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Intraspecific competition pattern in Zeugodacus cucurbitae

and its mathematical modeling
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Abstract: Controlled laboratory trials were conducted using Cucurbita moschata as the host to ascertain the intraspecific
competitive patterns and threshold density of Zeugodacus cucurbitae. Using Logistic II modeling, the growth and
development parameters of larvae at varying egg densities were investigated. To explore the connection between female
size and fecundity, the daily egg-laying output of female flies of varying sizes was monitored. The results showed that
Z. cucurbitae exhibited a typical pattern of exploitative competition. The Logistic II model provided an accurate
prediction of larval development and changes in population density, which could be roughly divided into four phases.
When the population density(x) was less than 1.803 0 eggs per 10 g fruit, pupal volume and immature mortality changed
gradually. In the range of 1.803 0<<x<71.010 1 eggs per 10 g fruit, pupal volume declined significantly(experiencing
79.63% reduction compared to the gradual-change phase). When 71.010 1<<x<123.249 9 eggs per 10 g fruit, there was a
sharp increase in the immature mortality(which rised by 58.14% in relation to the gradual-change phase). When x
exceeded 123.249 9 eggs per 10 g fruit, all parameters stabilized. Z. cucurbitae females were not influenced by density.
There was a significant positive correlation between female body size and fecundity. Larger individuals exhibited longer
egg-laying period, lifespans and higher total egg outputs.
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Fig.1 Effects of population density on pupal volume and mortality in the immature stage and the model fitting
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Table 1 The relationship between mortality in the immature stage and pupal volume and population density and the fitting effect
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Fig.2 Effects of different population densities on mortality and

volume of pupa of Z. cucurbitae in the immature stage
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Fig.3 Effects of different population densities on the sex ratio of Z. cucurbitae
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Table 2 Fecundity of female Z. cucurbitae

ZH FEERETH SEBRFE IR AU Fi/d Ol = V7 AN S YR = 0 A = BT T = vp
SEYE AT 2 14.46+0.79 39.60+3.21 87.72+5.31 28.1343.19 901.08+82.69 22.47+0.45
95% B A5 X ] EFR 16.08 46.10 98.95 34.43 1056.29 23.38
95% B A5 X ] TR 13.05 71.77 71.77 22.26 747.65 21.65
RAGME 10 3 19 1 28 1

R E 36 82 186 89 2009 120
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Table 3 The effects of female size on fecundity

AN TEARDGOC R, I OF AT S M HOR /N
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RG] 14.81 —0.17 —0.0270 0.000 5 0.982 0
SEBRT IR EL -85.38 63.00 0.080 3 43196 0.044 7*
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J
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