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Effects of different neighboring cropping on arthropod diversity in

maize field

ZHANG Jindong ZHAO Li-Yuan CHEN Qiang LI Qiang ZHANG Xiao-Ming® CHEN Guo-Hua"
( Collage of Plant Protection Yunnan Agriculture University State Key Laboratory for Conservation and
Utilization of Bio-Resources in Yunnan Kunming 650201 China)

Abstract: In order to know the arthropod diversity in different adjacent cropping maize fields in Puer City
of Yunnan Province. The arthropods communities were systematically investigated in the adjacent planting
of coffee rice plum in maize fields and maize monoculture as control by visual method and sticky trapping
method and the effects of different adjacent cropping on arthropod communities in maize fields were
analyzed. The results showed that the main natural enemy arthropods in maize fields were Diptera and
Hymenoptera and the lowest Akaike Information Criterion ( AIC) in maize monoculture field was
—16. 858. The optimum model was Y = —10. 312 — 1. 639D +2. 629PC2 ( Y was species diversity D was
the total number of investigated individuals and PC2 was the principal component 2 with the number of
natural enemy sub-communities as the principal component) . The total number of arthropod individuals

and the number of natural enemy sub communities were related to the diversity of arthropod communities

(31360436) ; (2019KJTX002) ;
( (2019) 43 ); (2020J0255)
1990 E — mail: sasazjl@ 126. com
) Author for correspondence: E - mail: zxmalex@ 126. com;

E - mail: chenghkm@ 126. com
Received: 2020 -06 -20; Accepted: 2020 - 11 -02



1 : 105

and the diversity of arthropod community in maize field could be increased by adjacent cropping the main
factors affecting arthropod community in maize field were natural enemy sub community and neutral sub
community. Among them the highest arthropod diversity index was 4. 082 in the maize and coffee adjacent
cropping. The main factors affecting arthropod community in corn field were natural enemy sub community
and neutral sub community. The individual numbers of natural enemy sub community has the largest effect
on the diversity of arthropods community in maize field the community diversity of arthropod in maize field
could be increased by adjacent cropping and coffee as the adjacent cultivation has the highest diversity
among all of the tested cropping. The results of this study can provide the basis for the regulation of
arthropod diversity in maize field by using adjacent cropping pattern.
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Fig. 2 Analysis of principal component on several arthropod species in different adjacent maize field
NI N2 N3 S1 2 S3 N N N

te: N, N, N; S, S, S, were the individual

number of natural enemies the individual number of phytophagous arthropods the individual number of neutral arthropods the

species number of natural enemy the species number of phytophagous arthropods the species number of neutral arthropods. MC

indicated maize and coffee adjacent cropping MR indicated maize and rice adjacent cropping MP indicated maize and plum tree

adjacent cropping

and M indicated that maize monoculture cropping. The same for table 2 fig. 3 and fig. 4.
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1

Table 1 Statistics of the proportion on total number of natural enemies in maize fields with different adjacent cropping maize field

Classes Orders Families (%) Proportion
Nabidae 0. 008
Insecta Hemiptera Reduviidae 0. 003
Ichneumonidae 0. 165
Hymenoptera Braconidae 0. 003
Sphecidae 0. 003
Chrysalidae 0. 003
Sphecidae 0.023
Pompilidae 0. 005
Scoliidae 0. 003
Carabidae 0.018
Coleoptera Staphylinoidea 0. 005
Coccinellidae 0.023
Dolichopodidae 0. 606
Diptera Asilidae 0. 003
Syrphidae 0.013
Araneidae 0. 064
Arachnida Araneida Theridiidae 0.018
Thomisidae 0.023
Opiliones Phalangodidae 0. 008
Scutigeridae 0. 005
Chilopoda Scutigeromorpha
2 ;
-4.469
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Fig. 3 Analysis of the number of natural enemies and species diversity in maize fields with different adjacent cropping
+ o Duncan
(P<0.05) 4 o Note: Data in the figure were mean + SD. Different lowercase letters in the same column indicated

significant difference among different adjacent cropping by Duncans multiple range test ( P <0.05) . The same for fig. 4.

