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Evolution of Soybean Major Agronomy Characters in Huang-Huai-Hai Region
CHENG Xue-feng
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Abstract ; In this study,212 soybean varieties were used to analyze the evolution of soybean yield, quality, agronomy characters
and plant type in Huang-Huai-Hai region. The results showed that the number of branches and pods per plant in the varieties
bred after 2000 decreased by 26.04% and 1.66% ,respectively ; while 100-seed weight and fat content increased by 23.17%
and 7.32% ,respectively ,compared with that bred in 1960s. Plant height, the lowest pod height and growth period were the
smallest in the varieties of 2000s. Nodes number of main stem in the varieties bred in 1970s were the smallest and decreased
by 18.37% compared to that in the varieties bred in 1960s which had the most nodes number of main stem. Protein content
was the highest in the varieties of 2000s. The ratio of the varieties with semi-determinate habit to all the varieties was increased
steadily and that with indeterminate habit was kept shrinking , however the varieties with dererminate habit are still dominant in
Huang-Huai-Hai region. The varieties with round leaf were increased steadily while the varieties with lance shaped and ellipti-
cal leaf was reduced. Due to the increase of 100-seed weight, yield per unit area increased although the number of branches and
pods per plant decreased with the time.
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Fig.1 Changes of soybean agronomy characteristics in Huang — Huai — Hai region
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Fig.3 Pod bearing habit and leaf shape changes of related cultivars

2.6 AEAERERRWAEMBAMEL
BT AR IR Y M SR 4, RO B A & &
—Hm THOREMAIRE R T iR KD
FEAA T 5 4 1, 0 TR R 4 i s 25 T A0
XA e MR RARAR T K o2 i 2 1 o 3 AR
HECER (K 4) BB Rt seyshn, J5 TR, 2000
SELVEE A E S E A S & 42.43% , LE 70
AERCE BRI N 0. 13% (L L6 7 B b b 2 1 5 7%
RS 90 AR R 1.46% , TN & i Efa

A, 80 4EAT,90 AEAR AN 2000 4F LU 43 ) b 70
AEACE BRI 2.79% 3. 11% f17.32% . 21
ORI b DX R K G A AR S RIS
B (B4R AR LA [R], 2R 5 o & 53 m, SR e A
FIT R, 90 ARARE LA A3 & i i . IR
AN,

K
B M X K ARG B i BN A [



588 K & B 2 4 1

8r s--oo - EBHFTER Protein content 122
47 —— fff& B Fat content

5431

-~
1)

H
=)
JEi&EFat content%

FFFTAR Protein c
PN
s &

w
°

w
&

P TS S S S S SIS R M BT
1974 1984 1989 1994 1999 2004
Year

B4 HfEBAXERMEARMERIEETN
Fig. 4 Changes of protein and fat

content of Huanghuaihai seybeen related cultivars
HAYERFTE T 500 5 v 5 A, eIy B R T
B RY PR . DFFTE R R W] 80 AFE AR, 90 AR AUAN
2000 4F LUS 7 Lt AR50 LE 70 ARAUHE R Al
BN 1.42% 9. 04% F123.17% , & W] B M IX K
R R ORI N A 45 R, X T AR
55 v TR R R AR 8 R 0 R RO PR S R
REA ¢, e R A M T Bl A S &R, fe itk
REMEERER, AMTREMOLE W&
JEANAR B4, [R] B 23 g B50OR PR S8 40000 R B B AR T
CPETRSCPRT I E MR A, AR T ORI E A3
e SREMTE T A 2 DX, T 2 AR S S o e A
JEE P E AR BRSOl B AP ERIEE R
KRS, 38 5 1o B A A 55 E A 2 8] B8 O &%, 1 7R
FEREAE IR T8 JEE 0 B BOR B SRR Bk Y 52
M) , P T R DR T ™ B R 2% X R L 7 ) 2 T
Ao X HRAE RS RARR, 540050 18
STV AL EWFFE I 7™ 1 D DR 2 Bk S 8 R K Y
FEN, TS EORLE G RN KIS AN TE, X AT fE S
WFFE IR L & ARSI A R K

