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Evolution Analysis of Main Characters of Soybean Varieties Released in
Different Years in Anhui Province
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Abstract: In order to systematically analyze the evolution law of breeding varieties in different years and provide reference for
soybean breeding and production in Huanghuaihai region, we analyzed the main character changes of 96 soybean varieties
released in Anhui during 1983 —2019. The results showed that, in 37 years, the yield of varieties had increased by 728. 32 kg-ha ™",
with the pods per plant increased by 4. 23 and the 100-seed weight increased by 2. 73 g, the plant height and branch number
of the varieties had decreased by 8. 38 cm and 0. 7 respectively, and the percentage of semi-determinate growth habit varieties
had reduced from 87.5% in 1980s to 5.36% in 2010s. In 1980s —1990s and 1990s —2000s, the pods per plant and 100-
seed weight of released varieties both increased greatly, and the yield of the varieties also improved quickly. There were
significantly positive correlations between the yield with pods per plant and 100-seed weight. And the correlations between the
yield with plant height and branch number were significantly negative related. 17 varieties with stable yield were selected from
96 varieties. The 100-seed weight of the stable yield varieties were significantly higher than that of general varieties, and the
plant height were slightly lower than that of general varieties. Under the current production conditions and cultivation methods
in Anhui, in order to obtain varieties of high and stable yield with fewer branch, suitable plant height, and relatively large
100-seed weight should be bred. And methods of improving soybean cultivation may be beneficial to yield breakthrough of
soybean varieties.
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21 4~,2010s(2010 - 2019 4F) & i% 56 4, HAK 5 Ff
BRAEMTERE 1,

1 1983 -2019 FLYHERHAE @A

Table 1 Soybean varieties released in Anhui from 1983 to 2019
s AR A AR
Variety Released year Variety Released year
B¢ 1 5 Wandou 1 1983 %5 32 Wandou 32 2012
5% 7.2 3 Wandou 2 1983 MRl 8 5 Suike 8 2012
5.3 5 Wandou 3 1986 WL 9 % Suike 9 2012
i 4 5 Wandou 4 1986 e 75 5717 Wansu 5717 2012
%575 5 Wandou 5 1989 %45 2156 Wansu 2156 2012
525 6 5 Wandou 6 1989 R 15 Suike 15 2013
i+ 7 5 Wandou 7 1989 153 13 Fudou 13 2013
% 8 5 Wandou 8 1989 % 17 33 Wandou 33 2013
5E 5 9 5 Wandou 9 1990 R 12 Suike 12 2013
it i 10 5 Wandou 10 1991 %56 %5 Guodou 6 2013
5 11 Wandou 11 1991 K+ 6 5 Taifeng 6 2013
i 5. 12 Wandou 12 1991 M7 168 Sidoul68 2013
f% 57 13 Wandou 13 1994 TEH 6 2 Yuanyu 6 2013
i 57 14 Wandou 14 1994 i 17 34 Wandou 34 2013
%7 15 Wandou 15 1996 k. 188 Kelong 188 2014
5% 16 Wandou 16 1996 i 1735 Wandou 35 2014
#5257 17 Wandou 17 1996 #5757 36 Wandou 36 2016
55 18 Wandou 18 1997 i} 20 Suike 20 2016
i 1719 Wandou 19 1998 £L17 15 Fudou 15 2016
5% 5. 20 Wandou 20 2000 ELZe%2 .2 5 Fuzajiaodou 2 2016
i 1721 Wandou 21 2000 rf1# 76 Zhonghuang 76 2016
4751 % Hedou 1 2000 FK#5FH 5 18 Tianyikedou 18 2016
f5E 5. 22 Wandou 22 2001 iR} 23 Suike 23 2016
557 23 Wandou 23 2002 % 57701 Wandou 701 2016
i 57 24 Wandou 24 2003 #1737 Wandou 37 2016
2291413 Meng 91413 2003 %7 38 Wandou 38 2016




