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Table 1. Mean of developmental time (+SE) of the immature stages of parasitoid wasp, T. busseolae

on S. cretica at different temperatures

Temperature Developmental time (days)
(°C) Male n Female N
18 44.89+0.129 41 46.01+0.216 39
20 32.33+£0.143 61 33.61+0.097 99
25 21.14+0.136 45 21.82+0.124 56
30 12.78+0.053 59 13+0.047 99
35 11.078+0.046 51 12.08+0.063 93

T. @b 8,19 Sl sou3 g9s> wesd (#SE) (Sl ¥ Jou
alises s 30 S. cretica g9 busseolae

Table 2. Mean of adult emergence percent (£SE) of
parasitoid wasp, T. busseolae on S. cretica at different

temperatures

Temperature (°C)

Adult emergence (%)

18
20
25
30
35

84.6+0.87

98.9+0.63
96.2+1.7

93.1+3.27
82.6+£2.3
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Figure 1. Fitting the linear models (left: Ikemoto and Takai model; right: common linear model) to observed
values of developmental rate of T. busseolae immature stages on S. cretica [(male (up) and female (down)
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Abstract
Background and Objectives
The sugarcane stem borers, Sesamia cretica Lederer and S. nonagrioides Lefever are the most
important pests of sugarcane in Iran causing heavy losses in cane and considerable reduction in
sugar yield. The egg parasitoid wasp, Telenomus busseolae Gahan is the most remarkable natural
enemy of Sesamia spp. in Khuzestan province, Iran that plays an important role in regulating the
populations of sugarcane stem borers. Temperature is an effective abiotic factor that influences the
development of natural enemies. The present study aimed to investigate the temperature-dependent
development of T. busseolae on S. cretica.
Material and Methods
The development rates and thermal constant of the immature stages of T. busseolae on S. cretica
eggs were studied at seven constant temperatures (15, 18, 20, 25, 30, 35, and 37°C), a photoperiod
of 16L:8L, and 65%+5% RH. Fresh egg masses of S. cretica were exposed to the newly
mated female of T. busseolae for 6 h. Afterwards, the parasitized eggs were kept at
different temperatures. The parasitized eggs were checked daily until adult emergence.
Development rate was modeled as a function of temperature using two mathematical
models, including common and Ikemoto and Takai linear models. The linear models were
analyzed using the SAS software.
Results
The results of regression analysis showed that the immature developmental period of T.
busseolae decreased with elevating temperature from 18°C to 35°C. In 15°C and 37°C, no
development rate was found for T. busseolae. Immature development time declined from
45 to 11 days and 46 to 12 days in male and female parasitoids, respectively. The percent
of adult emergence was not affected by temperature. However, two linear models provided
a satisfactory relationship between immature development rate and temperature. Based on
statistical criteria, lkemoto and Takai linear model estimated thermal constant and
temperature threshold more precisely. For male and female parasitoids, the thermal
constant was 250 and 255 degree-days and the low-temperature threshold was 12.44°C and
12.5°C on S. cretica eggs, respectively.
Conclusion
In the current study, the thermal requirement of T. busseolae on S, cretica was estimated
for the first one. Information regarding the thermal requirement of T. busseolae can be
useful for the rearing and application of this parasitoid in the biological control of
sugarcane stem borers. This finding could be used to predict the number of T. busseolae
generations and the best time for parasitoid release in sugarcane fields.
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