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Effects of Short-term High-temperature Exposure on Growth, Development and
Reproduction of Herpetogramma basalis (Lepidoptera: Crambidae)
CHU Shi-hai'”, CONG Sheng-bo’, LI Ru-hai’, HUANG Qi-chao’, HOU You-ming' "

(1. State Key Laboratory of Ecological Pest Control of Fujian-Taiwan Crops/Fujian Provincial Key Laboratory of Insect
Ecology/College of Plant Protection, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China; 2. Institute
of Plant Protection and Soil Science, Hubei Academy of Agricultural Sciences/Key Laboratory of Integrated Pest Management

on Crops in Central China, Ministry of Agriculture and Rural Affairs/Hubei Key Laboratory of Crop Diseases,
Insect Pests and Weeds Control, Wuhan, Hubei 430064, China)

Abstract: [ Objective] Effects of short-term high-temperature exposure on the growth, development, and reproduction of
Herpetogramma basalis (Lepidoptera: Crambidae) were studied for a potential biocontrol application. [ Method] The 1"
instar larvae of the insects were treated at 35°C or 40°C for 2 h, 4 h, 8 h or 16 h to determine the rates of larval survival,
pupation, and emergence as well as the pupal weight, developmental duration, and female fecundity of the following generations.

[Result] The development and reproduction of H. basalis were affected in varying degrees under the treatments. The larval
survival rate decreased significantly after the exposure, e.g., from 65.83% in the 1" instar to 28.33% in the 5" instar under 35°C/
16 h. The pupation and emergence rates were hardly affected. On the other hand, when treated for 16 h, the larval development
took 0.90d at 35°C, and 1.74 d at 40°C, longer than control. The pupal period was not affected, but the adult lifespan shortened
by one day after a 35°C or 40°C exposure for 8 h or 16 h. The average individual pupal weight decreased slightly after 8 h or 16

h of the exposures. The fecundity of female adults reached its lowest level after being exposed to either of the two temperatures
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for 16 h, which did not significantly alter the egg hatching rate. [Conclusion] Depending upon the severity and duration, the

short-term high-temperature exposure mainly decreased the survival rate and inhibited the development of H. basalis. The moth

could complete its normal development even at a relatively high temperature and maintain the population continuity, which

benefits biocontrol. Nonetheless, due likely to the summer heat, the larval mortality rose and population of H. basalis declined

in the season.

Key words: Herpetogramma basalis; short-term high-temperature exposure; development; fecundity
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Note: Bars on line plot are standard errors of mean. Different lowercase letters indicate significantly different survival rates among different treatments

(P<0.05).
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Fig. 1 Effect of short-term high-temperature exposure on larval survival rate of 1" instar H. basalis
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Table 1 Effects of short-term high-temperature exposure on pupal weight, pupation rate and egg emergence rate of 1" instar H. basalis

% B Temperature AL PR ] Duration of exposure/h  #fi ¥ Pupal weight/ (mg: LH 1kU % Pupation rate/% PIE# Emergence rate/%

35C 0 33.78%£0.33 aA 82.59+2.31 aA 90.08£2.93 aA
2 33.17£0.86 abAB 82.4714.47 aA 89.091+2.24 aA
4 32.08%0.27 abeBC 81.05+£4.77 aA 87.71£2.59 aA
8 31.9740.63 bcBC 79.44+4.19 aA 88.89+£5.56 aA
16 31.12£0.49 cC 83.81+10.72 aA 89.261+6.43 aA
40C 0 33.78%£0.33 aA 82.59+2.31 aA 90.08+2.93 aA
2 33.324+0.27 abAB 80.23+4.55 aA 92.46+4.14 aA
4 32.48+£0.41 bcABC 78.081£10.72 aA 88.891+6.41 aA
8 32.13%£0.66 beBC 76.15£8.40 aA 86.11£7.35aA
16 32.01£0.06 cBC 82.221+1.92aA 81.67+4.41 aA

e F VR S AN F NS TR ORI N AN [ A3 ) 22 57 B35 (P<<0.05): (A AUEURE J5 AN [ 0K 'S 7 B R 2Bl B R A ) b 3 ) 22 7 88 2%
(P<<0.05). #*2. #3[F.
Note: Data followed by different lowercase letters on a column of a same temperature treatment are significantly different (P<0.05); those followed by different

capital letters on a column for two different temperature treatments are significantly different (£<0.05). Same for Tables 2 & 3.

*2 ENSELENELSYIMIFES DR, @RHARKREHNIE
Table 2 Effects of short-term high-temperature exposure on larval development time, pupal duration and adult lifespan of 1% instar H.
basalis

/% Temperature AL P [F] Duration of exposure/h %))t i ] Larval duration/d U [/ ] Pupal duration/d B Hi 5 Adult longevity/d

35C 0 13.7+0.4 bE 7.61+0.1 bA 10.6+0.5 aA
2 13.8£0.2 bE 7.7£0.1 abA 10.2£0.3 abAB
4 13.8£0.2 bE 7.810.1 abA 10.3+0.2 abAB
8 14.4%+0.3 aCD 7.9£0.2 abA 9.5£0.3 bBC
16 14.6£0.2 aC 8.01+0.1 aA 9.54+0.3 bBC
40C 0 13.7£0.4 bE 7.6£0.1 aA 10.6£0.5 aA
2 13.84+0.3 bE 7.9£0.1 aA 10.5+0.3 aA
4 14.0£0.2 bDE 7.8+£0.2 aA 9.940.3 abABC
8 15.0£0.2 aAB 8.0£0.1 aA 10.0£0.1 abABC
16 15.4+0.4 aA 7.9£0.1 aA 9.3£0.3bC

P=0.0772), X —45REW, FE2MBET, L
P 1) A A S SR L A A A e, ] DU e N
AN, A )AL B E] Z [ 34 25 5O B3 ( Fy 4=
2.420, P=0.056 9 ) .
24 FEIIEMT—RIPFEACERANRME

L I v U A FHLRT J UT)  BEEL g eh p B R
—ARINIEAL R 25 S L3R 3, R AL BT B
G —E MW, 35CF, Ab¥E2 . 4. 8h 55X
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AP ) 22 7 R (Fy=1.151,P=0.3879), A~
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Rt I e U A 3T R AT U] I B R — B AL R
TC B (35°C & F,10=0.687,P=0.6174;40°C : F, o=
583,P=0.6822), FrAIZHZERATEE (Fy,570.622,
P=0.748 5 ).
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Table 3 Effects of short-term high-temperature exposure on eggs laid per female and egg hatching rate of 1% instar H. basalis

% Temperature AL BRI ] Duration of exposure/h

HulfE = B Egg number per female

RO L3 Offspring hatching rate/%

35C 0 317.0£18.7 aA 66.73£2.01 aA
2 322.7+£273 aA 66.01£0.95 aA
4 287.3£17.9 abABC 66.59t1.12 aA
8 289.3116.5 abABC 64.701£0.94 aA
16 228.7+£20.7 bC 64.431t1.12aA
40C 0 317.01£18.7 aA 66.731£2.01 aA
2 294.0+16.7 aABC 66.4411.06 aA
4 307.7+48.5 aAB 65.12+£1.66 aA
8 281.0£22.0 aABC 64.58+0.88 aA
16 240.3420.7 aBC 64.38£1.09 aA

3 L4k
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