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High Yield Characteristics of Summer Sowing Soybean Varieties
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Abstract: To discuss on the characteristics of high yield varieties, and provide theoretical basis for high yield breeding of

summer soybean, the growth and development characteristics of six high yield potential and other fifty-seven summer sowing

soybean varieties were investigated from 2007 to 2010. As a result, it found that the summer soybean varieties with higher yield
should have the following characteristics; ( i )higher plants(R =0.551 6" ), more effective pods(R =0.739 7" ) and more
seeds per pod(R =0.318 9) ; ( ii ) more flowers per plant( >130) ,higher pod setting rate( >52% ) and lower pod-dropping

rate( <40% ) ; (iii ) longer main roots length and lateral roots length ( more than 20 cm and 15 em,respectively) ,shorter basal

internode ( the length of six basal internodes was less than 25 ¢m) ,lower plant gravity( <40 cm) ; ( iy ) higher stem dry weight

and higher dry matter translocation rate ( average 4.29 g); ( vV ) gained weight continuously in late seed filling stage. It also

proposed the ideal growth stage model for summer planting soybean, with the duration between adjacent stage of sowing,emer-

gence, flowering, beginning seed and mature were 5,29-33,29-33 /32-36 days, respectively. This pattern could not only satisfy

the ecological condition of double cropping system, but also balance the full development of vegetative and reproductive growth,

hence , promote the yield formation of summer planting soybean.
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Table 1 The qualitative characters and annual yields of high yield soybean

74 Yield/kg-hm =2

Al e el HEA e i g e
Variety Growth habit Pubescence color Pod color  Grain shape Seed coat color ~ Hilum color 2007 2008 2000 -4 Mean

35 17 Jidou 17 S ## Brown ## Brown  [& Round # Yellow M Black  3739.5 2938.7 3179.4 3286.5
17 16 Jidou 16 S JK Gray JK Gray [ Round # Yellow # Yellow 3417.0 2679.8 2545.2  2880.0
FA 15 Wuxing 1 S ## Brown 7 Brown i[5 Oval 75 Yellow # Brown  3141.0 3057.0 2756.0 2985.0
#5712 Jidou 12 D JK Gray JK Gray R Oval # Yellow # Yellow  3172.5 3210.6 2200.8 2862.0
5.1 5 Shidou 1 S 2 Brown ## Brown Round W Yellow # Brown  3531.0 2758.8 2239.2 2842.5
P 13 Zhonghuang 13 D JK Gray JK Gray il Oval # Yellow 8 Brown - 24825 1996.5 2239.5

S: AT FR ;1. JEFR D AR TRl

S:Semi-determinate ;I ; Indeterminate ; D ; Determinate ; The same below.
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Table 2 Correlation between quantitative characters and yield of soybean

