133.6~146.6
ST Total 354 8 12 34 29 77 83 51 45 8 7 124.1 8.91 8.28 100.8 ~146.6

S =B SD = b2 ; OV = B 53 R HGMG = B ; R — S50 5 AR NG SRR 2 2 0] (9 22 5 38, T IR
f=TFrequency; SD = Standard deviation; CV = Coefficient of variation; MG = Maturity group; Values in the column of mean followed by different let-
ters are significantly different among maturity groups. The same as below.
F2 FAAXEMREBEEHATHAERIRE S H MRS (2012 -2014 &)
Table 2 Frequency distribution and descriptive statistics of the seed quality traits of the Northeast
China soybeangermplasm population in Mudanjiang (2012 -2014)

AR Trait MG S #H i {E Class mid-point/% (g) Pl SD o i

f Mean/% ( g) /%  Range/% (g)
LSl 35.9 36.9 37.9 38.9 39.9 40.9 41.9 42.9 43.9 44.9

Protein content 000 16 1 4 5 1 2 2 1 41.45a 1.80 4.34 39.25~45.36

00 45 1 7 8 14 12 2 1 40.72 ab 1.30 3.20 37.37 ~43.60

0 157 2 13 43 44 34 12 8 1 39.91ab 1.33 3.23 37.13~43.65

I 79 7 18 24 15 13 2 39.03 ¢ 1.30 3.32 36.44~41.63

n 4 4 0 4 9 11 6 2 5 39.50 ¢ 1.89 4.78 35.36 ~43.16

m 4 2 1 1 39.84 be 1.17 2.94 38.56 ~41.21

$3} Total 342 4 9 36 8 8 73 29 17 4 1 39.8 1.55 3.88 35.36~45.36
)i 19.2 19.7 20.1 20.6 21.1 21.6 22.1 22.6 2301 23.5

0il content 000 16 1 3 2 5 4 1 21.98a 0.62 2.82 20.82~22.96

00 45 1 3 13 6 12 10 22.21a 0.70 3.15 20.38~23.25

0 157 2 5 10 34 42 39 18 7 22.14a 0.70 3.18 20.13 ~23.77

I 79 1 3 6 16 22 19 10 2 22.11a 0.69 3.13 20.04 ~23.78

I 4 2 3 7 7 11 5 1 1 4 20.19 b 1.08 5.16 18.93 ~23.09

I 4 1 1 2 20.19 ¢ 0.49 5.69 19.59 ~20.70

J3T Total 342 2 4 119 33 70 76 75 43 9  21.96 0.8 3.91 18.93~23.78
ER A 58.2 59.1 60.0 60.9 61.8 62.6 63.5 64.4 653 66.2

Total protein-oil 000 16 1 1 6 3 2 2 1 63.43a 1.50 2.37 61.11 ~66.67

00 45 1 7 18 15 4 62.93a 0.82 1.31 60.53~64.76

0 157 3 22 74 38 14 6 62.05b 0.89 1.44 60.06 ~64. 63

I 79 6 4 23 23 12 1 61.13¢ 1.02 1.68 58.79~63.10

I 4 2 9 8 11 4 5 2 60.44 cd 1.34 2.21 57.74 ~63.28

I 4 1 0 2 0 1 60.03d 1.26 2.10 58.59 ~61.67

J3t Total 42 3 15 27 110 79 35 35 12 2 1 61.82 1.30 2.10 57.74 ~66.67
TR 9.5 11.6 13.7 15.8 17.9 20.0 22.1 24.2 26.3 28.4

