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Abstract

The mealybug destroyer, Cryptoleamus montrouzieri Mulsant is the most important natural enemy of
the mealybugs. Increasing knowledge regarding ecological compatibilities of the natural enemies lead
to increase their efficacy for controlling the pests. In this study, the effect of temperature as the most
effective environmental factor on development of the mealybug destroyer was studied. Developmental
time of incubation period, all larval instars, pupal period, and overall immature stages of the mealybug
destroyer were recorded in temperatures ranging 15-35°C, 50-60% RH, and a photoperiod of (L:D)
16:8h. According to the ANOVA, temperature affected significantly developmental time of the mealy-
bug destroyer at 1% probability level and increasing temperature lead to decreasing developmental
time. Degree-Day and Ikemoto-Takai linear models were used to describe temperature-dependent de-
velopment of the mealybug destroyer. While, both of the linear models had shown an acceptable fit to
data, because of better statistical criteria, estimation of the Ikemoto-Takai linear model was considered
for thermal indices. Estimated values for thermal requirement of incubation period, 1%, 2", 37, and 4t
larval instars, total larval period, pupal period and overall immature stages of the C. montrouzieri were
45.38,43.67,53.04, 113.27, 256.89, 143.29 and 483.59 degree-days, respectively. Moreover, the values
of the lower temperature threshold for the mentioned developmental stages were 9.79, 10.74, 10.28,
9.67, 10.06, 10.07, 9.18 and 9.64°C, respectively, using Ikemoto and Takaei linear model. According
to the results, clarifying some aspects of thermal characteristics of the mealybug destroyer, would in-
crease our knowledge to improve biological control program of the mealybugs.
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2 15 53 76 97 87.07+0.76 ¢
g 20 72 46 55 50.48 £0.33d
2 5 25 61 28 34 31.13+0.15¢
® 3 27 78 24 28 26.28+0.11b
= 30 57 22 30 2496+0.21a
3 33 - - - -

Osa30) .,\;,LL,JA)\:@»Q)U.T‘;\)\:‘M;;;L&.:»J})}stbSém)db\fj&}mﬁ}.m)‘55)3:Jjb‘5u&:_<l.:»ei’c

(P<e/ro Sy

* Means with different letters are significant different in each developmental stage. (Tukey, P < 0.05).
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Table 2. Evaluation of Degee-Day and Ikemoto-Takai Linear models to estimate lower thermal thresh-
old and thermal requirement of Cryptolaemus montrouzieri immature stages
tmin K r2

Model  Developmental Stage Linear model ©C) D) (x10?) P-value
Incubation Period DR =-0.122+0.012T 9.83 80.30 94.40 0.006
1%t Instar Larva DR =-0.195+0.020 T 9.65 49,51 95.17 0.004
9 2" |nstar Larva DR =-0.204 +0.021 T 9.44 46.35 90.00 0.014
g 3 Instar Larva DR=-0.184+0.019T 9.73 52.69 98.95 0.000
'D 4" Instar Larva DR =-0.077 +0.008 T 9.29 119.78 93.34 0.007
£ Larva DR =-0.045+0.004 T 9.48 268.43 96.64 0.003
Pupa DR =-0.070 + 0.007 T 9.69 137.42 96.94 0.002
Total Immature Stages DR =-0.024 + 0.002 T 9.59 484.39 97.46 0.001
Incubation Period DT =80.88+9.79 D 9.79 80.88 94.50 0.005
1%t Instar Larva DT = 45.38+10.74 D 10.74 45.38 99.02 0.000
5 2" Instar Larva DT =43.67+10.28 D 10.28 43.67 96.92 0.002
§, 3 |nstar Larva DT = 53.04+9.67 D 9.67 53.04 99.23 0.000
;'u—q 4™ Instar Larva DT =113.27+10.06 D 10.06 113.27 97.83 0.001
8 Larva DT = 256.89+10.07 D 10.07 256.89 98.92 0.000
Pupa DT = 143.29+9.18 D 9.18 143.29 95.49 0.004
Total Immature Stages DT = 483.59+9.64 D 9.64 483.59 98.56 0.000

DR = Developmental rate; D = Developmental time; T = Temperature
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Fig. 1. Fitting Degree-Day linear model to observed values of developmental rates (1/d) of Cryptolae-
mus montrouzieri immature stages. Black circles represent observed values.
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montrouzieri immature stages. Black circles represent observed values.
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