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Table 1 Spruce budworm population model parameters! ')

symbol description value source
B max. budworms as prey 105 700 (larvae) (hm?-a)~" (Ludwig et al.,1979) , (Ludwig et al.,1978)
L% related to predation function 69 748 (larvae) (Ludwig et al.,1979) , (Ludwig et al.,1978)

(Fleming and Shoemaker,1992) ,

T maturation delay 0.75~2 a

(Sheehan et al.,1989), (Royama,1984)
c death rate of immature population 0.95~2.53 (Sheehan et al.,1989) , (Royama,1984), calculated
d death rate of mature population 0.30 (Sheehan et al.,1989) , (Blais,1981) , estimated
« related to birth function 0.000 17 estimated

q, related to birth function 9.83x10° (Royama, 1984) , estimated, calculated
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Hopf Bifurcation Analysis of a Model for Spruce
Budworm Populations With Delays

CAO Jianzhi, TAN Jun, WANG Peiguang
(Key Laboratory of Machine Learning and Computational Intelligence of Hebei Province;
College of Mathematics and Information Science, Hebei University,
Baoding, Hebei 071002, P.R.China)

Abstract. The dynamic behavior of a population model with stage structure for spruce bud-
worms with time delay was investigated. Firstly, existence of a unique positive equilibrium of
the model was discussed and sufficient conditions for local stability of the positive equilibrium
and Hopf bifurcation occurrence were obtained. Next, the direction of the Hopf bifurcation and
the stability of the periodic bifurcation solutions were analyzed with the normal form method
combined with the center manifold theorem. Finally, some numerical simulations to verify the
theoretical results were also conducted. The work provides an applicable reference for control

of spruce budworms.
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