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Abstract: In order to provide the basis and reference for the development of soybean breeding and research in southern
Huang-Huai, this paper reviewed and summarized the achievements of soybean breeding in southern Huang-Huai. 187 soy-
bean varieties which were examined and approved during 2008-2018 in southern Huang-Huai were analyzed from the aspects of
yield, quality and resistance breeding. The results showed that the highest yield level of soybean varieties approved reached
3 783.00 kg+ha™", the average yield is 2 854.05 kg+ha™' in southern Huang-Huai, and the highest average yield reached
3 121. 05 ha in Shandong. The overall quality characters remained at a high level, and the average protein content, fat content
and total content above 40.00% , 20.00% and 60.00% , respectively. And there was little difference between different
years, while the quality of soybean varieties approved in Anhui and Jiangsu were better. In the resistance, most soybean varie-
ties approved showed resistance, moderate resistance or moderate susceptibility to soybean mosaic virus (SMV) in southern
Huang-Huai. In recent years, the varieties of resistance and high resistance to SMV increased while moderate susceptible and
susceptible varieties decreased significantly. In a word, the soybean varieties approved in southern Huang-Huai acquires cer-
tain breakthrough in yield, quality and resistance etc. during 2008-2018.
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Table 1 Performance of the soybean varieties approved in southern Huang-Huai during 2008-2018
R FA e ARE EASE EiER ERAEHE
AR B o E G 0y ) . .
Approval Yield 100-seed Protein Fat content Total SC3  SC7
Variety Approval No. Year )
units / (kg-hm™)  weight/g  content /% /% content /%
I 528 _ P
[ 7 . 2008004 2008 2382.00 22.10 45.83 19.94 65.77 MS MS
Wandou 28 National
JAE. 19 _ Ex
[ 7 5. 2010009 2010 2547.00 21.90 40. 44 22.29 62.73 MR R
Zhoudou 19 National
WH TS IR
& AfE 2010023 5 2010 2748. 00 23.00 35.20 20.70 55.90 HR HR
Weidou 7 Shandong
547 01-15 . R
f5¢ 5. 2010001 2010 2655.00 22.50 45.33 18.36 63. 69 MS MS
Wansu 01-15 Anhui
#5530 _ LR
f5 17. 2010002 2010 2625. 00 18.50 46.31 19. 69 66. 00 MR MR
Wandou 30 Anhui
Hhig 37 - TR
fog 5. 2010003 2010 2550. 00 22.50 46. 36 20.26 66. 62 MR MR
Zhonghuang 37 Anhui
JHE 18 . ExR
[ 7. 2011006 2011 2491. 50 18.70 38.53 22.28 60. 81 MR S
Zhoudou 18 National
HiE 15 e LIk
JiE 5.201105 2011 2598. 00 34.10 45. 60 19. 00 64. 60 MS MS
Ruidou 1 Jiangsu
HEE 42 _ k]
#%535.2011002 2011 2538.45 28. 40 46. 96 17. 88 64. 84 MS R
Zhonghuang 42 Henan
I 34 HIFN
7 2012026 5 2012 2656. 50 25.80 43.50 19. 90 63. 40 HR HR
Qihuang 34 Shandong
L9 = _ L
iy 17. 2012004 2012 2514. 00 22.30 46. 57 19.90 66. 46 MR MS
Suike 9 Anhui
it 17 IpS
e 2013022 5 2013 3447. 00 21.60 44. 40 21.60 66. 00 MS MS
Shanning 17 Shandong
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Approval Yield 100-seed Protein Fat content Total SC3 SC7
Variety Approval No. Year
units / (kg-hm~2)  weight/g  content /% /% content /%
#7733 _ gy
B¢ 5. 2013003 2013 2851.50 20. 10 43.86 21.17 65.03 R R
Wandou 33 Anhui
EH6S ) 3
iy 17. 2013008 2013 3006. 60 18.20 34.43 23.35 57.78 MR MS
Yuanyu 6 Anhui
MR 9 5 IhZR
B H 2014021 5 2014 3432.00 19. 10 36.74 21.64 58.38 MS MS
Weidou 9 Shandong
T4 g o T
75 5201403 2014 3055. 50 30. 00 43.30 21.30 64. 60 R MS
Guandou 4 Jiangsu
B 12 - o
4% 52014001 2014 2662. 50 21. 80 46. 24 18.78 65. 01 MS MS
Zhudou 12 Henan
HETZ 10 5 IpS
& feH7 2015028 5 2015 3489. 00 16. 80 37.93 22.48 60. 41 MR R
Weidou 10 Shandong
EHE5S ~ PR
[ 7 &7 2016010 2016 3593.25 18.90 39.32 21.42 60. 74 MS S
Shengdou 5 National
£ 10 5 _ AR
-9 1. 20160040 2016 3753.00 22.30 40. 42 19.32 59.74 R R
Huadou 10 Shandong
% 17.203 _ WA
97 1720160041 2016 3783.00 24.90 42.45 19. 42 61.87 S MS
Andou 203 Shandong
T 126 _ 7R
2.9 5 20160042 2016 3718.50 16. 80 38.98 22.07 61.05 R R
Weidou 126 Shandong
R 20 L 2
¢ 5. 2016002 2016 2514. 15 22.60 45.33 19.98 65.31 R R
Suike 20 Anhui
ThH 76 _ LR
foe 17, 2016005 2016 2566. 95 18. 60 38.99 23.59 62.58 R HR
Zhonghuang 76 Anhui
¢ 5. 38 - LR
g 5. 2016009 2016 2784. 60 24. 80 45. 66 22.12 67.78 MR HR
Wandou 38 Anhui
HEE3 5 _ g
fpe 7. 2016011 2016 2699. 10 23.60 44.19 19.98 64. 16 HR HR
Zayoudou 3 Anhui
R 16 A R
My 17. 2016013 2016 2782.05 20. 90 41.76 20. 68 62. 44 HR HR
Fudou 16 Anhui
HE 12 _ AN
Ji i 1. 20170004 2017 3016. 50 28. 40 44.20 18.70 62.90 R R
Sudou 12 Jiangsu
Be1d 21116 . L
foe 7 522017003 2017 2582.70 18.40 39.40 21.55 60. 94 HR HR
Wandou 21116 Anhui
i 1310 » T
e 7 . 2017005 2017 2540. 25 19.70 41.36 21.39 62.75 HR HR
Shangdou 1310 Anhui
477188 _ LR
i 1. 20180008 2018 2975.85 26. 10 45.42 18. 87 64.29 MR HS
Jindou 188 Jiangsu

