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Effects of Flooding on Growth and Yield of Soybean
HAN Liang-liang,ZHOU Qin, CHEN Wei-ping, TIAN Yi-dan, XING Xing-hua,XING Han, JIANG Hai-dong
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Improvement , Nanjing 210095 , Jiangsu , China)

Abstract ; Effects of flooding stress on growth and yield of soybean( Glycine max var. Nannong99-6 ) was studied by pot experi-
ment. The results showed that flooding stress( water level up to cotyledon node of soybean ) inhibited the growth of soybean. The
main roots and lateral roots of soybean gradually decayed with prolonging of flooding time. Adventitious roots produced from the
flooded part of stem,which helped soybean to adapt to flooding environmental conditions. Biomass , leaf area, photosynthetic rate
(Pn) ,and other photosynthetic parameters increased within 10 days after treatment,but decreased with the lasting of flooding
stress time. Chlorophyll content decreased to the end of the experiment. While malonyldialdehyde (MDA ) and hydrogen perox-
ide(H,0, ) contents increased with prolonging of flooding time,and were significantly higher than those of control. As a result,
pod number per plant and yield decreased. In sum, photosynthetic parameters, MDA and H, O, contents, etc. ,had no significant

differences as compared with control within 10 days after treatment. It could be concluded that 10 d might be the critical time

of flooding for this soybean cultivar.

Key words: Soybean;Flooding stress ; Growth ; Yield

UEAFR, T A Bk AR S IR AL, B R
20 B 3 B K A AN, 5 BT AR AR K
FARE I B U AR PR 4, S BUR R
X 7K 43 FFE 53 (9 W B ) R MK, B2 AR R R
PSRRI R AR RS FYR T B
PEARIOIE R TR, WK B K CO, e B
w7 R Bk R R RAR R P
JEU L BE T AE R, MDA 55 RS AR
FRB AR T AR R A W BT RS, I A
F7E DA R T B R EUE YRR

Wi A HA:2011-05-12

FORRAR 2 o BTN 4 00 5 0 2 ] Py e 490 S 1
GBS I B Ok R R R A IR
VEY) AT 25 M A R, r T R R
WAL T2 MM F1T, B 5 E 2 KN E . UF
Tt B BORE ™ BRI o A R IG5 ™ EE R R
SLI™ R Ik 90% LA b REN 7K 53 09 52 L e A B
R WA R AR ARG B R P B4 5 e B D
PARB LR EO AR, N TR 7K 38 3155, B
FE T AR KIS TRD 0 R R S ™ i R 52
ERESPNITR/IRE 3= 3 E i VS Lol /IS

EEWA " +— 10" ERRH T A YT B 5 H (2009BADA8B02) .
E—EFB w5 (1985-) L TR L, P07 16 )0 5 2L B . E-mail :2008101058@ njau. edu. cn,
BIEE TR (1968-) , ), Rl , EEMFAEY A B SH5E . E-mail : hdjiang@ njau. edu. en,



590 K & B 2 4 1

T WEH AR 3 k. AR
Y COPNISEAL: - PiiR pativi GOSN TR DN A B o]
P 5 LATE A8 B AR K LR R A D o I, 1 Ak B
3ESE ., 0 TALER 0.5,10,20,30,40,60,
80 dffy LA R I E 45 4R A , B UCIBORE 20 A 52
FRTRIIE, B 3 Z45 1k WE K A B, 1E 8 B AR AR,
FHTF IR S0 o 3 39T T 0 S ) e s e AP 4

1 #MREFE

1.1 R5&i&it

G T 2010 4F 6 H 78 R Al KA kil 56
s HEAT AR 2 SR R R 4R 99-6 ( Glycine max var.
Nannong99-6 ) , F Fg 5% £l R 2% [l 58 K el R oty

fefl, SR AW Ik R R G R T T N AR
25 em, 25 15 em (YRR AT, AT 6 . R+ B s (B B AR 380 5 I e H 0 0 A e L e IR R

HEN P K AR 452 0.05.0.25.0.15 ¢ - kg ™', JBE, PIAR A TH G H I S4B ) .

