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ABSTRACT : The development of Aphis gossypii was studied at various constant temperatures
ranging from 15 to 35°C, with 60-70% RH, and photoperiod of 16:8(L: D h). Mortality of A. gossypii
was high in the early developmental stages, and at high temperatures. The total immature developm-
ental period ranged from 4.6 to 11.5 days. The lower developmental threshold temperature and effec-
tive cumulated temperature for all immature stages were 5.0°C and 106.8 degree-day, respective. The
nonlinear shape of temperature-dependent development was well described by the modified Sharpe
and DeMichele model. The normalized cumulative frequency distributions of developmental period for
each life stage were fitted to the three-parameter Weibull function.
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Table 1. Stage-specific mortality of A. gossypii at various temper-
atures

Nymph stage mortality (%)
of A. gossypii

Temp.(’C) n Total nymph
Ist 2nd 3rd 4th
15.0 50 10 0 0 0 10
17.5 50 8 0 4 0 12
20.0 50 8 4 0 0 12
22.5 50 22 0 0 0 22
25.0 50 14 4 2 4 24
27.5 50 14 0 6 4 24
30.0 50 12 12 0 0 24
32.5 50 24 4 2 6 36
35.0 50 28 16 24 32 100
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= F=109.66, df =7, 329, ¥ =0.70, P=0.0001; Fo}F=
F=211.63, df=7, 316, y*=0.83, P = 0.0001; %3] e}2
717F F =404.46, df =7, 314, v = 0.90, P = 0.0001).
Kersting et al. (1999)& 15°CollA] 12.09, 30°CellA]
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Table 2. Development period (day, mean+ SE) for nymph stages
of A. Gossypii at various temperatures

Development for nymph stage
of A. gossypii

Temp.(°C) Total nymph
Pre-nymph Post-nymph

15.0 5.8+0.08a 5.840.10a 11.5£0.11a
17.5 4.5+£0.09 4.5+0.14b 9.0+0.14b
20.0 3.410.07c 3.5+0.06c 6.9+0.1c
225 2.8+0.05d 2.940.08d 5.6+0.07d
25.0 2.6x£0.1de 2.510.09de 5.0%0.16ef
27.5 2.31+£0.08de 24+0.14e 4.61+0.17f
30.0 2.4+0.07e 2.21+0.06e 4.6£0.07f
325 2.9£0.13d 2.9+40.24d 5.540.17de

"Within a column, means with the same letter are not significantly different
(P>0.05, Tukey’s HSD)

Table 3. Estimated parameter of a linear model regression for
each nymph stage and total immature of A. gossypii

Linear model of A. gossypii

Life stage " "

Intercept Stope ¥ p° DD
—~0.10871 0.01952

Pre-nymph (0.03895)  (0.00169) 0.96 5.6 52.0
-0.07527 0.01783

Post-nymph (0.05035)  (0.00218) 0.93 4.2 56.5
—0.04661 0.00941

Total (0.02189)  (0.000949) 0.95 50 1068

"The developmental threshold(p) = (—intercept/slope)
"Degree-days
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Fig. 1. Developmental rate (1/d) curve for pre-, post- and total
nymph of A. gossypii at various temperatures.
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Table 4. Estimated parameters of biophysical development rate
model for each stage of A. gossypii

Stage Pre-nymph Post-nymph Total
RHO25 0.6844 0.480168 0.372596
HA ~7074.3 1626.439 —8982.55
HL —32397 —32665.7 —33337.5
TL 296.7 290.44 297.63
HH 833788.9 85002.1 137560.6
TH 305.8 307.098 307.449

v? 0.99 0.99 0.99
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Fig. 2. Cumulative proportions for the development completion
time of A. gossypii in each stage and total immature as a function
of physiological age.

Table 5. Estimated parameters of Weibull function for develop-
ment completion of nymphs of A. gossypii

Weibull distribution of A. gossypii

Life stage

n B ¥ A
Pre-nymph  0.602 3.625 0.356 0.94
Post-nymph  0.525 4.254 0.342 0.94
Total 0.648 6.541 0.312 0.87
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