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Effects of temperature and host density on parasitizing and host-feeding of
Theocolax elegans Hymenoptera Pteromalidae to Sitophilus oryzae

Coleoptera Curculionidae in stored wheat
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Abstract The larval-pupa parasitoid Theocolax elegans was evaluated as a biological control agent against the
rice weevil  Sitophilus oryzae in stored wheat. The parasitization and host-feeding of the parasitoid at six
constant temperatures 17 —32°C were determined in the laboratory. The functional response of T'. elegans
parasitizing S. oryzae was examined over a range of temperatures and host densities. A functional response
equation was fitted to each temperature regime. Within the temperature range of 17°C to 29°C  the handling
time was inversely proportional to temperature and ranged from 0.333 d at 17°C to 0.063 d at 29°C.
Instantaneous search rate also changed with temperature and was the lowest at 17°C and highest at 26°C . But
over 29°C  the instantaneous search rate decreased significantly as the temperature increased. A temperature-
mediated functional response equation was fitted to the data in which handing time was a quadratic function of
temperature. 7. elegans can parasitize greater numbers of hosts within the temperature range of 26°C to 29°C .
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Table 1 Functional response of Theocolax elegans to the rice weevil larvae at different temperatures

Temperature Search rate a Handling time T}, 2 P Maximal number of hosts
C d-! d parasitized per day
17 0.083 £ 0.056 0.333+£0.191 0.35 <0.0001 3.0
20 0.156 £0.120 0.259+£0.157 0.23 <0.0001 3.9
23 0.346£0.194 0.156 + 0.050 0.43 <0.0001 6.4
26 1.521 +1.046 0.106 + 0.019 0.58 <0.0001 9.4
29 1.406 +0.382 0.063 +0.013 0.69 <0.0001 15.9
32 0.900 + 0.977 0.109 + 0.020 0.53 < 0.0001 9.2

=+
Notes Search rate and handling time are mean + SE  and the same below.
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Table 2 Effect of temperature and host density on host-feeding of Theocolax elegans

Temperature Search rate «a Handling time T}, r? P Maximal number of hsots
C d-! d paralyzed per day
17 0.138 £ 0.086 0.068 +0.015 0.80 <0.0001 14.7
20 0.263 £ 0.050 0.030+0.013 0.88 <0.0001 33.3
23 0.428 £0.072 0.023 £ 0.001 0.67 <0.0001 43.5
26 1.033 £ 0.415 0.012+0.012 0.75 <0.0001 83.3
29 0.569 +0.059 0.008 + 0.004 0.80 <0.0001 125.0
32 0.506 + 0.060 0.017 + 0.009 0.79 < 0.0001 58.8
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Fig. 2 The number of hosts paralyzed by host-feeding of Theocolax elegans to the rice weevil larvae at different temperature
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Table 3 The effect of temperature and host density on number of hosts killed by Theocolax elegans
Temperature Search rate a Handling time T, r? P Maximal number of hosts
< d-! d killed per day
17 0.339+0.117 0.039+0.011 0.84 < 0.0001 25.6
20 0.450 + 0.086 0.032 +0.008 0.89 <0.0001 31.3
23 0.829+0.161 0.025 +0.015 0.72 <0.0001 40.0
26 1.667 +0.789 0.019 £ 0.007 0.80 <0.0001 52.6
29 1.421 £ 0.443 0.008 = 0.004 0.89 <0.0001 125.0
32 0.872+0.281 0.009 + 0.007 0.81 < 0.0001 111.1
2.4
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Fig. 3 Temperature-mediated functional response of
Theocolax elegans to 4th instar larvae of
the rice weevil at different temperatures
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