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Effects of population density and temperature on the growth
and development of Amata sp.

ZHAO Ming, WANG Ping, ZHOU Fu-Cai, GU Ai-Xiang, REN Jia, HU Qi-Jing

(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China)

Abstract  Artificial breeding conditions were used to investigate the effects of population density (1, 3, 5, 7 and 9 heads in one
culture bottle) and temperature (25 °C, 28 °C, and 31 °C) on the development duration, survival percentage and feeding amount of
Amata sp larvae. Compared with group breeding, single-head breeding prolonged the development time, lowered survival percentage
and increased feeding amount. The development duration shortened with increased temperature at breeding temperature of 25~31 °C.
A temperature range of 28~31 °C was beneficial to the growth and development of Amata sp. The highest survival percentage
(79.47%) was obtained at a temperature of 28 °C, and the highest feeding amount per head (2.45 g) was obtained at 31 °C. The opti-
mum artificial breeding conditions about population density were 3~5 heads per culture bottle at the first instar larval stage, and 1
head per culture bottle after the third larval instar stage. The breeding temperature range was 28~31 °C.
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Table 1 Developmental duration of Amata sp. larval under different population densities d
Larval instar stage
Population density 1 2 3 4 5
(head number per bottle) t d d th th Total
p 1% instar stage 2° instar stage 3" instar stage 4" instar stage 5" instar stage
1 3.70+0.21a 3.00+0.15ab 2.10+0.10a 1.90+0.10a 1.90+0.10a 12.60+0.16a
3 3.41£0.11b 2.93+0.09ab 2.07+0.05a 1.90+0.08a 1.48+0.09b 11.79+0.13b
5 3.30+0.07b 3.14+0.055a 2.15+0.05a 1.94+0.05a 1.51+0.06b 11.94+0.13b
7 3.30+0.06b 2.88+0.07ab 2.19+0.05a 1.88+0.04a 1.35+0.05b 11.61+0.12b
9 3.03+0.02¢ 2.87+0.04b 2.13+0.04a 1.90+0.02a 1.45+0.05b 11.44+0.09b
(P<0.05), Different small letters in the same column indicate significant difference at 0.05 level.
The same below.
R2 FRHOFEFHTOSRESREBHNETEEE
Table 2 Survival percentage of Amata sp. larval under different population densities %
Larval instar stage
. ngulat;)on denilt}t/tl ‘ 1 2 3 4 5 Average
(head number per bottle) 1™ instar stage 2% instar stage 3" instar stage 4™ instar stage 5" instar stage
1 66.67£16.67b 93.33+3.33a 96.67+3.33a 100.00+0a 100.00+0a 91.33+4.47b
3 94.44+4.01ab 95.56+4.44a 100.00+0.00a 100.00+0a 100.00+0a 98.00+1.21a
5 93.33+4.81ab 99.33+0.67a 100.00+0.00a 100.00+0a 100.00+0a 98.53+1.08a
7 90.00+£5.41ab 100.00+0.00a 100.00+0.00a 100.00+0a 100.00+0a 98.00+1.41a

9 99.63+0.37a 100.00+0.00a 100.00+0.00a 100.00+0a 100.00+0a 99.93+0.07a
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Table 3 Feeding amount per 24 hours of Amata sp. larval under different population densities g-head™
Larval instar stage
Population density 1 2 3 4 5 Total
(head number per bottle) 1*instar stage 2°instar stage 3" instar stage 4™ instar stage 5" instar stage
1 0.01+0a 0.06+0a 0.09+0.00a 0.14+0.00a 0.211+0.00a 1.19+0.02a
3 0.02+0a 0.03+0b 0.06+0.01bc 0.14+0.02a 0.231£0.02a 1.05+0.06b
5 0.01£0a 0.03+0b 0.06+0.00b 0.12+0.01a 0.190+0.01b 1.01+£0.02b
7 0.01+0a 0.02+0b 0.05+0.00¢ 0.09+0.01b 0.192+0.02b 0.77+0.03¢
9 0.01+0a 0.02+0b 0.05+0.00¢ 0.08+0.01b 0.190+0.01b 0.79+0.02¢
*4 TREBEFHTORESREBEHRERH
Table 4 Developmental duration of Amata sp. larval under different temperatures d
Larval instar stage
Tempaerature 1 2 3 4 5 Total
(©) 1*'instar stage 2% instar stage 3" instar stage 4™ instar stage 5" instar stage
25 4.00+0.00a 3.36+0.37a 2.164+0.39ab 2.76+0.46a 3.10+0.37a 15.38+1.42a
28 3.00+0.00b 2.26+0.19b 2.92+0.08a 2.18+0.23b 2.90+0.13a 13.20+2.18b
31 2.92+0.08b 2.04+0.16b 2.64+0.18a 2.12+0.12b 2.60+0.24a 12.32+2.07b
x5 TRBEFHTORSREBHNFEER
Table 5 Survival percentage of Amata sp. larval under different temperatures %
Larval instar stage
Temperature ('C) 1 2 3 4 5 Average
1*instar stage 2% instar stage 3" instar stage 4™ instar stage 5" instar stage
25 98.35+1.65a 86.63+6.47ab 100.00+0.00a 100.00+0.00a 94.67+22.42a 76.69+8.36a
28 97.78+2.22a 96.67+3.33a 95.56+4.44ab 93.33+4.08ab 94.44+3.04a 79.47+6.17a
31 91.11+4.16a 96.67+£3.33a 93.33+4.44ab 90.00+6.236b 91.11£5.15ab 67.40+7.05b
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Table 6 Feeding amount per 24 hours of Amata sp. larval under different temperatures g-head™
Larval instar stage
Tempﬂe(:jrature 1 2 3 4 5 Total
() 1™ instar stage 2% instar stage 3" instar stage 4™ instar stage 5" instar stage
25 0.06+0.00a 0.09+0.01b 0.12+0.01a 0.22+0.02¢ 0.38+0.03b 0.87+0.05b
28 0.06+0.00a 0.08+0.01b 0.17+0.02a 0.37+0.04b 0.46+0.06b 1.14+0.08b
31 0.07+0.01a 0.14+0.01a 0.16+0.03a 0.49+0.05a 1.58+0.16a 2.45+0.02a
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