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Effect of Temperature on Development and Reproduction of the Rice Armyworm,
Pseudaletia separata Walker (Lepidoptera: Noctuidae)

Hae-Rang Ko, Hyun-Wha Back and Gil-Hah Kim*

Department of Agricultural Biology, Chungbuk National University, San 48, Gaesindong Cheongju, Chungbuk, 361-763, Republic of Korea

37K Pseudaletia separata Walker)= 5-6Y 0]

ABSTRACT : Development and reproduction of the rice armyworm, Pseudaletia separata Walker,
were investigated under different temperatures (13, 15, 18, 20, 25, 30, and 33°C). It took 80.6 days to
grow from egg to pre-adult at 15°C, and 27.3 days at 30°C (3.0 times shorter growth period compared
with that at 30°C). The range of developmental temperature of rice armyworm was 15-30°C. Survival
rate from hatched larva to pre-adult was the highest as 70.6% at 25°C. Pre-oviposition period and the
adult longevity were 4.2 and 12.3 days at 15°C, and 2.9 and 8.0 days at 30°C, respectively. The highest
average fecundity per female was 816.6 at 25°C. The net reproductive rate (R,) and intrinsic rate of
natural increase (r.) were the highest at 25°C as 913.0 and 0.175, respectively. As a result, it was
considered that optimum of temperature for P. separata growth was =25.0°C.
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Table 1. Developmental periods (days £ SD) of eggs, larvae, and
pupae of P. separata at different temperatures

Temp.
O
13 750 —~a

15 700 102+04ab 44.1+04a 266128 806%1.1a
18 930 6.3#£0.2b 36.1£0.3b 14.131.3b 56.9+0.4b
20 931 6.0%02b 293%12¢ 13.8+12b 49.140.2¢c
25 530 44+05¢c 18.2409d 9.840.6¢c 32.5%0.6d
30 456 4.1%02c¢ 153%£08e 7.9x07c 27.3%04e
33 352 -

“Not hatched.
*Means followed by the same letters are not significantly different (p=0.05;
Tukey’s studentized range test [SAS Institute, 1991]).

From egg

n Egg Larva Pupa to adult
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Table 2. Survival rate (% +SD) of eggs, larvae, and pupae of P.
separata at different temperatures

From larva
to adult

T(%rgg) n Egg Larva Pupa

15 700 79.6%£12.7b* 31.04+2.0c 32.0+£2.0d 9.9%+1.0d
18 730 90.5+7.8ab 36.1£0.3c 55.3+5.0c 21.0x1.6¢c
20 931 955+42a 65.0£50b 65.3x5.0b 42.7+5.3b
25 530 95.8%7.0a 82.7%28a 853+£3.1a 70.6£3.0a
30 456 96.3%3.6a 28.0+26c 24.0+53e 6.6x1.5d

3Means followed by the same letters are not significantly different (p=0.05;
Tukey’s studentized range test [SAS Institute, 1991]).
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Table 3. Adult longevity (mean=+ SD) and total fecundity of P.
separata at different temperatures

Temp. ~ Longevity of Preoviposition® No. of eggs laid
C) female, days period, days per female
15 20 123x23a 4.2+0.6a" 405.91211.6b
18 20 11.342.2ab 3.5+0.5a 679.41+162.3a
20 20 11.4422ab 3.54+0.5a 721.8+168.4a
25 20 11.3+24a 3.1+09% 816.6+157.6a
30 20 8.0+1.3b 29+0.6b 85.4+26.1c

2Days from emergence to the first oviposition.
"Means followed by the same letters are not significantly different (p=0.05;
Tukey’s studentized range test [SAS Institute, 1991]).
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Fig. 1. Cumulative survival rates (A) and daily change in the number of eggs of the female (B) P. separata at different temperatures.
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Table 4. Comparison of life-table parameters of P. separata at
different temperatures

Temp. (°C) R T® It
15 388.7¢cd 90.2a 0.066¢e
18 672.5b 63.5b 0.103d
20 721.8b 55.0c 0.119¢
25 913.0b 39.0d 0.175a
30 80.5d 32.3e 0.136b

#Net reproductive rate per generation.

bMean generation time in day.

“Intrinsic rate of natural increase.

dMeans followed by the same letters are not significantly different (p=0.05;
Tukey’s studentized range test [SAS Institute, 1991]).
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