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Effect of Irrigation Method on Yield and Quality of Soybean

ZHANG Li-hua, TAN Guo-bo, ZHAO Hong-xiang, YAN Wei-ping, MENG Xiang-meng, FANG Xiang-qian,
BIAN Shao-feng
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Abstract: Soybean are sensitive to soil moisture,in order to study the effect of irrigation methods on yield, quality of soybean
and water use efficiency( WUE) , a field experiment was carried out in 2009 and 2010. Three irrigation methods including con-
ventional furrow irrigation, fixed furrow irrigation and alternative furrow irrigation, and three irrigation amount including 15,
22.5 and 30 mm were used in the test. The results showed that appropriate irrigation could obviously improve WUE and yield
of soybean. The soybean yield increased obviously with increase of irrigation amount in 2009 which the rainfall was infrequent.
The yield, pods per plant,seeds weights and WUE of alternative furrow irrigation 22. 5 mm were higher than other irrigation
combinations. Rainfall mainly focused in July and August in 2010, so irrigation was carried out in September. The yield of irri-
gation 22.5 and 15 mm was higher than 30 mm and control obviously. The yield of irrigation 22. 5 mm was higher than 15 mm
obviously. The difference of yield wasn’t significant between irrigation 30 mm and control. The difference of yield of different
irrigation methods wasn’ t significant with the same irrigation amount. Pods and seeds per plant and WUE of irrigation 22. 5
mm was extremely significant higher than other irrigation amount. The number of pods and seeds and WUE of alternative furrow
irrigation 22. 5 mm was extremely significant higher than other irrigation methods. Irrigation could increase soybean protein
content to a certain extent. However, oil content was reduced ,but the difference of quality wasn’ t significant between irrigation
and control. The results of two years experiments showed that alternative furrow irrigation with irrigation amount of 22.5 mm
was the best irrigation combination.
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Table 1 Trial design
Ab ¥ HEWE 720 (A) Trrigation methods WEAK R (B)
Trrigated water
Treatment 2009 4E 2010 4 C(f] P
AlBI Feik AL 15
A2B1 #5721 VEE [ 7 5% 9 VEE R 15
A3B1 S IRITEE SRR 15
A1B2 Kix B VE 22.5
A2B2 24 72 % 9 VEE K [ 7 I V) R 22.5
A3B2 A W T VTR A VT T 22.5
A1B3 R HHLRE 30
A2B3 24 2 o 9 VEE K [ s 9 VEE R 30
A3B3 SCREIEIEIE SRR 30
1.3 MEmMBSHE

AR FR BE B2 /1N DX e ] 10 m* SEC =, 9K )

Proash b e i W B A AR R R AR 10 #R IEAT
T Tl RS RR BRI R S AT R IER
B AU A W T RO EE 5 R R R A IR
T ARG LB 2F BE AR T b R 2 A R
M5E, K3 FIH R WUE, 8 AR . WUE = Y/
AC=Y/(P-AW), . WUE M1EY K 5 F H
BeR(kg - m™) Y Jyr=di (kg - hm ™), AC A1E
YikE/K (mm) , P A VEY) A 3 9 RN = + K
2 F(mm) |, B B SR AR 56 4 (9 TRM-ZS2 [
B G W 0 SRR , AW S AE IR I S5 %
Pl 0 ~50 em +J26EK B2 25 (mm) ; 255 244 =
SR/ R R

1.4 BEHH

FIH DPS v 7.05 #EATEHRG T 4347 o

2 HR5H5H

AREERAL BN K E =2/

2009 A=W A 1) K TG 7 R e nt B A i
748 7 S KR IR AR O, H L I 30 mm Ay
FrEE R . AHFIERE T 15 mm 5 22,5 Fi1 30
mm 7K 5[] 7 i 25 S 3 TR ) B B B 3 KT
[ — V7K S AN TRy K = ) e i 22 S o
EZK A P b 28 T FR RO S 3 T IR BR
7 [EEVEIE 15 mm 554 1) b B JE) A7 A I b
WEES A ZECSRERIE R 30 mm 5 H g4k
PLIPEE-TE - R 8 [ SR AC IR 28 e )
SR E . K SN AR R S R
VATETRE 22.5 mm HERBIEH,

