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Abstract

The potato tuber moth, Phthorimaea operculella, is a major pest of potato,
particularly under storage conditions. Due to the adverse effects of chemical
pesticides on human health and the environment, as well as the development
of insecticide resistance, there is a growing need for safer control alternatives.
This study evaluated the efficacy of several isolates of Beauveria bassiana and
Metarhizium anisopliae-collected from East Azarbaijan and Tehran provinces-
along with a diatomaceous earth formulation (InsectoSec®) against the larvae
of P. operculella. Bioassay results showed that the CS1 isolate of B. bassiana
was the most effective, with an LCso of 6519 conidia/mL, while the DE isolate
was the least effective, with an LCso of 89026 conidia/mL. The LCso for
diatomaceous earth was 164 ppm. The time to symptom onset and mortality
also varied among the isolates. The CS1 isolate demonstrated the lowest LTso
values, at 1.68 days for the highest concentration and 20.16 days for the lowest
concentration tested. The LTso for diatomaceous earth was 4.76 days at 500
ppm. Based on these findings, the SC1 isolate of M. anisopliae and the SA2
isolate of B. bassiana were identified as highly virulent. The diatomaceous
earth formulation also exhibited acceptable control efficacy. In conclusion,
both the identified fungal isolates and diatomaceous earth show promise as
effective components in an integrated management program for the potato
tuber moth.
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Table 1. Lethal toxicity of different isolates of entomopathogenic fungi and diatomaceous earth on potato tuber moth larvae
Chi square LCs LCso LCrs

Treatments 7 DF Slope+SE (Fiducial limits) (Fiducial limits)  (Fiducial limits)
Cs1 6.5 8 059 04820.045 822-7559'3.5 342(5)-1 19 iizs 878()106-27623292
DE 48 10 09  0.33+0.027 41%79%211 353519-()2236()132 65510276;1-7231(;41245877
0z2 346 6 075 0292:004  SRuo o ON006T  3113933011586076
SAZ 285 709 02550042 i 0 saa0n 404963832
D.Earth 083 6 099  0.72+0.1 8.179_'3229. s 1013_6;_'2571 713%29

el (PPM) O abos 55 o o 5ls S Clale by 5 sl 2 s 53 sl baaglir clale a14*

*The concentration unites are conidia/ml and ppm for RPF and D. Earth respectively
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Table 2. LTso values of two concentrations of different entomopathogenic fungi isolates and diatomaceous earth, against
potato tuber moth larvae

Chi square LTs0 (Day)
Treatments Concentration 1 DF P Value Slope£SE (Fiducial
limits)
Csi 10x10°" 15.64 4 0.051™ 2.92+0.31 1.68(0.2-76.39)
5%10° 1.03 4 0.91 3.81£0.37  2.16(1.2-92.41)
DE 10x10° 4.34 4 0.36 1.79£0.32  3.86(3.5-20.02)
5%10° 1.95 4 0.75 2.83£0.43  4.96(4.6-30.05)
072 10x10° 5.03 4 0.28 3.07£0.38  4.10(3.4-64.69)
5%10° 1.85 4 0.76 3.63£0.45  4.19(3.4-77.71)
SA2 10x10° 1.55 4 0.82 2.81+0.63  2.89(2.3-16.73)
5%10° 1.84 4 0.76 3.89+0.42  4.56(4.5-19.03)
4.76(3.10-
D. Earth 1000ppm 7.66 3 0.053 3.8140.59 56.96)

500ppm 453 3 0.21 2.86£0.56  5.98(58-8.09)
Al e s gme b sAS 5le plad o Bl g e 53 el il glanlus il as®

*The concentration units are Conidia/ml.** Chi squairs are non-significant in all cases.
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