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Contributions of Academician Guo Yuyuan in the mathematical
statistics of plant protection

—To commemorate the 90th anniversary of the birth of Academician Guo Yuyuan

ZHOU Yilin*, NIE Xiao, LIU Wei, FAN Jieru, LIANG Gemei, LU Yanhui

(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese
Academy of Agricultural Sciences, Beijing 100193, China)

Abstract Mathematical statistics as a highly practical discipline has been widely used in various fields of society,
and is also very important in plant protection discipline. Academician Guo Yuyuan, who is one of the pioneers in
applying mathematical statistics in plant protection, especially in the monitoring and prediction of plant diseases
and insect pests has done a lot of work since the mid-1950s, including the theory and methods of mathematical
statistics, application in plant protection, and education popularization of mathematical statistics. In this paper.
the main contributions of Academician Guo in mathematical statistics were reviewed. In the aspects of theory and
methods of mathematical statistics, since the 1960s, Academician Guo creatively proposed the compact calculation
method for correlation and regression analysis, and the restoration table of orthogonal polynomial coefficients,

and developed coding programs which covering almost all mathematical statistical methods or models commonly
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used in plant protection disciplines using a series of early calculators which provided important theories and
methods of mathematical statistics in plant protection. In the aspect of application in plant protection,
Academician Guo applied mathematical and statistical methods in experimental researches and established the
medium- and long-term prediction models for predicting the disease index and the optimum date for rice blast
control in the mid-1950s. Afterwards, he applied mathematical statistical methods in researches on pests and
diseases, especially on the life table of insects, population dynamics, yield loss and compound control index caused
by multiple pests and discases, effectively solved obstacles and scientific problems or issues in data analyses in plant
protection disciplines, achieved many fruitful research results, and promoted and strengthened the application of
mathematical statistics in plant protection. In the aspect of education popularization, since the early 1980s, he had
trained a large number of experts and scholars in the field of plant protection, and made great contributions to the
comprehensive popularization and application of mathematical statistics in plant protection. In addition. this
paper also introduced that Academician Guo Yuyuan’s rescarch team inherited and developed academic ideas in
the follow-up research, and made world-class research results in the field of cotton pests by using mathematical

statistics in plant protection. In the end, future researches on mathematical statistics in plant protection were

prospected.
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