BYETRE 3 DX R R OR S i PR R A AR H R
PR AT FEAR S (RS (B0 R AR HH BAE 90 4F:
A, UG S BT 1R, 3 A0 DATE A A R A, 2E
B HEGE, P TRENS A ZER S By
TR HAE Y BT R A5 R . T LR 70 AE AR A
80 AFEAX B R — SR S Bl b v s T 21 AR BE
J12%  BEARRR e A ) T RO EMRBE Ty, (H R SRR
e AR IEAR G, Bl 90 ARAUARR LA EIIRAE 1 /Y
S5 T YR A A T A B R, TR 2000
AF IS PR R ST 20 A I 2 [
MR IX A/ N - R G—AF MR, R REAEF H
BOANRERI N ZEVE Y fl M R w4, DA e I i e AR
T HEA 85 2 110 d 3, 1y 5K 7 5 Fil i o e
SAEE HEOEASC, 7R85 B BN I KA F H A
HTF =i M B B sy, AR AR ORI N, N

PECA K SR N A2 75 H R e i A 1, 3 R
REAHE HECA R TR A B R

FETTHCE U TR 90 AR AUA BT AR
It TRE , MR 3 w78 90 AR AUA 2 T fe R fE,
2000 AFELAJE A BT 1 JF . 3 AT RE AR s 122 A AT
K, MR (e 80 ARAUTH Ah PP M A A, F2 251 %
LB A 5 A I T A AR, MG B A v 3
EEEBOCAH P, 2 T 90 ARUE M AR E
Bk 16 WA Hfa TR . RIEm A A
TROIARRR 89 326 AR, BEAR 25 2% B, A M T
BIYIR G ORI . P 70 AEACE] 90 AEAUIE 2
g Pt e ) AR AR T e, {EL 2000 4F LAIS SCREE Bk e
ARt Ay BT

S 3k

(1] kAL, TR, R0 Ll 2R ORI it il 3 o 20 IR 0 3
[J]. K& R#,2005,24 (3) :195-198. (Zhan L F,Xu R, Wang
C J. Development of main agronomic character of soybean varieties
in Shandong province [ J ]. Soybean Science, 2005, 24 (3):
195-198. )

(2] SRALRGZEA, 8 A TR 0 3t DX K 0t o I I TR 26 A 53
e AR A T]. KRS REF,2008,27 (5) :756-759. ( Zhang L
F,Li W, Wang J C. Fat content and composition of fatty acid of
soybean cultivars in Huang-huai-hai region of China[ J]. Soybean
Science,2008 ,27(5) :756-759. )

[3]  ESOR,FhSTE, XUBEEN. 10T 4 K EH 8 b Fh E 2 A 2R
BT (V] 1L T Al B 4#,2001 (1) : 11-15. (Wang W B,
Sun G H,Liu X L. Comparative studies of main agricultural traits
of new and old soybean varieties in Liaoning province[ J]. Liaoning
Agricultural Sciences,2001(1) :11-15)

[4] FRUEEC fRm B, BOULRE. 35 K A i e R i Bt b 32
BARZMR B[] Y 24, 2008, 34 (6) : 1042-1050.
(Zheng H B,Xu K Z,Zhao H X. Changes of main agronomic traits
with genetic improvement of soybean [ Glycine max ( L. ) merr. ]
cultivars in Jilin province, China[ J]. Acta Agronomica Sinica,
2008 ,34(6) :1042-1050. )

[S] &80, Tt XIHErK. 1950-2006 4F 0] B g V148 K hnfhk 2
PR 38 . WU R 4 27 4z, 2008, 34 (3) : 296-302. (Jin J,
Wang G H, Liu X B. Agronomic changes of soybean cultivars re-
leased during 1950 to 2006 in Heilongjiang province[ J . Journal of
Zhejiang University 2008 ,34(3) :296-302. )

(6] ZETR,BED,fSONE, S WA E KT FER MR
BFEIHLI]. T EREE Y 224, 1999,21(2) :17-20. (Li W
D, Liang HZ,Lu W G, et al. Studies on developing tendency of the
major agronomic characters of summer soybean in Henan province
[J]. Chinese Journal of Oil Crop Scieves,1999,21(2) :17-20. )

[7] Cober E R, Voldeng H D. Developing high-protein yield soybean
populations and lines[ J]. Crop Science,2000,40:3942.