53 ] A5 < ZE B A RV AR RO L A b ) PR 38 20 W 659

gl
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Variety Released year Variety Released year
4.3 % Hedou 3 2003 Z:ik 5. 3 5 Zayoudou 3 2016
f5¢ 1. 25 Wandou 25 2004 {4} 7 8 5 Dechundou 8 2016
Pt 17. 26 Wandou 26 2006 .57 16 Fudou 16 2016
#5527 Wandou 27 2006 K258 519 Tianyikedou 19 2017
EL17. 9765 Fudou 9765 2006 %730 Shengdou 30 2017
A5 5 5 Hedou 5 2007 g5 21116 Wandou 21116 2017
R 928 Suik 928 2007 f5e 17. 20001 Wandou 20001 2017
2Zi% 13 Anyi 13 2007 7% . 1310 Shangdou 1310 2017
P B2 17, 96-1 Wankendou 96-1 2007 f5e 7. 39 Wandou 39 2017
5% 9801 Meng 9801 2007 fetE 518 Wanha 518 2018
5% 9449 Meng 9449 2007 F.57 17 Fudou 17 2018
f5¢ 17, 28 Wandou 28 2008 H1# 301 Zhonghuang 301 2018
EL57 11 Fudou 11 2008 EL%7 18 Fudou 18 2018
B.5 9 5 Fudou 9 2009 i 29 Zhongguo 29 2018
e fE 01-15 Wansu 01-15 2010 H1 8% 302 Zhonghuang 302 2018
2=t . 2 5 Zayoudou 2 2010 g 5 21020 Wandou 21020 2018
f5e 17, 29 Wandou 29 2010 TEH 891 Yuanyu 891 2019
K832 G 1 5 Fuzajiaodou 1 2010 i 28 Zhongguo 28 2019
w25 % Guodou 5 2010 Mg 1208 Wansu 1208 2019
f5¢ 7. 30 Wandou 30 2010 B35 19 Fudou 19 2019
MERL 998 Suike 998 2011 i 30 Zhongguo 30 2019
Pt 7. 31 Wandou 31 2012 {H . 6 5 Hengdou 6 2019
L2 7k 28 N8 5t ZBOTE, R SPSS 17. 0 #E47 B 2 PEAG

1983 — 2012 45 4% SRR B ok B (e K
Sk R AR B R b E O T RS (1993 -
2004) )77 ,2013 ~2019 4EHHE A [ 5 A% B 4
R Sk B it o 28 7 A A S R R bR
BRI TR T S MR AT B T, B R
7 T SCHk VA PR AR AR o LA 2 4F X R
T P B Sy R X SRR 0 7 e A R (1 2
PR 7 AR S R R AT RO BT 43
BT [RVARA B i A ) 2 S b G A 35 0
TR T AF B K 0 R Y T R AT AR 5 4
BT, LA Ao A 77 4 36 77 0 XS 6 7 KT
2 700 kg-hm R ARAE, B BOE 3T 4R E R R
R X4 SR R X 7 A R — R H AR [
7 F IR S SR IR
1.3 BUBHH

R Excel 2007 HE47 $ H B1A S K04 AR v

5 A B AR A
2 HREH

2.1 ZBEARERERKRERMIEREESR
2L 1 REMBRCERUEAFRAFCE SO A
A F O 103.73 ~102. 82 d, 1990s & A A Fir
AEHE WY 103.7 d, 02 4 AMEUH AL R AE R
17,2010 7 1 an Pl ) 22 7 W1 d A, O 102.8 d, 7K
An AR T U AE S AR ROBE AR AR HE LT 2 A2 /o 1980s
B BB R R R, 0 77,78 em,2010s T it
Rk i Fre i, 9 69. 41 em;31990s i B BR 155 119 22
5 BT 4 DA B, O 2272519908 A
Pl 29 Sk 110 em , 75 B4 B LA Ff o b g £
i, R RUE 2247k T A ME— TG R AR K S P
i (#2).
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AR 5 AL S R B, N 5. 4351990 7 1 ih
HEAGRATZRNS. 03, KT 2010s FsanFH, 1l
W1 1990s 7 JC A Ml A £ 1 5 B, HAR S+ 25
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R A R E A SRR 2) .