2

Table 2 Model analysis of total individual number change and species diversity in different adjacent cropping

Adjacent cropping mode Model s, Sample size K AIC

MC Y = —2.055 +0.918D 0. 188 4 3 -0. 685
Y =4. 049 +0. 02PC1 1. 196 4 3 6.716
Y =12. 148 - 0. 896PC2 0. 046 4 3 -6.316
Y =14.906 — 0. 507PC1 — 1. 079PC2 0.114 4 4 -0. 686
Y = —1.545 +1. 049D —0. 369PC1 0. 046 4 4 -4.316
Y = —37.042 +3.238D +2. 353PC2 0. 004 4 4 -14. 086
Y = -20.59 +0. 31D -0. 089PC1 +0. 99PC2 0.114 4 5 1.314

MR Y = —0.218 +0. 802D 0.258 4 3 0. 581
Y =7.761 - 0. 948PC1 0.073 4 3 ~4. 469
Y =3.043 +0. 317PC2 0. 649 4 3 4.271
Y =11.92 - 1. 059PC1 —0. 180PC2 0.018 4 4 -8.070
Y =5.987 +0. 219D - 0. 786PCl 0. 057 4 4 -3.459
Y = —1.922 +0.903D +0. 500PC2 0. 049 4 4 -4.064
Y =13.926 — 1. 952D —0. 765PC1 —0. 822PC2 0. 052 4 5 -1.826

MP Y =4. 788 - 0. 366D 1.484 4 3 7.579
Y =4.754 0. 173PC1 1. 662 4 3 8.032
Y = —8.373 +0.956PC2 0. 148 4 3 -1.642
Y = —11.57 +0.291PC1 + 1. 081PC2 0. 030 4 4 -6.026
Y = —8.087 —4.756D +4. 484PCl1 0. 060 4 4 -3.254
Y = —11.823 +0.332D + 1. 156PC2 0.028 4 4 -6.302

Y =19. 385 +11. 254D -9. 642PC1 +3. 610PC2 0.034 4 5 -3.526
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1 Continued table 1

Adjacent cropping mode Model s, Sample size K AIC
M Y =1.375 +0. 984D 0. 037 4 3 -7.187
Y =4. 820 - 0. 295PCl 1. 101 4 3 6. 385
Y = —3.059 +0.993PC2 0.016 4 3 -10. 541
Y = —3.472 +0. 068PC1 + 1. 018PC2 0.011 4 4 -10. 039
Y =0. 798 +1. 035D +0. 125PC1 0.022 4 4 -7.267
Y = —10.312 - 1. 639D +2. 629PC2 0. 002 4 4 -16.858
Y = —9.979 —2.576D - 0. 079PC1 +3. 536PC2 0.018 4 5 -6.070
DY D PC1 1 PC2 2. .

Note: Y was the biodiversity index D was the total number of individuals PC1 was represents principal component 1 PC2 was

represents principal component 2. The model of bold font in the table represented the optimal model.
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Fig. 5 Analysis of the correlation between the number of surveyed individuals and principal component 2

and species diversity index in maize monoculture field
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3

2

Table 3 Regression equation of total individual number and PC2 with species diversity index in maize monoculture field

T

Independent variable Dependent variable Regression equation Correlation coefficient
y =0.0019x +1. 3748 0.984
Total number of individuals Species diversity index
2 (PC2)
y =0.0203x —3. 0586 0.993
Principal component 2 Species diversity index
(2012)
3
° (2019)
(2015)
(
2017) - N
( (2009)
2019) .
( 2015; 0
2019)
( 2017) o .
3 ( Han et al.
2001; Rivers et al. 2015; 2016)
( AIC) —16. 858 ( 2012;
Y =-10.312 - 1. 639D + 2. 629PC2 2014; Dong et al. 2015) .
( Nelson et al. 2018) .
( Shelton et al. 2017) , Tscharntke (2002)
5
0 (2018)

: (2013)
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