i ¥ Maximum temperature ssemse: FAGHRE Minimum temperature

40

35F
30
2517

20

Wi Temperature/C

15

10 1 L 1 L 1 L L . L 1 L 1 L 1 1 1 . 1
7/11 7/16 7/21 7/26 7/31 8/5 8/10 8/15 8/20 8/25 8/30 9/4 9/9 9/14 9/19 9/24 9/29 10/4 10/9
H Date

1 REHENESERENRKBE

Fig. 1

1.2 MEmMBESAE

A=Wy RN SE < AEAE BRIEIR 3 RO/ N—ERYAE IR,
HMR 25 M B, BREE BT R 105°C A% 7T 30 min,
BOCHtTZEAEH S AR W it =S - 43 4b B
TEH3 BRA/N—E AR IR , Ui A RO E K
M A B B AR T AR sE - ] LI-3100 ( Li-Cor
Inc, 3E ) M AHEA TN E -

EETRONESHEESA " WITE e S
HOR M Li-6400 (Li-Cor Inc, E[E) f# 2L 5 11 H
e RGN E o B4 I Kb A I TR A 1 5 —
Frog & TP A AR (Pr) AL (Gs) |
JIE] CO, ML ( Ci) FZE IR (Tr)

PR B SR PR A A ket Oy vk 5
S AL S B I R R & (R st A )

Maximum and minimum temperature of experimental duration

Jike
PR I 2R < A R I R b S B S
1.3 HESHH

K] Excel 2003 # 4k BIK 50 £ , % DPS
BAFR LSD ik xR g Kt A7 25 57 B o Hr o

2 HRESH

2.1 BAMKXEEMEMESIERAISM

211 RABE AEMKEIET , RE R AR
AR I T 7K o ) SEE 4 28 7 8 422, T A 25 7K 3 4 8 ¥
PR EMR . WKL PR S KINZEHEK AR
BALIE R (AL) | ZERRACHL REOITR(A2), ZJRNE

7

A B.C.D 4l /K5 5.10.30 .40 d,
A,B,C,D represent 5,10,30 and 40 days after flooding, respectively.
B2 &K AERBZI

Fig. 2 Effects of flooding on adventitious root



41

oSSR A KON R B KA i (5

591

K R ALAE TF I AN e A B B W 7K I ] 1 22
KONER B WK A, B B i 2, X R ER
Bk b, AR R A RKREEESR, hKREE
Jof s K AR PR 2R A

2.1.2 AHF WE 3 TLAEE, SRR 25
At S A A T R R T o AR R 2R AR A
5 60 d ik FH KAE, BG4, KA H Y
FRFNOF EAE AL BRATHI (0 ~ 10 d) 3387 [T, Hont
RTEAE S 10 d B4 0 4 BB in T 43. 04% |
5.1% AEF s 7K B[R] 2B 4, AR AN+ E 2 T B R, I

Y A T B 78 80 d A Xof IR Ab BE A AR | - F 43
TR KACFEAG 11,19 551 6.38 f5, S5 7281k
FRALANTR] , i v 7K B (i) SE 4 25 FE 75 AN T 84 n , L
FEFRS 60 d A FFUE %, TEARIEHETI (0 ~30 d)
¥ 7K M P 25 F R B A PR T, AL BE 40 d ip
AR ZESR

X HEAh B S A W it B () 52 T A K
FEAR ALY a AT A LT 7EALBE 5 10 d B4 )
EOWRRRE AN T 24.21% (2. 44% , It )5 3G K L5
Ty, XTI 22 R T R

12 ¢

—&6— (K =—B—Flooding
_ 10
=
e
>
Sw 6
HE 4
Mo
[}
& 2
0 1 1 1 1 1 1 1 J
0 5 10 20 30 40 60 80
AL TR H
Days after treatment
40
~ 35 F —&— (K —fF—Flooding
E 30}
a
i 25 |
Y 2}
¥E
% 15
e 10|
~
a 5 |
0 1 1 1 1 1 1 1 J
0 b 10 20 30 40 60 80
AR PR

Days after treatment

B3 EANKEEMENZNT

Fig. 3 Effects of flooding on biomass of soybean
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