2010 4ELIASERBRTATEE 22. 5 mm /K B A 3
i ;3 FE I 7 SCAERE K & 15 R0 22,5 mm B =
I O S R T 30 mm 4% A BRI R ] —
IR AN 2 ) 22 58 35 [ — =0~
AN[RITHE K 8 2 ] 7 d 2 5 58 W 3 sl I S5 K. T
R AT R BN AL R E F AR B A
430 2009 F1 2010 47 HHE 15 H, 58 25 B 78 8 22. 5
mm B4 PR T A P (£ 2) o

2.1

x2 AREHEEFERERKILE

Table 2 Yield and characters comparison of different treatments

2009 4F 2010 4
g o TR U R o TR i RH
Treatment Yield/kg + hm ~2 100-seed weight/g Economic index Yield/kg + hm ~2 100-seed weight/g Economic index

AlBI - - 3680.0bBC 25.0abA 0.47abcAB
A2BI 2060.4 cC 16.3bB 0.35bcB 3678.3bBC 25.3abA 0.46¢B
A3BI 2123.9 ¢C 16.7abAB 0.35bcB 3679.8bBC 25.0abA 0.47abcAB
Al1B2 - - - 3873. 1aAB 25.0abA 0.47abcAB
A2B2 2304.9bB 17.4aA 0.36bAB 3861.2aAB 25.5aA 0.48aA
A3B2 2363. labAB 17.0aAB 0.36bAB 3940. 7aA 25. labA 0.48abAB
A1B3 2457.6 aA 17.4aA 0.36bAB 3512.0cC 24.8bA 0.46bcAB
A2B3 2436.9 aAB 17.2aAB 0.36bcAB 3530.3cC 25.0abA 0.47abcAB
A3B3 2442.5aA 17.4aA 0.37aA 3565. 8bcC 25.3abA 0.47abcAB

CK 1370.4 dD 15.2¢C 0.31dC 3514.1cC 24.6bA 0.44dC

[FIFVEAA G A RIR/NG S8 435 f R348 0. 01 Fi1 0. 05 /KP- 2253 3%, TR,

Values within the same column followed by different capital and lowercase letters are significantly different at 0. 01 and 0. 05 probability level , respec-

tively, the same as below.
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WL VRE I B I I 34 5, ) — VR 7K ) 3 R ol 7 R
R 447 v I R PR A R (30 mm BRAL) L (H2E SRR
T R R EEVA R 22. 5 mm [ PARR SER S B R
B 30 mm 2% 55O B 35 A, AR 38 BORN PR RRORL B
1o, 4 00 2 R 2 v T e A B PR bR R
] — E K 45 Ab PR 2 R 22 S AN B 3, KR 15
mm £ BRI B A% T 22,5 F1 30 mm AZbFE,22.5
130 mm £ 7 X 2 )22 558 B35 AT A
SRR VAMERE 22. 5 mm FREARZE SR A
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ZRR R ESN AT K Qb B X6 IR ] 22 5 343K )
b 25 R K s BB FE M K 22,5 mm fY 3 F
VR Jy 3 o 2 bt S R R R A B 1 v T
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Table 3 Effect of irrigation on plant character