PN o F‘i )H%TE?. !FQ%T%‘ . - iéﬁﬁ ﬁﬁ?ﬁl% jﬁﬁﬁl% FRE ISR
Yield  Plant height Height of Nodes of  Effective  Ineffective  100-seed Seeds
Year Variety Branches
/kg+hm 2 /em bottom pod/cm main stem pods pods weight/g per pod
2007 35 17 Jidou 17 3739.5 111.2 18.0 2.1 17.8 47.5 0 18.8 2.45
FL 16 Jidou 16 3417.0 110.0 21.3 1.4 18.5 37.7 0.6 24.4 2.25
HAE 15 Wuxing 1 3141.0 104.6 18.0 0.4 19.3 41.1 0.7 23.1 2.05
FL 5 12 Jidou 12 3172.5 63.4 20.2 1.8 14.1 43.2 3.1 23.5 2.09
35 7 Jidou 7 2460.0 89.3 16.4 0.3 14.9 24.2 0 19.9 2.29
L% 13 Jihuang 13 2832.0 110.6 27.0 0.6 18.8 36.8 0.9 16.6 2.72
1£i% 5 Huayou 5 3246.0 111.9 19.8 0 20.4 34.2 0 26.8 2.15
£1 5.1 %5 Shidou 1 3531.0 102.0 19.7 1.8 17.2 33.6 0.2 22.8 2.45
2008 37 17 Jidou 17 3179.4 88.4 19.9 1.8 22.0 43.9 1.3 18.5 2.27
3 16 Jidou 16 2545.2 89.3 16.7 1.9 21.0 31.1 1.6 23.2 2.01
T 12 Jidou 12 2201.0 63.8 19.8 0.8 18.0 31.4 1.1 22.6 1.94
T 13 Zhonghuang 13 1996.5 54.7 17.3 1.4 19.3 27.3 1.6 22.4 2.09
£1 5.1 5 Shidou 1 2239.1 83.5 18.9 1.9 19.9 28.5 1.7 21.6 2.21
HAE 15 Wuxing 1 2756.0 91.1 12.8 0.2 20.2 29.7 0.9 23.4 2.31
2009 3T 17 Jidou 17 2938.7 115.5 27.6 1.8 20.0 43.7 1.0 16.2 2.37
FL 5 16 Jidou 16 2679.8 112.6 21.4 0.6 21.9 32.3 0.7 21.6 2.15
25 12 Jidou 12 3210.6 69.5 20.0 1.7 17.2 41.3 0.7 23.6 1.94
HEE 13 Zhonghuang 13 2482.5 70.3 19.9 0.3 17.5 28.4 1.0 20.7 2.23
£1 5.1 5 Shidou 1 2758.8 91.7 17.5 1.3 17.5 32.8 0.3 19.2 2.19
TR 15 Wuxing 1 3057.0 104.4 17.2 0.8 20.9 31.5 0.9 22.4 2.31
R 0.5516 " 0.1562 0.2377 -0.0872 0.7397** -0.3253  0.0736 0.3189
R? 0.3043 0.0244 0.0565 -0.0076  0.5472 -0.1058  0.0054 0.1017

FREEANOG T A OG R

* :Significant correlation; * * ; Extremely significant correlation; The same below.
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Table 3 The characters of flowering and pod setting of different varieties

AT H W12 W 16 w17 20 TE45 Hh 39
Investigation item Jidou 12 Jidou 16 Jidou 17 Jidou 20 Wuxing 4 Zhonghuang 39
232 5] P Growth habit D S S D D D
I ARAEIER A5 i LNFP 4 6 6 6 4 3
IR AEIEE A 7 HNFP 18 28 25 20 19 20
FALH 250 NMF 10,11 9.10 9.10 1011 8.9 7.8
bk SIS CFP 132.83 171.17 140. 00 112.92 124.50 150.25
BARRRIHE LS CAFP 65.25 66.42 66.75 41.58 62.75 55.75
Wbk ZIVEER RCAFP/ % 49.12 38.80 47.68 36.83 50.40 37.10
bk BN IERL CSPP 67.83 104.75 73.25 71.34 61.75 94.50
BARR BRI AL CAPP 39.58 73.58 35.48 36.67 32.00 60.58
YRR R IFIERL FRPP 28.25 31.17 38.67 34.67 29.75 33.92
Mk Bi1Y5 6% RCAPP/ % 58.35 70.25 48.43 51.40 51.82 64.11

LNFP = Lowest node with flowers and pods ; HNFP = Highest node with flowers and pods; NMF = Node with most flowers; CFP = Cumulative flowers

per plant; CAFP = Cumulative abortioned flowers per plant; RCAFP = Ratio of cumulative abortioned flowers per plant; CSPP = Cumulative setting pods per

plant; CAPP = Cumulative abortioned pods per plant; FRPP = Final remained pods per plant; RCAPP = Ratio of cumulative abortioned pods per plant.
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Table 4 The development of root characteristics of different varieties

