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ABSTRACT

Compatibility of Beauveria bassiana (Balsamo) with hexaflumuron, chromafenozide, chlorfluazuron, phosalone, garlic
extract and pepper extract was studied at the laboratory condition. In details, 75, 150, 300 and 500 pl of the insecticides and
extracts were incorporated into 100 ml of liquefied potato dextrose agar (PDA) culture medium. Seven, 15, 17 and 19 days
after treatment, diameter of the colonies was measured and compared in the treatments and control. In the second part of the
study, the effects of B. bassiana, chromafenozide, chlorfluazuron, phosalone, garlic extract, pepper extract, hexaflumuron,
azadirachtin and B. bassiana + garlic extract, were determined on alfalfa leaf weevil Hypera postica (Gyllenhal), pea aphid
Acyrthosiphon pisum Harris and the two species of coccinellids including Hyppodamia variegata (Goeze) and Coccinella
undecimpunctata L. under field conditions. Experiments were conducted using randomized complete block design with four
replicates. A sampling was conducted a day before treatments and three samplings were conducted 1, 3 and 7 days after
treatments. The Efficacy of treatments was calculated using Henderson-Tilton's formula. The results indicated that garlic
and pepper extracts were compatible with B. bassiana and those can be used simultaneously in pest management programs.
Three days after treatment, efficiency of garlic and pepper extracts, hexaflumuron and B. bassiana + garlic extract was
significantly higher on young larvae of H. postica than other treatments and those can be considered in this pest
management programs. Chromafenozide, azadirachtin and hexaflumuron had > 50% efficiency on pea aphid population.
Among these insecticides, hexaflumuron may be recommended for pea aphid control due to its relatively low effects on the
lady beetles.
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Figure 1. Young mycelium of Beauveria bassiana (A), a5 mm in diameter disc cut from the young mycelium and placed in
the treated PDA medium with tested insecticides (B), B. bassiana mycelium in the treated culture medium (C and D)
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Table 1. Characteristics of pesticides tested in this study

Common name Trade name Formulation Manufacturer
Phosalone Phosalone 35% EC Pak Sam Iran
Azadirachtin NeemAzal T/S 1% EC Biotech International Lid. India
Chromafenozide Matric 5% SC Nippon kayaku Japan
Chlorfluazuron Atabron 5% EC Ishihara (ISK) Japan
Hexaflumuron Consult 10% EC Kavosh Kimia Iran
Garlic extract Sirinol 80+5% EC Kimia Sabz Avar Iran
Pepper extract Tondexir 80+5% EC Kimia Sabz Avar Iran
Beauveria bassiana Naturalis 2.3 x 10" spores/ml  Biogard CBC (Europe) S.r.l.
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Table 2. Mean percentage of inhibition of tested insecticides on Beauveria bassiana mycelial growth, seven days after

treatment
Treatments 750 ppm 1500 ppm 3000 ppm 5000 ppm
Control 0.00 £ 0.00e* 0.00 £ 0.00e 0.00 £ 0.00e 0.00 £ 0.00d
Phosalone 73.88 £5.87a 84.74 £ 2.14a 89.92 + 2.59a 98.04 £ 2.96a
Chlorfluazuron 57.60 £ 7.42b 62.87 + 7.48b 88.66 + 3.01a 95.11 + 4.25ab
Chromafenozide 35.01+£6.67¢c 51.11 + 4.37bc 55.64 + 6.90c 87.9£3.14b
Hexaflumuron 20.32+6.73d 39.36 £ 1.53c 73.21+5.14b 86.01 +4.19b
Garlic extract 7.24 +2.03de 18.96 + 4.00d 24.31+4.78d 32.68 + 4.40c
Pepper extract 4.07 +£1.93e 16.25 + 3.76d 18.78 + 1.33d 24.22 + 2.53¢

* The means with different letters in each column are significantly different (P > 0.01).

1. Residual sum of squares
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Figure 2. Mean percentage of inhibition of tested insecticides on mycelial growth of Beauveria bassiana, 15, 17 and
19 days after treatment. The means with different letters in each concentration are significantly different (P<0.01)
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Figure 3. The inhibitory effects of tested insecticides on mycelial growth of Beauveria bassiana, from 7 to 19 days
after treatment
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Table 3. Mean efficiency percent of treatments on alfalfa leaf weevil, 1, 3 and 7 days after first treatment (DAT)