x2 ZREEATREREHNSFHEZERETIA

Table 2 Main characters of varieties released in different years in Anhui province

A5 R AL

EIN AR HfH Frif 2 L {11 [
Characteristic Years Mean/ (kg-hm~2) Standard deviation Cue_ﬁlfmm of Range
variation/ %
HEW 1980s 103. 25 4.59 4.45 97 ~112
Growth period/d 1990s 103.73 3.61 3.48 96 ~110
2000s 103. 38 3.35 3.24 99 ~111
2010s 102. 82 2.20 2. 14 97 ~107
e 1980s 77.79 7.23 9.29 70.0~93.0
Plant height/cm 1990s 72. 68 16.51 22.72 48.5~110.0
2000s 72.01 10.71 14. 87 56.3 ~105.0
2010s 69. 41 9.12 13. 14 49.0~91.0
IR 1980s 2.55 0.67 26.27 1.5~3.5
Branch number 1990s 2.14 0.68 31.78 1.1~3.4
2000s 1.98 0. 86 43.43 0.8~4.5
2010s 1.85 0.51 27.57 0.7~3.0
PARRIERL 1980s 31.71 6.32 19.93 23.0~45.0
Pod number per plant 1990s 35.17 8.74 24.85 24.2 ~52.0
2000s 40. 05 7.96 19. 88 28.8 ~55.6
2010s 35.94 4.68 13.02 25.8 ~45.3
R 1980s 17.38 1. 56 8.98 14.5~19.8
100-seed weight/g 1990s 19. 06 3.74 19. 62 14.2 ~28.5
2000s 19.07 2.54 13.32 15.6 ~23.5
2010s 20. 10 2.62 13.03 15.0~25.2
PRI 1980s 1879.13 341.22 18. 16 1474. 50 ~2287. 50
Yield/ (kg-hm =) 1990s 2284.29 233.63 10.23 1873. 00 ~2641. 50
2000s 2601. 92 193. 80 7.45 2338.70 ~3134. 00
2010s 2607. 45 205. 54 7.88 2284. 50 ~3006. 60
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PR B ¥E P2 Eﬁﬁﬁ( L
Characteristic Years  Mean/(kg-hm ) Standard deviation 0™ Range
variation/ %
EHE® 1980s 43.63 1. 66 3.80 41. 80 ~46. 30
Protein content/% 1990s 44,51 2.24 5.03 40.90 ~47.00
2000s 42.93 1.78 4.15 39. 80 ~46.20
2010s 42.19 2.29 5.43 34. 40 ~46. 60
Ny & 1980s 20.51 1.38 6.73 17. 80 ~22. 40
Fat content/% 1990s 19.75 1.53 7.75 17. 40 ~23.00
20005 20.21 1.22 6. 04 17. 40 ~22.70
2010s 20. 38 1.22 5.99 18.10 ~23.59

2.2 FEFREMKRERMHEKREEES
2.2.1 RETMK LRUEE WOKE A FF IR
Bl AR ARHE I 2 T IR . 19805 —2010s & llih -
Yok AR 8. 38 cm, Hirf 1980s — 1990s 7 Al b if
PR R R 22, FRAIR S, 11 em , FLYCR: 20005 -
2010s, A% 2. 61 emo B K T S AR P 32 0 A A
G o 1980s —2010s F At Pl A 20 R0 D
0. 70 />, Hr1 1980s — 1990s i /b ) £ 22, F- 44k />
0.41 4, H 1990s LU , B WK 5L R 200 B8
i/ I JEE AT, 1990 — 20005 i/ 0. 16 4>,2000s —
2010s B/ 0. 13 A~ 52 FI FiAR il B2 (19 52, 22 180
AR S A B A IR AR S TR A2 A AN K, 1980s —
2010s Fti145%6 0. 43 d |, Hirp 1980s - 1990s 7 A i
Fh A B HIFEK: 0. 48 d,1990s —2000s 4% 0. 35 d,
2000s -2010s 4% 0.56 d(#3) .

