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Table 1.Tested fungicides and their trade names, formulations and recommended field rates.

. 1
General name Company Formulation gllleld Rate
bordeux mix Baaghban taak 18% SC 3
iprodione + carbendazim Golsam 52.5% WP 1.5
mancozeb Aria Shimi 80% WP 2

copper oxychloride Bisterfield 35% WP 3
carbendazim Aria Shimi 60% WP 2

benomyl Agrochemie 50% WP 2

captan Moshkfaam 50% WP 3
kresoxim-methyl Sinochemnigbo 50% WP 0.2
chlorothalonil Syngenta 72% SC 2

zineb Indofil 80% WP 3
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Table 2. Inhibitory effect of fungicides on B. bassiana conidial germination.

Fungicides IC50 mg/1 (95 %FLY Slope+SE Xz

benomyl 0.21 (0.19 -0.249) 0.09+1.28 5.40
kresoxim-methyl 0.32 (0.17 -0.544) 0.05+0.80 5.45
zineb 1.80 (1.51-2.121) 0.07+0.65 8.74
captan 3.31(2.07 -4.813) 0.08+0.94 3.28
chlorothalonil 7.93 (4.61 -15.269) 0.08+0.54 4.69
iprodione + carbendazim 8.09 (6.2 -10.61) 0.07+0.83 5.42
carbendazim 35.74 (21.81 -54.67) 0.06+0.92 14.3
mancozeb 242.29 (165.33 -380.21) 0.07+0.64 545
bordeux mix 1023.51 (637.77 -1911.98) 0.09+0.58 7.11
copper oxychloride 1381.94 (889.35 -2280.18) 0.09+0.60 7.96

'Fiducial limits
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Table 3- Inhibitory effect of fungicides on B. bassiana mycelial growth after three days.

Fungicides 1Csy mg/1 (95%FL1) Slope+SE x2
carbendazim 0.07 (0.05 -0.08) 0.77+0.04 7.72
kresoxim-methyl 0.10 (0.86 -0.13) 0.90+0.03 11.5
benomyl 0.22 (0.20 -0.24) 1.09+0.04 6.40
iprodione + carbendazim 0.42 (0.34 -0.52) 0.71+£0.03 13.32
chlorothalonil 0.65 (0.51 -0.83) 0.64+0.04 6.90
captan 0.85 (0.64 -1.11) 0.50+0.03 6.28
mancozeb 1.69 (1.55-1.84) 1.74+0.07 8.64
zineb 2.01 (1.85-2.17) 1.46+0.05 13.41
bordeux mix 14.4 (9.63 -20.54) 0.42+0.03 6.37
copper oxychloride 71.1(60.0 -83.91) 1.20+0.06 6.61

! Fiducial limits
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Table 4- Inhibitory effect of fungicides on B. bassiana mycelial growth after seven days.

Fungicides ICs, mg/l (95%FL") Slope+SE xz
carbendazim 0.11 (0.09 -0.130) 0.04+0.80 10.30
benomyl 0.51 (0.46 -0.585) 0.04+1.09 29.27
iprodione+carbendazim 0.55 (0.44 -0.667) 0.03+0.73 13.80
captan 1.09 (0.81 -1.449) 0.03£0.46 5.52
kresoxim-methyl 1.47 (1.24 -1.747) 0.02+0.68 18.90
zineb 1.80 (1.56 -2.086) 0.04+0.73 6.07
mancozeb 2.02 (1.87-2.819) 0.07+1.89 13.35
chlorothalonil 3.20 (1.84 -5.456) 0.01+0.22 7.71
bordeux mix 62.54 (49.7 -78.29) 0.03+0.59 3.71

98.16 (80.98 -119.1) 0.04+0.81 3.67

copper oxychloride

! Fiducial limits
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Figure 1- Comparison between the effectiveness of fungicides benomyl (B), iprodione + carbendazim (R) and
copper oxychloride (O) at (x1), half (x1/2) and two-times (x2) the recommended field rate, alone (A) or with B.
bassiana (Bb) (B) on the mortality rate of greenhouse whitefly eggs. Bars with the same letters do not differ

significantly at P=0.05 (Tukey's multiple range test)
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Table5. The mean mortality (+ SD) of cotton whitefly eggs under laboratory conditions.

Mortality (+ SD)

Treatment Recommended Field dose'

dose dosex2 dosex1/2
benomyl 2436+ 1.54 j 35.60+ 1.64 h 19.18 £3.13 k
iprodione + carbendazim  24.82+2.70 j 3192+ 6.011 17.31 +1.34 kl
copper oxychloride 23.33+£2.43] 36.15+2.59h 14.88 £2.46 Im
benomyl+ B.b 59.98 £ 3.02d 56.03 +2.62 f 61.71 £1.84 cd
iprodione + 62.15+ 2.81cd 50+237¢ 63.09+093 ¢
carbendazim+ B.b
copper oxychloride+ B.b  62.65+ 2.77 cd 58.05£2.52 ef 67.78+3.53b

1
Described in Table 1

The means in each column with at least one common letter are not significantly different (Tukey's

multiple range test P=0.05)
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Abstract

Various fungicides and pesticides often have been used in agriculture for controlling diseases and pests.
These pesticides may have detrimental effects on entomopathogenic fungi which have pesticidal ability. In
this study several experiments were performed to assess the effect of 10 fungicides on mycelial growth and
conidial germination rate at different rate using serial dilutions on PDA and SDAY media. Also effect of
three fungicides, copper oxychloride (35% WP), Benomyl (50% WP) and Iprodione+carbendazim (52.5%
WP) on the efficacy of Beauveria bassiana in controlling the cotton whitefly under laboratory and
greenhouse conditions at recommended rate, twice the recommended rate and half the recommended rate
were investigated. By evaluation of conidial germination of the fungicide-treated fungi, benomyl with ICs,
value of 0.218 mg L' showed the highest inhibitory effect and copper oxychloride with ICs, value of 1381.94
mg L' showed the lowest inhibitory effect. Carbendazim with ICs, values of 0.076 mg L™ and 0.112 mg L™
had the highest inhibitory effect on B. bassiana mycelial growth after 3 and 7 days, respectively, Benomyl
and iprodione+carbendazim at two times recommended field rates showed the highest and copper
oxychloride at half the recommended field rate had the lowest effect on the fungal efficacy against the
whitefly. Based on the present results, some systemic fungicides such as benzimidazoles were found to have
detrimental effects to this entomopathogenic fungus.
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