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Effects of Drought Stress on Water Consumption and Canopy Development in

Four Summer Soybean Genotypes
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chen
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Abstract : Effects of drought stress on water consumption and canopy development in four summer soybean genotypes of
Wuxing 3, Jidou 15, Jidou 16 and Jidou 17 were studied under rain shelter condition. The results showed daily water con-
sumption was lower within the 20 d after seedling, much higher daily water consumption was observed from early flowering to
early pod filling, with a peak around early flowering. The maximum of leaf area index (LAI) occurred at full flowering. Peri-
odical drought stress led to reduced LAI in most of the varieties. In terms of canopy development, Jidou 16 was more resist-
ant to drought at seedling, Wuxing 3 was more drought resistant at middle and late growth stages,and Jidou 15 at late growth
stage. The varieties of Wuxing 3, Jidou 15, Jidou 16 had similar LAI,whereas Wuxing 3 consumed much less water than the
other two varieties. Jidou 17, with the greatest LAI, also used the greatest amount of water in the four varieties. The main wa-

ter consumption soil layer of soybean was 0- 100 ¢m. Soil moisture condition in 0-50 cm layer was most important to the

growth and development of soybean plant.
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WEAT, HIER 1.5 m, REE . 5080k b B AIE K 2
PRl REDLIX 2H 1206, 3 IR E A . K S A EE: (1)
AT WA (2) BT 5 (R 200 46 0 AR
7K 5 (3) FEHI TR (WAL BN SR AATEK ) 5 (4)
BRI 5 (BRI 2 B ANHE K ) 5 (5) 2K
(AT YEKS ]) ;53 % H NIL.SD FD PD #il FI
TR AR R3S B 15 B 16 fIE G 17,
Hrh A 3 S HIZEG 16 B aih 5 P KA, 385
15 FIFLG 17 HOg i 5 AR T 2 ek 5 5
3 FfK AR FR . ARl HE K AL R A HEOK H I S K
W1, 6 119 HEEF,10 H 2 H ~10 H 2 17
P45 em, BSR4 17,474 2 m,

KGFEG , B AR UG K HTH CNC Hh+-+
BRI E 0 ~ 190 em + )2 () K5 &5, F
WAL 5Oh 1R A Sunscan 56 J2 23 B4 1 R
O AR R (LAD) 224k

F1 JEXKEBM(H/B)FEK

Date(m/d) and amount of irrigation treatments/mm

Table 1

K Jo8 s

7/18 1/29 8/21 9/1 9/6 9/21
Irrigation Total
NI 0
SD 75 67 58 58 258
FD 67 67 58 192
PD 67 75 67 209
FI 67 75 67 58 58 325

NI.SD.FD PD Fl FI 535 /8 AN HESK B 5 AR+ 5 8¢
R T S AR KA, R

NI,SD,FD,PD and FI indicate no irrigation, soil drought stress at
seedling stage, flowering stage, pod filling stage and full irrigation respec-

tively. The same as below.

2 HREHH

KL IR K ST E RIS H (LAT) B2 HE
REPIIEHENREAEI] LAT SR EL R ,8 A 26 H
TEAEIIIA B d g fELJA , LAT PR R R (2 2) o ANTE
2

2.1

Table 2

JKARFE LAT B3 R AR T K AL B, 8 3 5B REAIK
14.3% 3875 16 LR85 7.3%

BT R S8 LAL FRE, 5 M R S0t 1 5 b 3
(YA ELEE W46 (7 H 28 H )4 fiFp LAL -3
TFE9. 7% ,Hrh# T 15 T 18.5% , L& 3 5l
B 17 78 10% /247,35 16 TR R, R M
TR & R A, BT 16 T PR
R, WIAEMIMK B K 12 d 5, B AL B A )2
LAT FEA TR B 7K Ab B KSE , 26 B AR I HE /K o] LLaR
HNET SR

