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Effects of maize—soybean intercropping with different widths on photosynthetic characteristics of soybean and
population yield
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Abstract: We conducted field experiments in 2018 and 2019 to explore the effects of maize—soybean intercropping, laid out at different
widths based on the agricultural machinery used, on the photosynthetic characteristics of soybean and population yield. We measured the

photosynthetic and physiological growth indices of soybean and population yield, under maize—soybean intercropping modes in a 2:1(I),
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2:2(I»), and 2:3(Iy) ratio, with fields of single maize (SM) and single soybean (SSB) as the controls. The results after two years showed

that the diurnal variation in photosynthetic active radiation (PAR) above the canopy of the soybean showed a single—peak curve trend that
increased first and then decreased. As the ratio of the soybean planting increased, the PAR above the canopy of intercropping soybean
increased gradually, however, all their values were smaller than that of the monoculture. The net photosynthetic rate (Pn), stomatal
conductance (Gs), transpiration rate (Tr) and aboveground biomass of soybean decreased in the intercropping systems compared with the
monoculture. All indices increased as the ratio of soybean planting increased, among the treatments, the values for I, were significantly
lower than those for I and SSB, and there was no significant difference between I, and L. The intercellular CO, concentration (Ci),
chlorophyll content and height of soybean plants increased in the intercropping systems compared with the monoculture. All the indices
decreased with the increase in the ratio of soybean planting, with the values for I, being significantly higher than those for I and SSB. The
maize yield increased and soybean yield decreased, both significantly, in the intercropping systems—compared with the monocultures—based
on total treatment area. The LER (land equivalent ratio) based on grain yield of the three intercropping treatments increased with the

increase in the ratio of soybean planting. The maize—soybean planting ratios of 2:2 and 2:3 demonstrated the advantages of intercropped

production.

Keywords : wide intercropping; soybean; photosynthetic characteristics; yield
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Table 1 Photosynthetic characteristics of soybean functional leaves under different treatments in 2018 and 2019

A AN I 1) L LA AR Po/ AL G/ JELIE] COL ¥ JEE Ci/ ZENE AR T/
Year Time Treatments (umol CO2+m™+s™) (mol HO+m™+s™) (pmol CO,+mol™) (mmol H,0-m?+s™)
2018 8 JH I 34.18+1.05¢ 1.01+0.06¢ 267.64+6.82a 7.61+1.11¢
1 35.75+1.21b 1.07+0.08bc 252.95+8.59h 8.05+0.50bc
I3 36.84+0.84ab 1.10+0.02ab 248.76+15.36bc 8.94+0.26h
SSB 37.25+0.87a 1.16+0.04a 237.92+6.96¢ 10.17£0.3a
104 I 24.83+0.39¢ 0.82+0.06¢ 320.22+1.19a 8.7+0.16b
I 26.45+1.05b¢ 1.01+0.05b 315.49+12.07ab 9.07+0.07ab
L 27.11£1.02ab 1.06+0.06ab 307.49+8.87ab 9.14+0.45ab
SSB 28.39+1.17a 1.12+0.06a 293.66+22.77b 9.31+0.21a
12 I 15.45+1.63b 0.62+0.13b 334.19+12.20a 6.29+0.71b
I» 16.25+1.22ab 0.71+0.10ab 329.69+9.41ab 6.72+0.3ab
I3 17.01£1.27ab 0.74+0.04ab 325.53+14.92ab 6.87+0.42ab
SSB 17.78+1.19a 0.81+0.10a 318.19+3.9b 7.03+0.15a
2019 28 A I 34.57+1.51¢ 1.16+0.07¢ 277.64+8.11a 7.77+0.65¢
I» 36.19+0.94bc 1.23+0.05b 261.69+5.82h 9.29+0.26h
Is 37.76+1.50b 1.27+0.04h 258.73+2.82b 9.65+0.39ah
SSB 39.88+2.41a 1.37+0.04a 244.65+6.08¢ 10.24+0.28a
2108 L 30.57+1.51¢ 0.73+0.09¢ 232.51+8.45a 7.34+1.07b
I» 32.91+0.96b 0.88+0.14bc 224.32+3.32ab 8.81+0.13a
I 33.77+1.16b 0.90+0.03b 219.71+7.96bc 9.07+0.04a
SSB 36.40+1.39a 1.08+0.05a 208.56+£9.97¢ 9.36+0.18a
12 I 24.90+2.27b 0.56+0.04b 290.84+9.03a 5.59+0.31¢
I 27.35+1.26a 0.64+0.08ab 274.58+14.722h 5.66+0.22bc
I 28.2x1.11a 0.67+0.09ab 262.05+9.92b¢ 6.14+0.23ab
SSB 29.64+1.45a 0.732£0.11a 253.15+4.64¢ 6.20+0.66a

T RIS ) NE RE R OR [F) — AR 03 | [6]— AN ] A B o) 22 57 2. 3% (P<0.05) . R Al

Note: The different lowercase letters in a column indicate significant difference among different treatments in the same period in the same year at P<

0.05. The same below.

R2 2018 FFM 2019 FAEREXEEHRAIM EEBEME ()
Table 2 Aboveground biomass of soybean plants under different
treatments in 2018 and 2019(g)

0y 4k FERRS I Time

Year  Treatments 558 JH 5510 JH 5512 5

2018 L 26.98+3.44c  37.33+0.96c  41.60£0.79¢
I 33.56+0.45bh  43.77+1.41b  49.77+3.54b
Ls 38.37+0.81ab  46.79+1.62b  51.08+6.52h
SSB 40.06+547a  55.89+4.14a  65.08+2.14a

2019 L, 21.620.60c  33.32¢1.07c  45.34x1.13¢
L 23.84x146be  37.57+2.11b  50.26+3.58hc
Ls 2477+1.83b  38.88+2.30b  51.47+3.16b
SSB 33.03x1.04a  44.58+3.02a  66.03+2.33a
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Table 3 Yield and LER under monoculture and intercropping in 2018 and 2019

A St FURLF B 100-seeds weight/y "1k Yield/(kg-hm™) §R SR PNGATES ] 3G b
Year  Treatments B S Ko £k N 4t LERy i H LERss LER
2018 SM 39.19+0.07a — 15 145.1b — — — —
SSB — 21.91+0.22a — 3562.8a — — —
L 36.46+0.36¢  20.37x1.04b  15793.2ab 2 660.6b 0.72 0.23 0.95
L 36.16+0.62¢ 19.93+0.46b 17 6543a  3431.0b 0.62 0.45 1.07
L 37.86+0.69b  19.49+0.58b 17 876.6a  3539.8b 0.52 0.56 1.08
2019 SM 37.82+1.53a — 15 459.9b — — — —
SSB — 28.31+0.21a — 3873.1a — — —
L 38.65+0.76a  27.46x0.69b  15796.7b  2792.6¢ 0.72 0.21 0.93
L 36.02£0.83b  26.77+0.58b 17 123.1a 3 514.4b 0.60 0.41 1.02
L 35.15+1.12b  26.90+0.63b 17 612.7a 3 666.1b 0.51 0.53 1.03

T [A)AE A TR OK DR ™ 2 T 1) 1 o e 1A AR 9™ ik

Note: The yield of corn and soybean in intercropping is based on the total area of intercropping.
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