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Abstract ; Knowing the effects of agricultural landscape patterns on wheat aphid populations is an important theoretical basis
for ecological regulation and management of insect pests. Based on remote sensing data, land cover classification, and wheat
aphid abundance survey data, we took a wheat planting region as a typical example and calculated the landscape pattern
metrics and analyzed the effects of landscape patterns of farmland, non-crop habitat, and the regional agricultural landscape
on wheat aphid abundances using a negative binomial generalized linear model. The results showed that aphid abundance
was positively correlated with mean patch area and largest patch index of grassland and patch density of farmland, and was
negatively correlated with mean Euclidean nearest neighbor distance and area-weighted mean patch area of the regional
landscape and area—weighted mean patch area of farmland. The increase in patch area of grassland, fragmentation of the
regional landscape and farmland, and the aggregation of the regional landscape promoted an increase in aphid abundance.
The patch area and largest patch index of grassland and mean Euclidean nearest neighbor distance of the regional landscape
best predicted aphid abundance. The patch area of grassland, the fragmentation of farmland, and the spatial distribution and

fragmentation of the regional landscape and were important landscape factors affecting the occurrence of wheat aphids.
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Table 2 Correlation between landscape pattern of cropland and county and wheat aphid population

=S UK It 2 HEH 5 Farmland Pl 3t 5 Orchard EHURM County
Landscape pattern metrics R P R P R P
KA 1 ( PLAND) -0.091 0.484 -0.065 0.698
- BES T AL ( AREA_MN) -0.269 0.035* -0.066 0.694 -0.149 0.247
HBUINACT- A SR FL ( AREA_AM) -0.259 0.042" -0.059 0.725 -0.258 0.043 =
S RBEHAE % (LPT) -0.142 0.270 -0.046 0.783 -0.117 0.366
BELR 5 (PD) 0.310 0.014 -0.085 0.610 0.191 0.136
R (ED) 0.202 0.115 -0.052 0.756 0.215 0.093
- BEHL A E R (FRAC_MN) -0.119 0.357 0.023 0.889 -0.003 0.979
T BUIMACE B RER 53 4E % (FRAC_AM ) -0.092 0.475 0.086 0.607 -0.062 0.632
SE-H LA e A5 B (ENN_MN) -0.173 0.178 0.035 0.842 -0.278 0.029
T RBUIMASCE B LA e RBIHE 25 (ENN_AM) 0.007 0.959 0.195 0.261 0.047 0.715
BEHeE B i %5 (PRD) 0.187 0.146
FrAe ZREVETE B (SHDI) 0.097 0.452
# P<0.05.
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Table 3 Correlation between landscape pattern of non-crop habitat and wheat aphid population

B SRS %k PRI T Forest FH M Grassland KA F M Water 1R 50 Wetland
Landscape pattern metrics R P R P R P R P
SR AL ] (PLAND) 0.018 0.888 0.153 0.278 0.014 0.917 -0.126 0.667
SFEIBES A ( AREA_MN) -0.154 0.231 0.498 0.000**  -0.018 0.888 -0.195 0.504
T RBUIMACE B SEER T L AREA_AM) -0.120 0.355 0.411 0.002 ** 0.006 0.961 -0.135 0.645
I RBEHAEEL(LPT) -0.041 0.753 0.593 0.000 ** 0.030 0.814 -0.125 0.671
BEREE (PD) 0.232 0.069 0.041 0.774 -0.068 0.602 0.037 0.901
R (ED) 0.201 0.117 0.060 0.671 0.010 0.938 0.029 0.921
B HEE (FRAC_MN) 0.064 0.620 0.106 0.454 -0.062 0.633 0.419 0.136
T FIACE B BEH 43 2440 (FRAC_AM ) 0.017 0.896 0.330 0.017* -0.041 0.752 0.560 0.037*
S LAl e 48T 1 5 ( ENN_MN) -0.134 0.298 -0.030 0.841 0.023 0.861 -0.282 0.351
éﬁﬁﬁﬁi LB RIS -0.133 0.301 -0.020 0.893 -0.118 0.362 -0.211 0.489

* P<0.05; ** P<0.01
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Table 4 Model selection statistics for wheat aphid abundance
R Model R? df logLik AIC, AAIC W,
8.151-0.0015 AREA_AM,, +0.0445 AREA_MN_" +0.8718 LPI." -

0.52 6 ~438.80 8915 0.00 0.12
0.0031ENN_MN,
7.679-0.54x1075 AREA_AM,, ** +0.0260 AREA_MN " +
X 0.50 5 -440.11 8915 0.05 0.12
0.7049 LPL;
8.338+0.0330 AREA_MN " +0.5281 LP1" —0.0036ENN_MN 0.50 5 ~44020 8917 0.24 0.11
7.577-0.45x107° AREA_AM,, * —0.0014 AREA_AM_+0.0373 AREA
: 0.52 6 -439.03  891.9 0.46 0.09
_MN* +0.9977 LP1}*
7.681+0.0274 AREA_MN_’" +0.6770 LPI;* -0.78x1075 AREA_AM.,  0.49 5 ~440.40  892.1 0.63 0.09
8.188+0.0310 AREA_MN:* +0.5494 LP1% ~0.49x10™° AREA_AM,, -
g : ' 0.51 6 -439.45  892.8 1.30 0.06
0.0024ENN_MN,,
7.179+0.6943 PD;, * +0.0323 AREA_MN* +0.5165 LPI,, 0.48 5 -440.76  892.8 1.37 0.06
8.118-0.34x10"5 AREA_AM,,+0.0299 AREA_MN‘* +0.5847 LPI} -
@ ¢ 0.51 6 -439.49  892.9 1.39 0.06
0.0021ENN_MN
7.573-0.0013 AREA_AM,, +0.0380 AREA_MN* +0.9609 LP1" -
) 0.51 6 -439.50  892.9 1.39 0.06
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7.377-0.0019 AREA_AM_; +0.0427 AREA_MN " +
0.48 5 -440.95  893.2 1.74 0.05
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: " 0.50 6 -439.74 8933 1.88 0.05
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MN,;* +0.8758 LPI* -0.0021 ENN_MN,,
7.184+0.5240 PD,,—0.0014 AREA_AM_+ 0.0422 AREA_MN'* +
: : 0.50 6 ~439.80  893.5 2.00 0.04
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