A T 5L Ab OGS A8 01 RO A 1 LAT A5 B
RO . 5 AR S T e 4 A BRI A 15
17K 29 d(8 H 26 H) JG3L T 17 LAT T [ B4
K,iK9.4% . HLA3 5 FEE 16 FEARIEEE/N, o
SR 3.T% 2. 1% , 355 15 FRERE, 15 -3
K35 d JEPREHEK ,HEK2dF(9O H3 H)HAES3
5 LAL Sk HE K Ab B, BEBAE 0 T 200 #4823
SHE R RN, WEHEK 10 d J5(9 H 11
H) 3 16 LAL KBFE KA HHAKF iS5 15 FisL
517 50T R AN A e, LAL R B0 2 43 5 ok
26. 1% F134.9% , Ui WAL T S5 LA 3 5 FFE
16 52K B RN, WG 15 FFLT 17 46
Je R I AR B B

SR TR E 9 A 1 B IREEK, 39 A
11 HTA 35 LAL 5 FHAb A, #1515 LAL [
BT AL BEAIE 15. 9% |, 53X — 22 SR B AT 5L Ak B
SCHEAT(8 A 26 H ~9 A3 H) M, XHFH T2
SRR 3 BB 15 LAL SR g, 32517 &
BT R AL B LAL LG T R A0 BRAK 7. 9% , 32
1516 LAI B AR T R KA BE , {H B AR i A Anep
BT AP USRI T R XT3 17 T 16
LAT BJp=A: T — 520

AN [RIE AR Ak B - T AR S (LAT) 224k

Leaf area index of different irrigation treatments at different stages

H 35 15 Jidou 15 5 17 Jidou 17

FH A 3 5 Wuxing 3 #1716 Jidou 16

m/d SD FD PD SD FD PD NI

SD FD PD FI NI SD FD PD FI
7/28 3.07 4.23 3.30 4.07 3.93 5.07 2.90 3.47 3.53 3.83 4.23 4.33 430 4.62 4.23 4.33
8/9 5.50 4.88 5.53 4.54 4.34 5.48 4.77 4.66 5.09 522 493 4.70 5.42 537 5.13 5.29
8/26 5.98 5.60 5.09 506 5.13 6.25 4.92 539 529 571 528 527 6.17 6.09 6.26 6.18
9/3 5.18 3.83 4.63 4.22 3.36 4.82 4.16 4.98 4.75 504 4.48 4.66 502 503 5.60 5.11
9/11 4.02 2.97 3.38 3.90 2.54 3.59 275 3.96 3.8 4.02 3.83 3.76 4.40 4.62 3.97 3.57
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HRE/K SR EE
Daily water consum ption/mm

#&Fh— 7/17- 7/29-  8/20- 8/31- 9/06- 9/20- 4&KFh— 7/17- 7/29- 8/20- 8/31- 9/06- 9/20-

717 7/29  8/20

8/31 9/06 920 JKE 7/17 729 8/20

8/31 9/06 9/20 FEA

—a—NI- @- SD ——FD - 8 -PD —&—FI

BB
Period m/d

BT A[RE K AL B] H AR R AR 1l

Fig.1 Changing course of daily water consumption of different irrigation treatments

2.2 AEEKAEEFEKEFIE

AR K AR B H R SR AR AL LI 1, 2K
ARFRE) H FEAK R BE AR AL SN TR — B FE K LA
WA (6 H20 H ~7 A 17 H) T K9 M HE
AN, BFEAKERBERAG . MREAR A K R, FEK R T
O, R R (7T H17~7 H29 H) H
FEOKoR e, 7 H 29 ~8 H 20 H AE/K S T %,
X5 8 J i)y B IERT A DA OGBS EE 9
6 HERwIH, HFEK R — B E KT, 8
B S IR R W, SRR B, HREZK R BB
TR 2AE BIATEK B ERR T AFERY B Y H #E
AKEEFE . B AN BN RRAR T 0 H FE K R
BE WA A K 5 B RE K 5 L g B R T AR f Kk Ab
B, E AR AR A B HE K AR B K F . AR
SR PR E AR T % B HREKR R KE HFE
K B FEAK & 2 (K Ab BRSPSk T Rl
I T SRR (1) H AE KR

AR Kb 4 B A K A E B 225
(2 3) , NIFIHE K Ab B AE 7K o DA ARR B 3 4K K A N
KEY T2 T2 SR T2 meE K, A
TR AL FESEFE K AN R L K AR B Y 49. 4% . FEIK
T A2 HE K B B K I 2R B 5 . A )
Bra B, Bl K & (HK i = VK& + Bk ) 1Y
T, KOG BB K e R, AHOCA 2 I K

