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Response of the Ability of N, Fixation and Yield to Nitrogen Application Rate

Soybean
YAN Jun,HAN Xiao-zeng, WANG Ying, DING Jiao

(Key Laboratory of Mollisols Agroecology, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences,Harbin 150081 , China)

Abstract: In order to quantify the relationship between the nitrogen application rate and the ability of nitrogen fixation, and
find the critical threshold of nitrogen application rate at different growth stage which could improve soybean yield and had no
adverse effect on N, fixation ability. Pot experiment were conducted taking Heinong 35 as test material , total fertilizer N were
applied at vegetative stage(V2) ,early bloom(R1) ,early pod( R3)and grain fill(R5) ,respectively,with five application rates
(0,75 150,225,300 and 375 kg-ha™") ,and the nodule number, biomass , nitrogenase activity and yield were determined. Ni-
trogen applied at different growth stage remarkably decreased nodule number, biomass and nitrogenase activity at R6 with an
order of V2 > R5 > R3 > R1. There were significantly negative linear correlations between nodule number,biomass and nitroge-
nase activity and the nitrogen application rate. Moreover, the trends of dry matter accumulation and yield were expressed as an
order of R1 >R3 > V2 > R5, among which nitrogen applied at V2,Rland R3 had significant promoting effect. At each stage,the
nitrogen application rate of 225 kg-ha ™' had the highest dry matter accumulation and yield. There was different threshold of ni-
trogen application rate at different growth stage,and R1 was the crucial stage to determine the ability of nitrogen fixation and
yield.
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Fig.1 Effect of different N application rate and time on nodule dry weight
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Table 1 Correlation among nodule dry weight,number nitrogenase activity in R6 and N application rate
I F TR FRRTRCR o R
FUILHtE FH A0 Nodule dry weight Nodule number Nitrogenase activity
N application
time I = )7 2 iEpigs 2 I 5 2
Regression equation Regression equation Regression equation
V2 y=-0.269 Ox +438.76 0.872" y=-0.099 4x +147.81 0.931"" y=-0.0020x+2.5305 0.961""
Rl y=-0.614 9x +421.95 0.907 " * y=—0.149 7x +148.90 0.943 " " y=-0.0025x+2.3486  0.879**
R3 y= -0.229 3x +418.67 0.953 "~ y=-0.102 9x +141.29 0.942" " y=-0.0024x+2.5190 0.857"
RS y=-0.322 7x +437.00 0.811" y= -0.089 1x +140.05 0.959 " " y=-0.0023x+2.5143 0.986" "

n=6;r) o5 =0.754;1, o =0.874.
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Fig.4 Effect of different N application rate and time on dry matter accumulation of soybean
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Table 2 Correlation among dry matter accumulation at R6,N application rate and time

SN it P ) 441 EVEpsyi R
N application time Regression equation
V2 y = —0.000 001> +0. 004 9x + 14.945 0.788 *
R1 y = —0.000 05x> +0. 023 1x +15. 180 0.949 * *
R3 y = —0.000 007x> +0. 008x +15.558 0.667
R5 y = —0.000 009+ +0. 002 2x +15.037 0.963**

n=6;r) 05 =0.754;r, 5, =0.874.
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Table 3 Changes of soybean yield in different N application rate and time

T3 2530
S OS]
V2 R1 R3 RS Variance analysis
Treatment
P(T) LSDy, s
CK 7.00£0.24 b 7.00+0.24 b 7.00+0.24 b 7.00£0.24 a ns 0
N1 7.13+0.36 b 7.79+1.32 b 7.98+1.25 a 7.30+0.83 a ns 1.05
N2 7.39+0.61 ab  7.88+1.08ab  7.96+0.82 ab 7.02+0.53 a ns 0.94
N3 8.09 £0.96 a 8.07+1.37ab 8.54+1.49 a 7.68+1.04 a ns 1.45
N4 8.08 £0.91 a 8.29+0.61 a 8.49 +0.88 a 7.27+0.62 a <0.05 0.83
N5 7.92+1.04 a 8.27+0.84 a 7.93+0.73 ab 7.71 +1.26 a ns 1.16
752243 #1 Variance analysis
P(N) <0.05 ns <0.05 ns - -
LSDy o5 0.78 1.11 0.98 0.92 - -

[ SA ) /NG FhE IR 28 53 W MK 5% KF ns KR ZE A

Different lowercase letters mean significant difference at 5% level ;ns means no significant difference.
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