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Effect of film mulching on productivity and interspecific interaction
in maize-pea intercropping system

ZHAO Jianhua, SUN Jianhao, LI Weiqi
(Institute of Soil Fertilizer and Water-Saving Agriculture, Gansu Academy of
Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract; A field experiment was conducted in Hexi Corridor irrigation area of Gansu in 2012 and 2013, with
8 planting patterns including sole pea without mulching (P ), sole pea with mulching (FP), sole maize without
mulching (M), sole pea with mulching (FM) , maize intercropped with pea without mulching (M/P) , maize with
mulching intercropped with pea without mulching ( FM/P), maize without mulching intercropped with pea with
mulching (M/FP) , and maize with mulching intercropped with pea with mulching (FM/FP ). The productivity and
interspecific interaction in maize-pea intercropping system were evaluated based on grain yield, yield component
factor, LER and indexes of interspecific interaction, such as relative yield of mixtures (RYM) , relative competition
intensity (RCI) , aggressivity (A) to clarify the effects of film-mulching planting in intercropping system on produc-
tivity and interspecific interaction. The results showed that the land equivalent ratio (LER) values in all intercrop-
ping patterns were greater than 1.00, and the LER values of M/FP and FM/FP were significantly higher than those
of M/P and FM/P. There was no significant effect on yield of sole pea. Compared to M/P, the yields of inter-
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cropped pea in M/FP and FM/FP were increased by 24.1% and 32.5% , respectively, but the yield of intercropped
maize was not significantly affected by film mulching. Compared to M/P, two years’ average weight of FM/P and
FM/FP were increased by 35.2% and 35.1%, respectively. Compared to M/FP, they increased by 16.3% and
16.2% , respectively. Compared to M/P, the grain per plant and grain weight per plant of intercropped pea in FM/
FP were increased by 43.7% and 60.3% , respectively, and the grain numbers per spike of intercropped maize was
not affected by film mulching. Compared to M/P, two years’ average of 100—seeds weight of intercropped maize in
FM/P and FM/FP increased by 5.2% and 10.3%, respectively. The relative yield of mixtures (RYM) of all inter-
cropping patterns were greater than 1.0, and the relative competition intensity ( RCI) were negative, the relative
competition intensity of maize (RCI ) in FM/P and FM/FP were significantly higher than those of M/P and M/
FP, the interspecific interaction mainly was intraspecific competition, the aggressivity of pea relative to maize
(A,,) were negative, indicating that maize was the greater competitor in maize-pea intercropping system.
Therefore, both intercropped crops with mulching or intercropped maize with mulching in maize-pea intercropping
system efficiently improved yield of intercropped maize and strengthen the competition ability of maize to resource,
and increased the intercropping system productivity in Hexi Corridor in Gansu Province.

Keywords: mulching; intercropping maize with pea; yield; land equivalent ratio; interspecific competition
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Table 1

The effect of film mulching on land equivalent

ratio in maize-pea intercropping system

i ﬂ‘*ﬁﬁfﬁ B2 1 EP NSRS j:lﬂ%%l’%k[ﬁ
Year Planting L M2 HE [ Land equivalent
pattern PLER of pea PLER of maize ratio
M/P 0.69+0.07b  0.66+0.04a 1.35+0.10ab
2012 FM/P 0.71+0.04b  0.55+0.05b 1.26+0.09b
M/FP 0.87+0.06a  0.68+0.02a 1.56+0.05a
FM/FP 0.90+0.08a  0.53+0.04b 1.43+0.12ab
M/P 0.69+0.02b  0.88+0.08a 1.57+0.06b
2013 FM/P 0.82+0.08b  0.75+0.07ab  1.57+0.09b
M/FP 1.04£0.09a  0.83+0.07ab  1.87+0.10a
FM/FP 1.16£0.05a  0.73%0.03b 1.89+0.03a

T R E AR EZE (n=3) |, AP AR TRl NS 5
REFEIR AL BRI 22 5 9.3 (P<0.05) , Nl

Note : The data were means + S.E. (n=3). Values in the same col-
umn followed by different lowercase letters were significantly different a-

mong different treatments ( P<0.05) , the same below.