2009 4 2010 4
BTG . R Fifs o B
Trf%;l:t i%,nt Plant height Poi*fjé;ﬁnt Sei:fi%ﬁant Seeds weight Plant height Poiitfjéfﬁmt Seififﬁfﬂl{am Seeds weight
/cm per plant/g /cm per plant/g
Al1BI - - - - 102. 0abAB 33.2deCDE 76.7dCD 17.3bcABCD
A2B1 85.9¢C 23.8c¢C 51.2dC 8.6bC 101.9abAB 32.7eDEF 75.0dD 17. 0bedBCD
A3BI 88.2deC 22.8cC 46.7eD 8.9bBC 101.2abcAB  34.5¢dCD 79.1cC 18.5abABC
A1B2 - - - - 103. 1aA 36.9bB 85.0bB 18.8abABC
A2B2 88.0 deC 27.0bB 60.8cB 9.6aAB 102. 4abAB 35.1¢BC 86.1bB 19.3aAB
A3B2 89.8cdBC 29.5aA 68. 1aA 9.9aAB 101. 6abcAB  39.5aA 95.7aA 19. 8aA
A1B3 96.2aA 28.8aA 64.8bA 10.2aA 100. 2bcAB 30. 4G 66. 4{E 15.2dD
A2B3 94.0abAB 26.8bB 59.2¢B 10.2aA 99.3¢BC 30. 7fFG 68.6eE 16.2¢dCD
A3B3 92.5bcAB 26.6bB 59.5¢B 10.2aA 96.3dC 32.2eEFG 76.1dD 18.0abcABC
CK 81.4fD 18.9dD 43.5(E 5.7¢D 97.5deC 32.6eEFG 74.7dD 16.3¢dCD
2.3 AEEBRLEINKE MR 2.4 AEEBRAEX T KSR AR

H 2010 AFICHR Y K SLFFRL R AT 28 1 5 AR
EENE (R 4) . GEREY, AR EA
JoT o R B8 AN ) R R ey T R B 7 A I T X
S Ak 2 o) R ) ) 25 SR R i 2

F4 FEEAKLENKZEARMERSEHNENT

Table 4 Effect of different irrigation treatments

on soybean protein and fat content

e 5 Frz ,2009 4= K b B ) + 387K 4 F) FH
A I R TR S MR K 22,5 mm 51
BAL B ] 22 50k 2 i 2 sl b 3 K (B A3BI
A1) T HE AR PR ] 25 A8 B35 . 2010 AFEBREEK 15
mm {4540 B 5 X6 B8 TG 25 5 40, H Ay b BE Y £ 18K
Sy R 35 500 B A7 A B 3 22 5, A R)E I O 0K
() 7K ] 1) = 37K 0 ) P 25503 25 5 36 1) d 3 UK

Kb P Treatment 2 it Protein/ % HEW Fat/ % SIZ. , ﬁfﬂ I‘ETJ L 3‘5%‘%& I}% ‘Z"EJ (% (%22 5 mm ii%]kﬁ}ﬁj JEH
& 238 20208 BRI . K 30 mm 050K 51 FRVACR Bt
A2B1 42.65aA 20.23aA R T BRI b 3, AR AT RE 2 T 3K i
s .00 19. 5420 &, SERR G, R AR TR0 , AR R0 1 B

.33a .76a N “p NN =
A2B2 42.63aA 19.96aA 7J(§?’E/‘JHX(L|&L%EEE/‘J o 2a B‘Jlﬁgﬁéﬁ%%@% , X%BE‘J(@
e 42,9600 20, 2400 HEE2. S mm - 5K VAR B 5 I 7
A1B3 43.37aA 19. 88aA N i 3
A2B3 42.74aA 19.90aA i‘%f%%’fi, Etxd‘ﬂ:ifﬂlglfz&%}ﬂﬁ@ﬂﬂ(%/ﬁ%
xa3 3.0 20,0901 o S 22,5 mm 414 B A
F5 AELEMLEAKSFARE
Table 5 Soil water use efficency of different treatment
2009 4F 2010 4
b5 FEHTE + K I RIECK R + K IS RACK
Treatment Rainfall plus irrigation/mm WUE/kg - m3 Rainfall plus irrigation/mm WUE/kg - m3

A1BI - 561 0.66¢C

A2B1 258.6 0.78bB 561 0.66¢C

A3BI1 258.6 0.80abAB 561 0.66¢C

A1B2 - 576 0.67bB

A2B2 281.1 0.80bAB 576 0.67bB

A3B2 281.1 0.82aA 576 0.69aA

A1B3 303.6 0.79bAB 591 0.60eE

A2B3 303.6 0.79bAB 591 0.61dD

A3B3 303.6 0.79bAB 591 0.60¢eE

CK 213.6 0.62¢C 531 0.66¢C
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