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Functional response of Nesidiocoris tenuis on different densities of Ephestia kuehniella and Tuta absoluta eggs
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Abstract

The response of a natural enemy to its host” densities has been defined as “functional response”. It has been considered a feasible
technique to measure the efficacy of biocontrol agents. We employed the concept to evaluate the functional response of adult female and male of
Nesidiocoris tenuis under laboratory conditions by feeding on different densities (1, 2, 4, 8, 16, 32, 64, and 96) of Ephestia kuehniella and
Tuta absoluta eggs in 7 replicates. The predators were kept unfed for 24 hours. Then the number of eaten prey was recorded after 24 hours.
The results showed type III functional response for all tests based on logistic regression. The attack constants (b) of females and males fed on
E. kuehniella and T. absoluta eggs were 0.0061 £0.0018, 0.0048 +0.0009, and 0.0093 + 0.0037, 0.0042 + 0.001, respectively. The estimated
handling times (7},) for females and males on the respective preys were 0.3598 +0.0193, 0.2905 + 0.0136, and 0.9032 + 0.0511 and 0.5859 +
0.0303 h. In conclusion, N. tenuis females had shorter handling time, greater attack rate and maximum daily consumption (73.86 eggs)
compared with those of males. Therefore, results strongly support that female predators could be more effective in controlling 7. absoluta.

Key words: Attack rate, biological control, handling time, Nesidiocoris tenuis, Tuta absoluta
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Table 1. Logistic regression analysis (Mean =+ SE) of Ephestia kuehniella and Tuta absoluta eggs ratio fed by female

and male Nesidiocoris tenuis at 25+ 1°C, 65 = 5% RH, 16:8 L:D h..

Sex Prey Parameter Estimate Standard Error Chi- square Pr > ChiSq
Intercept 1.9895 0.5194 14.67 0.0001
pl 0.1236 0.0476 6.75 0.0094
E. kuehniella P2 -0.00349 0.00104 11.35 0.0008
p3 0.000021 6.172E-6 12.09 0.0005
Female Intercept 1.4328 04324 10.98 0.0009
P1 0.1331 0.0419 10.10 0.0015
T. absoluta P2 -0.00334 0.00462 12.88 0.0003
P3 0.000020 5.614E-6 12.79 0.0003
Intercept 0.6703 0.3004 4.98 0.0257
P1 0.0579 0.0254 5.18 0.0229
E. kuehniella P2 -0.00198 0.000553 12.78 0.0004
Male P3 0.000012 3.356E-6 13.74 0.0002
Intercept 0.3829 0.2860 1.79 0.1806
P1 0.0435 0.0247 3.11 0.0780
T. absoluta P2 -0.00105 0.000539 3.79 0.0517
P3 5.309E-6 3.278E-6 2.62 0.1054
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Fig. 1. Functional response curves of female Nesidiocoris

tenuis to Ephestia kuehniella (top) and Tuta absoluta (down) eggs.
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Table 2. Estimated values (Mean % SE) by Rogers’s model for functional response of female and male Nesidiocoris tenuis feeding on Ephestia

kuehniella and Tuta absoluta eggs at 25+1 C, 65+5% RH, 16:8 L:D h.

95% Confidence Interval

Sex Prey Type Parameter Estimate SE T/Tw
Lower Upper

E. kuehniella I b 0.0061 0.0018 0.0025 0.0097 -

Female Th 0.3598 0.0193 0.3210 0.3986 66.7037
T. absoluta I b 0.0048 0.0009 0.0030 0.0066 -

Th 0.2905 0.0136 0.2632 0.3177 82.6162
E. kuehniella I b 0.0093 0.0037 0.0020 0.0167 -

Male Th 0.9032 0.0511 0.8008 1.0056 26.5722
T. absoluta I b 0.0042 0.0010 0.0021 0.0062 -

Th 0.5895 0.0303 0.5287 0.6503 40.7125
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