HR: e s R0 s MR P s MS : Hhds S g s HS : il R I
HR :High resistance; R:Resistance; MR :Moderate resistance; MS:Moderate susceptibility; S:Susceptibility; HS:High susceptibility. The same below.
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Table 2 Soybean varieties approved in southern Huang-Huai during 2008-2018

A L IR TR TLIR P &1t
Years Anhui Shandong Henan Jiangsu National Total
2008 2/1.07 2/1.07 4/2. 14 2/1.07 6/3.21 16/8. 56
2009 0/0. 00 3/1. 60 4/2.14 2/1.07 4/2.14 13/6.95
2010 7/3.74 3/1. 60 2/1.07 0/0. 00 4/2. 14 16/8. 56
2011 0/0. 00 1/0. 53 7/3.74 2/1.07 5/2.67 16/8. 56
2012 6/3.21 4/2. 14 2/1.07 1/0.53 0/0. 00 13/6.95
2013 9/4. 81 2/1.07 6/3.21 2/1.07 1/0. 53 20/10.70
2014 2/1.07 3/1. 60 3/1. 60 3/1.60 1/0.53 12/6. 42
2015 0/0. 00 4/72. 14 6/3.21 2/1.07 2/1.07 14/7.49
2016 13/6. 95 3/1. 60 3/1. 60 2/1.07 2/1.07 23/12.30
2017 6/3.21 4/2. 14 2/1.07 2/1.07 2/1.07 16/8. 56
2018 7/3.74 7/3.74 9/4. 81 4/2. 14 2/1.07 29/15.51

41t Total 52/27. 81 36/19.25 48/25.67 22/11.76 29/15.51 187/100. 00

NI TL i g

The datas are shown as No. /proportion.
1.2 AEHEEENX

Fo i e A, 187 A (W) 38 4ok o 2 %) it
A 183 iy (IR) 2 B A W 1Y, ik
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SR E A 152 4y, 5 ok 81.28% 5 i T2
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HOE, Gl T E R E, TR 34 e e TR
FTIR A E , Th 8 301 Se )53 1R LI
BAH . AER 187 7 (W) SRl H HLR A,
FiAT 183 453 (WR) , 5 bk 97.86% , 2450 2 5,
PR 3 45 BRET 1 S HBAACT 2 5 4 448
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ZEA A AT E R T 187 iy (W) KIS SR

