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Table 1. Fungal isolates used in this study

L3 o3lizal (SPSS Probit Analysis) Cus p Ose S

EXCEl aali 31 Laslsgs 5 (g S5 Aslas o 3 (51

ul\.hj;...v_ BERE oslaul G?JG LgLA‘\._:"b -\ d)b

Row  Fungal Isolate Code Host/Origin Place of Storage

1 Metarhizium anisopliae IRAN 715C Locust Botany Research

2 Metarhizium anisopliae IRAN 2252C  Galleria mellonella Department

3 Metarhizium anisopliae IRAN 1018C  Archandra caspia

4 Metarhizium anisopliae IRAN 437C Chilo suppressalis

5 Beauveria bassiana IRAN 428C Chilo suppressalis

6 Beauveria bassiana IRAN 441C Rhynchophorus ferrigineus

7 Beauveria bassiana IRAN 789C Melolontha melolontha

8 Beauveria bassiana IRAN 1217C  Leptinotarsa decemlineata

9 Beauveria bassiana IRAN 1228C  Ommatissus lybicus

10 Beauveria bassiana IRAN 1395C  Zeuzera pyrina

11 Paecilomycescinnamomeus  IRAN 2039C  Ospheranteria coerulescens

12 Lecanicillium aphanocladii IRAN 1030C  Aphids

13 Lecanicillium aphanocladii IRAN 1032C  Aphids

14 Lecanicillium aphanocladii IRAN 1750C  Pulvinaria aurantii

15 Lecanicillium aphanocladii IRAN 1751C  Pulvinaria aurantii

16 Lecanicillium dimorphum IRAN 1787C  Bemisia tabaci

17 Lecanicillium lecanii IRAN 1822C  Scaleinsect

18 Lecanicillium lecanii IRAN 2796C  Scaleinsect

19 Lecanicillium lecanii IRAN 1649C  Pulvinaria floccifera

20 Lecanicillium muscarium IRAN 1352C  Zeuzera pyrina

21 Lecanicillium muscarium IRAN 2795C  Pulvinaria aurantii

22 Lecanicillium psalliotae IRAN 1157C  Eurygaster integriceps

23 Isaria farinosa IRAN 2257C  Galleriamellonella

24 Isaria tenuipes IRAN 1019C  Lymantria dispar

25 Hirsutella versicolor IRAN 2028C  Beetlelarva

26 Beauveria bassiana Kal 1-8 Soil Sunn Pest Research

27 Beauveria bassiana N2 Sunn pest cadaver Department

28 Beauveria bassiana V 1-2 Soil

29 Isaria farinosa Vir 1-5 Soil

30 Isaria fumosorosea Kh2-2 Sunn pest cadaver

31 Isaria farinosa B 3-2 Soil

32 Isaria farinosa C1-2 Soil

33 Beauveria bassiana B 2-3 Soil

34 Isaria fumosorosea G1-8 Soil

35 Beauveria bassiana Al-1 Soil

36 Beauveria bassiana IRAN 3642C  Soil Biological Control
Research
Department
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Table 2. Mean percent mortality of different isolates of entomopathogenic fungi on the third instar of Galleria

mellonella.
Row Fungal Isolate (Code) Mean percent mortality + SE

(Duncan's rankings)