100-seed weight 000 16 4 7 4 1 20.20b 1.88 9.30 17.54 ~23.19

00 45 1 0 0 2 8 20 13 1 19.98 b 2.40 12.00 9.66 ~23.76

0 157 1 0 0 8 49 72 20 4 2 1 19.61b 2.18 11.13 8.49 ~29.43

I 79 2 22 34 19 2 19.86 b 1.58 7.96 15.92 ~23.42

I 4 1 0 0 9 20 9 1 1 1 20.49bh 2.43 11.84 12.41~27.89

m 15 1 6 4 3 1 22.09 a 2.41 10.89 19.02 ~26.72

M3t Total 354 2 1 12 93 159 6 12 4 2 19.91 215 10.77 8.49~29.43
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Table 3 Frequency distribution and descriptive statistics of the yield traits of the Northeast
China soybean germplasm population in Mudanjiang (2012 -2014)
SFHE il
AR Trait MG U ZH P {f Class mid-point/ (t-hm =) Mean  SD v Range
/(t-hm=?) % /(t+hm~?)
Mo A 2.48 3.67 4.86 6.05 7.24 8.44 9.63 10.82 12.01 13.20
Above ground 000 16 3 5 6 1 1 6.72e¢ 1.13 16.87 4.79~9.15
biomass 00 45 2 9 19 13 2 8.36d 0.80 9.57 6.56~10.81
0 157 1 12 644 51 24 5 8.85¢cd 0.89 10.07 6.36~11.53
| 79 1 16 39 16 2 2 0 3 9.46 ¢ 1.33 14.05 7.14 ~14.58
I 42 2 4 14 10 7 4 1 10.95b 1.33 12.15 8.48 ~13.81
IIr 4 1 1 2 12.08 a 1.28 10.60 10.38 ~13.29
JE 3t Total 342 3 8 28 102 108 57 17 10 6 4 9.12 1.43 15.66 4.19 ~14.58
FeE 1.27 1.59 1.91 2.23 2.55 2.88 3.20 3.52 3.84 4.16
Yield 000 16 2 5 3 2 3 1 2.44b 0.51 20.70 1.69 ~3.32
00 45 3 5 14 6 10 8 5 2.96a 0.42 14.11 2.11~3.80
0 157 6 10 24 27 50 27 10 3 3.25a 0.47 14.39 2.11~4.28
I 79 1 10 14 18 12 12 8 4 3.22a 0.53 16.50 1.20~3.58
I 41 3 7 5 9 2 4 4 2 5 3.29a 0.81 24.56 2.06~4.78
I 4 1 0 1 1 1 3.23a 0.55 16.98 2.49~3.79
ST Total 342 2 18 36 59 68 74 49 22 9 5 3.16  0.56 17.60 1.69 ~4.78
x4 FAXEMFEBHEEHAIREERIRES MR ST (2012 -2014 &)
Table 4 Frequency distribution and descriptive statistics of the plant-type traits of the Northeast
China soybean germplasm population in Mudanjiang (2012 —2014)
PR Trait MG B #H P {H Class mid-point/cm el v =R
f Mean/cm /%  Range/cm
7 = 40.5 48.4 56.2 64.1 72.0 79.8 87.7 95.6 103.5 111.3
Plant height 000 16 1 8 7 58.3e 4.74 8.12 47.2~66.3
00 45 11 10 11 8 4 1 69.2d 11.00 15.91 53.2~91.9
0 157 1 0 1 14 34 56 38 11 2 79.8 ¢ 9.56 11.97 36.6 ~106.9
I 79 11 11 28 22 6 1 87.7b 8.68 9.90 70.6~109.5
42 2 18 13 17 2 98.1a 7.17 7.31 81.9~115.3
IIr 14 1 2 3 5 3 101.3 a 12.14 11.99 76.7 ~113.9
H3t Total 353 1 1 20 31 56 78 80 50 30 6 82.2 13.48 16.40 36.6 ~115.3
FZEHH 11.7 12.6 13.6 14.5 15.5 16.4 17.4 18.3 19.3 20.2
Nodes on 000 16 3 7 3 3 13.2d 0.99 7.56 11.2~14.8
main stem 00 45 3 5 9 7 6 9 6 14.8¢ 1.63 11.03 11.6~17.7
0 157 1 2 5 18 50 48 25 7 1 16.0b 1.21 7.57 11.4~19.5
| 79 7 17 31 21 3 16.3b 0.92 5.69 14.2~18.5
42 1 0 6 2 11 7 4 1 16.3b 1.25 7.69 13.0~18.9
1 14 1 2 5 2 4 18.2a 1.22 6.70 16.2~20.4
Je 3t Total 353 7 15 17 41 85 100 61 19 4 4 15.9  1.53 9.59 11.2-~20.4
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MR Trait MG L ZHH{l Class mid-point TR SD e iR
f Mean /% Range
SRR 0.2 07 1.2 17 21 26 31 36 40 45
Branch number 000 16 1 5 4 1 1 2 1 1 2.0a 0.91 45.05 0.9~4.0
00 45 2 14 12 6 5 3 1 2 1.9a 0.85 44.22 0.5~4.2
0 157 4 20 23 31 25 29 9 7 9 2.0a 0.93 46.86 0.3~4.1
1 79 7 5 12 20 11 13 2 6 3 1.9a 0.93 49.87 0.0-~4.1
I} 42 1 4 1 8 8 10 2 6 1 1 2.3a 1.01 43.94 0.4~4.8
I 14 1 2 3 2 1 1 1 0 3 2.3a 1.15 50.04 0.7~4.5
ST Total 353 12 33 57 78 53 59 19 22 16 4 2.0 0.95 47.18 0.0~4.8
R IR L6 2.4 3.2
Lodging 000 16 15 1 0 1.6d 0.24 14.54 1.2-~2.0
00 45 33 10 2 1.8 ¢ 0.45 24.60 1.4~3.6
0 157 76 70 11 2.05b 0.41 20.06 1.4-~3.3
I 79 20 47 12 2.3a 0.48 20.70 1.4~3.6
I} 43 3 31 9 2.5a 0.37 15.04 1.7~3.2
I 21 1 16 4 2.4a 0.48 19.80 1.8~3.4
ST Total 361 148 175 38 2.1 0.48 22.56 1.2-~3.6

