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Relationship between agricultural landscape composition and population
density of Chromatomyia horticola during oil seed rape bloom
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Abstract Agricultural landscapes impact the ecosystem services of biological control and pollination, but they may
also affect the density of pests. In order to understand the effect of different agricultural landscape backgrounds
on population density of the oilseed rape leat miner Chromatomyia horticola , surveys were conducted at three
times during rape flowering at 18 experimental sites in different landscape contexts in Northern Jiangxi. General-
ized linear models with a negative binomial error distribution were used to analyze the relationship between leaf
miner density and landscape composition. The results showed that during the initial flowering stage, full-blossom
period and flower preliminary final, the population of C. horticola demonstrated similar trend. Serious damage
occurred during full-bloom, and the density of leaf miners differed substantially among different experimental
sites. Landscape variables correlated with densities of C. horticola. Grassland and forest area near the surveyed
fields had a significant positive correlation with pest density, whereas arable land area in mid-range scales (1 000m
radius) had a negative correlation with the occurrence of C. horticola. These results indicated that landscapes with
more arable land had lower prevalence of the rape leaf miner. Further work is needed to corroborate and explain
these findings. The current paper should be a case study for the analysis of ecosystem services, also may provide
reference materials for ecological control of C. horticola .
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Table 1 Landscape composition on each experimental site

FEH - T A [R] 242 7 BB PN 4R Ml S AA % L A5 / %6 Percentage of landscape composition at 4 spatial scales
=l Iiﬁamn LC1 LC2 LC3 Lc4 LG5 LC6  LC7 LC1 LC2  LC3  LC4 LG5 LCs  LC7
Site no. 200 m 500 m
SI  Hi# Xinjian 0 4.6 3.8 0 22. 6 0 69. 1 0 1.2 1.6 0 37.2 0 49.9
S2  Hi# Xinjian 0 0 0.6 3.7 10.7 0.9 84.1 0.5 1.7 2.8 4.8 11.8 1.8 76.7
S3 B4 Gao’an 0 0.1 3.4 16.3 22.8 0 57.3 0 3.2 3.7 18.0 18.6 0 56. 5
St %X Anyi 0 0 0 0 12.5 0 87.5 0 2.2 0 0.4 7.6 0 89. 8
S5 B Gao’an 0 13.4 0 14.5 0 0 72.1 0.7 2.8 1.7 41 0 0 90. 7
S6 B Gao’an 0 0 0.1 3.6 22.9 0 73.5 0 0 2.8 17.6 4l1.4 0 38.2
S7  ¥i# Xinjian 0 17.7 19.4 0 0 0 62. 9 0 47.5 10.4 2.6 6.7 0 32.9
S8 42X Anyi 0 0 0.2 0.3 15.8 0 83.7 0 23.0 1.7 0.1 5.7 0.2 69.3
S9 %X Anyi 0 3.6 0 5.2 22.5 0 68. 6 0 24.1 1.8 2.8 6.4 0.3 64.7
S10 7K {& Yongxiu 0 0.3 17.1 5.5 15.1 0 62. 0 0 0.6 11.3 4.7 5.9 0 77.4
S11 =k Fengcheng 0.6 7.2 4.5 0 7.1 0 80. 6 2.0 5.4 26.5 0 5.4 1.8 58.8
S12 %% Jing’an 30.9 0.5 0 0.1 6.4 0 62. 2 23.2 23.5 3.9 3.1 8.2 0 38.1
S13 % Jing’an 0 2.5 18.8 0 17.7 0 61. 0 0 32.2 8.2 3.9 7.4 0.4 48.0
Sl4 %% Jing’an 0.1 8.4 26.9 .o 17.3 0 46. 4 7.0 17.9 31.8 8.6 10.7 0 24. 1
S15 3% Jing’an 0.1 11.3 15.2 3.6 30.0 0 39. 8 1.9 38.7 14.7 2.1 17.8 1.6 23.2
S16 %% Jing’an 0 23.9 3.5 0.2 1.4 20.5 50.6 0.0 54.7 3.7 0.1 4.6 6.4 30.6
S17  ZE3 Fengxin 2.4 6.6 4.3 4.3 17.8 3.1 61.6 7.7 9.0 2.9 12.8 17.3 7.6 42.8
S18 %X Anyi 0 9.5 3.0 0 2.2 1.8 83.4 0 14.6 5.8 0.5 2.7 2.2 74.2
o b & FEH A [R] 242 30 Bl N Al = AR B EL 451 / % Percentage of landscape composition at 4 spatial scales
= . iﬁamn LC1  LC2 L3 L4 LG5 Les  Le7 el LC2  LC3 LG4 LG5 LC6 LCT
Site no. B 1 000 m 2 000 m
S1  #i# Xinjian 0. 9.5 4.3 1.2 21,4 1.3 620 0.2 10.4 80 3.3 150 0.9 62.2
S2 it Xinjian 0. 7.8 4.5 4.2 7.3 0.8 75.2 0.2 13.4 4.0 3.2 6.4 3.9 68.9
S3 B4 Gao’an 0. 7.4 2.2 7.6 11.9 0.5 70.0 0.8 11.6 2.0 3.9 186 0.2  63.0
St 4% Y Anyi 0 3.0 0.6 0.6 10.9 0.3 8.6 0 11.7 2.2 2.5 13.1 0.6 69.8
S5 B4 Gao’an 0.4 154 5.1 1.0 6.3 0.1 7.7 0.1 29.3 2.2 0.9 10.7 0.5 56.3
S6 % Gao’an 0 70 80 7.4 255 1.3 50.7 0.2 14.7 80 4.0 13.9 0.6 58.7
S7  #i# Xinjian 0 67.4 6.1 1.6 51 0 199 0.1 61.9 10.0 3.1 8.3 0 16. 6
S8 4 Y Anyi 0 48.1 0.7 1.4 7.3 1.0 41.5 0.2 642 0.6 1.8 6.4 1.5 25.2
S9 %% ¥ Anyi 0 41.1 4.5 2.1 4.4 0.2 47.8 0.5 456 4.3 2.1 4.9 0.2 42.4
S10  /kf& Yongxiu 0.8 81 12.0 5.2 57 0.4 67.7 0.6 30.0 15.1 3.2 3.8 1.2 46.1
S11 =% Fengcheng 1.8 12.3 30.7 1.9 4.6 1.4 47.4 0.4 19.4 23.5 3.3 5.3 1.2 46.9
S12 ¥4 Jing’an 11.7 43.4 88 1.3 6.8 0 28.1 4.4 65.4 3.8 1.9 5.3 0.2 189
S13 ¥4 Jing’an 0.1 6.2 3.5 2.0 4.4 0.1 287 0.1 77.2 2.3 0.8 2.7 0.5 16.3
Sl4 %549 Jing’an 8.3 20.3 26.2 4.0 7.1 0 34.2 2.8 37.9 20.6 2.0 52 0 31.5
S15  #54% Jing’an 2.1 60.6 7.7 1.9 7.8 0.7 194 1.8 740 6.6 1.3 4.6 1.2 10.4
S16 %549 Jing’an 0 60.8 10.5 0.3 52 3.2 2.1 0 75.3 5.0 1.1 3.1 2.9  12.7
S17  ZE# Fengxin 6.7 10.4 5.3 87 154 6.1 47.4 7.6 13.1 3.6 4.6 16.7 4.6  49.7
S18 % Y Anyi 0 32.2 6.5 5.1 55 4.7 461 0 41,0 8.2 4.2 6.4 4.9 351