[8] Karmaker P G,Bhatnagar P S. Genetic improvement of soybean va-
rieties released in India from 1969 to 1993 [ J]. Euphytica, 1996 ,
900:95-103.

(T#% 595 ®)



4 3] T A S5 < WEZKORT R A A AR 5 14 5 ) 595
(5) :409429. S F. Aerenchyma formation in plant and its physiological and eco-
[19] Smith M, Moss J S. An experimental investigation, using stomatal logical significance [ J]. Plant Physiology Communications, 2002,

[20]

[21]

[22] 2

[23] #&

[24]

conductance and florescence, of the flood sensitivity of Boltonia de-
currens and its competitors[ J]. Journal of Applied Ecology,1998,
35(4) :553-561.

RS, A A, A K IRL XS A K 5
LT ]. YEY2# 4 ,2010,36 (1) :170-176. (Song F P,Hu L Y,
Zhou G S et al. Effects of waterlogging time on rapeseed ( Brassica
napus L. ) growth and yield[ J]. Acta Agronomica Sinica,2010,36
(1):170-176.)

5, 2RI WA R G AR K s [ )], R AR, 2000,
19(1) :4248. (Ni J D,Li Z G. Effect of flooding on growth of soy-
bean seedlings[ J]. Soybean Science,2000,19(1) :42-48. )

G AL SR IR AR [ M]. db s S TH
H AL, 2000 134-137. (Li H S. Principles and techniques of
plant physiological biochemical experiment [ M ]. Beijing: Higher
Education Press,2000:134-137. )

ANV AR5, 25 R 2Urb N DN SE Oy 1k Ay el gk
[J] HEW A B245E T, 1994 ,30(3) :207-210. (Zhao S J, Xu C
C,Zou Q,et al. Improvements of method for measurement of malo-
nyldialdehyde in plant tissues [ J]. Plant Physiology Communica-
tions, 1994 ,30(3) :207-210. )

BTG, sk Bl . AR U IR i R AR B AR 250
[J]. M A P43 R, 2002 ,38 (6) :615-618. (Fan M S, Zhang

[25]

[26]

[27] &

[28]

38(6):615-618.)

SRV, AR ST VR DOR. AR WA X B 2l i LDH KO 4 g
FSEM [T ]. AR bk 2 BE 2 41, 2008 ,28 (1) : 65-68. (Cai J F,
Cao F L, Wang G B. Effects of waterlogging on LDH and protective
enzyme in Camptotheca acuminate seedling[ J]. Journal of Fujian

College of Forestry,2008,28(1) :65-68. )
XEAL, FEICE , B AR, S KRR I A T RS SR
e MERRTOC AR A E I [ 1], 4 35524),2010,30(19)
5113-5120. (Liu R X,Jing Y X, Xiao L, et al. Effects of flooding
depth on gas exchange, chlorophyll fluorescence and growth of
Melaleuca alternifolia seedlings[ J]. Acta Ecologica Sinica, 2010,
30(19) :5113-5120. )
e, HE A T SO, S5 WK A X S R AR K RO A R
msem[J]. Mol Blk2#,2010,46(10) :57-61. (Cao F L,Cai J F,
Wang G B, et al. Effects of waterlogging stress on the growth and
photosynthesis of Sapium sebiferum [ J]. Scientia Silvae Sinicae,
2010,46(10) :57-61. )
A, 2 IR HATRY AR KT R M X A DG
G52 [ T]. B 20244, 2007 ,43 (1) :163-172. ( Cao ], Jiang
w B,Weng M L, et al. Effects of drought and flooding stress on
photosynthetic characteristics of Photinia frasery in summer and au-

tumn[ J]. Acta Horticulturae Sinica,2007 ,43(1) :163-172.)