2.2 FItAXEWHRFEFEEHATHXA RS
AEHEERPARERREREL RN
7%

{5252 4550 5 26 W] AR I 36 BE 1A 40 75 AR b
[X. MG 000 ~ MG I fy T A B2 2780, Horp MG 0 ~
MG T k24 13 B A S AL, e MG 0 ~ MG T
HHEAMA R, 7T LLE e 20 4 0 1k
FERLEVEIR [ A 2 HhGE BV AL TS B
S KT ) L b DX ol LY e o L
AT PR IR R GRS A RS ™ e 1 SE R B
KA AR B, B2 A A AR i K Y
P, ARIREREFAES H A, A FBIAE 120 ~ 130 d
() PP BT 2 b A = AR 1 BT, MG 0/MG 1
P2 fe 3l A Y M FR BB, R A R oK
MG 000/ MG 00 7£ 24 i 4> A 5 1] - 35 K EHE 106 ~
113 d, REeFesr R A SR S5 #8453 MG 1245 i
ALAE 2 b S, (F 3 A 21 A 2 b I AN BE AR A AR
BAOAEEAAE LM, 2T MG I 41, 755

ANBEIEH LA
KRR b 32 A S IR, 043 00 4 1)
R IE TR B K (B4 % 22 3 9 AR K, H A&
WIS RIS, MG 0/MG T (W&
FI S e & ER AR BN E A
39.91% ~39.03% .22.14% ~20.11% .62.05% ~
61.13% .19. 61 ~19. 86 g, L. MG 000/MG 00 AH X7
YRR EARL 1. 62% (1.59% .0.36 g, ifg &
i 0. 03% ; b MG 1T 2 {3 AR & R IR B i 2

1.94% , 1.15% , & F1 it &% . A p 8 A%
0.03% 0. 65 g,

PR AG 22 A AP IE SR 19 B R A S HRIR,
TGS BT A BRI, A SCIRAS 1 7 8 AH G B (LU
Weiash b As b, AN T) 2 2H ) b -8 AR ) 22
SR B KT, 2 50 BE D) 2H 8 1 R Y
(6.72 ~12.08 t-hm LU I ) 5 HeAe45 4 9 A5 i, Hode
IME B KB 25 R BOR, SR B3R & BLAE MG
L2, =ik, BORAE MG 112402 A R ok
(3.29 t-hm %) ,{H{Y MG 000 20 5 H A& A1 % F
IR E) B AKCE, WE S A, MG 0 ~ MG TIT 2 2=
SRS /N AR TE 3.22 ~3.29 t-hm 2, Jiif MG 000/MG
00 j7 it 7K 1 ¢ HAth 28 01 20 fm AIG, -1 2. 44 ~
2.96 t-hm .