F(r=0.849~0.845" ,n=5), ANEHEFHETE
PR R T K S SREKE R, REHMH
FEARBRE e S B BE(7T H 17 ~7 A 29 H) 47+
SRR BB BE) HFE K 5 B 3 A, R0 48 1)
2K G HR B BEPN HARE K i ARG T AL K A B
IR K S 1) T e B FE K i S K Y G
A, A3 SMEYT 16 I EK T 23.8% .,
AEII T 5 1 AR T H A 7K 58 R 5 v 1) B0,
FER A, H 2 KA FE T 27. 9% , HET I+ 5
SO PEREAR 4 SR T RN 4. 1%
GO T SR BRAEAETT AEI K  FEK
AR, T SO K H RE K o W A, 157 1k
IR FE K 2t 5 M A X A5 /DN, S AR 7K 1) 25 6
KESHUKEWEL R, LA 3 SMET 16 71
L RKTRE4.2%
mn A Z MIFRK RAEE R K ZE S, Lhig 4 5

P B AR SRR T A B I AR K A, R
A3 SRR K FAR, 2 279. 8 mm, HUCHFLG
15,k K23 5E9.5mm, G 16 W HE3 5£
FEK 15.9 mm , BRI T 2 M SR T 2 40
PR KRR . 3017 FK R s, FE RIS
K AR FE K ] A, LA 3 S 2 FE
7K 29.6 mm, FEANHEKRFMT LT 16 FEKE LT
3 424223.8 mm, B 14. 6% , F 2 3 SIS,
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AHFE AR AR, RIKSME T HEIN 25,2 mm, 30
7.4% . H A3 SR A ALHFEK I BRI, L3
516 £ 13.0%
ANTRIE K A B 1 AR RSO 3 S A
B BB B LU L3R 3o AN [ il b AN [ 7K Ak 28
X H AT 40 d A2 A FEAK EAA 7 33. 6% , 46
Dbt 30 d Z247, #EAK LB 7 38. 8% , Sk Wy Bif 35
~40 d,FEIK LAF R 30. 4% |, iR 5 46 ]2 —
EFEKEZ T, e R KSR B A
%3

BRI B B R 7K L 5 5 o RS- 2 53 5 R 34. 2%
42.8% F128. 6% . A[RIBy B - e R0 R e T
AR B BEAIFEK LU, 26 B IR HE K S5 T AR 01AE
KGR B2 33. 7% , v AN SR I FE K L 151 43 31)
g 35.6% 1 33.3% . T R AL B IR
IR LG T R 2 28. 2% , SR A2 37. 1% , 46
T AL B AL IR LB R B2 35. 8% , i HIAEK
He gl T3 36. 7% o B k73 4 38+ 54 Sk 30 FE
K ELA T B2 23. 8% , AL AN HE I E] 44.2% .

AN [RIFE K Ak BEFE K e K B BEFE K LE A5

Table 3 Total water consumption and percentage of periodical water consumption

to the total of different irrigation treatments/%

L7 15 Jidou 15 325717 Jidou 17

ingti

1A 3 5 Wuxing 3 1716 Jidou 16

Stage m/d S FD PD SD FD PD

NI SD FD PD FI NI SD FD PD FI

BV (FEFH-7/29)

23.4 37.6 30.2 34.0 39.5 38.5
Seedling ( Sowing-7/29)
AEW(7/29-8/31)

39.6 38.5 4.7 36.0 39.8 41.8
Flowerng (7/29-8/31)
BRI (8/31- Jiizh)

36.9 240 25.1 37.7 23.2 22.0

Pod filling (8/31- Ripening)

