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Effects of farmland landscape patterns on the population
dynamics of two lady beetles
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Abstract Population dynamics of two predatory beetles Propylaea japonica ( Thunberg) and Harmonia axyridis ( Pallas)
were surveyed in agricultural landscapes composed of cotton and maize in North China. Crop composition ( cotton and
maize) was found to significantly affect population densities of the beetles in this agricultural landscape system. Population
densities of both beetles in maize patches were higher than in cotton patches and adults of both species prefer to inhabit
maize plants. The population densities of the two species varied through time in the cotton patches with more adults of P.
Japonica in the earlier and middle stages and fewer in the later stage and fewer adults of H. axyridis in the earlier and
middle stages and more in the later stage. These results suggest that maize can serve as a habitat or refuge for predatory
beetles and its presence may enhance biological control of insect pests in cotton. The proportion of maize patches in the
agricultural landscape significantly affected adult densities of these two predatory beetles. This suggests that habitat
management with a suitable ratio and spatial arrangement of cotton and maize may enhance the biological control of pest
insects.
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Fig.1 Spatial layout of the field experiment
85 mx85 m 25
3~4m.
Field was 85 m x85 m and divided into 25 plots 15 m X 15 m in size. Gap between neighboring plots was 3 —4 m.
Grey and black areas in plot indicate the planting of cotton and maize respectively.
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Fig.2 Dynamics of Propylaea japonica and Harmonia axyridis in cotton patches and maize patches

+ * P <0.05

Data are presented as mean +SE. * indicates significant difference between densities of Propylaea japonica

and Harmonia axyridis at 0. 05 level.
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Fig.3 Accumulative amount of Propylaea japonica and Harmonia axyridis on cotton patches and
maize patches at all sample dates of field landscape plots
+ 2 P <0.05
P <0.05
Data are presented as mean + SE and followed by different lowercase letters indicate significant difference between
accumulative amounts of Propylaea japonica and Harmonia axyridis on the maize patches or cotton patches at 0. 05 level
while followed by different uppercase letters indicate significant difference in accumulative amounts of P. japonica or H.
axyridis between on maize patches and cotton patches at 0. 05 level.
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Fig.4 Dynamics of Propylaea japonica and Harmonia axyridis in different maize patches in field landscape plots
+ * P <0.05 o

Data are presented as mean +SE. * indicates significant difference between densities of Propylaea japonica

and Harmonia axyridis on maize patches of area proportions at 0. 05 level.
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Fig.5 Accumulative amount of Propylaea japonica and Harmonia axyridis on maize patches of
area proportions in agricultural landscapes system
mean *= SE P <0.05
2 P <0.05 o
Data are presented as mean + SE and followed by different lowercase letters indicate significant difference between
accumulative amounts of Propylaea japonica and Harmonia axyridis on maize patches of area proportions at 0. 05 level while
followed by different uppercase letters indicate significant difference between accumulative amounts of Propylaea japonica and

Harmonia axyridis on maize patches of the same area proportion at 0. 05 level.
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1
Table 1 Analysis of variance for population densities of two predatory beetles Propylaea japonica and

Harmonia axyridis on maize patches of area proportions

( -) Maize
Date( month-day) 25% 50% 75% 100%

6-18 302.4 +48.8 abA  257.1287.2 beA  126.6 £49.7 cA 458.0 +10.7 aA
P. japonica 7-1 169.2+18.6 aA  233.8 £23.5 aA 223.2 +81.7 aA

7-14 49.4+16.0 bA  108.1214.0 aA 138.4 £19.5 aA 2.8 2.1 cA

7-27 41.2£11.7 abA  37.9+16.0 bA 67.7 +14.2 abA 76.7 £2.9 aA

8-9 27.9 £8.7A 26.3 +10.0A 32.2£7.9A

8-22 40.9 +10.8 aA 37.5 6.1 aA 53.1+13.8 aA 39.2 £3.4 aA

9-4 94.3 +17.8 bA 92.0 +24.8 bA 146.7 £44.0 bA 346.7 +57.4 aA

9-17 48.0 +48.0A 76.0 £46.7A 124.0 £41.2A

6-18 77.8 £26.6 aB 77.4 +£33.5 aA 32.1+21.2 aA 63.2£12.3 aB
H. axyridis 7-1 108.4 £22.5aA  111.5+16.3 aB 82.0£29.3 aA

7-14 50.7 £21.1 aA 48.9+7.0 aB 48.6 +8.3 aB 0.7 £0.7 bA

7-27 37.4+17.0 aA 19.0 £5.5 aA 31.8£7.9 aA 37.6 4.0 aB

8-9 18.2 £2.2A 12.5+4.7A 15.9 +4.8A

8-22 14.9 4.7 aA 24.1+13.4 aA 15.2£6.7 aB 18.7 £6.8 aB

9-4 110.9 £35.5 abA ~ 62.1+26.6 bA 71.0 £15.0 bA 200.0 £42.2 aA

9-17 84.0 £36.0A 240.0 +87.0A 208.0 +74.2A

+ P <0.05

P <0.05 .

Data are presented as mean = SE and followed by different lowercase letters indicate significant difference between maize patches
of various area proportions at 0. 05 level while followed by different uppercase letters indicate significant difference between

Propylaea japonica and Harmonia axyridis on maize patches of the same area proportion at 0. 05 level.
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