W E

N
/|

REEE DR IR (R 3) A5 R A R Y AR
SR AR, AR S 15,00 ~34. 10 g, XA
20.98 g, A SE ZECK 21. 26, 1B 0 LE T A R G
R 22 R AECR, AR 2 284.50 ~ 3 783.00
kg-hm ™, F- 4442 854.05 kg - hm ™, 28 B R A K
10.93, B[ & AR 0E R 34.43% ~ 46.96% , -
YIE R 41.77% 28 57 2500 5. 12 BRIV & &t (9 A2 I
F17.46% ~23.59% 34 H 20. 13% , A8 55 248K
576 B B AUIE DT S E AR S R E R A
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Table 3 Analysis of the yield and quality traits of soybean varieties approved in southern Huang-Huai during 2008-2018

MR Traits S5 Mean 3B Range brifEd 2= SD BB CV/ %
FRIEE 100-seed weight/g 20.98 15.00 ~34. 10 4.46 21.26
7= Yield /(kg-hm~2) 2854. 05 2284. 50 ~3783. 00 20. 80 10. 93
12 & Protein content/% 41.77 34.43 ~46.96 2. 14 5.12
JIg I & Fat content/% 20. 13 17.46 ~23.59 1.16 5.76
N M & Total content/% 61.90 55.90 ~67.78 1.90 3.07
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et oA my 187 o () K& b Ak =ik
R 7 i, 7 B A AA F3 783.00 kg -hm 7, ol
2016 AFid L AR S w1 R T A 22§ 203, B fIR
{042 284. 50 kg-hm > SE-37= 2 854. 05 kg-hm ™
TORLE f AR F 34. 10 g, 2Ry 2011 A 2 1Y K B2 A A
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Table 4 Performance of the yield traits of soybean varieties approved by different provinces

in southern Huang-Huai during 2008-2018

FEIR Traits T 7 IIFS k] DN P
Anhui Shandong Henan Jiangsu National
175 7= Highest yield/ (kg-hm~?) 3006. 60 3783. 00 3277. 50 3343. 50 3598. 50
FAK Lowest yield/ (kg+hm™2) 2284. 50 2572. 50 2400. 60 2598. 00 2353. 50
SEH4) 774 Average yield/ (kg+hm=2) 2633. 10 3121.05 2899. 95 2997. 60 2733.75
B KT K Maximum 100-seed weight /g 25.20 25. 80 28. 40 34.10 25.20
Fe/INEDBIE Minimum 100-seed weight /g 15. 00 15.70 16. 50 17. 60 15. 50
-4 KT Average 100-seed weight /g 20. 11 21.56 20. 41 23.15 19.77

2.3 AEHEEMBEMTELRS T

ST SV SYNEA SR LN Y SR iR TN
e st U 7 e 10 DX O il A 7 3 7
o, AT AT B A B R T i ol T R A Y
SR #5187 £y (YR) RELAL R 2008 —2010 45|
2011 -2013 4F 2014 - 2016 47l 2017 - 2018 4 4 4>
P33T , kA I U0 6 2 it o 32 A 3 4353
o 45,48 ,49 F145 {3 () . 2008 -2010 4 2011 -

2013 4FF12014 —2016 4F 3 /> i) 3 98 pig 70 41X
o RE R it ol 18 85 8 )7 e MR Y 27 R 4 A7 ]
BRI R 2014 - 2016 47, 5 K T Al Y
HE PRI P27 383 050. 70 kg-hm P (£ 5) o L
VAN E S 2N A E N TR A=Y R S RL A S S NIEE A
FISF-259 R R A A A9 2 7, 10 P 9 e R
AR AR R L S N R B XA
GEME, B ol B e PR R A ] R
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Table 5 The change of yield of soybean varieties approved at different period in southern Huang-Huai during 2008-2018

PEAR Traits 2008 -2010 2011 -2013 2014 -2016 2017 -2018
HAE PR No. of varieties approved 45 48 49 45
75 7 Highest yield/ (kg-hm~2?) 3196. 50 3447. 00 3783.00 3310. 50
AR Lowest yield/ (kg-hm~2?) 2353. 50 2400. 60 2497. 50 2284. 50
SEH4 75 Average yield /(kg+hm~2) 2688. 00 2811.90 3050. 70 2851. 05
5 K Hi T Maximum 100 seed weight /g 25.10 34. 10 30. 00 28. 40
B /NE BT Minimum 100 seed weight /g 15. 00 15. 40 15. 50 16. 00
SR T Average 100 seed weight /g 20. 16 21.07 20. 65 20. 96