(L35 588 1)
[9] Cui Z L, Thomas E, Carter J, Burton J W. Genetic base of

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

651Chinese soybean cultivars released during 1923 to 1995[J].
Crop Science,2000,40:1470-1480.

AP, , S5, 2RI AE. B 7 R B R A E R AR 5 e
L] EAL B4 ,2006,39(1) :29-37. (Zhao T J,Gai J Y, Li
H W. Advances in breeding for super high-yielding soybean culti-
vars[ J]. Scientia Agricultura Sinica,2006,39(1) ;:29-37.)

Frederick J R,Woolley J T,Hesketh J D,Peters D B. Seed yield and
agronomic traits of old and modern soybean cultivars under irrigation
and soil water-deficit[ J]. Field Crops Research,1991,27.71-82.

Luedders V D. Genetic improvement in yield of soybeans[ J]. Crop
Science,1977,17:971-972.

Morrison M J, Voldeng H D, Cober E R. Physiological changes from
58 years of genetic improvement of short season soybean cultivars
in Canada[ J]. Agronomy Journal 1999 ,91 :685-689.

Jones B P, Holshouser D L, Marcus M A, et al. Double-crop soy-
bean leaf area and yield responses to mid-Atlantic soil and crop-
ping systems|[ J]. Agronomy Journal ,2003,95 :436-445.

WAL, RO BE, ok . A A 4R AR O i PR R PR A
BFFE[ 7. E A Bl ,2001,34 (3) :292-295. (Yang X H,
Wu Z P,Zhang G D. Evolution of root characters of soybean varie-
ties of different ages [ J]. Scientia Agricultura Sinica, 2001, 34
(3):292-295)

Specht J E, Hume D J, Kumudini S V. Soybean yield potential ; A
genetic and physiological perspective [ J ]. Crop Science, 1999,
39:1560-1570.

Buttery B R. Some differences between soybean cultivars observed

[18]

[19]

[20]

[21]

[22]

[23]

[24]

by growth analysis[ J ]. Canadian Journal Plant Science,1972,52;

13-20.
Wilcox J R, S

soybeans in the Midwest[ J]. Crop Science,1979,19 .:803-805.

chapaugh W T ,Bernard R L. Genetic improvement of

Ustun A, Allen F L, English B C. Genetic progress in soybean of
the U. S. Midsouth[ J]. Crop Science,2001,41:993-998.

GRWA A, B . o O A R (1993-2004) [ M. Jbst: o
[ el AL ,2007. (Qiu L J, Wang S M. Soybean flora in Chi-
na(1993-2004) [ M].
2007)

kT AP R AR AR [ M. JE AT ARl AR A, 1985,
(Zhang Z J. Soybean flora in China[ M ]. Beijing: Agricultural
Publishing House ,1985)

BAMIRE , B . R ] DR A S (1978-1992) [ M. bt &
b H R, 1995, (Hu M X, Tian P Z. Soybean flora in China
(1978-1992) [ M]. Beijing: Agricultural Publishing House ,1995. )

ZIR, kb B ERE LA S M. et b E R
AP RMSE ARt iR A, 20063241, ( Li W D, Zhang M C. The
summer soybean and variety parameter[ M ]. Beijing: Agricultural
Science and Technology Press,2006:32- 41)

TR, SRALRG, TR (AR A RE DR O i o )™ L b O B bk
RUEAR[T ] v bR 2 iz, 2007,29 (3) 1242247 (Xu
R,Zhang L F,Wang C J. Development of yield, quality and plant

Beijing: Agricultural Publishing House,

type of released and registered summer-sowing soybean varieties in
Shandong province [ J ]. Chinese Journal of Oil Crop Sciences,
2007,29(3) :242-247. )