LE 1983 —2019 AFEFHF UK 96 S K E
P A BRAE K S M Bl 79 A, 5 &R R O
82.29% , WA BRAER S M S A 16 4>, o SRR Y
16.67% , ANRIAEAE R S5 R A > =
W 1 s, 1980s B AL 8 ANl Fl, Horp A BRAE
PESFR T A B BRAE R SIPES AN LA A RRA K
SRR 1980s B FP A 87. 50% 5 1990s
B L AR, Horp g BREE3E 2] P 5 Fh 5 WA FR 45
JEIHER AN 5 A, 355 B 45. 45% ;52000
B S A 21 A, Horb WA R AR K T M A
1A, A BRAE K 2T M S F 20 A, WA PR AR K ) M
A SV 4. 76% 520108 T LK &2 4 A 56 4>, H:
oA R AR ) M S R 3 A, A BR AR K T R R
53 A, WA BRAE K I A b 5 B0 5. 36%

x3 ZREEAFRERERGHAREERILE

Table 3 Comparison of agronomic characters of varieties released in different years in Anhui province

PERR 4EAL Years HfE 2 ﬁrﬁf 1R ja— - ™

Characteristic Mean Stand error Significance Lower limit Upper limit
A B difference ( A-B) of mean

s 1980s 1990s 5.11 4.83 0.293 -4.49 14.70

Plant height/cm 1990s 2000s 0. 67 3.87 0. 863 -7.02 8.35

2000s 2010s 2.61 2. 66 0.329 -2.68 7.89

1980s 2010s 8.38* 3.93 0.036 0.58 16.19

A ER 1980s 1990s 0.41 0.29 0.163 -0.17 1.00

Branch number 1990s 2000s 0.16 0.24 0.511 -0.31 0. 62

2000s 2010s 0.13 0.16 0.434 -0.19 0. 45

1980s 2010s 0.70* * 0.24 0. 005 0.22 1.17

HHH 1980s 1990s -0. 480 1.340 0.723 -3.15 2.19

Growth period/d 1990s 2000s 0. 346 1. 076 0.748 -1.79 2.48

2000s 2010s 0. 560 0. 740 0. 451 -0.91 2.03

1980s 2010s 0. 429 1. 093 0. 696 -1.74 2.60

TR ORERIR 25 B 5% WA 1% R E K. TR

B # ok

anc indicate significant difference at 5% and extremly significant difference at 1% level respectively. The same below.
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Fig. 1 Growth habits of soybean varieties released

in different years in Anhui

2.2.2 FEAMEFMK FEEFICHEGL, ZHETE
BR A 7 e AN R o 1980s —2010s FH ALK
R P s 728,32 kg-hm 77 Hirp 1980s —
1990s ,1990s —2000s & &Y &2 b Ffr 7 £ 43 311 48 15
405. 17 1 317. 63 kg« hm >, 343k B 5 32 /K F;
2000s —2010s fHFh = e E 5. 52 kg-hm >, 1980s —
2010s B R A 9 7 2 SRR S EO n 4. 23 A,
Hir 1980s — 1990s K 1990s —2000s 7 i i Fit (1) 21
FEIEBSS IHE hn 3. 46 1 4. 87 /~,2000s —2010s &
BUKR S i Y BBk S B0 > 4011 4>, 1980s -
2010s HFHUKR S AP Ak E iR 2. 73 g, Hrh
1980s — 1990s &% 2000s —2010s & i 5 Fh B b g 45
L R 1,69 F11.03 g($4),
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Table 4 Comparison of yield characters of soybean varieties released in different years in Anhui

AEAR Years Y2

FrifiR 22

PR M TR TR
Characteristic Mean Stand error Significance Lower limit Upper limit
A B difference ( A-B) of mean

P 1980s 1990s -405.17** 102. 03 <0. 0001 -607. 80 -202. 53
Yield/ (kg-hm2) 1990s 2000s -317.63** 81.73 <0. 0001 -479.95 -155.32
2000s 2010s -5.52 56. 19 0.922 -117.12 106. 07