PRI MR RS e 77 1t 1 2 A Atk BRARLRR
RV PO ST B b a4 = 1 R A T 1
PRI R AE 25 U 20 (] 3k 3] 2 K7, 22 IR A 24
WA WG K e, MG 0/MG I bk E2510
BB B FEAR FR B 43 5 R 83.78 em (16. 16
45.1.93 4~ 2.19, b MG 000/MG 00 & 10 ~30 cm,
L2 2 ~4 455 b MGILIRZY 15 em, 3537 /027 0. 12
L ERAR SR (R 4)

2.3 FetXEMRFHEEHEA XA 8EEE
BT

TS5 NI ESEER, F ARGy R B
G IRSE SRR (S oPre| KR O 3 B eV ()
PR FAER AT — o 1 25 57, Rk ¥y 32 5L
U H AR RZ 0
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x5 FAEMRBERZERRERTES R (2012 -2014)
Table 5 ANOVA of agronomic and seed quality traits of the Northeast China soybean

germplasm population in Mudanjiang (2012 -2014)

i AR
A5 53R R

Variation source

HF 51 Days from

Days to flowering /d  flowering to maturity/d

LEFW HARE

Days to maturity/d

TG

Protein content/ % Oil content/%

DF F DF F DF F DF F DF F
A4y Year 2 578.41** 2 25.51"* 2 182. 12 2 25.63"" 2 5.92
B & (415 ) Repeat ( Year) 9 5.64"7 9 14.08 " 9 35.37% " 9 2.86 9 510"
FLH T Genotype 360 7.04% " 329 5.08"" 353 12.82"* 352 4.88"" 352 5.62"*
Ay x FEH Year x Genotype 640 23.05"" 491 9.98" " 591 35.37% " 588 7.70* " 588 7127
R2= Error 2996 2409 2640 2456 2456
HEIREE ER A T P Him

Total protein-oil/%

100-seed weight/g

Above ground

Yield/t+hm ~2 Plant height/cm

biomass/t+hm

DF F DF F DF F DF F DF F
A5y Year 2 42.61"" 2 98.42" " 2 52.00" " 1 124.78 % * 2 4.18" "
A (41 ) Repeat ( Year) 9 7.13% " 9 1. 42 9 4.76 " 6 6.05" " 9 5.417"
FE[H A Genotype 360 2.22%* 335 6.17" " 308 3.35"" 341 1.45 352 7.56" "
A4y x 3 Year x Genotype 641 2.44* " 538 4.91"* 492 1.69** 185 4.25"* 594 4.81""
1222 Error 2573 2466 2159 2064 2582
FETE S BCECH NS
Nodes on main stem Branch number Lodging
DF F DF F DF F
A5y Year 2 37.65 " 1 94.38" " 2 219.86" "
#42 (4F1)y) Repeat( Year) 9 29.60 " * 7 4.61" 9 6.17""
FEA A Genotype 360 3.09" 360 1.80 " * 360 1.32
AE{Jy x FE Year x Genotype 572 3.85"" 605 4.99"* 641 7.57""
%2 Error 2583 1565 3000

LA 0,05 F10. 01 K B s,

*

ﬁi%m%%%mﬁ%%%ﬁﬁﬁﬁﬂki
PSSR R TR AL P XA B R 3, R 6 &
%*ﬁ%iA%@ﬁﬁﬁEm B 15 R T 80% H.
MR IBAGHE R T 10% , HA B 0 Bk 44 i
HE TS IR RS PR B 8 A AR OK P AR AL
e {ELRR S 18 A P AR, o o K 7 ) ik 25 2R

, * " represent significance at 0. 05 and 0. 01 probability level, respectively.

e ph A 5 R S i A [R] PReE A, B
1 AFIAR X 15 1% 3E B AT 20, X2 MR e R AT e %
AR AN R, Ll R A 57 7 5 R o
i A B PR B R L 5 17 MR A 18 A% R KF
%, B R AR,

®6 FIXEMREBEAKZREEKENERMEIT

Table 6 Estimated breeding potential of agronomic and seed quality traits in Northeast China soybean germplasm population

HEAR Trait WAL RH GOV LR B LI G X% AG
A= B R Days to flowering 11. 62 86.72 11. 38 22.31
H:-F J5 ] Days from flowering to maturity 6. 87 82.13 9.47 12. 81
44 F W] Days to maturity 6. 60 93. 14 16. 17 13.13
M JFi & & Protein content 3.25 81.73 2.41 6. 05
g &1 Oil content 3.50 84.17 1.46 6. 64
AR B Total protein-oil 1.78 85.44 2.10 3.40
H ki 100-seed weight 9.56 85.73 3.62 18.22