®2 BEXEX || BREEMTEHHME/ (kg - hm™)
Table 2 The effect of film mulching on yield in

maize-pea intercropping system

LLEN SN

FR b e B I?K j?[]ﬁf':%
Year Pea Maize Weighted mean
pattern
P 4537.3+325.5b
FP 4611.4+338.0b
M 16074.9+412.4¢c
M 20482.5+538.0b
012 M/P 5111.4+441.0b  32409.0+669.8a  8383.1+343.7b
FM/P 4833.6+588.0b  33742.4+2630.3a  9852.3+265.7a
M/FP 6037.3£195.1a  32964.6+1722.6a 8432.5+117.8b
FM/FP 6241.4+224.5a  30334.9+4572.0a  9901.7+392.2a
P 3259.4+169.7b
FpP 3370.5£115.7b
M 15877.3+1680.0c
FM 19210.8+452.6¢
2013

M/P 3500.24£55.6b  41705.8+1032.4ab  5292.4+560.0c

FM/P 4166.9+433.9ab  43113.3+4018.7a  8650.6+137.7a
M/FP 4648.4+1051.7ab 39298.3+390.2b  7465.4+499.0b
FM/FP 5166.9+£822.2a  42002.1+1127.7ab 8576.6+62.1a
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Ki - BRTURTS.6 KL - BRTT BABRKLEE 2 a P50
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- a
220} a
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£ 1o}
205
=z
0
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2012 2013
[ /£ # 5X Intercropping patterns
Ay Year

L RFR/ING SRR R AR B 25 57 83 (P<0.05)
Note; Different lowercase letters in the figure indicate sig-
nificant differences among different treatments ( P<0.05).
B 1 BEXEMEEKEXN 2N m
Fig.1 The effect of film mulching on relative yield

of intercropping pattern

®3 EBEXELERHEEEERKRM
Table 3  Effects of film mulching on yield component

of pea in different treatments

P g X BARBRRLEL HBRRITE /g
Year Planting Grain number Grain weight
pattern per plant per plant
P 14.8+3.3d 25.2+3.4d
FP 17.3+0.7cd 26.2+3.5d
2012 M/P 19.5+2.0bc 36.3+4.2¢
FM/P 21.7+2.7b 50.8+7.3ab
M/FP 18.9+0.7bed 41.5+5.3bc
FM/FP 27.3+3.4a 55.2+8.2a
P 11.2+2.7b 19.4+3.6¢
FP 11.4+1.2b 24.9+2.7¢
2013 M/P 11.4x1.4b 24.9+3.5¢
FM/P 13.6+1.4ab 33.6x1.2b
M/FP 14.3£3.0ab 37.8+5.8ab
FM/FP 17.1+4.3a 42.9+2.5a
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Table 4  Effect of film mulching on yield component

of maize in different treatments

A TR £

¥y Planting Grain number E*ii/g
Year . 100-seed weight
pattern per pike
M 607.2+12.8a 33.3+0.1a
FM 624.1+£39.7a 34.7+0.6a
2012 M/P 473.8+20.6b 29.9x1.8b
FM/P 408.0+8.7¢ 33.1+1.2a
M/FP 480.8+21.8b 29.6+0.1b
FM/FP 451.0+£23.1b 33.7+0.9a
M 579.2+15.3a 36.9+0.7abc
FM 569.5+26.3ab 37.4+0.5ab
2013 M/P 537.2+28.9abc 35.3x1.2¢
FM/P 503.5+25.1¢ 35.5+1.3¢
M/FP 498.1+£23.3¢ 36.0+0.9bc
FM/FP 525.6+33.6bc 38.2+1.3a

R5 BEXMEKX | BREEMREEHZM
Table 5 The effect of film mulching on competition ability

between pea and maize in maize-pea intercropping system

T =
gy RN o oomes OMAT

Year anting i JiE RCI, F5RE RCI, e

pattern Y] A,

M/P -0.04+0.12a -1.00+£0.13b -0.96+0.10c

2012 FM/P -0.06+0.08a -0.66+0.17a -0.60+0.09b
M/FP -0.30£0.11b  -1.07+£0.08b -0.77+0.17bc

FM/FP -0.31£0.09b -0.59+0.14a -0.25+0.04a

M/P -0.03+0.04a -1.83+0.03b -1.62+0.34b

2013 FM/P -0.23+0.15a -1.27£0.24ab -1.04+0.31a

M/FP -0.55+0.16b -1.67+0.07ab -0.95+0.34a

FM/FP -0.73+0.09b -1.21£0.10a -0.48+0.19a
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