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EFFECT OF IRRIGATION AT DIFFERENT GROWTH STAGES ON WATER USE EFFICIENCY AND
LEAF PHYSIOLOGICAL CHARACTERISTICS OF SOYBEAN

WU Xiang-liang' ,GAO Ju-lin' , WANG Zhi-gang' , LI Li-jun' ,ZHANG Bai-ge' , HUANG Zhen-gang’ , HUANG Fu-
min’ , WANG Jian-ming’ , LI Shu-fang’

(1. College of Agronomy ,Inner Mongolia Agricultural University , Huhhot 010019 ;2. Center of Agriculiural Technology
Promotion , Zalantun 162650 ;3. Center of Agricultural Technology Promotion ,Arongqi 162750)

Abstract The effect of irrigation at different growth stages on leaf physiological characteristics and water
use efficiency (WUE) in soybean were investigated. Results showed that irrigation at different growth sta-
ges had significant effect on soybean yield ,and the order was flowering stage (FS) > flowering stage (FS)
+ pod filling stage (PFS) > podding stage (PS) > pod filling stage (PFS) > CK > branching stage
(BS). Irrigation at FS could increase chlorophyll content and net photosynthetic rate (P, ), while de-
crease stomatal conductance ( G,) and transpiration rate (T.) of soybean leaves,so the WUE was im-
proved. The different phosphorus treatments under water stress at PFS indicated that certain amount of
phosphorous (0 - 0.56 g pot™" ) could increase P, but reduce the T, therefore, the WUE was in-
creased. So it was suggested that irrigating only once at FS in practice. The irrigation amount should be 40
m’ 667 m~*, and cooperated phosphorus application was suggested. Thus , the photosynthetic characteris-

tics, WUE and yield were improved.
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Table 1  Yield and physiological parameters of soybean under different water treatments
! b3 ZEEY i W + Bk
ST 25 Parameter W CK J}ﬁ,ﬁ FEAE 3] 5@ U] mz% SR
BS FS PS PFS FS + PFS
PR Yfeld g 667 196.71 2.3 179.3 +3.4 248.4 2.8 221.1:4.6 214.7 5.3 239.3 +4.1
. + 2. LD 5. a2l x4, ./ £, L0 4.
o F Sy
Chlorophyll content /mg 1.7!
At 19.6 +0.13 18.79 +0. 02 23.4+0.24 24.8 +0.16 17.80 +0. 64 19.7 +0.05
Aol hr
-2 -1
Pu/pmol €Oy m™=s 11.75 £0. 15 10.09 +0. 10 12.55 +0.05 8.32 £0. 02 6.98 +0.04 10. 8 0. 01
R
7,/mmol H,0 m~* s~ 3.12 0. 05 3.78 £0.04 3.29 0. 01 3.920.02 4.07 +0.01 3.220.02
ST
G,/mol H,0 m =2 s~! 0.099 +0.02 0. 151 +0.02 0. 106 0. 01 0.163 +0.01 0.171 +0.01 0.076 +0. 01
Jid[a] CO, R
S 120 £ 1. 58 214 £0. 55 87.5+1.44 269.8 +0.44  267.4 £0.54 144 £1.92
C,;/ pmol CO,mol ™" air
K4 uﬁﬁf %
koI 4.02 +0.02 3.48 £0.01 4.6 +0.02 2.13 £0.01 1.9 +0.01 3.57 0. 03

WUE/gmel CO —mmoel ' H O

LR S Y RO HI + iR

Every value in the table is the average of 5 tested data.

BS: Branching stage ; 'S : Flowering stage ; PS : Podding stage ; PF'S; Pod filling stage. The same as below.
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BS: Branching stage; FS: Flowering stage; PS: Podding stage; PFS.
Pood filling stage. The same as below
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Fig. 1 Soybean yield irrigated at different growth stages
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Fig.2  Chlorophyll content of soybean irrigated
at different growth stages
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Fig.3 WUE, P, and T, of soybean irrigated at
different growth stages
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Fig.4 C; of soybean irrigated at different growth stages
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Fig.5 G, of soybean irrigated at different growth stages
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Table 2 Effect of phosphorus on physiological parameters of soybean at pod filling stages under water stress

HES 5 Physiological parameters

i =
. . o . KRB WUE
P levels HEEHEP, HBHEE T, fara] CO, ¥k C,
1 /pmolCO,
/g pot~ /pmol CO, m~2 7! /mmol HyO m~% ¢! /pmol CO,mol ~'air
mmol ~'H, 0
IE# K 0 8.36 2.27 27.60 3.68
Normal 0.18 8.44 1. 68 389. 00 5.04
irrigation 0.37 8.23 0.74 590. 00 11.20
0.56 9.37 0.63 1079. 00 14.85
0.75 10. 90 0. 81 692. 25 13.52
2 0 5.63 0.76 358. 40 7.36
Drought 0.18 6.85 0.41 1167. 00 16. 83
stress 0.37 7.48 0.41 1235. 00 18. 28
0.56 8. 81 0.35 1690. 00 25.24
0.75 10. 11 0. 68 785.50 14. 88
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