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Abstract [Objectives] Understanding the ecological effects of regional landscape composition on the natural predators of
maize pests during the maize seedling stage could provide a theoretical basis for the ecological control of pests in maize field.
[Methods] Research was conducted at 92 sample points in corn fields in Shandong province. Based on population dynamics,
remote sensing imaging and land cover classification data, we used a mixed effects model to analyze the effects of cropland,
residential industrial traffic, grassland, forest and water, on predator populations during the maize seedling. [Results] A total
number of 3 744 predatory species were identified, of which the most abundant were Erigonidium graminicolum (55.29%),
Propylaea japonica (25.32%), Orius similis (6.73%), Theridion octomaculatum (4.01%), Harmonia axyridis (3.58%) and
Misumenops tricuspidatus (3.47%). Forest and water habitat had a significant positive effect on the abundance of Propylaea

japonica, and grassland and water habitat had a significant positive effect on the abundance of Misumenops tricuspidatus.
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Water and forest habitat had a significant positive effect on the overall number of predatory species. [Conclusion] Non-crop

habitat plays a crucial role in maintaining populations of the natural predators of maize pests during the maize seedling stage in

the north China farmland landscape.

Key words landscape composition; maize seedling stage; predators; population quantity
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Fig. 1 Investigation of predatory natural enemies in maize seedling stage
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Fig. 2 Population distribution of predatory natural enemies in maize seedlings stage
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A. Quantities of Propylaea japonica per 100 plants; B. Quantities of Harmonia axyridis per 100 plants; C. Quantities of
Theridion octomaculatum per 100 plants; D. Quantities of Erigonidium graminicolum per 100 plants; E. Quantities of

Misumenops tricuspidatus per 100 plants; F. Quantities of Chrysoperla sinica per 100 plants; G. Quantities of Orius similis
per 100 plants; H. Quantities of 7 species predators per 100 plants.
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Table 1 Landscape effect on the population of Propylaea japonica in maize seedling stage

JUEF Scale  BFHREH Patch type  f4i1{A Estimate  #RifEiRZE SE AME A t{H tvalue P 1{H Pr(>Jt))
i Grassland 3.951 2.215 79.512 1.784 0.078 3
JEAETAEAEE Urban 3.683 2.147 79.318 1.784 0.090 3
5 km #Hth Cropland 3.849 2.151 79.418 1.790 0.0773
i Forest 4.278 2.168 78.823 2.028 0.047 5*
JKAR Water 4.507 2.191 79.953 2.057 0.043 0*

*FR PAH/NT 0.05, RASHXS FASRAT B E BN, TR,

* indicates that Pr(>|t|) is less than 0.05, and the dependent variable has a significant effect on the independent variable. The

same below.
#2 ENNEREGH=RTEHMBERENE
Table 2 Landscape effect on the total population of Misumenops tricuspidatus in maize seedling stage
JUJE Scale  BEERISH Patch type  fhiiH{E Estimate  #rvfEiR22SE AmME df t{Htvalue P {H Pr(>t])
4 km HH Grassland 03811 0.184 4 78.9720 2.067 0.042*
JEAE TP AZE Urban 0.276 5 0.167 4 77.965 8 1.652 0.103
b Cropland 0.2753 0.168 8 78.124 8 1.631 0.107
PR Forest 0.207 8 0.184 2 77.402 6 1.128 0.263
KK Water 0.2794 0.184 6 78.400 9 1.514 0.134
3 km ¥ Grassland 0.3430 0.164 4 79.426 7 2.086 0.040 2*
JEATA22 Urban 0.2519 0.146 4 78.4715 1.721 0.089 2
b Cropland 0.246 4 0.1475 78.569 2 1.670 0.098 8
MHL Forest 0.1857 0.160 7 77.988 6 1.156 0.251 2
JKIR Water 0.2816 0.1657 79.1725 1.699 0.0932
2 km L Grassland 0.2359 0.1393 79.422 6 1.693 0.094 3
JEAE Tk 3giE Urban 0.1794 0.1277 78.302 7 1.405 0.164 1
#hHb Cropland 0.1752 0.1279 78.244 8 1.370 0.174 7
M Forest 0.1347 0.1416 77.857 1 0.952 0.344 3
KR Water 0.324 6 0.159 2 80.858 1 2.040 0.044 7*
1km Wi Grassland 0.098 1 0.1035 79.772 3 0.948 0.346 1
JEAE TP AZE Urban 0.097 1 0.0917 79.092 9 1.060 0.292 5
b Cropland 0.092 3 0.0910 78.718 3 1.015 0.3133
PR Forest 0.054 7 0.121 4 80.006 2 0.450 0.653 8
KA Water 0.262 3 0.1127 81.5817 2.328 0.022 4*
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Table 3 Landscape effect on the total population of predatory natural enemies in maize seedling stage

RPE Scale  BEHLZEA Patch type  fhi1{E Estimate  #r#fiiR2: SE HMEE df  t{A tvalue P {H Pr(>|t)
Eiifh Grassland 10.551 5.526 76.312 1.909 0.060 0
JEAE Tk 2238 Urban 10.117 5.356 76.177 1.889 0.062 7
5 km HfHL Cropland 10.510 5.365 76.243 1.959 0.053 8
HHs Forest 10.893 5.400 75.918 2.017 0.047 2*
KA Water 11.920 5.474 76.670 2.177 0.032 5*
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