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Effects of Maize Soybean Intercropping Patterns on Soybean Agronomic
Characters and Yield in Upland Red Soil
FENG Liang, WANG Shu-bin, YANG Wen-ting, YU Xia, LI Shu-juan, YUAN Jia-xin, HUANG Guo-qin

(College of Agriculture/Research Center of Ecological Science, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: In order to develop maize-soybean intercropping industry, improve crop yield under intercropping mode and select
the optimal configuration mode of soybean bandwidth and row ratio suitable for maize intercropping in upland red soil of Jiangxi
Province, this experiment set three different bandwidths of 2. 0, 2.4 and 2. 8 m, and three different maize-soybean row ratio
configurations of 2:2, 2:3 and 2:4, taking maize single cropping, and soybean single cropping respectively as control group.
The differences of leaf area index( LAT) , dry matter accumulation, relative growth rate of dry matter and yield of intercropping
soybean under different belt width and row ratio were studied. The results showed that, under the belt width of 2. 4 m, plant
height, stem diameter, 100-seed weight, pods number per plant, and seeds weight per plant were the best. With the same
bandwidth, when the row ratio increased, the soybean yield increased. And with the same row ratio, when the soybean yield
decreased, the bandwidth configuration increased. The yield of monocropping soybean was the highest as 823. 11 kg-ha™'.
The yield of intercropping with 2.4 m bandwidth and 2:4 row ratio was 736.4 kg-ha™', better than other intercropping
treatments. Compared with monoculture soybean, the yield decreased by 11.77% , and was 17.29% higher than that of
2.4 m bandwidth and 2:3 row ratio. Under the bandwidth of 2. 4 m, the increase of row ratio was beneficial to the increase of
soybean leaf area index, relative growth rate of soybean dry matter and soybean yield. From the result of grey correlation, it
could be seen that the correlation of seed weight per plant was the largest. In the configuration with a bandwidth of 2. 4 m, the
seed weight per plant was the largest and the yield was better, indicating that the seed weight per plant had the greatest impact
on soybean yield. To sum up, the best field configuration is 2. 4 m width and 2:4 row ratio, which can provide theoretical
basis for the development of maize soybean intercropping model in upland red soil of Jiangxi Province.
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Table 1 Design table of field configuration experiment with different bandwidth and row ratio
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Maize-soybean Plant spacing Maize-soybean row
Treatment Band width/cm
row ratio ( maize/soybean ) /cm spacing/cm
By oRa 200 2:2 16.6/6.6 60
By 4Ry 240 2:3 13.8/8.3 60
By 4Ryy 240 2:4 13.8/11.0 40
B, gRys5 280 2:3 11.9/7. 1 80
By s R 280 2:4 11.9/9.5 60
SM 175 — 23.8 70
SS 125 — 13.3 50
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Fig. 1 Design of field experiment with different bandwidths and row ratios
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Fig. 2 Soybean leaf area index in different periods under the mode

of different bandwidth and row ratio configuration modes
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Fig. 3 Dry matter accumulation of soybean in different periods under

the mode of different bandwidth and row ratio configuration modes
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Fig. 4 Growth rate of soybean dry matter in different periods under

the different bandwidth and row ratio configuration modes
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Table 2 Analysis of soybean agronomic characters and yield under different bandwidth and row ratio configuration modes

b3 M el

Plant height Stem

Pod number Pod number

TRE R RRIERC RlE Pk

100-seed  Seed number Pod number Seed weight Yield

Treatment /cm diameter of single of multi weight/g per plant per plant per plant  /(kg-hm %)
/mm seed /g
B, oRy:n 29.87 b 4.84 b 5.07 ab 19.15 a 15.52.d 41.41 ab 24.81 a 12.05 a 672.22 ¢
B, 4Ry3 29.61 b 4.68 b 3.78 ¢ 14. 87 ab 17.50 ab ~ 36.31 be 20.22 ab 9.74 b 627.85 d
B, 4Roy 33.63 a 5.28 a 5.17 a 18.89 a 17.91 a 46.00 a 24.47 a 14.13 a 736.40 b
B, sRy3 30.19 b 4.93 ab 4.06 be 18.72 a 17.32 abe  42.17 ab 24.67a 12.64 a 611.91 d
B, sRyy 31.18 ab 4.84 b 3.33 ¢ 18.78 a 16.38 bed  44.33 ab 23.51 ab 13.35a 700.27 ¢
SS 25.47 ¢ 4. 14 ¢ 3.37 ¢ 12.72 b 16.04 ¢d  29.50 ¢ 18.37b 7.53 ¢ 823.11 a
A 2.0 m
29.87 4.84 5.07 19. 15 15.52 41.41 24.81 12.05 672.22
Average bandwidth 2.0 m
P DL 2.4 m
31.62 4.98 4.48 16. 88 17.71 41.16 22.35 16. 81 682.13
Average bandwidth 2.4 m
SFHEAF G 2.8 m
30. 69 4.89 3.70 18.75 16. 85 43.25 24.09 13.00 656

Average bandwidth 2. 8 m
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Table 3 Grey correlation analysis of agronomic
characters and yield under different bandwidth

and row ratio configuration modes

‘ RHRJE RIR PR
Correlation Relevance
Character
degree ranking
k= Plant height 0. 6923 2
254 Stem diameter 0. 6842 4
FRISERL Pod number of single seed 0. 6545 7
Z ki 3241 Pod number of multi seeds 0. 6749 6
H R EE 100-seed weight 0. 6313 8
FARRIERL Pod number per plant 0. 6838 5
HRRRIEL Seed number per plant 0. 6892 3
PARRKIER Seed weight per plant 0. 6990 1
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