SFEK
217 282 309 279 258 391
Total water consumption/mm

25.7 31.7 31.6 34.2 38.8 29.8 38.0 333 34.2

372 32.0 4.3 428 31.2 384 329 459 42.8

3.6 37.1 36.2 242 28.6 350 36.6 327 23.8 28.6

163 261 253 325 341 187 278 257 352 366

2.3 FEFEKASIE KSR I

FEPSTR 2R, R U KR B 38K 4 3 B AR
T — MKW K5 TR, 455R%E
B, ANHE K AR EE 100 em DAL+ )2 HHES KT RIS
JE K, T 100 ~ 150 em 4 3 AH XT3 7K R Bh ZAR R AE
70% L) I, 100 ~ 200 em {545 7F 85% L) I+, i BA
100 em DA F 37K 43X KB A A ROEARIK . ANHEK
ARFRTGII 0 ~ 50 em 4 2 A XF 4 18 & K R R AE
60% VI_I- , WAL 15 28R 9, AE -3 ok 43. 2%
BRI 37.9% 350 ~ 100 em 42 58 5 ACKR T
WIRWIAEIITE 75% L I BRAE I TR 2 62% , J5 2%
M2 B 57. 3% o KA B - BE K 43 8%
FER L, B0 ~50 em )RR 60% L b, 48
BRIV 348 50. 9% , Hh B ARME H BLAE9 H 6
HHEZKTT, FREE46.5% ,HARTE 51% ~54% , Ui
FERIAECRI 0 ~ 50 em Y 325 /KT FRAE N {4
FFFE 50% DA L, A REAIE K & 70 2 (7K 43 kR . 50
~100 em XT3 K B MK JE 102 80% 218
R SR 70% ,100 em DL 844 F 11481k
RN IR BARAFTE 80% LA b P+ A0 2 4 e 5
KT BR A AR W46 1 52 KT, F- 35 R 49. 3%

T[] FE AR A R 5 7K 38R 59. 8% |, 1 HH R &2 1 1
50% F) -1 5 /K F 0 288 UK LRI T 5, K
B K R AE 60% LA L, A8 FAR BR A A G
BEAEI(8 H 20 ~31 H ) # 52 A H 1Y /K 43 Jifkae , 0 ~
50 em FIEFANT S AR 48. 7% FFEE 42% ,50 ~
100 em MM\ 67.5% FREZE 57.5% . kil Fab3g
BRI 0 ~50 em M 53.2% T [ 2 1) 43. 6% ,
50 ~100 em N H 69.5% TR 64.5% . i FHIEIA
ORI R AT IS KR R RREANAR T 50% .

3 Hr5itit

FEEREE R ER LT X7k 5 e 59 0E
WHT 8R4 BT R WL, W AR I R ORI T
R AL /N SRR, A T WK AR
B F R T REIER LAL i+ 5 e+ 5
SORCI 52 Ak FH A AR 1 DR 2 0 Rl AR L I 3 14
LAL, AHAS[A) i Ff LAT XFAS 5] B B 7K 3 B 36 f) o 17
ARRIES  FET 16 X T R RR KRB
BRI TSR AL 3 S AE I R R T R
FORLS A, W2 ah Mtk AAE e DU PR , 36
15 XFSEORLY] 5 BN IR B, 2 B A Sonr i

3.1
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Yo BT RIOT NI #E K5 TSR LAT BERE A F
T K AL R SO K S RE KR A B4 b e
JZ LAL REB IR BIIEH KF- A BN BEIB B IE H 7K 5
SORIIT X2 LALIRA R0 P, 413

AT RO 2K S B 38 B S A, A B4 B Bt
7K X R GIR I A B E o UnFET 16 B
KB R R A KA K, i al psi A FE K, A
VN R SR R s 14 F 24 i

R4 AFEREARLEPE AR5 KR A2

Table 4  Changes in relative soil water contents for different irrigation treatments/%