3 HEEMEEXEMFMERT
mBREE o

Xt 187 4y (UC) 1 ik 1 RE (Y Kk o i S5 R B

BEATHEH o0 BT, B AR B ik 46.96% , 0 2011

3.1

A 3 A 5 o ) R L i b P B 42, B IR Y
W 6 5N 34.43% , V-840 41. T7% 5 IR i % it
T3k 23.59% , 2k 2016 4558 b % 300 52 1K B
Mg 76, 5 Wy & B E AR AL 17.46% , - 35 4
20. 13% 5 R ik di 25 1492 2016 4F 3 5 22 30 o
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Table 6 Performance of the quality traits of soybean varieties approved by different provinces

in southern Huang-Huai during 2008-2018 (%)

PEIR Traits L AR k] VLI P
Anhui Shandong Henan Jiangsu National

% F 46 1 & Highest protein content 46.57 44. 40 46. 96 45. 60 45.83
F AR 1 2B Lowest protein content 34.43 35.20 37.01 39.20 38.53
X 1 & i Average protein content 42.51 40. 82 41.77 42.89 41. 41
I E NS & i Highest fat content 23.59 22.48 22.29 21.30 22.29
KNS 2 Lowest fat content 18. 10 17. 80 17. 46 18.20 18.36
SEXSRE T £ Average fat content 20. 31 20. 26 20. 00 19.55 20. 30
J B R I8 S fE Highest total content 67.78 66. 00 65.01 64. 60 65.77
SRR AE S Lowest total content 57.78 55.90 58.05 58.40 58.90
SRR BB Average total content 62. 83 61.08 61.77 62. 44 61.72

3.3 AEAFEERPSMRRILESHT

fn R R KR G F A 07 101, 8 A A i A
(i) i 4009 8 g 0 b DX R L P ) B R B, T
PLT i 8 8K 5 B e AN [) B 3 1 5 iR Ol s
187 43 (¥R) F o i Fli 2 2008 — 2010 4 2011 — 2013
42 2014 - 2016 4EF1 2017 - 2018 4E 4 /> BF A 23 Hr
(7)), S E A oA 45.00% L I, §if 3 A NHT
WIXILE 46.00% L) b, e fIREE (1 & f7F 35.00% L) |
Ft A 3 ASEF A, B AT B Y & S R
41.50% , it — EIAIE T S0 e 0 e e 2R P X 0 i

FEMIRAL S . Fem gl & = AE 22.00% UL |, A
IS B) AR 23.00% L b, S AR RE B & 3 A
17.00% Lk L, J5 3 A~ I 3017 35 5 07 & & 3 7E
20. 00% LA b, 1B e e &8 O B2 0 17 5 et RE Tt 2
Ko HI 3 AN f o 2R i R i R 66. 00% , J5
3 I 3 e (K AR B B i i 57..009% , 2011 - 2013
4 2014 —2016 4EF12017 —2018 4 3 /> iH 1 ) 25
R BRI X - AR S AT 62.00% DL L. Fiksy
DA L A R AR NI R E LS X Ny R W e
NI = Y I N i

&7 2008 -2018 FEEFMARMNPHEER MM RRIERD T

Table 7 The change of quality of soybean varieties approved at different period

in southern Huang-Huai during 2008-2018 (%)
PR Traits 2008 -2010 2011 -2013 2014 -2016 2017 -2018
i 15 45 18 1 Highest protein content 46. 36 46. 96 46. 24 45.50
AL & & Lowest protein content 35.20 34.43 36.74 38.70
S 4E 118 & Average protein content 41.58 42.03 41. 94 41.92
= I & Highest fat content 22.29 23.35 23.59 22.08
AR NE Wi & & Lowest fat content 17. 80 17. 88 17. 46 18.20
SEYIRE T £ Average fat content 19. 85 20. 24 20. 27 20. 14
I 125 2B 16 S 47 it Highest total content 66. 62 66. 46 67.78 64.29
KA B 5L & 5 Lowest total content 55.90 57.78 58.38 59.34
S TENE A i Average total content 61.43 62.27 62.21 62. 06
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4.1 EMEEESH

2008 —2018 4F 15 Ik i o 2 1Y 187 453 (IR)
K SRR 8 E K 5 A6 % ( Soybean mosaic vi-
rus, SMV) {53 kk & SC3 1 SCT WyFi itk EAT 483143
Mrk 8, %t SC3 RIFHHLA 8 3 (W), o S Ew
Ly 4.28% , RELBUIE A 54 (IR),
28.88% ; Xf SC7 RIEHLA 14 13 () , BLiw 1Y
H A5 Gy (R, G AR 7. 49% Fi1 24. 06% . 4545

