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Abstract

Nowadays, a basic understanding of population biology is necessary to establish ecological strategies of pest
management. In the present study, the population behavior of the diamondback moth after a perturbation was examined.
For this purpose, a long-term experiment with three treatments (control, a perturbation using density reduction and a
perturbation using density increase) was performed. The experiment was started with 10 pairs of adult moths in
ventilated cages under the standard constant environment. The experiment was continued for 10 generations. After five
generations, the perturbation was applied and each treatment was replicated 10 times. Adults and larvae were fed with
honey solution (20%) and Chinese cabbage, respectively. The population trend and stability were monitored by weekly
census counts of live adults, and the data used as a measure of abundance for the population dynamics. The results
showed that the populations of the diamondback moth persisted at equilibrial levels when there was no perturbation. On
the contrary, when the populations were perturbed using density reduction, the population equilibrium was shifted to a
lower level; in this situation perturbations using sustainable strategies, such as the release of natural enemies or the
application of microbial insecticides, may set the equilibrium beneath economic injury threshold. While, a perturbation
using density increase can cause instability of population equilibrium toward a decreasing trend that may drive the
population to extinction. The causes and effects of the findings in relation with the moth life history, resource competition
and its ecological consequences on the population behavior were discussed.
Key words: ecological strategies, pest management, long term, equilibrium shift, instability
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Table 1. Stability analysis of the equilibria of P. xylostella populations in normal conditions (without perturbation).

Log-linear model for 2™-period' data (a regression using
GLM with Poisson errors)

Log-linear model for 1°-vs. 2™-period data (a

GLM with Poisson errors)

Mean per week

a (SE) b (SE) to P 1* period 2 period  ty P
i 2.810 (0.263) -0.009 (0.039) -0.236 0.819 18.7 15.7 0.660 0.517
ii 3.629 (0.312) -0.121 (0.055) -2.204 0.055 17.0 19.6 -0477 0.639
iii 2.966 (0.291) -0.055 (0.046) -1.184 0.267 16.4 14.2 0.468 0.645
iv 2.563 (0.467) -0.015 (0.070) -0.207 0.841 16.5 119 0.934 0.361
\ 2.640 (0.360) -0.036 (0.056) -0.648 0.533 15.6 114 1.421 0.171
vi 3.310 (0.559) -0.129 (0.099) -1.295 0.228 13.8 13.7 0.017 0.987
vii 2.816 (0.304) -0.076 (0.050) -1.521 0.163 124 10.9 0.445 0.661
viii  3.116 (0.223) -0.071 (0.036) -1.964 0.081 15.3 15.1 0.062 0.952
ix 3.034 (0.290) -0.076 (0.048) -1.598 0.144 22.1 13.5 1.925 0.069
X 3.027 (0.229) -0.059 (0.037) -1.615 0.141 18.6 14.7 1.183 0.251

"'The experiment was run for 22 weeks, divided into two 11-week periods (each equivalent to five generations of P. xylostella), which are called 1%
and 2™ period.
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Table 2. Stability analysis of the equilibria of P. xylostella populations subjected to perturbation using density reduction.

Log-linear model for Pre- vs. post-perturbation data (a

Log-linear model for post-perturbation1 data (aregression GLM with Poisson errors)

using GLM with Poisson errors) Mean per week

a(SE) b (SE) ty P Pre-perturbation Post-perturbation  tyy P
i 1.766 (0.450) 0.023 (0.064) 0.357 0.730 159 6.7 2.846 <0.01
il 2.018 (0.435) -0.050(0.069) -0.732 0483 14.6 5.6 2.307 <0.05
iil 2237 (0.441) 0.005(0.065) 0.073 0.943 24.0 9.6 1.898 0.072
iv 2.283 (0.684) -0.037 (0.106) -0.348  0.736 84 79 0.152 0.881
v 2.141 (0.629) -0.133 (0.113) -1.181  0.268 242 42 3.209 <0.01
vi 2.359 (0.587) -0.078 (0.097) -0.811 0438 18.9 6.8 2252 <0.05
vii 1.442 (0.402) 0.027(0.057) 0.477 0.645 11.0 5.0 3.569 <0.01
viii  1.100 (0.751) 0.114 (0.097) 1.178 0.269 10.8 6.4 1.585 0.129
ix 1.689 (0.389) 0.035 (0.055) 0.642 0.537 354 6.7 3.398 <0.01
X 1.976 (0.477) -0.061(0.076) -0.800  0.445 17.2 5.1 3.484 <0.01

"' The experiment was run for 22 weeks, divided into two 11-week periods (each equivalent to five generations of P. xylostella), which are called 1% (pre-
perturbation) and 2™ (post-perturbation) period.
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Table 3. Stability analysis of the equilibria of P. xylostella populations subjected to perturbation using density increase.

Log-linear model for Pre- vs. post-perturbation data (a

Log-linear model for post-perturbationl data (aregression  GLM with Poisson errors)
using GLM with Poisson errors) Mean per week
a(SE) b (SE) to P Pre-perturbation  Post-perturbation  tyo P
i 3315(0.275) -0.095(0.046) -2.050 0.071 142 16.3 -0.546 0.591
ii 3.782(0225) -0.116(0.039) 2970 <0.05 - - - -
iii 3.883(0.376) -0.186(0.073)  -2.54 <0.05 - - - -
iv 3.378(0352) -0.121(0.062) -1.956  0.082 153 153 <-0001 1
v 3.799(0.316)  -0.117(0.055)  -2.129  0.062 12.8 23.6 -2.179 <0.05
vi 3.564(0.281)  -0.203(0.056)  -3.605 <0.01 - - - -
vii 3495(0.285) -0.136(0.051) 2648 <0.05 - - - -
viii 3.949(0291) -0.188(0.057) -3302 <0.01 - - - -
ix 3480(0.344)  -0.066 (0.056)  -1.181  0.268 13.6 24 -1.735 0.098
X 3.577(0276) -0.087 (0.046)  -1.894  0.091 264 220 0.700 0492

"The experiment was run for 22 weeks, divided into two 11-week periods (each equivalent to five generations of P. xylostella), which are called 1% (pre-

perturbation) and 2™ (post-perturbation) period.
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