342 X 5 OR 3
gR6
PR Trait WL R AL GCV WALEE b BIEHE ¢ HART L IE AG
b 1 3B A i Aboveground biomass 13. 15 74. 16 2.04 23.38
INK R Yield 8.49 41.82 0. 36 11.36
PR Plant height 15.38 87.96 23. 64 28.95
254541 Nodes on main stem 7.23 69. 03 1.95 12.36
43K%8 B Branch number 28.65 58.93 0.92 45.35
IR FLRE Lodging score 11.18 26. 67 0.25 11.77
2.4 FRIEASHWHRBEPAHEAIHEEMA 2. i, @ IESEHUE Y 1 GE 1E 5 B0 | 1R R
LR RIR JEART 2 S H L B ERAE Y ORI | 325 AL

PRI X B R R T A S T WX,
PR NCA-E BRI TADE =Taa Vil A C L i 3 D)
TG ) 0K BN HEHT AL 0 30 T 5 L 3
EE A bR, P ROE B0 AR R S AR 9 R

22 ILIE Y B it ol FH AR DA A Sl ol 5 L) SR AR
o) ZE UL B, B R PR A A R DO 7 —
AWy e A B (R T) .

x7 WRATHAIMXXERMEEREFREMTE

Table 7 The suggested parental materials for the improvement of soybean cultivars in Mudanjiang

814k Lodging score

& [ Jfi &1 Protein content/ %

WhiE & Oil content/ %

NG E R Total protein-oil/ %

ER 9 E/MG T (1.67,11.53 t-hm~?)

Yannong 9

K4 21/MG 1 (1.91, 10.64 t-hm~?)

Changnong 21

LR 9 B/MG 00(1.67, 10.49 t-hm ~2)

Jiunong 9

R 46/MG 0(1.88, 10.46 t-hm~2)

Dongnong 46

7 59/MG 0(1. 67,10. 38 t-hm~2)

Jiyu 59

5435, 11/MG 000(45. 36)

Mengdou 11

M 7 5/MG 000(44.23)

Heihe 7

FIK 11/MG 0(43.88)
Fengshou 11

Hok 35/MG 0(43.65)

Heinong 35

A 13/MG 1T (43.16)
Tongnong 13

2542 20/MG 0(23. 80)
Suinong 20
HHE 87/MG T (23.79)
Hefeng 42
1 5/MG 0(23.77)
Mufeng 1
MR 53/MG 0(23.71)

Heihe 53

B 17/MG 0(23. 68)
Nenfeng 17

¢35, 11/MG 000(65.90)
Mengdou 11

FI 12/MG 0(65.05)
Fengshou 12

Fi 11/MG 0(64. 86)
Fengshou 11

B 7 2/MG 000 (64. 88)
Heihe 7

L] 52/MG 00(64.76)
Heihe 52

F2E£795%4 Nodes on main stem

ki Plant height/cm

.

F R Large seed weight/g

‘B ki Small seed weight/g

AES55/MG 1 (19.46)
Hefeng 55

HE 101/MG T (18.90)
Jiyu 101

U5 26MG [ (18.27)
Kenjiandou 26
HH 63/MG I (18.48)
Jiyu 63

HEIR/MG 1 (18.30)
Huangbaozhu

FHH39/MG 1 (109.47)
Jiyu 39
B 28/MG T (113.90)

Tiefeng 28

LA 39/MG T (109.97)
Jiunong 39

Juge 30/MG I (107.51)
Jiunong 30

R4 48/MG 1 (106. 88)
Dongnong 48

g 27/MG 0(29. 44)
Suinong 27

FHAe 15/MG 1T (26.03)

