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Abstract; Beta function was first used by Gao Liangzhi in China in 1989 to describe non-linear effects of temperature on
rice phenological development and since then widely used in many agricultural crops such as rice, maize and wheat. The
specialized form of the Beta function is obtained in order to attain the maximum value of f (T) when T equals to the optimal
temperature. Our analysis in this paper indicated that Beta function coincides with the three critical values of low, upper
and optimal temperature and reflects clearly response patterns to temperature in the whole range from low to upper limits.
The Beta function can satisfy these requirements and approximately describe the changes of other functions such as quadratic
function and Gauss function, in addition to the easy computation of its parameters. So Beta function is a satisfactory non-
linear function of temperature effects. The biological implication of the parameter P in Beta function is a concerned
problem. Some researchers considered it as “temperature promotion coefficient” as it turns up as a product factor in the first
derivative of the function. But we thought such an explanation was inappropriate. The parameter P is not only a product
factor but also is included in another product factor f ( T) , leading to a complex relationship between P and the value of the
first derivative. Based on the first and second derivatives, we analyzed the relationship between the curve characteristics of

Beta function and P. In terms of the analysis on available experimental data we demonstrated that the essence of temperature
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sensitivity is nonlinear responses of crop phenological development to temperature and the parameter P can describe

temperature sensitivity of crop phenological development to some extent.

Key Words: crop phenology; temperature effect; Beta function; thermal sensitivity
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