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Effect of Temperature on the Development of Bracon hebetor
(Hymenoptera: Braconidae) Parasitizing Indianmeal Moth
(Lepidoptera: Pyralidae)

d4Zd - UXE - FEY
Na Kyoung Kim, Ja Hyun Na and Mun Il Ryoo

Abstract - Development of Bracon hebetor Say parasitizing Indianmeal moth (Plodia interpunctella
(Hiibner)) was studied at five temperature conditions (17, 20, 25, 28 and 32+0.5°C) under a photoperiod
of 16: 8 (L : D). Developmental period (meanzs.e.} of B. hebetor from egg to eclosion decreased from
28.6+0.50 to 9.3+0.09 days and 28.1£0.51 to 9.2+0.09 days for female and male, respectively, as the
temperature increased from 17 to 32°C. The combination model provided a good description of the
relationship between temperature and development. The low temperature thresholds were estimated to be
14.0, 12.8, 15.1°C for development of egg, larva and pupa. The thresholds for normal development
(outside of the boundary layor of the developemnt) were 14.0, 17.5, 15.1°C for egg, larva and pupa,
respectively, indicating that the larval stage is more sensitive to the low temperature than the other stages.
The results suggested that the present B. hebetor population could be another ecological race adapting to
the seasonal temperature conditions of this area.
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Table 1. Developmental periods (Mean £ SD) of different stages of B. hebetor parasitizing Indianmeal moth at five different

temperatures
Temperature ("C) N Sex Egg Larva Pupa Total
17 31 F 4,774 £0.056a° 5.000£1.065a 17.742£2.909a 28.581+2.802a
30 M 4.576+0.614a 4.939+0.998a 17.55+2.251a 28.06 +2.947a
20 33 F 3.63610.48%b 3.515+0.566b 13.394+0.827b 21.545+0.86%b
31 M 3.581+0.620b 3.4841£0.508b 13.000+0.775b 21.129+1.056b
25 55 F 2.091£0.290c 2.182+0.331c 8.927+0.384c 14.200+£0.292¢
40 M 2.075+0.267c 2.400£0.545¢ 8.7251+0.640c 14.200+0.405¢
28 39 F 1.230+0.267¢ 1.949+0.320d 5.923+£0422d 10.103+0.447d
34 M 1.206+0.479% 2.029+0.300d 5.8241+0.387d 10.059+0.776d
3 41 F 1.707+0.461d 1.195+0.511e 5.390+0.771e 9.268 +0.54%
31 M 1.710£0.461d 1.355+0.608¢ 5.194£0.654¢ 9.194+0.477¢

aTotal number of adults emerged

bMeans within a column followed by the same letter are not significantly different (LSD; P=0.05)
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Fig. 1. Developmental rate curves for egg, larva, pupa and egg to adult of Bracon hebetor fitted to the combination model.

Table 2. Low temperature threshold (LT) and upper thre-
shold temperature (UT) (& standard error) for the develop-
mental stages of B. heberor estimated by the combination
model®

Temperature threshold (°C)

Stage N r2?
LT UT

Egg 199 13.99+1.80 3272+£000 086

Larva 199 12.82+0.01 . ¢ 0.94

Pupa 199 15.06+0.01 . 0.99

Overall 199 15.10£0.51 . 0.99

agee text (Materials and Methods) for the parameters of the
model see text.

b Coefficient of determination of the estimated model

¢UT could not be estimated
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Appendix. Estimated statisitics of the temperature dependent developmental model of Bracon hebetor parasitizing Indianmeal

moth
Statistics?
o ¢ k T T AT £ r
Stage
Egg 0.78 0.31 9.55 3272 14.00 0.31 0.04 0.86
Larva 0.85 0.15 5.20 12.82 473 0.94
Pupa 0.27 0.15 5.55 15.07 0.09 0.99
Total 0.14 0.17 4.46 15.10 0.09 0.99

aMeaning of the parameters is as follows:

a: maximum developmental rate, p: the rate of increase to optimum temperature, k: constant, 7,: upper threshold temperature, 77:
lower threshold temperature, AT: (T-T;)/e, where e: the width if lower boundary layer.