1980s 2010s -728.32"* 82.99 <0. 0001 -893. 15 ~563. 49

HRRTERL 1980s 1990s -3.46 2.87 0.231 -9.16 2.24

Pod number per plant ~ 1990s 2000s -4.87* 2.30 0. 037 -9.44 -0.31
2000s 2010s 4.11* 1.58 0.011 0.97 7.25

1980s 2010s -4.23 2.34 0. 074 -8.87 0.41

HRLE 1980s 1990s -1.69 1.25 0. 180 -4.17 0.79
100-seed weight/g 1990 2000s -0.01 1.00 0. 994 -1.99 1.98
2000s 2010s -1.03 0. 69 0.138 -2.40 0. 34

1980s 2010s -2.73* 1.02 0. 009 -4.74 -0.71

2.2.3 SAMIK  1980s -2010s B EF R AT
SRR B 1 SRR 1. 44% , Hir 1980s — 1990s
B a B 0.88%,1990s — 2000s 1 2000s —
2010s & A% i A G B 1 i R B 1.58%
0.75% AP () 25 YR B3 B UL ARG & 1t 5
A A mAR AL A 5, 1980s — 1990s fig s 7 it [
i 0. 77% ,1990s —2000s 1 2000s — 2010s & &, i F
B i 43 B 5 0. 46% F10. 17% (£ 5) .
2.3 B MR EEX S

B B ER o ) 5 A R T e
DX 3k 3 7= 5 G AR W 35 OE AH G (0,249
0.266" ") , [k 3 5 A 7 1 7 e S X Sl e
J o S A 3 RN I 3 IR AH G (0.298 77 ,0.2457 ),

B PR DX 0 e R R A G
(=0.3217 ") &AL AN G 0 BB AR P R =
EREAMCHE(-0.2157),

MR SRR R E IR B 0 A 3 R
WFEIEAHK(0.2407,0.429° 7 ) o - BCE S M i
D5 & i AR A AR DG ( -0.367 77 ) . ABRIEELS
iR N A | el T | R T i F S
(-0.205", —0.466" " ), 553k ¥ 54 i 2 1E A0
K(0.439" ") . BRI ERESMTEA S
BN EAESC(0.2897 "), 5B R A B 3
FHIC( -0.3457 ") . BRI T & i SRR &
HEREFE A -0.49977)(%6),
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Table 5 Comparison of quality characters of soybean varieties released in different years in Anhui

[ Years HyfE 2% FrifiiR 22 e
FEIR AR Years ‘ e T R
Mean Stand error
Characteristic Significance Lower limit Upper limit
A B difference ( A-B) of mean
HAAE 1980s 1990s -0.88 0.99 0.375 -2.86 1. 09
Protein content/ % 1990s 2000s 1.58 0. 80 0.051 -0.00 3.16
2000s 2010s 0.75 0.55 0.175 -0.34 1.83
1980s 2010s 1.44 0.81 0.078 -0.16 3.04
R &5 1980s 1990s 0.77 0.59 0.196 -0.40 1.94
Fat content/ % 1990s 2000s -0.46 0.47 0.328 -1.40 0. 47
2000s 2010s -0.17 0.32 0. 606 -0.81 0.48
1980s 2010s 0.14 0.48 0.779 -0.82 1. 09
®6 RPHMEBMBFHEZMKENMEXME
Table 6 Correlation analysis of main characters of varieties released in Anhui over the years
. AT M ML kIR TAE Kt AR EASE WGl 4
1 [ZE
Growth Plant Branch Number of 100-seed  Regional ~ Production  Protein :
Characteristic Fat content
period height number  pods per plant weight test yield  test yield content
AT .
Growth period
B .
0.429 "~ 1
Plant height
IR
0.123 -0.077 1
Branch number
FARRIERL ..
0.172 -0.093 0.439* " 1
Number of pods per plant
TR , .
0. 009 -0.033 -0.367*" -0.466"" 1
100-seed weight
P
-0.096 -0.321** -0.107 0.266" " 0.245" 1
Regional test yield
A .
-0.060 -0.190 -0.215" 0.249 " 0.298"* 0.658" " 1
Production test yield
HEEE
0. 038 -0.081 0. 047 -0.184 0.289** -0.197 -0.110 1
Protein content
Jig W , ‘s , .
-0. 149 0.240° -0.345"" -0.205" 0. 080 0.023 0. 085 -0.499 " 1

Fat content

FHET T SRR VER B AR 3 (P <0. 05 ) A3 (P <0. 01) A5G,

s

and ** indicate significant( P <0.05) and extremely significant ( P <0.01) relationship between characters.