A FHK MR MR % E~El

Variety Main root length/cm Lateral root length/cm Lateral root number Lodging level
#5717 Jidou 17 19.9 19.2 9.80 2
L1716 Jidou 16 21.1 22.7 10. 00 2
HT 12 Jidou 12 17.4 19.3 11.20 2
#1# 13 Zhonghuang 13 21.7 24.8 19. 80 1
i 1 % Shidou 1 20. 1 21.3 15.00 1
TR 15 Wuxing 1 20.3 20.2 20.00 3
%75 Lyu 75 14.9 15.2 9.00 4
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Table 5 The development of stem characteristics of different varieties

HI6 WEFEE  EHLRE

el AT AR ER T LA

e 2uBE | AR 25 5

S HE[_], Height of six Center of Stem i R} The ratio of “ERL 11”j(ﬂ&jjj

X Plant height . . . . . . . . The stem-  Lodging

Variety internodes of gravity height ~diameter The ratio The ratio  pith cavity . .
/cm . pith ratio level
the basic/cm /cm /mm  of phloem/% of xylem/% /%

L5 17 Jidou 17 86.88 19.73 38.40 7.96 10.5 57.1 32.4 3.12 2
L1516 Jidou 16 94.48 15.29 43.86 8.89 11.0 56.7 32.3 3.12 2
L7 12 Jidou 12 64.34 18.39 34.44 8.66 10.2 60.5 29.2 3.46 2
1 13 Zhonghuang 13 60. 46 16.25 34.10 8.59 13.1 52.1 34.8 2.90 1
f15 15 Shidou 1 65.22 16.95 31.22 7.71 11.0 53.0 36.0 2.79 1
HAE 15 Wuxing 1 101.56 26.00 50.40 7.85 12.4 50.5 37.1 2.73 3
2§75 Lyu 75 82.16 31.60 37.20 7.82 11.6 57.4 31.0 3.27 4
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Table 6 The changes of different organs of different varieties( g)
Hb_I%B Above-ground
f A 1] GiES ME
Variety Stage Root ES Ly A E34 FPRL B Total
Stem Leaf Petiole  Pod shell Seed Pod

W 17 /3% Branching 0.78 1.24 2.94 0.77 - - - 5.73
Jidou 17 JF-4E Blooming 2.14 4.84 7.48 2.72 - - - 17.18
4534 Pod bearing 2.77 6.68 8.52 3.14 - - 0.74 21.85

IfKE beginning seed 3.32 10. 60 10.82 4.84 4.46 3.48 7.94 45.46

KIS 10 d 10 days after beginning seed 4.18 12.12 12.10 5.42 6.30 5.36 11.66  57.14

UKL 20 d 20 days after beginning seed 4.03 11.75  13.38 4.68 6.90 7.95 18.56  67.25

UHKESE 30 d 30 days after beginning seed 3.64 9.94 9.60 4.38 7.30 15.18  22.48  72.52

B Mature 1.86 7.74 0.28 0.60 6.76 16.46  23.22  56.92

#T 16 /3% Branching 1.16 0.80 4.13 0.99 - - - 7.08
Jidou 16 FFFE Blooming 2.17 5.36 13.34 3.28 - - - 24.15
%532 Pod bearing 3.59 10.60  13.64 5.36 - - 0.38 33.57

&4, Beginning seed 4.57 15.92  10.58 7.66 5.98 2.98 8.96 56.65

UHKEJE 10 d 10 days after beginning seed 3.24 13.40  14.48 6.00 5.82 3.66 9.48 56.08

GRS 20 d 20 days after beginning seed 4.12 11.24  22.82 6.76 5.58 6.12 11.70  68.34

IERIE 30 d 30 days after beginning seed 4.74 15.20 17.06 6.72 11.46 17.76  29.22  72.94

3 Mature 3.94 13.00 2.00 1.48 7.42 16.08  23.50  67.42

W12 /3% Branching 0.97 1.16 3.18 0.84 - - - 6.15
Jidou 12 JF4E Blooming 2.34 6.44  16.24  3.70 - - - 28.72
453 Pod bearing 3.39 10.00  13.62 5.60 - - 0.64 33.25

