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Effects of the grapefruit wastes and sesame oil cake to control Genetic diversity
and pathoagenicity of Mauainiella scaettae the causal agent of date palmEvaluating
the pathoaenicity of Beauveria bassiana IRAN 441C on onion thrips and its
compatibility with Flonicamid and Thiocyclam insecticides in laboratory
conditions
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ABSTRACT

Onion thrips is one of the most important pests of onion fields around the world, which reduces plant
production. It is necessary to apply alternative strategies and reduce the concentration of chemical
insecticides along with biological agents in order to prevent environmental pollution and insect resistance.
Therefore, the objectives of this study were to evaluate the toxicity of Flonicamid and Thiocyclam, the
virulence of entomopathogenic fungus Beauveria bassiana, and the efficiency of mixing fungus with
insecticides on the 2" instars of onion thrips and the biological factors of the pathogenic fungus. This
study was performed as a completely randomized design with four replications under laboratory
conditions. Insects in the control group were treated with distilled water. The results showed that LC.;io
values for Flonicamid, Thiocyclam and B. bassiana were 2.3 mgL™, 4.3 mgL™, and 5.4x10’ spores mL™,
respectively. With increasing the concentration of insecticides and pathogenic fungus and also with
increasing their application time, the mortality rate of onion thrips increased. Flonicamid had no effect on
the germination and mycelium growth of the pathogenic fungus and was selected as a compatible
insecticide. The results of mixing the pathogenic fungus with the studied insecticides showed that the
studied pathogen at the concentration of 6x10’ spore mL™ along with Flonicamid at the concentration of
1.2 mgL™ is the best combination to deal with onion thrips. Therefore, the above mixture can be
recommended as an alternative for chemical insecticides after field studies in integrated management
programs of onion thrips.
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Figure 1. Mean comparison of mortality rate of 2" instar of Thrips tabaci affected by the different
concentrations of Flonicamid (a) and Thiocyclam (b). Means with dissimilar letters are significantly
different (Duncan, P<0.05).
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Table 2. Mean mortality rate in the 2" instar of onion thrips affected by Beauveria bassiana.

Concentrations (spore mL™) / Time 2 (48h) 4 (96 h) 7 (144 h)
3x107 20.5° 28° 35°
4x107 30° 35° 37"
5x107 32° 36" 38"
6x107 64° 75 77°
7%x107 65° 742 76°

A5l K080 b s lo gme B wsj0 b ey SSls O905) G lie pud gy b slael wcys ) yo 0
In each row, means with dissimilar letters are significantly different (Duncan, P<0.05).
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Table 3. The effect of Flonicamid and Thiocyclam on the biological factors of Beauveria bassiana

Conce Germinati Germination Mycelium Mycelium Number Spore

ntrations on rate (%) reduction (%) rate (mm) reduction (%) of conidia* reduction (%)
0.5MC 75 20.1a 41 24.1c 1.5 53.1c
0.5MC 76 20.0a 40 25.9¢c 14 56.3ch
0.5MC 79 20.8a 40 25.9¢ 1.3 59.4b
0.5MC 7 21.9a 42 22.2¢c 1.6 50.0c
1MC 69 27.4a 38 29.6¢ 1.2 62.5ab
IMC 70 26.3a 38 29.6¢ 11 65.6a

k=]

£ IMC 69 27.4a 36 33.3b 1 68.8a

(s}

:_L% 1MC 68 25.4a 39 27.8c 1.2 62.5ab
2MC 68 28.4a 35 35.2ab 1 68.8a
2MC 66 26.9a 34 37.0a 1 68.8a
2MC 69 27.4a 30 44.4a 1.1 65.6a
2MC 69 27.2a 32 40.7a 0.9 71.9a
0.5MC 61 35.8¢c 32 40.7c 1 68.8b
0.5MC 60 36.8¢c 33 38.9c 11 65.6bc
0.5MC 58 38.9c 35 35.2¢ 1 68.8b
0.5MC 60 36.8c 34 37.0c 1.2 62.5¢
IMC 48 49.5b 28 48.1cb 1 68.8b

S

= 1MC 45 52.6a 29 46.3c 0.7 78.1a

>

(5]

§ 1MC 47 50.5ab 26 51.9b 0.8 75.0ab
1MC 49 48.4b 25 53.7ab 0.9 71.9b
2MC 42 55.8a 26 51.9b 0.7 78.1a
2MC 40 57.9a 24 55.6ab 0.7 78.1a
2MC 43 54.7a 23 57.4a 0.6 81.3a
2MC 44 53.7a 20 63.0a 0.7 78.1a

g 95 0.0 54 0.0 3.2 0.0

5

o
SEM 27 3.92 11.3 3.24 141 3.74

Sl e oS Ve x sl *

Al FoaS b (glo e M o j0 O s 5o SSls (yge;] G ailiie i gy b slan Siloe gt pa 40

* Number x 107 conidia mI*

In each column, means with dissimilar letters are significantly different (Duncan, P<0.05).
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Figure 2. Mean mortality rate in 2™ instar of Thrips tabaci affected by the different integrated treatments
of insecticides and Beauveria bassiana after 48, 96, 144, and 240 h. Means with dissimilar letters are
significantly different from each other according to Duncan test at 5% level. A: 5.5x10" spore mL™
B.bassiana +1.2 mL Flonicamid , B: 6x10’ spore mL™ B.bassiana+1.2 mL Flonicamid , C: 6.5x10’ spore
mL™* B.bassiana +1.2 mL Flonicamid , D: 5.5x10’ spore mL™ B.bassiana +2.8 mL Thiocyclam , E: 6x10’
spore mL™ B.bassiana +2.8 mL Thiocyclam , F: 6.5x10’ spore mL™ B.bassiana +2.8 mL Thiocyclam .
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Table 4. Effect of integrated treatments on the biological factors of Beauveria bassiana

Intearated treatments Germination Germination Mycelium Mycelium Number of reiﬁgtrieon
9 rate (%) reduction (%) rate (mm) reduction (%) spore* %)
7 -1
o >5x10 spore ml 58b 34 38¢ 27 42c 24
- B.bassiana
€ & 6x10"spore mL?
~ % B bassiana 59b 33 41b 22 5b 10
—_— 7 -1
T 6.5x10" spore mL 56c 36 39hc 25 4.8 13
B.bassiana
7 -1
5.5x10" spore mL 58b 34 400 24 43¢ 22
= B.bassiana
- =
€S 6x10"sporemL™”
@ g B bassiana 54d 38 39bc 25 4.4c 20
= 7 -1
= 6.5x10" spore mL 58b 34 38¢ 27 4.1d 26
B.bassiana
Control 87a 52a 5.5a
SEM 1.37 4 1.21 3 0.29 8

* Number x 107 conidia ml*
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