- H
oK )= Date m/d
frrigation ol layer/cm 6/29 717 7/29 820  8/3lm/d 9/6 9,20 1072 10/6
NI 0-50 79.5 67.1 4.6 45.6 39.2 28.3 33.3 42.0 4.3
sSD 81.9 68.4 49.3 52.0 63.6 49.7 57.6 75.9 74.2
FD 82.0 66.4 65.5 48.7 4.0 72.2 55.2 80.0 74.5
PD 82.0 68. 1 61.3 55.8 64.0 53.2 4.6 43.6 43.4
FI 76.8 63.2 52.7 50.6 58.0 46.5 53.8 65.8 70.8
NI 50-100 77.8 75.6 76.5 61.9 59.1 57.3 46.9 57.3 56.4
sD 70.7 75.5 69.9 71.9 72.6 70.3 68.4 78.9 76. 1
FD 80.5 76.9 80.2 67.5 57.5 55.9 53.2 66.9 67.5
PD 77.9 78.5 79.2 74.8 74.5 69.5 62.8 64.5 64.1
FI 78.9 76.8 76.7 75.3 74.7 72.0 70.0 75.2 76.2
NI 100-150 54.6 80.3 85.6 82.9 76.4 76.6 66. 1 71.9 71.8
sD 57.5 73.0 72.4 80. 1 79.1 78.5 74.6 83.3 79.9
FD 63.4 80.6 82.8 82.4 78.1 74.4 69.4 69.5 74.3
PD 70.3 81.9 86.0 86. 4 83.5 80.8 76.6 78.7 78.9
FI 65.7 81.1 81.2 83.8 80.8 80.0 76.4 79.4 80.0
NI 150-190 61.0 90.8 89.9 95.0 91.6 89.0 83.8 86.3 84.8
sD 60.7 88.0 86.9 9.6 89.9 88.2 83.7 88.6 87.4
FD 56.1 81.8 78.1 88.2 85.6 81.5 77.3 72.9 82.8
PD 62.8 89.7 91.3 93.2 90.3 88.6 84.4 86.2 86.5
FI 67.3 89. 4 89.2 94.3 90.2 89.9 85.2 87.8 88.9
FFBUE N A E{E . Numbers in the table are means of cultivars.

3.2 BEAEKY ST

WFoE I, Bl AR AR AR K & &, B K i B R 4
L TR A E I (7 H 17 ~7 H 29 H) HFEK
SRIEH,7 H 29 ~8 H 20 HFE/KHEE T, BEfS
HEN9 H 6 HECRWI, H#E/K R R e fF— 58
Ko T 222 AP B VT AR K i R K R
IKEREE R 4.7 mm , HILTETF AL 45T, 45 R0,
HRGHRKHFEKBEEL NS ~6 mm, I g5 TF
K, B B B, K T AR S RAIRI (K
PHAR ST R R XGHAE) A 506, 5 By B K
R Rl AR B G, RS R, R 2Z [RIFEK
BB KRES, TR 3 SMFEKERIK, N
279.8 mm EHK AT 15, It A A 3 55 9.5 mm,
G 16 A3 SZFEK 15.9 mm, FG 17 FEK
iR, R 3 S 2HEK 29.6 mm, [HIL, BEHIFE
KBRS B 7K B B B i
3.3 IR EHFEFE

ZERF K E FEFEKIZTE 0 ~100 em, JLH:
0 ~50 em 4 27K ARG K G0 A K K R I
K ,100 em PLR K00 K G A RCEAR /N, R
HERAEF 0 ~50 m 258 B A K A SR R G A

KETBAEEZE L, HBEE Y RIEERER
[F] i B 487K 43 T BREE A5 R 50% ~60% , 5 th 4%
BT, JE B T Y WE S 2 A T T R
(IWARBRE) B RGETAARFEARFZMNT, 1152
FREFEHAEO0 ~30 em, B H I Hr Bt T
F,0 ~30 cm X L HEE KR A K 53%,
30 em LIF R AR SRR TR, 5iX —45 R A
i
3.4 BEREMBKSFEKE

BT W R 40 d ZE A7, BE K H ]
33.6% e} 30 d 24, #EAK HLA 5 38.8% , %
KA DTS 35 ~ 40 d, FEIK LB R 30. 4% . # S
S U SE R, B YT A K L P 3 )RR K
N 337.9 mm, H 85 2 IF LT K L6
22. 4% ;JFAEI A 18. 6% ; 453 BRI K 59.3%
o, B R G AT WL BRI KRS H KRG, H
ANE AT BB AR B AR, 5B KRG,
HOR R B WA AR K L8] b 251 v, SOk
IR NS, X — 2R FERERESEKX
GANA A B B B S A 25 i il

(T4% 819 )
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