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Effect of Temperature on Development of Oriental Tobacco Budworm, Helicoverpa

assulta Guenee

Bk HT-e] F EO] FF
Man-Wi Han', Joon-Ho Lee® , Moon-Hong Lee!

ABSTRACT The development of Oriental tobacco budworm (QTB), Heficoverpa assulfe, was studied at
seven constant temperatures [rom 18 to 33°C with a 14L : 10D photoperiod on the artificial
diet. The egg, larval, and pupal duration comprised ca. 10, 48, and 42% of the total develop-
mental time(from egg to adull emergence). The lower developmenial threshold temperatures
for egg, larval, pupal, and overall development were 8652, 12.65, 11.64, and 11.887,
respectively. The biophysical model of Sharpe & DeMichele (1977) provided a good descrip-
tion of OTB's development as a function of temperature (r*=0.993~0.996). The Weaibull dis-
tribution was fitted 1o cumulative frequency distributions of normalized developmenial times
for each developmental stage of OTB (r*=0.987~0.999).

KEY WORDS Helicoverpa assulta, temperalure, development, madel, weibull distribution
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Table 1. Mean developmental times (days) of pre-adult stages of H. assullz at constant temperatures

Temp. Eeg Larva Pupa Total
(C) n mean + 8D n mean + SD n mean + SD n mean + 5D
18 198 8.06 + 0.88 50 46.19 + 4.83 22 81.14 &+ 38.15 22 133.05 £ 37.60
20 243 57T £+ 0.44 63 30.38 + 4.06 55 39.85 + 29.91 55 7510 + 31.02
23 230 4.80 £ 0.59 41 24.02 £+ 3.05 36 24.69 £+ 17.65 36 bHa.78 + 18,70
25 266 380 £+ 046 75 . 1865 £ 1.93 69 15.12 + 1.35 68 3728 £ 2.07
28 85 3.07 + 0.26 49 15.02 + 1.63 48 11.19 &+ 1.00 48 2913 + 2.5
30 166 3.00 + 0.16 45 13.69 + 2.25 41 11.20 £ 4.12 40 2750 £ 4.67
33 157 3.01 + 0.35 29 11.67 + 1.04 27 12.44 + 541 26 2654 4+ 519
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Fig. 1. Distribution patterns of adult emergence of H. assulia reared at constant temperatures. Individuals
were grouped by 3 days after first adult emergence.
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Table 2. Lower developmental threshold temperatures (LT) and thermal requirements for the develop-
ment of pre-adult stages of H. assulic

Stage Regression equation™ r LT(T) Degree—days

Egg -0.130088 -+ 0.015089 X 0.9273 B.62 67.10 = 592
Larva -0.053634 + 0004241 X 0.9957 12.65 23642 + 9.21
Pupa -0.052762 + 0.004532 X 0.8545 11.64 288.22 + 33.87
Total -0.023090 4 0.001942 X 0.9610 11.89 521.95 + 43.21

a} Y=a+bX where Y is the developmental rate {1/day), and X is the temperature{ T}
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Table 3. Parameter estimates and r* values for the poikilotherm rate function (Schoolfield et al. 1981)
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Fig. 2. Age-specific developmental rate curves for pre-adult stages of H. gssulta as a function of temperature.
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Table 4, Parameter estimates (-t+asymptotic 95% confidence intervals) and r’ values for the Weibull
function fitted to the standard cumulative distribution of normalizéd developmental times for pre-
ddult stages of H. assulia

‘Parameter Egg Larva "Pupa Total
7 0.3927 4 0.0659 0.1853 + '0.0283 '0.3009 + 0.0754 '0.1386 + 0.0297
-] 2.5260 + 0.4312 1.8009 + 0.2961 2.1616 +'0.5153 1.7384 + 0.3715
¥ 0.6853 £+ 0.0627 08662 + 0.0256 0.7525 + 0.0693 0.R093 + 0.0263
T2 09963 - 0.9991 0.9872 0.9888
1 e # 1 L
0.8 EGG 0.8t LARVA
z° .
5
g 0.6r 0.61
o
L 04r G4}
3
& o.er 0.2r
0 : : 0 '
0 0.5 2 25 o] 0.5 2
1 " * 1 * ¥
A - 3
> 0.8 PUPA v ) ogl EGG-ADULT f
5 o
706 0.6F i
o
7;} 0.4} 0.4}
E 0.2 0.27
I:“E) . .
0 r * 0 L J, L Ll 1 () 1
0 0.5 1 1.5 2 0 02 04 06 D3B8 1 1.2 14 16
Normalized Time (Time/Median) Normalized Time (Time/Median)

Fig. 8. Standard cumulative distributions of normalized developmental times( * ) for egg, larva, pupa and egg
—adult of H. gssulte. The cumulative Weibull function is fitted to the data.
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