Jinong 15

J63 11/MG 0(26. 84)
Beifeng 11

A 13/MG I (27.90)
Mengdou 16

B 28/MGII (27.70)
Tiefeng 28

ZAe 50/MG 0(8.49)
Dongnong 50

k

$15. 6 5/MG 00(9. 66)
Mengdou 6

N

7 101/ MG T (10. 64)
Jiyu 101

FHHE89/MG I (15.33)
Jiyu 89

AF26/MG 0(15.79)
Hefeng 26

FMBE IR it I CE (R |, P B PO 45 9 A s A ) DR BE A b R A

The data in each cell are variety /maturity group (mean of the treat) ; In parentheses of Column Lodging score, the left value is lodging score while

the right value is the above ground biomass.
2.5 FNLXHERMMEELFREGR

ASOR S X A E AL PHT A AHT K
A e RIS DR OGBS ARG 217 A i
VA T2 DX 8 A ol G P 208 4> A1 5 2R3 B¢

Bl X 208 AN EhFR SR B K2 169 NG A, X S04
FeIRACKIE iz B S ARAL =4 (E A W T
M LZR bR, X 169 MG SE AR v, B
TeTTRIEA 77 17 5 48 0 AL T4 8 4y (b
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KU 26 1y, FUERIR 10 By 4% Bl 2 &5 A7 A5G
AR 8.86 A, HP il H 69 WA I Z MEA M £, It
25 MSEEA . A 10 J2 10 A RL B RE A
R FA 91 A, G MR 43.8% . K8 Ty
S5 I MDA A= i o e 22 RO T 20 AN HLYE 2R AR Je ot

AR A A i A R 2 1T 10 M HHLSERARTEAR FoRIE
TARIC =4, EEORVE T MK, (H 6 2 4 7 R/ 48
LE AP TTHR AR 2 48. 9% 5 417 AR S AR ETE 11 ~ 20
] F2 B YR T BB VT, R 20 M LEE AN Y E
BB AR SR B TTERFE 2 62. 4%

8 FIAFE_TIXERMMMEZHEEFZARFRIE
Table 8 The main ancestor parent sources forreleased soybean varieties in the Sub-region II of Northeast China

fH A EA P 3 s DImkER LA P 3/ T st DUERR

Ancestor Origin %k NDV RC/% Ancestor Origin % NDV RC/%
47T Jinyuan i1 Liaoning 166 8.59 /IR E Xiaolihuang W J¥.7T. Heilongjiang 54 1.25
PUk: 5 (P340) Silihuang( P340) bk Jilin 149 8.34 Amsoy 5 USA 47 3.12
K )8 Dabaimei HJpIT Heilongjiang 122 6.43 BRIETF Tiejiazi Tk Jilin 42 1.87
-1t Shishengchangye H 4% Japan 115 8.41 || /NBIE 9 Xiaolidou 9 HAJpIT. Heilongjiang 41 1. 69
DUk Silijia M)y 7T Heilongjiang 93 4.56 || 7K 757 Yongfengdou FHHK Jilin 36 1.62
BRIEVURL 3 Tiejiasilihuang T bk Jilin 93 4.59 || 4% 20 Dongnong 20 H2Fp YT Heilongjiang 34 0.25
1M 5. Duludou bk Jilin 84 2.94 ||HEABIFET lamusituzi B JEIT. Heilongjiang 29 0.23
HEIE /N T Xyxiaohuangdou 1T 5 Liaoning 61 1.21 FEA A Suoyiling My VT Heilongjiang 28 0.94
PUk;#E Silihuang 75 K Jilin 58 1.79 /NG Xiaojinhuang B2 JEYT. Heilongjiang 28 1.33
— 5T Yiwofeng K Jilin 56 2.25 PR Yangmifeng K Jilin 24 1.23

AL AR (NDV) 48 S A ARG AR AR ML 0 7 A A A H 5 BT8R4 (RC) A5 A SR A R T AE DXl IX 45 77l it o 5 R 22 1 5 A o o

(208) B HLAE o

NDV is the number of derived varieties with germplasm from the ancestor; CR is the contribution rate of the ancestor to the total number of released

varieties in sub-region [[ (208 varieties).

