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A Generalization of the Matrix Model of Rice Weevil Population
(Coeloptera: Curculionidae) and its Applicability
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Tae Joong YOON, Mun I1 RYOO* and Hye Won CHO

ABSTRACT A matrix model of rice weevil population based on degree day (DD) was constructed. The basic matrix
model predicted on exponential increase of the adult weevil density and the finite rate of increase (A) of the
population was estimated to be 2.155/100DD. Adult density simulated by the matrix model including
intraspecific competition showed a damped oscillation over time and reached at the stationary level of 530
at 69,300DD. The experimental population showed similar features to that of the model. But there were
some differences in the highest density and period of adult oscillation. The differences could largely be
caused by the assumption of the model; resource constancy.
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Fig. 1. The sequential changes in the number of living
adult of rice weevil over time based on degree
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Fig. 2. Influences of the density at the base time (N,) on the density at the next counting time(N,.,). (a) The relationship
between rate of increase(N,+,/N,) and number of adults (N,) (®: observed and —: estimated) and (b) the
relationship between the number of adults observed at t and r+/.
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Fig. 4. The matrix model (23 X 23) of rice weevil based on 100 degree days on brown rice.
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Fig. 5. The predicted changes in the number of eggs (— ® ), larvae (- © —), pupae (- 0 —) and adults (- m —) of rice

Fig. 6. Sequential changes in the number of living adult rice weevils observed (— m —) and estimated by the matrix model
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