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ENZYMOLOGICAL EXPLANATION FOR ALTERNATING
TEMPERATURE ACCELERATING THE DEVELOPMENT
RATE OF INSECT

Wang Zhixiang Chen Yonglin
(institute of Zoology. Academin Sinmica)

The study on the relationship between the development rate of insect and te-
mperature is reviewed in this paper, This paper, suggests that the models based
on chemical and enzymological kinetics cam reveal the essence of the relalionship
between the development rate and temperature,

The discussions about how commenting on the cifects of alternating tempera-
tute on development rate indicate:when comparing the development rate at alterna-
ting temperature with that at constant temperature, the deveolopment rate at const-
ant temperature should bc expressed as R, . (T,,T:)=[R, (T, }/2+R,,. (T:))/2
instead of R,,,(T,,T3)=R,,.((T, +T,)/2), When approaching the relaticnship
between inscct development rate and temperature, this paper suUpgpests:

(1) Development rate is in fact the manifestation of the metabolic rate, In
esSence, i iS determined by all biochemical reactions in insect body, Each reaction
necds different enzymes,

(2) Diffcrent kinds of cnzymes have differcnt optimum temperatures, even if

for the same insect, So, at different temperatutres the enzyme Which limils the de-
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velopment rate is different, Development rale i in fact the comprehensive mani-

fesiation of the relationship between the all enzymes and temperature,

E, E, E. E, E, E,
For metabolism chain A—»B —»C —»D—3>E—3F —>...... —3»X,if tem-
perature is constant, because enzyme E, is rale limited enzyme at T,, the de- )

velopment raie R, (T,)=R,(T,)=R;(T,), here, R _(T,) and B,(T,} :rc the
producing rale cf middle prcducis E :rd Fy While enzyme E, is rate limited
enzyme at t,, the development rate R, (T.3=R (T,.)<<R_(T,), If the tempera-
ture alternajes beiween T, and T in same inilerval, insect al one iemperalure 1
can accelerate development by utilizing the :ccrmulated middle procducis 1 the

other temperaiure, That is, t1) when temgperature ic 7°,, the develorment rate
R”,(Tz)=—;———Rf(Tg)-‘:E%R,(T). but the middle product E is partly accrmula-

teds (2) when temperature changes to T, because enzyme E, can accelerate

development by converting 1the accumulated rrecduct E at T, 1o F, 1he cdevelop-

men! rate R,,,(T,):%R,(T])=%RJTE}—%R,(TJ_ Thus, during ihe
whaole time (#), the development rate R-n(T1pTz)=”ifR,(T1)+%-R,(Tz),

while the development rate at corresponding onslant iemperalure is R, ,.(T,.7T.)

1 R (T Y+ ITR,(TE}_ Because R (T )<<R,(T.), we can conclude B, , (T,,

T!.};Rcan(TIJTI:)o 4

Key words: alternating temperature, insect, developmeni, enzymes,
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