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Fuzzy Cluster Analysis of Lithocolletis ringoniella Matsumura and

Its Parasitic Wasps in Apple Orchard

LIU Huan
(Plant Protection and Quarantine Station of Wuqi County, Wuqi 717600, China)

Abstract . Lithocolletis ringoniella Matsumura is one of the important leaf miners in apple production areas
in China. In order to utilize parasitic enemy resources for L. ringoniella control ,based on the principles of
ecology and by the method of fuzzy clustering, this research studied the population dynamics of
L. ringoniella and its parasitic wasps in an apple orchard. The time of L. ringoniella destroying apple was
very long,starting in early of June,and sustaining harm in end of October. During middle of July to middle
of September,damage of L. ringoniella was the most serious and generation overlapping was obvious. Ini-
tial period of parasitic wasp was later than that of L. ringoniella. The number of parasitic wasp was large in
July and August. After October,the number of L. ringoniella larve and parasitic wasp gradually declined.
22 investigations were conducted on the population dynamics of L. ringoniella and its parasitic wasps in
Yan’ an, Shaanxi province. The 22 investigation results on population of L. ringoniella could be clustered
into six clusters (A =0.968). The investigation results on population of parasitic wasp could be clustered
into four clusters (A =0.982). The results of fuzzy cluster analysis reflected the seasonal differences of
the population of L. ringoniella and its parasitic wasps in Chinese apple orchard,and a following phenome-
non shown in the occurrence period and density of L. ringoniella and its parasitic wasps. Parasitic wasps
were one of the main factors suppressing population growth of L. ringoniella in the apple orchard.
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