HiR 5itiE

F R IR AOREY B M E S H AR, 4R
JAEL SRS FE R AR AR LR
BTSRRI e KRG BMEZERN T, T
ARSI BT I AN 4% 00 7 o LB, T Ak
13094 587 i AR (L Re 4 ke 35 b iR, A
SCHS AR WA W) (9 7 B {E N MG 000 1 6. 72
t-hm 8K F] MG I 9 12. 08 t-hm > L) I, /DX
PR MG 000/MG 00 A ARAN , Ho A4y #5 2 20 22
IR EMEH MG 0 (4 3.25 t-hm /N
A3 MG I 19 3.29 t-hm >, i MG 1L W84 F[E. A
FgE ' MR R MR X K R R K, fe & ]
FOR T 56% o WA B0 20 A 7 30 AR
FEEEF , MG 000/MG 00 Fy {8 AR 78 BE B AR BAIG, (HL AR
PR ONBEFE R ORI B X AT RE S 3 T X
PN 2 ) 7= s 0 AT A5 31 SE 8 MG T/ MG TTT
A PR AR B A e ELS BB IE 8 1y, X s/ 2 PR i
PO BIT 2 7 e AR S B i BT 1 MG 0 i MG T
ZHREFE 0 A iz ) AR 2=, P T el DL g gy
ik MastL s s R BT st i F B BEAA N
M B FRA i SN K R ) Z R E R, X
PR B A B A2 T BE Al

3

fn B HRR R R B EE MR, B R A (4
A S5 F4 IR 2 LR (2016 —2020) ) H X6 IR 52 19 it B
2R 25T T oI, AR b M DX B A DG R B 1 B R
FIPAR  ASSCEE SRR 4 PR b X 45 S 4] K B
(AR UK A 25 AN K, 3897 40% 2247, AR g I
B, 4 S A R ) L (MG 000/MG 00) HifF
TE—SEZE (UK P48 = AR, i MG 000w £77E
F KR 45% kR T I A 1 R ) 22 2 Rl
AT ZH AR B T T B8R 1) A B, (F 45 2 N 8 AE AE — SE T
BRSO M kL. DR 1 0 & S IR & i i
A 38A% 1E R T, 3 1 > P HR A e Iy R e
T2 | HEA R AR BT (1A BEUR, It TE 2 1 & b
By, HPHTHIXEE MG 0 ~ MG T4, ¥ H 55
PR MG 000 ~ MG 00 41 iy Jo PR 2 B 4 Sk 2 1 1Y

A PP 282 AT BEAT B T4 R R Sl B A i A5 A

D7 253 W 2 B4R PR B 223K 32 B &2y T BY
M, I At R £ 78 0 A A S5 2R AT LA Y, 4% 3
S PP 2 T A S, O R R AR T
BRATRL, T RIS T T R T A bR e R Y
ATRERRAE . ASHFSE Hh, PRV M X e B B R 1Y
SERE 55l K AR Hl X A — B, 17 % 7 e A
S 3L 8 A e AR PR Y A R X 30
KARHIX, B H b 30 A 9 5k 4 LR ) 55 o T 3R e

ISR
)
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RAE S i LBk R 3R] B 53 5 S b XA AR A A
ATk S IR S SO Y T B R
ROZIA AR KB S nl LA, S A T 22 if—
SN AT R R R 38 A AT, DA T R
R RIE A e E A A,

55 11X 45 B Fh i A AR Jb R TR E L
T B FARICACGRA P 5 &R R T AR I &
B AU 25 SR 3R B X AT A A i 2 1
I 10 ANMHLIE R AR 3 B R F 35 b, HO S e Al
FRAE SR DTHRR 2 48. 9% AT A: SRR ECEE 11 ~ 20
), = ZEAE VT T 20 ANAH SR A Y 1 /1
A AN TTHR R 2 62. 4% 3k 3 B % ML IX 5 b A
A AL FE R A () () L, 4 KR AR IR, 18
25 | k5 R G b B S 2% 0 FRVE (IR SR A BY T
PRI HBIX TS 28 TV X R S AL e B

25 b & B R MG 0 F1 MG T 2H Y R o il
HRE SRR H bR LR e s L UK
BRES AHEPTAL M9 B2 5 L) 3 1 M ST (AR
WAL ) A T, 78 MG 0 Fil MG 12074, DL fin A= 9
o RFR BT R AT 5 B (4R AR R ) SE B
R R R S A H A R DAAS b A AR
(1) FAR MBI SZARSEA 437 LA MG T MG 1T Fil MG
000 ZH 7 v A= ik | e WA AR 48 25 Tf 3 P L o A sy
TR/ I A A MR S AR Sk A SR AR 24 22 (T 1
T AR AR, EANTEA BTG ) A
b3 B R FE R SRR R LSS SR AR HEAT T~ 3 IR ml
LA fe A AL Z —
Bigt: Bt P B R LA F R AE M AT F Al KA R
KEFRBEF >R EARBAF(ER), Bt ERE
AR FEe T,
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