Ik Beginning seed 3.95 14.24  17.26 7.64 8.42 4.62 13.04  69.17

U5 10 d 10 days after beginning seed 3. 84 12.32 15.50 7.00 8.52 6.04 14.56  67.78

& K1) 20 d 20 days after beginning seed 4. 50 10.90  12.06 4.72 8.14 13.42  21.56  75.30

TARLIT 30 d 30 days after beginning seed 3.34 8.68 4.58 2.62 6.42 11.97 18.39  56.00

B Mature 2.58 6.30 0 0 6.36 13.62  19.98  48.84

i 13 43 #% Branching 1.31 1.26 4.24 0.90 - - - 7.71
Zhonghuang 13 FF4E Blooming 2.48 516 23.32  4.20 - - - 35.16
%592 Pod bearing 2.87 7.92 10.70 3.82 - - 0.20 25.51

148 Beginning seed 5.17 11.00  13.92 5.78 4.94 2.84 7.78 51.43

UK 10 d 10 days after beginning seed 4.14 11.52 12.38 5.04 5.94 3.60 9.54 52.16

UHKESE 20 d 20 days after beginning seed 4.20 9.84 16.30 5.24 5.60 9.06 14.66  64.90

KIS 30 d 30 days after beginning seed 4.26 9.22 12.04 4.36 6.74 13.50  20.24  70.36

3 Mature 3.00 6.08 0.48 2.58 5.10 11.16  16.26  44.66

a5 /3% Branching 1.00 1.37 3.86 0.88 - - - 7.11
Shidou 1 FF4£ Blooming 2.06 492  10.82  2.54 - - - 20.34
453 Pod bearing 2.57 8.18 11.32 3.78 - - 1.74 27.59

148 Beginning seed 8.06 14.12  18.04 8.18 6.76 5.40 12.16  72.72

U&KESE 10 d 10 days after beginning seed 4.57 11.42  14.24 5.18 6.00 7.34 13.34  62.09

BEKIE 20 d 20 days after beginning seed 3.75 8.92 16.74 4.38 4.02 8.12 12.14  58.07

BEKIE 30 d 30 days after beginning seed 3.32 8.54 7.78 3.44 4.14 10.58  14.72  52.52

B Mature 4.00 11.36 1.62 0.92 8.94 19.55  28.49  74.88
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b 3B Above-ground
i e BE e uFm
Variety Stage Root = A A% R FPhL S Total
Stem Leaf Petiole  Pod shell Seed Pod
St 43A4% Branching 1.04 1.17 3.67 0.88 - - - 6.76
Average

verage JF-4E Blooming 2.24 5.34  14.24  3.29 - - - 25.11
2£3% Pod bearing 3.04 8.68 11.56 4.34 - - 0.74 28.35

Ifki Beginning seed 5.01 13.18 14.12 6.82 6.11 3.86 9.98 59.09

K75 10 d 10 days after beginning seed 3.99 12.16 13.74 5.73 6.52 5.20 11.72 59.05

UK 20 d 20 days after beginning seed 4.12 10.53 16.26 5.16 6.05 8.93 15.72 66.77

#k )5 30 d 30 days after beginning seed 3.86 10.32 10.21 4.30 7.21 13.80 21.01 70.71

S Mature 3.08 8.90 0.88 1.12 6.92 15.37 22.29 58.54

2.6 AERMEBTHEN

AR ~ A2y 25 ~ 28 d, F-3Y
26.5 d; /R ~ FFEIZ 1 ~12 d, B3 6.2 d,JF
T~ G501 6 ~15 d, -39 9.5 d, 4539 ~ Wk 4007
18 ~27 d, V34 22.7 d, fiki ~ &y 31 ~40 d,°F
#136.3 d(£7),

ANl FE SR AR B B (i ~ R R P&
Ji32.7 d, Horp p 13 FIFEE 16 BRR Bede s, 4351
37T 36 d, R 1 S5E (29 d) , HAth Rk 29 ~

