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(1. R KEEY R e R i R, BIE B AR, Ma 210095;
2. INZRA T AR, BFFH 251400)

WE: ARRIEABAT 2 R-K LRSS = f L R BEARAE SR T 0, EE2R X
2 BAE R = A AF T AR EF 750 kg/hm? e it F ReAt 375 kg/hm?, T4 A K 1A E & 18] 2 &k
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Effects of monoculture and intercropping of maize and soybean with reduced use
of fertilizer on crop yields, insect community composition and diversity
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Abstract: To explore the effects of intercropping of maize with soybean with reduced use of fertilizer on
crop yield and insect community composition and diversity, the monoculture and intercropping of corn
and soybean were designed with standard application of fertilizer (750 kg/hm®) and half application of
fertilizer (375 kg/hm?). The diversity of insect communities in the field was investigated during the
growing period and the yields of corn and soybean were measured after these crops were harvested. The
results showed that, compared with monoculture, intercropping incorporated with standard application
of fertilizer increased the biomass, grain weight of 100 maize plants and 1 000-grain weight by 78.33%,
85.35% and 38.71%, respectively, while the halved application of fertilizer increased those by 90.91%,
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135.73% and 33.33%, respectively. Compared with standard fertilizer treatment, halved fertilizer treat-
ment reduced the grain weight of 100 plants of monoculture maize by 22.45%. Intercropping incorporat-
ed with the standard application of fertilizer reduced the seed weight of 100 soybean plants and 1 000-
seed weight by 49.47% and 11.54%, respectively, and halved application of fertilizer reduced the bio-
mass, seed weight of 100 soybean plants and 1 000-seed weight by 73.94%, 50.51% and 17.39%, respec-
tively. Compared with standard fertilizer treatment, halved fertilizer treatment reduced the seed weight
of 100 soybean plants by 65.02% and 65.73%, respectively, when monoculture and intercropping were
adopted, and reduced the biomass of 100 soybean plants and 1 000-seed weight by 73.14% and 17.39%,
respectively, while intercropping was adopted. As compared to monoculture, intercropping significantly
reduced the number of species, diversity index and evenness index of maize and soybean pest communi-
ties when standard fertilizer and half fertilizer were used, and significantly reduced the number of spe-
cies and dominance index of natural enemies of maize, and the number of species and evenness index of
natural enemies of soybean. The results showed that intercropping of maize and soybean could increase
maize yield effectively, but not for soybean yield, and reduce the occurrence of insect pests. It indicated
that summer maize and soybean should be intercropped in the field, which would be more beneficial for
controlling the occurrence of field crop insect pests and hence increase the overall yield through natural
balance in the ecosystem.

Key words: maize and soybean; monoculture and intercropping; reduced use of fertilizers; yield assess-

ment; insect community; diversity
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2.1 BERLEHE T EAFAE BER BER =20
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0.05) 5 W A1, FboA AL RN AERE K ST 247 (5 2552 i K o
By AR AR W A RR AR EE R TR EE (P<0.001 1§,

P<0.01) , 3 %) 32 H.AE FH i 3 52 I K G 00 A fR A
Yy (P<0.001) FIE #RAFRL B (P=0.002<0.01,% 1),
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Table 1 Two-way ANOVA of the effects of planting patterns and fertilizer levels on crop yields of maize and soybean (F/P values)

YEW - & S A T AMWAEY R kPRI E TR E
Crop yield Influencing factor Biomass per 100 plants Seed weight per 100 plants 1 000-seed weight
Tk Tl ARt Planting pattern 121.000/<0.001" 311.436/<0.001°" 273.857/<0.001°"
Maize yield JIEE7K - Fertilizer level 2.394/0.131 5.334/0.027° 5.076/0.030°
P AR e Ak b 2 0.014/0.906 3.334/0.076 5.801/0.021°
Planting patternxfertilizer level
KE =4 T2 Planting pattern 49.776/<0.001""* 49.698/<0.001""* 12.047/0.001°
Soybean yield KK Fertilizer level 43.360/<0.001"" 106.394/<0.001"" 15.247/<0.001°"
AR < AT A Ach ¥ 22.536/<0.001"" 11.201/0.002* 0.424/0.519

Planting patternxfertilizer level

*: P<0.05; **: P<0.01; ***. P<0.001.
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AR AR W TR ) ) S AR T 73.14% M
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Fig. 1 The biomass, seed weight per 100 plants and 1 000-seed weight of the monoculture and intercropping cultivation of

maize (A, C, E) and soybean (B, D, F) under standard and half application of fertilizer
IN: ARAfERUL; 1/2N: ZIEWCE . BIPEEE R PR Er Rt . IR /NG B3 I FRAn LR 5 i TR b P 2
[ BAE 5 R 22 [0 28 LSD AR 30 7 P<0.05 K P22 5 it % . IN: Standard N fertilizer; 1/2N: N fertilizer halved. Data are mean+

SE. Different uppercase or lowercase letters indicate significant difference between the standard and half application of fertilizer or

between the monoculture and intercropping cultivation at P<0.05 level by LSD test, respectively.

