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Effects of varying the proportion of cotton habitat area and their
fragmentation on the abundance of Bemisia tabaci
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Abstract [Objectives] To determine the effects of varying the proportion of cotton habitat area and their fragmentation on
Bemisia tabaci populations and thereby investigate the effectiveness of controlling insect pests by changing crop planting
patterns. [Methods] The experimental model landscape system (EMLS) was adopted to assess the effects of varying the
proportion of cotton habitat area (20%, 40%, 60%, 80%, 100%), and of two levels of fragmentation (C clumped: H = 1.0; F
fragmented: H = 0.0), on B. tabaci populations in a 2-year field trial. A generalized linear model (GLM) was used to analyze
the effects of various factors on B. tabaci populations. [Results] The proportion of cotton habitat area and the level of
fragmentation had no significant effects on B. tabaci populations, whereas survey time had a significant effect. B. tabaci
abundance was also not significantly affected by the interactions between survey time and cotton habitat area, survey time and
fragmentation, and among these three variables. However, the significance of the interaction between cotton habitat area and

fragmentation depended on the year, with no significant effects in 2014 and significant effects in 2015. When the area planted
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in cotton was 20% or 80%, B. tabaci abundance was lower if there was a high degree of fragmentation. However, when the

area planted in cotton was 40% and 60%, B. tabaci abundance was lower with less fragmentation. [Conclusion] B. fabaci

can adapt to different proportions of cotton habitat area and the effects of fragmentation were subtle.
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The number in the Fig.1 represents the proportion of cotton planting area in each plot, and the rest is maize planting area.
C and F mean two levels of extreme fragmentation (C clumped: H = 1.0; F' fragmented: H = 0.0).
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Table 1 The statistical results of the effects of cotton habitat area, fragmentation and survey times

on Bemisia tabaci population

2014 2015
¥ Factor
e df P e df p

FAEA= 518 A Cotton habitat area 3.85 4 0.43 5.13 4 0.28
4k Fragmentation 0.44 1 0.51 0.02 1 0.88
VAT A] Survey times 581.24 5 0.00 331.91 4 0.00
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i A2 S PR < et , 1.27 3 0.74 9.22 3 0.03
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Cotton habitat area X Survey times
WAk x J845 i A] Fragmentation X Survey times 3.17 5 0.67 0.59 4 0.96
T b} FH X s x ﬁﬁ‘ &

ﬁﬁaﬁiﬁﬁ* e > 98 i“j . 3.16 15 0.99 17.90 12 0.12
Cotton habitat area X Fragmentation X Survey times
U Intercept 10 941.89 1 <0.000 1 20 140.15 1 <0.000 1
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Fig. 2 Population dynamics of Bemisia tabaci in different treatments in 2014
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Fig. 3 Population dynamics of Bemisia tabaci in different treatments in 2015
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