2.4 FAEFERAKXELHMHERER PIHE R 2R 3T AR F Y 96 A KT b B i 1k
RE MR B E M EA AR EHE, O 1538 17 D= A, 79 A — i A 17 387 dh

TET TR R B AR AR B, ABFTE LG Aep 2000s 75 080 1 5 AN hh A, o5 BG™ il Bl UE BORY

Rl g AN IR Y >2 700 kghm Py 29.419% ,2010s T 12 A, o5 AR 5 AR AL
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70.59% o HF T AL, AR AR A2 A i
B2 861.79 kg - hm ™7, 5P ¥y XK 56 7R O
2 817.28 kg-hm ™ Az =g = i o F X RS0
e T 4 A 7R B 7 2 432,49 kg ehm Y,
PR 42 565. 40 kg - hm ™, A 7 g
AR T DR ™ 5 AR ot b ) 2 DX
A R A gl T — fdh B 251,88 Al
429.29 kg-hm ™ F W gl B A 7 g Th A
GrB i R B AR PO 2 R R A
M 0. 67% , 5 i & A — MEhh Ay 0. 51% , 22 5+

R REEAEHHAR

PIAR 2  Fa = i R R R R R T 1
1.59 g, 2250 W35, IRl FAG™ i Bl kL E A 5 28 B/
T B Bl 22 A AR — RE YU LN R R A R T AR
77 R AR R B R P 2 1. 88 em,
(EURAR)™ i B bk i 48 5 R BOR 17, 03, KT — i i
Pl 14. 37, R BIRG ™ i R 7e ke MR B e — B
MRS A2 o ARU™ b of R P32 A 7 3 B — e b
0.53 d, 70K L — e ah Bl b 0. 15 A, BLbRSE8CF- 3
F— £ 0.27 4, 2R IR E .

ERYUKXERMEMKIEE

Table 7 Comparison of characters between soybean varieties with different yields released in Anhui

GRIN vl ¥iE brifi2: A R JE ¥ 2%
Chamcteristic Yield Mean Standard Coefficient of Range Mean
grouping deviation variation// % difference
HEH M Far= 102. 65 2.42 2.36 97. 00 ~107. 00 -0.53
Growth period/d — i 103.18 2.96 2.87 96. 00 ~112. 00
] e 69. 51 11.84 17.03 51.30 ~91.00 -1.88
Plant height/cm — i 71.38 10. 26 14. 37 48.50 ~110. 00
AR faj- 1.85 0.58 31.35 1.00 ~3.00 -0.15
Branch number — i 2.00 0. 67 33.50 0.70 ~4. 50
PARRIERL Fap= 36. 62 5.40 14.75 31.00 ~49. 30 0.27
Pods per plant — B 36. 35 6.73 18.51 23.00 ~55. 60
HRLE e 20. 84 2.85 13. 68 15.40 ~25.20 1.59*
100-seed weight/g — i 19.25 2.68 13.92 14.20 ~28. 50
EESR Faps 42.18 2.54 6. 02 34.43 ~46.20 -0.67
Protein content/ % — 42.85 2.17 5.06 38.04 ~47.00
S A s 20.70 1.01 4.88 19.26 ~23.35 0.51
Fat content/% — i 20. 19 1.30 6. 44 17.36 ~23. 59
X IR fay- 2817.28 107. 24 3.81 2704. 95 ~3044. 10 251.88 " *
Regional test yield/ (kg-hm~2) — 2565. 40 261.28 10. 18 1849. 50 ~3037. 20
Azt s 2861.79 119.31 4.17 2704. 80 ~3133. 95 429.29 "~
Production test yield/ (kg+hm ~2) — 2432. 49 279.27 11.48 1474. 50 ~2943. 00
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