D LC1: ;s LC2: #pfk; LC3.: FHh; LC4: /K
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Fig. 1 Population dynamics of Chromatomyia horticola during the flowering period in

18 experimental sites with different landscape context in Northern Jiangxi
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Table 2 Regression analysis (generalized linear model) of effects of landscape composition on density of

oilseed rape leaf miner Chromatomyia horticola at 4 spatial scales

2 [ RUBE H#/A-H A o a4 = fH P{H R AIC
Spatial scale Date Variable Estimate z-value P> |z| Model AIC
200 m 03-29 NA — — — -
04 - 08 KL Grassland 6.33 2.19 0. 029 212.3
04-18 NA — = — —
500 m 03-29 Ik I, Water 3. 65 1. 46 0. 144 129. 7
Bt Cultivated land —1.16 —1.69 0. 092
04 -08 FRM Forest 3.33 2.77 0. 006 212, 6
HiHh Grassland 3. 62 1. 46 0. 145
7K, Water 5.35 1. 39 0. 164
04-18 FRMK Forest 1. 22 1. 46 0. 143 213.1
JK 3, Water 7.27 2.74 0. 006
1 000 m 03-29 PRk Forest —2.11 —1.67 0. 094 131. 9
. Cultivated land =k 13 —2.07 0. 039
04-08 FRMk Forest 2. 35 2.59 0. 010 211.0
04-18 FFEAR Forest —1.74 —1. 36 0.174 217.7
HhH Cultivated land —2.27 —1.51 0.132
2 000 m 03-29 NA — — — =
04 -08 FRMR Forest 2. 20 2.51 0.012 2131
B Grassland 5.50 1. 66 0. 098

04-18 NA

D NA ZRBA BAL R & AR I

NA refers no explanatory variable was included in the model.
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