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Analysis of the effects of temperature and humidity factors on the
population dynamics of Drosophila suzukii ( Matsumura ) ( Diptera:.

Drsophilidae) based on generalized additive model
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Abstract; To investigate the correlation between temperature-humidity factor and the population dynamics
of Drosophila suzukii in the field, thus to provide a preliminary basis and reference for further research on
the adaptive mechanisms under environmental stresses. In this study, the monitored field population

dynamics’ data of D. suzukii from 2016 to 2017 were selected, and the correlation between temperature-
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humidity factor and the population sizes was analyzed by the generalized additive model ( GAM). The
model test and generalized cross-validation (GCV) showed that temperature-humidity factor significantly
affected the field population dynamics of D. suzukii from 2016 to 2017 (P < 0.05), with the GAM
model parameters o of 2. 21346, 2. 55606 and 3. 08316 for the female, male, and total population sizes
respectively. Because of GCV scores of female, male, and total population sizes were 0. 57299, 0. 74501
and 0. 64611 respectively, D. suzukii female adults populations were best fitted with temperature-humidity
factor. Combined with temperature-humidity prediction curve analysis, there was a non-linear correlation
between temperature-humidity factor and population sizes, of which there being a local negative correlation
below 23°C and a local positive correlation above 23°C with temperature factor, and there was a positive
correlated with humidity factor, but this impact was lower than that of temperature, which was the key
ecological factor affecting the population dynamics of D. suzukii adults. This paper provides a theoretical

ecological basis for the occurrence mechanism of D. suzukii through a preliminary investigation with the

effects of environmental factors on the population dynamics.

Key words: Drosophila suzukii; environmental factors; GAM; population dynamics
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Fig. 1 Population dynamics of Drosophila suzukii adults from 2016 to 2017
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Fig. 2 Normal QQ plot and frequency distribution diagram of Drosophila suzukii female adults
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Table 1 Generalized additive model parameter fitting
and test for the population dynamics of Drosophila

suzukii based on temperature-humidity factor

24 R H T i 2 SRR
Parameter Female Male Total

R o 2.21346 2. 55606 3.08316

bR (Error)  0.07854 0. 08888 0. 08283
t 28.18 28.76 37.22

P <0.05 <0.05 <0.05

GCV 0. 57299 0. 74501 0. 64611
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