33 do EIRERPBOR R E &R BB
0, BB B X A bR SR M R S B A
A RRE IR A G A B AR KA AF BT B (T AE ~
WKL) a2y 32.2 d, Howp, B 13 Bh B B i
(28 d) , A 1 S (38 d) o BLFrBOR T IL T
KIS, 8 IR A S AR R AR KO T SR, R
B RS IR A R PRI B al FH TRIARS P IR, SCEER 1k
BIRAN R  BAEE f H KB A RIE I AR

x7 FAEAMEEETMBERHE
Table 7 Growth stages of different soybean varieties(d)

B HHT ~ 0B A ~ AL TFIE ~ 8538 2536 ~Ikn IOkE ~ G i ~JTE JPIE ~I0kD JTHE ~ i AEFHEL
i E e~ Branching- Flowering-  Pod bearing- Beginnin, Emergence- Flowering- Flowering- Growth
Variety mergence- Branching g I3 ginning g o o

Branching ~ Flowering Pod bearing Beginning seed seed-Mature ~ Flowering  Beginning seed ~ Mature period
L5 17 Jidou 17 27 3 10 25 40 30 35 75 112
3716 Jidou 16 28 8 6 27 38 36 33 71 114
L5 12 Jidou 12 25 8 9 21 32 33 30 62 102
#1385 13 Zhonghuang 13 25 12 6 22 31 37 28 59 103
£15. 1 %5 Shidou 1 26 6 11 18 37 31 29 66 105
F2 15 Wuxing 1 28 1 15 23 40 29 38 78 114

S Average 26.5 6.2 9.5 22.7 36.3 32.7 32.2 68.5 108.3

AN Ta] i b A A K B B (IfoRE ~ ) SR 28
i36.3 d,Hp 35 17 LR 1 5K (40 d),
13 e (31 d) o AR S AR K B B I R B TR

FRSCHE 0T, BT B 2 T T o R v B
INERT A 252 B ] R R

3 @St
3.1 BrERMEEER

ARWETEIN A R 7 K L 2 0T A R
s (D) RERR R, Z2FF TR R 25 (2) mpi

AR, AR MARB (2351355 20 em (15 em DL 1),
FEEBATIANE (6 1725 em AR, MLWR E0 R E AR
(40 cm LIF) 5 (3) JFAER R (HpR 130 R PA L), i
R (52% VL L), e W e 0 (Y 3R 40% LU

) BRI Z AL Z S 2R AL s (4) SO 1Y)
(AFPRE 30 d DUR ) APk BB RRERs i, A RRAIR. W
R AR T A AR M T R RS
TS TR A i AR 28 9 A0 iy 2R 9 7 B 4 T E
g R P E EAE o ™ i MO AN — 28 X AR A
7 RO P R — A S 2k Rl A, W % E
R A B R R R R
o R A G 2 M A AR AR R R 2

T 0 95 0 1) 7 R A A (R AR Y | S AR Y L

FRR) T S AL R PR AR 13 R

FE A5 I - g JIE I Y A ik 7R A A P T i 3

T ARG A RSB A

3.2 BEXEmMAETHRE
ARWFTELRR W], B IR KRB Be (i ~ IT4E)

B i o — e SR 280, 5 it b LS 5 5 DR AE ~ R

He=k
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BB B, TP AE R, R L, X S35 4T BFgE
SERIAR 0 Wk ~ BB BEA R] 1, PR AL
1o s FFAE ~ BB B  Blobr R 8 7 i R Y
PP 3 A R AT M E AR pgE R —EL

W — AR PG R S X, R K R S AP A
FHIARE K, S rp At X GE BAE B ] 95 ~ 105 d.
DRI, & 22 1l g 28 o v 7 B K A 5 AR
P~ HH 5 d, T ~ JFAE29 ~33 d, JFAE ~ Gfki 29 ~
33 d, BBk ~ i3 32 ~36 d, 2R F 95 ~ 106 d, 3%
Tt P A B ARSI, R RBIH A2 24 1 T 2 R G AR S
ZetF RE i B TR A KA AR KT BE T &
B AR T ERE SR =R N
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