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Effects of Different Maize and Soybean Intercropping Ratios on Photosynthetic
Characteristics and Yield of Soybean
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Abstract: In order to study the suitable row ratio of maize-soybean intercropping in the black soil region of northeast China
and promote the extension of maize-soybean intercropping pattern, this study took the maize and soybean intercropping system
as the main research object, and set the planting modes of maize monocropping ( M), soybean monocropping (S), maize-
soybean row ratio 2: 4 intercropping ( M2S4) , maize-soybean row ratio 4: 4 intercropping ( M4S4) and maize-soybean row ratio
4: 6 intercropping (M4S6). The effects of photosynthetic characteristics, dry matter accumulation, yield and economic value
of soybean under different intercropping ratios were analyzed. The results showed that with the decrease of maize band number
and the increase of soybean band number in intercropping, the Gs and Tr were significantly different from those in
monoculture, while the Ci showed an opposite trend. The treatment with 4 : 4 intercropping ratio ( M4S4) had better
intercropping advantages, and the land equivalent ratio was 1. 26. After considering the local government subsidies, the
compound economic output value of intercropping was significantly higher than that of the single cropping treatments, among
which M4S4 treatment had the most potential of increasing income. To sum up, M4$4 is the best corn-soybean intercropping
pattern in the black soil region of northeast China.
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Fig.1 Schematic diagram of field allocation of different corn-soybean intercropping ratios
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Fig.3 Analysis on aboveground dry weight of soybean in intercropping and monocropping
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Fig.4 Analysis on underground dry weight of soybean in intercropping and monocropping
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Fig.6 Analysis on photosynthetic parameters of soybean in intercropping and monocropping
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Table 1 Analysis on plant yield components of soybean in intercropping and monocropping

Qb3 [ER A

Nodes number of Pods number Seeds number Seeds weight
Treatment 100-seed weight/g

main stem per plant per plant per plant/g

M2s4 19.25 ab 49.44 a 111.53 a 23.13 a 21.23 b

M454 20.33 a 47.48 a 108.83 a 21.26 a 19.61 be

M4S6 20.22 a 47.31 a 105.74 a 19.59 a 18.77 b

S 18.13 b 46.87 a 103.47 a 24.52 a 23.49 a
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Table 2 Analysis on yield and LER of maize and soybean in intercropping and monocropping

s EE ST PNRS PR PP NRE YR
Yield of maize strip/ Yield of soybean stiip/  Maize composite Soybean composite Composite yield/ LER
Treatment (kg-hm2) (kg-hm2) yield/ (kg-hm ~2) yield/ (kg-hm2) (kg-hm2)
M2s4 17173.91 a 2407.05 ab 5724.64 a 1604.70 b 7329.34 d 1.18 ab
M4s4 16975.82 a 2219.87 ab 8487.91 b 1109.94 ¢ 9597.85 b 1.26 a
M4S6 16495.87 a 2032.05 b 6598.35 ¢ 1219.23 ¢ 7817.58 ¢ 1.11 b
M 10194.12 b 10194.12 a 10194.12 a 1.00 c
S - 2614.95 a 2614.95 a 2614.95 e 1.00 ¢
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Table 3 Analysis of compound economic output value between intercropping and monocropping
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b3 - ) A PNCEIVIT e
Maize composite Soybean composite Maize and soybean
Treatment Maize subsidy Soybean subsidy
economic output economic output economic output
M254 15799.99 d 9628.20 b 361.0 4000 29789.20 b
M434 23426.63 b 6659.62 ¢ 541.5 3000 33627.75 a
M4S6 18211.45 ¢ 7315.39 ¢ 433.2 3600 29560.04 b
M 28135.78 a 1083.0 29218.78 b
S - 15689.72 a 6000 21689.72 ¢

72021 4E 24 3 F KM 1 083 TG -hm =2, KEAMIE A 6 000 JG-hm =2, 2021 4EF KB H 2.76 TC-kg ™', KEEM K 6.00 TE-kg ™',
Note : Maize subsidy was 1 083 yuan-ha ™!, soybean subsidy was 6 000 yuan-ha ~! locally in 2021. Maize sell for 2. 76 yuan-kg ! and soybean sell

for 6.00 yuan-kg ! in 2021.
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