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INFLUENCE OF TEMPERATURE ON THE DEVELOPMENT OF THE
COCCINELLID BEETLE, SCYMNUS HOFFMANNI WEISE

Zrao Dme-xiN

(Skanghai Insiizute of Emtomology, Academia Sinica)

WaNe ZHONG-WEN

(Shanghai lnstizute of Computer Technology)

This paper deals with the relationships between temperature and the development, survival
and fecundity of Scymnus hoffmanni Weise (feeding on cotton aphids) and the results of the ex-
periments are as follows:

1 The data of development rates of the beetle at various constant temperatures are descri-
bed by uaing a recently developed model based on chemical kinetics, This version of the model
has the form (Schoolficld et al., 1981):
p(25°C)T/298%exp (AHE/R(1/298 — 1/T))

r(T) = _ . -
R T exp (AH /RO Ty, 7T

Where, t{T) is the developmont rate at temperature T (time”™ '), 'I', temperatare in Keilvin
degrees (298° K=25°C), R, the gas constant (1987 cal deg™ mol™); p(25°C), the development
rate at 25°C assuming no cnzyme inaciivation (time™): AHY.the enthalpy of activation of the
veaction that is catalyzed by the enzyme (cal mol™); Ty the temperature (°K) at which the
enzyme is 1/2 active and 1/2 inactive; and AHg, the change in enthalpy associated with high tem-
perature inactivation of the enzyme (cal mol™).

A nonlinear regression (Marquardt estimation technique) is performed to determine the mo-
del parameters. The final estimats of those parameters are: p(25°C) = 0.09364; Tim =
305.31; AHY = 20422.0;AH, = 34544.3 (tab.2;fig.1)

2. The difference between the development rates of Seymaus hoffmanni reared at constant
temperature and fluctuating temperature is statistically non-significant.

3. The experimental result indicates that the main influence on the population dynamics,
above the optium temperatures of Seymnus hoffmanni. is the survivalship of the larval stage ra-
ther than its development rate.

4. Less aphids are consumed at middle temperatures (26°C) than at higher and lower ones.
(fig. 3).

5. Both the life span and ovipositional period differ at different temperatures. Yet it
shows little immediate effect on the fecundity (fig. +: fig. 5; fig. 6).

6. The intrinsic rate of increase (ra), the net reproduction rate (Ro), and the mean gene-
ration time ('T) are calculated to assess the influence of various constant temperatures (tab. 3).
The result indicates that as the temperature increases rm rises directly and approaches to mamxim—
un atr 30°C.
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