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The Existence of Positive Periodic Solutions for a Phytoplankton-
Zooplankton Model with Seasonally Varying Parameters and Time Delays

LIU Hua-xiang', ZENG Guang-hong®

(1. Department of Mathematics, Guangdong Ocean University, Zhanjiang Guangdong 524088, China;

2. College of Mathematics and Informatics, Jiangxi Normal University, Nanchang Jiangxi 330022, China)

Abstract: A three-dimensional ratio-dependent phytoplankton- zooplankton model with time delay and seasonal

effects consisting of non-toxic phytoplankton(NTP), toxin producing phytoplankton (TPP) and zooplankton (Z) is

considered. The existence of positive periodic solutions for the systems is studied. By using the continuation theo-

rem of coincidence degree theory, a set of sufficient conditions are obtained for the existence of at least one strictly

positive periodic solution. The results are established for the underlying systems without time delay or with discrete

time delay.

Key words: phytoplankton-zooplankton; time delay; positive periodic solution; the continuation theorem of coin-

cidence degree; topological degree
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