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Effect of Water-Fertilizer Interaction on Physiological Characteristics, Nitrogen
Fixation and Yield of Soybean

YAN Chun-juan, WANG Wen-bin, SUN Xu-gang, ZHANG Li-jun, WANG Chang-ling, CAO Yong-qiang,
SONG Shu-hong, YUAN Yu-lu
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Abstract; Soybean yield are sensitive to soil moisture at flowering-podding growth stage( R1-R5). Fertilizer application may
enhance the effect of soil moisture on yield of soybean, but few reports had focused on it. In this study, pot-experiments were
carried out to investigate the effect of water-fertilizer coupling on physiological characteristics, nitrogen fixation by root nodules
and yield of soybean. Three moisture levels and two fertilizer application levels were included in this experiment. The results
showed that sufficient soil moisture and a certain amount of chemical fertilizer application enhanced the leaf area index, root
and shoot biomass. Both drought( W1) and no fertilizer( FO) treatments reduced the leaf area index, root and shoot biomass.
The root nodule number of no fertilizer treatments (F0) was superior to fertilizer applied treatments(F1) under the same soil
water content condition. Root nodule formulation and biomass accumulation were limited under drought condition ( W1 ).
W3F1 treatment had the highest LAI, shoot biomass, nodule biomass per plant and biomass per nodule while W1FO had the
lowest LAI, root biomass and shoot biomass. After harvest, the combinations with the optimal and lowest seed yield, stem/leaf
biomass of all treatments were W2F1 and W1FO, respectively. Soil moisture, fertilizer and water-fertilizer interaction had pos-
itively effects on stem/pod and seed yield of soybean.
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Fig.2 Effects of water-fertilizer interaction on root

and shoot biomass in soybean
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Fig.3 Effects of water-fertilizer interaction

on root nodule number of soybean
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Fig. 4 Effects of water-fertilizer interaction on nodule

biomass per plant and biomass per nodule
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Table 1 Effects of water-fertilizer interaction on

soybean final biomass accumulation

p i) 44y 7= & Biomass/g « plant ™'
Treat. 2 Root ZX Stem Je 7 Pod
WIFO 8.77+2.64" Aa  10.17 £1.59 Cc 6.94 £0.54 Cc

WI1F1 9.70 £2.77 Aa 16.44 +4.11 Bb 11.48 +1.88 ABb

W2F0 12.77 +4.55 Aa 16.38 £1.40 Bb  10.61 +£0.41 Bb

W2F1 12.99 £6.21 Aa  29.27 +2.44 Aa  14.00 £0.55 Aa
W3FO0 7.66 £4.22 Aa 17.34 +1.45 Bbe 11.50 +1.31 ABb

W3F1 13.07 £5.28 Aa  20.48 +0.85 Bb 12.22 +0.71 ABb

Ji 2253 Mt CANOVA)
W ns
F ns
W xF ns
I = B2 SRR NG R IR 2 Rk 1% 5%
WFEKF s WA REMHESR; ", 7, T AMERRERE0.05,

0.01 #10.001 /KF, T,

* Means * standard error; Values with the same column followed by
different capital and lowercase letters are significantly different at 1%
(capital letter) and 5% (small letter) probability levels, respectively;
ns indicates non-significant; *, ™, " indicates significantly different

at 0.05, 0.01 and 0. 001 probability level, respectively. Same as fol-

low.
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Table 2 Efects of water-fertilizer interaction on final yield and yield components in soybean

AW =4t Biomass/g - plant ™'

JOpil

B IR

Seeds per pod

[ERAS
100-seed weight/g

bR

Yield per plant/g

2.03 +£0.17 Aa
1.99 +0.18 Aab
1.94 +0.12 Aab
1.67 £0.26 Ab
1.88 +0.07 Aab
2.07 £0.16 Aa

18.51 £1.76 Aab
19.34 £0.29 Aa
17.76 £1.87 Aab
19.91 £3.35 Aa
17.29 £0.73 Aab
15.50 £0.20 Ab

16.61 £2.63 Bb
24.69 £1.61 Aa
22.40 £0.90 Aa
25.78 £1.14 Aa
22.70 £2.16 Aa
23.24 £0.66 Aa

ns

ns

ns

Treat. bR IS
Pods per plant
WI1F0 44.17 +4.80 Be
WI1F1 64.75 £10.96 Ab
W2F0 65.33 £3.75 Ab
W2F1 79.00 £3.61 Aa
W3F0 70.17 £9.39 Aab
W3F1 72.83 £5.39 Aab
J5 253 Bt (ANOVA)
W ns
F ns
W xF ns ns
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