MR, K SC3 FT SCT 2 B i P AN 1 2R 8%
SRR 62 F1 59 iy (IR, o A il 33, 16%
H131.55% ,FRIAA T 1/3 H 5 K2 Pt SMV
PRARIPUN . AR K BT 55 8k R SC3 £
JERI) i ol e BB 1 SRR 8 My (IR, i bk
4.28% s XTEREEVE R SCT FIIBIE A 27 13 () ,
hi 14.44% R BA T 3 (R) , 5 3.74% , Ui
B0 1 2 B K 5 SR R 6T SMV 5 36k R 1P A
SR(FKS) .

&8 EERAES 2008 - 2018 FHE KRS MMM SMV # & SC3 #1 SC7 FHHES

Table 8 Resistance distribution of the soybean varieties approved infected by SC3 and SC7 respectively (%)
rtkzsis s¢7 ait
Resistance Result HR R MR MS S HS Total
SC3 HR 8/4.28 0/0. 00 0/0. 00 0/0. 00 0/0. 00 0/0. 00 8/4.28
R 3/1.60 31/16. 58 12/6. 42 6/3.21 1/0.53 1/0.53 54/28. 88
MR 3/1.60 11/5. 88 17/9. 09 19/10. 16 8/4.28 1/0. 53 59/31.55
MS 0/0. 00 3/1.60 8/4.28 30/16. 04 15/8.02 2/1.07 58/31.02
S 0/0. 00 0/0. 00 0/0. 00 2/1.07 3/1.60 3/1.60 8/4.28
HS 0/0. 00 0/0. 00 0/0. 00 0/0. 00 0/0. 00 0/0. 00 0/0. 00
411 Total 14/7. 49 45/24. 06 37/19.79 57/30. 48 27/14. 44 7/3.74 187,/100. 00

TE 187 1y (W) 1 H 5 R G Fiep, X SMV
Pesikk & SC3 Al SCT Btk B ik B & 5t MPUIR
53 m A 8 F 31 4 (W), i B3l ol 4. 28% Al
16.58% (£ 8) ., 8 {3 X} SMV K [Rlkk R FE I &4
Y R A, A Pi ™2 3 45 (e 52 21116 FIEL T
16 (£ 1) MM KREHT SMV i FhFlE KSR~
(AT X SMV AN [l ik 2 14 B A T 21 22 /E
[Fi] ) 36 2 3 B /3 L 1) o o ] VSR B U LA 5% K
Xt SMV (st e Fdi e SE R bRic e A, tnl K
THT SMV B Y kA B 4 TR A B v Rl
ﬁiﬁLZS-ZSJ
4.2 A [EHEERERMIURELRE ST
PUPER R K H AR ), il AR
(7] i 101 26 9 i S b, DX 8 R S A I etk SR B, TT
DAAEAR T RS K 5 A 7 AS TR R 3 ek B A8 AR O
SMV {34k 2 SC3 i w5 U R 5 K &2 ot o ol 3 o
SEM— D EEIERT B — R/ e
A AN [ 4 40 57 5 R 5 R B e a0 A T DL &
P(F29),2008 —2018 4EXF SC3 FIEHLAY 8 13
A 6 I 3 AFTE A Y, R BT 4 5 R A
AN bR R T 2 B ) R B R A R
T A SRR B AR R Y (ST + P
) TR RL (e + Hh RO AR B (B + )

KX 53, HUR AL AR R AR 5 4R — AR EEE
SRR R RS F Rl AR O gl T b Rl
Tofr, TO SR 1Y it Ao i 2% o A AR H /N B OB, 33 % Bl
P SMV i H B A AR HZAE (K1) o
9 2008 -2018 EEERFIHHEEKRE M
Xf SC3 FiE M E R TN
Table 9 The resistant change with year of soybean varieties
approved in southern Huang-Huai during 2008-2018

iy SC3
Years HR R MR MS S HS
2008 0 3 7 5 1 0
2009 0 1 8 4 0 0
2010 1 1 10 4 0 0
2011 0 5 5 5 0 0
2012 1 2 1 7 2 0
2013 0 8 4 8 0 0
2014 0 2 2 7 1 0
2015 0 4 3 7 0 0
2016 2 6 9 5 1 0
2017 4 6 2 3 1 0
2018 0 16 8 3 2 0
A1 Total 8 54 59 58 8 0
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