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Effect of Reduced N Application on Nodule N Fixation, N Uptake and Utilization
of Soybean in Maize-Soybean Relay Strip Intercropping System
LIU Wen-yu, YONG Tai-wen, LIU Xiao-ming, CHEN Peng, DONG Qian, XU Ting, YANG Wen-yu

(College of Agronomy,Sichuan Agricultural University/Key Laboratory of Crop Physiology, Ecology and Cultivation in Southwest, Ministry of Agriculture,
Chengdu 611130, China)

Abstract: To investigate the effects of cropping patterns and N application rates on nodule N fixation characteristics,N uptake
and utilization of soybean,a field experiment was conducted with three N application rates (0,180,240 kg+hm™ ) representing
zero,reduced and conventional N application, respectively) and two planting patterns ( soybean monoculture and maize-soybean
relay strip intercropping) . The results showed that, with the development of soybean growth stages, soybean nodules number,
nodules dry weight per plant increased first and decreased afterwards in monoculture, but kept increasing in relay strip inter-
cropping system,and got the highest value at RS stage;Nodule N fixation potential per plant in both monoculture and relay strip
intercropping system increased first and decreased afterwards,and got the highest value at R2 stage. Compared to monoculture
soybean ,nodules number, nodules dry weight,nodule N fixation potential per plant and total N uptake of intercropping soybean
decreased at R2 stage,but increased at RS stage,besides,N harvest index,N agromomy efficiency (AEy) ,and N uptake effi-
ciency (UEy ) of intercropping soybean increased significantly. Reduced N application was beneficial to improve the ability of
soybean nodule N fixation, N uptake and utilization. In the reduced N application treatment, nodules number, nodules dry
weight ,nodule N fixation potential per plant at RS stage and total N uptake at R8 stage of relay intercropping soybean increased
by 26.9% ,15. 5% ,14. 3% and 58. 3% , respectively, compared with the zero N application treatment, and increased by
19.7% ,12.0% ,23.1% and 11.3% respectively compared with the conventional N application treatment, furthermore , AE
and UEy were 73.5% and 20.1% higher than the conventional N application treatment. The reduced N application in maize-
soybean relay strip intercropping system promoted nodule N fixation,improved N uptake and utilization efficiency of intercrop-
ping soybean and the whole maize-soybean relay strip intercropping system.
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Fig.1 Biomass of soybean under different planting patterns
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Table 1 Grain yield and economic coefficient of soybean under different planting patterns
HiEUKOP KPR =R Soybean grain yield/kg-hm? K4V Z 41 Economic coefficient of soybean
N application level P1 P1 P2
NO 1552.1 b 1567.3 ¢ 0.39 a 0.48 ab
N1 1788.7 a 2364.1 a 0.37 a 0.49 a
N2 1341.9 ¢ 2176.8 b 0.35b 0.47 b
S35 Mean 1560.9 b 2036.1 a 0.37 b 0.48 a

[FIFIA ) NG T RER R AN R A BE ) 22 53 35 (P < 0..05) ,SFRIEAT FOM LA . T IR]o

Different lowercase letters in the same column mean significant difference among different N treatments at 0. 05 level. Different letters within the mean

column indicate a significant different at 0. 05 level. The same below.
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Fig.2 Nitrogen uptake of soybean under different planting patterns
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Table 2 Grain nitrogen uptake and harvest index of soybean under different planting patterns

UK FB% % % Grain N uptake/kg-hm? R RWGKFEE N harvest index/ %
N application rate/kg-hm? Pl P2 P1 P2
NO 98.9 b 101.1 ¢ 82.65 a 88.78 a
N1 123.3 a 160.6 a 81.19 a 88.90 a
N2 91.4 b 144.8 b 80.20 a 89.43 a
SF-45) Mean 104.5 b 135.5 a 81.34 b 89.04 a
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Table 3 N utilization efficiency in maize-soybean relay strip intercropping system

SUBS R AEy kg kg FUAEW A 2 UES/ %
it ZIK _ _
K 5. Soybean EHk-KT K& Soybean EHk-KT
N application rate/kg-hm™ ‘ ‘
Pl P2 F4E MSS Pl P2 R4 MSS
N1 53a 17.7 a 8.3 a 71.3 a 100.0 a 49.6 a
N2 0a 10.2 a 3.6b 0b 83.3b 22.2b
SE-34 Mean 2.6 b 13.9 a 35.7b 91.7 a

AEy :N agronomy efficiency; UEy : N uptake efficiency ; MSS; Maize-soybean system.
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Table 4 Simple correlation coefficients among main characteristics of soybean nodule N fixation,N uptake and utilization

PR Characteristics X, X, X;3 X, Xs
X, 1
X, 0.82%* 1
X3 0.87** 0.48* 1
Xy 0.12 0.61*" -0.33 1
X 0.12 0.61** -0.33 1.00** 1

X AR ECE X AV T X AR R T X, B X B AR T RN BEUKE R 0,055 7 ORI EKER 0.01,

X, :Nodules number;X, :Nodules dry weight; X5 : Nodule nitrogen fixation; X, : Total biomass; X : Total nitrogen uptake. * Significant at 0. 05 lev-

el, " Significant at 0.01 level.
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