Treatments 1 DAT 3 DAT 7 DAT
B. bassiana 15.18 + 2.08b* 41.00 +4.3a 52.63 £ 3.00d
B. bassiana+ garlic extract - 62.5 +3.25¢ 26.30 + 3.8a
garlic extract - 63.18 + 8.00c 52.17 +5.2d
Pepper extract - 65.84 + 6.83c 63.48 £ 5.58¢e
Azadiractin 33.43 £ 3.04c 59.19 £ 5.04b 39.55 + 3.38c
Phosalone 16.77 £ 2.1b 40.86 + 4.30a 31.17 £ 3.08b
Chlorfluazuron 8.89+1.8a 55.75 + 3.28b 27.46 + 2.28a
Chromafenozide - 36.89 + 3.04a 27.19+4.3a
Hexaflumuron 48.51 +4.48d 62.49 + 6.68c 50.17 + 6.8d

*The means with different letters in each column are significantly different (P>0.05).
- = no efficiency

p5° oo Slan 5, Vg ¥ o) aminy Sy (s B p (55) lod LS w00 :Sla ¥ 5o
Table 4. Mean efficiency percent of treatments on alfalfa leaf weevil, 1, 3 and 7 days after second treatment (DAT)

Treatments 1 DAT 3 DAT 7 DAT

B. bassiana 20.09 + 2.08d* 28.38 +2.28d 51.19 + 3.35d
B. bassiana+ garlic extract 1.68 + 0.35a 0.92 +0.20a 42.85+ 4.5d
garlic extract 15.08 + 1.80c 7.70 £ 1.2bc 16.66 + 3.39b
Pepper extract - - 8.20+2.29a
Azadiractin 7.67 £1.20b - -

Phosalone 86.67 + 6.83f 73.77 £ 3.80f 8.65 +1.89a
Chlorfluazuron 7.78 £2.90e 52.98 + 4.80e 79.66 + 3.90e
Chromafenozide - 9.28+1.9c 28.79 £ 3.93c
Hexaflumuron 10.97 +2.13b - 8.15+1.25a

*The means with different letters in each column are significantly different (P>0.05).
- = no efficiency
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Table 5. Mean efficiency percent of treatments on pea aphid Acyrthosiphon pisum, 1, 3 and 7 days after treatment (DAT)

Treatments 1 DAT 3 DAT 7 DAT

B. bassiana 61.43 £ 9.08d* 44.64 + 3.55b 19.64 + 2.08b
B. bassiana+ garlic extract 56.75 £ 7.2cd 25.79 £ 3.45a 24.02 £ 4.14bc
garlic extract 61.25+6.18d 18.75 + 3.20a -
Pepper extract 39.51 + 3.40a - 31.76 + 2.28¢
Azadiractin 80.00 £ 2.14e 68.75 £ 6.58de 75.00 + 3.28e
Phosalone 100.00 + Oe - 10.00 £ 1.29a
Chlorfluazuron 40.00 £ 3.90a - -
Chromafenozide 47.27 £3.8b 59.09 + 6.5¢ 69.32 +5.29%
Hexaflumuron 92.97 £ 4.40e 84.18 £6.6¢ 52.54 £ 2.9d

* The means with different letter in each column are significantly different (P>0.05).
- = no efficiency
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Table 6. Mean efficiency percent of treatments on lady beetle Hyppodamia variegata, 1, 3 and 7 days after treatment (DAT)

Treatments 1 DAT 3 DAT 7 DAT
B. bassiana 19.55 + 1.55b* - -
B. bassiana+ garlic extract 24.25+1.9hc - -
garlic extract 32.57+2.78c - -
Pepper extract 12.87 + 2.60a - 31.76 £ 2.28¢c
Azadiractin - - -
Phosalone 66.63 + 5.25d 50.40 +4.13b 0.44 +0.09a
Chlorfluazuron - - -
Chromafenozide 51.66 + 3.9d 31.27 £3.28a -

Hexaflumuron - - .

* The means with different letters in each column are significantly different (P>0.05).
- = no efficiency
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Table 7. Mean efficiency percent of treatments on lady beetle Coccinella undecimpunctata, 1, 3 and 7 days after

treatment (DAT)
Treatments 1 DAT 3 DAT 7 DAT
B. bassiana - - -
B. bassiana+ garlic extract - - -
garlic extract 91.67 £ 4.16d 61.11 + 6.8d -
Pepper extract 100.00 £ Oe - -
Azadiractin 84.61 + 8.16d 49.74 +1.28bc -
Phosalone 40.00 £ 3.14b 61.11 + 4.25d -
Chlorfluazuron 50.00 + 4.80c 53.33+3.19¢ 20+2.19
Chromafenozide 25.00 + 2.16a 45.55 + 2.28b -
Hexaflumuron 40.00 £ 6.10b 13.84+1.19a -

*The means with different letters in each column are significantly different (P>0.05).
- = no efficiency
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