F2 FEMERKSERKENEXRMKEREERR X%

FNE N E F 75 ZE 2 (FIP{E)

Table 2 Two-way ANOVA of the effects of planting patterns and fertilizer levels on the communities of insect pests

and natural enemies in the fields of maize and soybean (F/P values)

Planting patternxfertilizer level

— T
EETEE — wiks SRS sy OOCORED
Insect . . . L . . Dominance
. Crop Influencing factor No. of species Diversity index ~ Uniformity index .
community index
+ Rk Tk FhiERE Planting pattern 26.944/<0.001""  22.368/<0.001"™"  8.317/<0.007"  0.202/0.656
Community Maize  AERIKF Fertilizer level 0.078/0.782 0.018/0.893 0.190/0.666 1.388/0.246
of insect pests AR 0 AR K - 0.377/0.543 0.006/0.937 0.208/0.651 9.847/<0.004""
Planting patternxfertilizer level
J5 FhiERE Planting pattern 145.189/<0.001" 108.695/<0.001"" 17.306/<0.001”"  1.670/0.205
Soybean JIE#}/K T Fertilizer level 1.047/0.313 0.556/0.461 0.583/0.450 2.155/0.151
FREASE AR 2K S 10.867/<0.002”  18.494/<0.001"  9.751/<0.004™  0.106/0.747
Planting patternxfertilizer level
RFREE Fok PR Planting pattern 5.728/0.022° 2.622/0.114 2.773/0.105  17.726/<.001""
Community Maize  HEAL/KF Fertilizer level 1.733/0.196 0.852/0.362 0.230/0.634  12.282/0.001"
of natural AR 2 AR K A 0.126/0.722 0.841/0.365 0.464/0.500 6.440/0.016"
enemies Planting patternxfertilizer level
K& FEEL Planting pattern 9.362/<0.004"  0.392/0.535 5.247/0.028" 1.873/0.180
Soybean HERI/KSE Fertilizer level 0.304/0.585 1.921/0.174 0.187/0.668 2.099/0.156
bR ALK 0.129/0.728 0.406/0.528 0.035/0.852 0.037/0.848

*: P<0.05; **: P<0.01; ***. P<0.001.
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Table 3 Effects of the monoculture and intercropping cultivation of maize and soybean under standard and half application of fertiliz-

er on the community diversity of pests and natural enemies

REVE 1E#) FAE AR 2 K YRS RS H WSERRE RRERRED
Community Crop Planting pattern Fertilizer level No. of species Diversity index Uniformity index Dominance index

FEIREE oK PfE IN 2.2240.51 Aa 0.59+0.16 Aa 0.55£0.12 Aa 0.50+0.04 Aa

Community  Maize Monoculture 1/2N 2.28+0.39 Aa  0.60+0.17 Aa 0.55+0.15 Aa 0.59+0.08 Aa

of insect pests [E1/E IN 1.40+£0.19 Ab  0.27+0.08 Ab 0.37+0.09 Ab 0.67+£0.10 Aa

Intercropping 1/2N 1.24+0.44 Ab  0.284+0.13 Ab 0.30+0.12 Ab 0.47+0.13 Aa

Ke L8 IN 3.9240.33 Aa 0.73+0.04 Aa  0.55£0.03Aa  0.58+0.01 Aa

Soybean  Monoculture 1/2N 43240.69 Aa  0.87+0.14 Aa 0.66+0.06 Aa 0.54+0.06 Aa

[A]4F IN 2.38+0.53 Ab  0.49+0.13 Ab 0.51£0.10 Ab 0.65+0.08 Aa

Intercropping 1/2N 1.62+0.36 Ab  0.30+0.15 Ab 0.34+0.16 Ab 0.58+0.10 Aa

KEHEE Tk LI IN 1.2240.09 Aa  0.23+0.04 Aa  0.34+0.06 Aa  0.68+0.02 Ba

Community  Maize Monoculture 1/2N 1.50+£0.07 Aa  0.37+£0.02 Aa 0.45+0.03 Aa 1.50+£0.07 Aa

of natural i IN 0.88+0.30 Ab  0.18+0.09Aa  024+0.14Aa  0.45+0.12 Bb

enemies Intercropping 1/2N 1.04+£0.21 Ab  0.18+0.07 Aa 0.22+0.09 Aa 0.58+0.12 Ab

KE JEER (S IN 1.28+0.14 Aa  0.30+0.05 Aa 0.33+0.03 Aa 0.49+0.09 Aa

Soybean  Monoculture 1/2N 1.32+0.36 Aa  0.30+0.13 Aa 0.35+0.13 Aa 0.57+0.12 Aa

[a]/F IN 0.60£0.19 Ab  0.08+0.05 Aa 0.12+0.08 Ab 0.40+0.09 Aa

Intercropping 1/2N 0.78+0.12Ab  0.12+0.01 Aa 0.17+£0.01 Ab 0.50+0.12 Aa

IN: PRUERD; 12N Z0E . 2 EdE B E 5 iR . ANEK NG TR i Fom A E RS i 2 AR R b 3 2
[a]  BAE SR /E 22 [A] 2 LSD EE K 36 7E P<0.05 /K -2 % 5 3% . IN: Standard N fertilizer; 1/2N: N fertilizer halved. Data are mean+

SE. Different uppercase or lowercase letters indicate significant difference between the standard and half application of fertilizer or

between the monoculture and intercropping cultivation at P<0.05 level by LSD test, respectively.
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Al LA A A B I E AR FoR AR R —
ERRZRETR(X4,2017), FUEEILHIX, £
K=K G AEA BT AR B R R = i, iR RS
AR REARAS X F EOR P i s e R oK
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