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Effect of monoculture and intercropping on radiation use efficiency and yield
of maize and soybean
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(1. Institute for Farmland Irrigation Research, Chinese Academy of Agricultural Sciences, Xinxiang 453003, China;
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Abstract Field experiments were conducted to investigate the effect of two intercropping patterns (maize-soybean 1 : 3and 2 : 3)
and corresponding monoculture on the capture and use of solar radiation and on yields of maize and soybean in two growing seasons
(2006 and 2007). Results show that light extinction coefficients of monocultured maize and soybean, and 1 : 3 and 2 : 3 intercrop-
ping are 0.45, 0.60, 0.53 and 0.52 respectively. There is no significant maize biomass difference between the intercropping and
monoculture before 79 days after sowing. After the 79-day period, maize biomass in 1 : 3 intercropping becomes significantly higher
than that of maize monocultured at 0.01 probability level. There is a significant difference in maize biomass between 1: 3and 2 : 3
intercropping at 0.05 probability level. Soybean biomass of intercropping and monoculture is significantly different. RUE value of 1
:3(3.51g-MJ1)and 2 : 3intercropping (3.49 g - MJ™) is about 2.8 times that of monocultured soybean (1.24 g - MJ ™). However,
it is slightly less than that of the monocultured maize (3.56 g - MJ™). Grain yields for monoccultured maize and soybean are more
than those for intercropping treatments. However, total yields for intercropping treatments are 6.0% and 320% higher than the yields
for monocultured maize and soybean respectively. Incomes from the two intercropping systems are 56% ~ 60% and 70% ~ 74%
higher than those from monocultured maize and soybean. The findings suggest that intercropping may help increase crop production
through more efficient utilization of solar radiation, hence increase farmers’ income.
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Fig.1 Leaf area index (LAI) of maize and soybean under intercropping systems I11(a), 12(b) and monoculturing system (c)
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Tab. 1 Accumulation of above ground dry matter of maize and soybean in monocultures and intercropping in 2007 g-plant™
Maize Soybean
Days after sowing I_l |_2 I_l |_2
Monoculture Intercropping 1 Intercropping 2 Monoculture Intercropping 1 Intercropping 2
19 0.17+0.03a 0.13+0.03a 0.14+0.05a 0.21+0.01a 0.22+0.04a 0.19+0.04a
27 0.54+0.08a 0.51+0.04a 0.56+0.11a 0.39+0.03a 0.37+0.03a 0.34+0.06a
35 2.18+0.66a 2.30+0.50a 2.08+0.45a 0.83+0.10a 0.85+0.17a 0.75+0.21a
43 11.09+2.3% 11.23+1.80a 11.41+2.38a 1.96+0.39a 1.84+0.27a 2.26%0.54a
49 21.60+3.14a 22.08+2.02a 21.74+1.63a 4.20+0.19a 3.44+0.34a 3.80+0.32a
55 41.34+9.19% 41.43+6.03a 41.4445.53a 5.84+0.98a 7.55+0.50a 6.66+1.52a
63 73.77+12.07a 84.20+13.05a 75.66+14.82a 12.24+0.83a 13.77+2.63a 10.07+1.23a
69 89.23+15.06a 113.56+11.58a 94.79+16.98a 18.94+0.82a 22.42+5.44a 18.99+4.20a
79 133.23+12.36bB 177.10+12.04aA 142.23+14.94bAB 29.02+2.54a 30.12+3.56a 25.3746.70a
90 172.06+11.53bB 240.10+19.30aA 197.45+13.39bAB 32.56+2.64a 34.56+3.84a 32.56+8.20a
104 228.45+11.05cB 310.12+12.46aA 264.56+14.35bB 39.56+7.50a 41.12+7.85a 40.53+7.50a
114 280.65+14.10cB 350.23+14.04aA 320.45+19.87bAB 44.56+10.13a 46.56+9.14a 47.56+5.16a
124 301.23+21.78cB 370.56+25.41aA 345.23+21.95bAB 43.23+7.84a 44.63+4.97a 45.36+5.94a
131 40.23+7.44a 42.35+5.55a 41.36+5.97a
P<0.01 P<0.05 Different capital and small letters mean significant difference
among treatments at P<0.01 and P<0.05.
2
Tab.2 Grain and pod yield of maize and soybean under different cropping systems kg-hm™
Maize Soybean
Intercropping system
11 12 11 12 1 12
Monoculture Intercropping 1 Intercropping 2~ Monoculture Intercropping 1 Intercropping 2
Yield 9 560.60aA 8 145.36bB 8339.52bB 2398.81aA 1945.84bAB 1799.65bB 10091.20a  10139.17a
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