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Table 1-Toxicity of Bt on S. exigua larvae in different exposure times (Days).
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Figure 1- Larval life span of S. exigua after exposure to different concentrations of Bt.
Means followed by the same letter are not significantly different at the 5% level of significance.
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Figure 2-Biological parameters of S. exigua affects by different concentrations of Bt.
Means with the same letter in each parameter are not significantly different at the 5% level of significance.
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Figure 3- Combination effects of C. arizonica extract with Bt, on larval life span of S. exigua.
C+: Positive control, C-: Negative control, S1, S2 and S3: 25, 12.5 and 6.25 g/l of extract, Bt1, Bt2 and Bt3: 2, 0.8 and

0.2 g/l of Bt.
Means followed by the same letter are not significantly different at the 5% level of significance.
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Figure 4- Combined effects of Bt with C. arizonica extract on biological parameters of S. exigua.
C+: Positive control, C-: Negative control, S1, S2 and S3: 25, 12.5 and 6.25 g/l of extract, Bt1, Bt2 and Bt3: 2, 0.8 and 0.2 g/l of Bt.
Means followed by the same letter in each parameter are not significantly different at the 5% level of significance.
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Extract (g/l)
25 125 6.25 25 125 6.25 25 125 625 (L8 s srcti)
38.58+4.59  39.50+3.09 37.46+2.11 31524310  24.20#1.33  27.17+242  18.85+058  13.78+1.83  12.09+2.30  Mortality+se
6.55% 13.81%* 17.24%* 2.48" 0.81™ 5.66* 1.05™ 2.03" 1.57% e Day 1
12.95 (S) 17.45(S) 18.21(S) 7.69(Ad) 4.04(Ad) 9.89(S) -5.00(A) -6.41(A) -5.22(A) D (Effect) (st 359
57.10+7.82  62.33t10.¢ 52.0045.67 60.484+8.60  55.28+3.41  53.12+10.04 38.79+4.04  41.73+6.80  35.58+4.49  Mortality+se
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Table 2-Synergistic effects of combination of Bt with C. arizonica extracts on S. exigua larval mortality in different
days after exposure.

Al Jlo pire juf g doy0 V) gl 4o (g lel B gonims lis oS e

NS s #
9 “

o 3591 ye 9 S e —ous oddlie o g 5 pe D ol o cre g eSS IST (s ) Sl gosims lid s s AD 5 A S
*** and ns indicates significancy in 5%,1% and non-signficant.
S, A and Ad Indicates, synergistic, antagonistic and additive effect respectively. D: Mortality observed-Mortality expected.
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Table 3-Effects of Bt and C. arizonica extract combination on some nutritional parameters of S. exigua.
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Means followed by the same letter in each parameter are not significantly different at the 5% level of significance.
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Abstract

Bacillus thuringiensis generally applies for controlling of Spodoptera exigua larvae. Applying high
doses for effective control increases the risk of resistance developing. Integration of different pest
controlling tactics is a useful component of pest management by decreasing the applied doses. Here,
the lethal and sublethal effects of Bacillus thuringiensis (Bt) in combination with ethanolic extract of
Cupressus arizonica (CA) on mortality and some biological parameters of Spodoptera exigua were evaluated.
For bioassays, different concentrations of both agents, incorporated into artificial diet of insects. The results
revealed that, larval mortality and life spam, pupation and adult emergence were significantly affected. LCso
values of Bt was measured as 4.25 and 0.76 g/l in first and 7" days of experiments respectively. Efficiency of
ingested food (ECI) decreased to 16.1 and 17.9% in combination treatments of Bt (2 g/I) with respectively 12.5
and 6.25 g/l of CA extract in comparison with controls as 38.99%. Significantly higher larval mortality and
adverse effects on nutritional parameters of the pest in combination treatments confirm the suitability of this
combination as a candidate for greenhouse and field studies to aim of reduce the Bt resistance phenomena

frequency and sustainable control of pest population.

Key words: ECI, Ethanolic extract, Synergistic effects, Life spam, Nutritional parameters.