1 IRAN 715C 15 + 2.88 (efQ)

2 IRAN 2252C 0(g)

3 IRAN 1018C 17.50 + 4.78 (def)

4 IRAN 437C 0(g)

5 IRAN 428C 50 + 5.77 (b)

6 IRAN 441C 45 + 2.88 (bc)

7 IRAN 789C 0(g)

8 IRAN 1217C 7.50 = 2.50 (fg)

9 IRAN 1228C 0(g)

10 IRAN 1395C 52.50 + 4.78 (b)

11 IRAN 2039C 0(g)

12 IRAN 1030C 0(g)

13 IRAN 1032C —*

14 IRAN 1750C 0(g)

15 IRAN 1751C 55 + 8.66 (b)

16 IRAN 1787C 57.50 + 8.53 (b)

17 IRAN 1822C 15 + 6.45 (efg)

18 IRAN 2796C 0(g)

19 IRAN 1649C 32.50 + 6.29 (cd)

20 IRAN 1352C 15 + 2.88 (efg)

21 IRAN 2795C 12.50 + 2.50 (efg)

22 IRAN 1157C 0(g)

23 IRAN 2257C —*

24 IRAN 1019C 17.50 + 2.50 (def)

25 IRAN 2028C —*

26 Kal 1-8 20 + 4.08 (def)

27 N2 27.50 + 4.78 (de)

28 Vv 1-2 10 + 4.08 (fg)

29 Vir 1-5 25+ 2.88 (de)

30 Kh2-2 0(g)

31 B3-2 17.50 + 2.50 (def)

32 Ci1-2 0(g)

33 B 2-3 20 + 4.08 (def)

34 G1-8 32.50 + 4.78 (cd)

35 Al-1 75+9.57 (a)

36 IRAN 3642C 17.50 + 2.50 (def)

NIRRT N IR T 02 Sola sre o1 05037 b &S rie oy o (slyls sl st
Mean values followed by the same letter are not significantly different based on Duncan multiple range test at

the 5%. * There was no conidiation.
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Fig.1. Colony diameters (mm) of different fungal isolates during 14 days on potato dextrose yeast extract agar
medium. Vertical bars. standard error.
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Table 3. Linear regression equation (Y), coefficient of determination (r2) and colony diameter (Mean + SE) of
different fungal isolates after 14 days

Isolate Y r’ Colonies Diameter (mm)
(Mean + SE)*
IRAN1787C 12.534 X —5.386 0.92 64.16 £ 4.63 ab
IRAN428C 15.383 X - 6.95 0.98 7250+ 0.57 a
IRAN1751C 7.58 X -1.95 0.88 42.83+1.92c
IRAN441C 8.384 X + 0.547 0.85 49+ 2.08 bc
IRAN1395C 14.433 X - 6.03 0.99 68.83 £ 10.67 a
Al-1 13434 X - 3.16 0.97 67.83+4.60a

*Mean values followed by the same letter are not significantly different based on Duncan multiple range test at
the 5%
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Fig. 2. Mean of sporulation (x 10° Conidia/ml) by different fungal isolates on potato dextrose yeast extract agar
medium. Mean values followed by the same letter are not significantly different based on Duncan multiple range
test at the 5%. Vertical bars: standard error
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Fig. 3. Mean percent mortality of the third instar of greenhouse whitefly Trialeurodes vaporariorum after
infection by different concentration of fungal isolates.Vertical bars: standard error.
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Table 4. The LCs, values with 95% confidence intervals of different fungal isolatesto the third instar of
greenhouse whitefly Trialeurodes vaporariorum

Isolates L Csp (95% confidence interval) Intercept + SE XZ(df)

IRAN1787C 2.6 x 10" (4.01 x 10°- 8.5 x 10%) -1.336 + 0.282 0.781 (3)
IRAN428C 4,09 x 10° (8.2 x 10* - 1.2 x 10° -1.310 + 0.280 0.190 (3)
IRAN1751C 1.8 x 10° (6.7 x 10* - 4.1 x 10°) -2.079 + 0.301 0.028 (3)
IRAN441C 1.02 x 10° (6.8 x 10° - 4.4 x 10°) -1.082 + 0.301 0.841 (3)
IRAN1395C 1.4 x 10* (2.02 x 10— 5.03 x 10% -1.248 + 0.272 1.539 (3)
Al-1 3.9 x 10° (5.8 x 10° — 1.3 x 10%) -1.364 + 0.295 1.787 (3)
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Table5. The LTs, values with 95% confidence interval s (day) of different fungal isolates to the third instar

ofgreenhouse whitefly Trialeurodes vaporariorum

Isolate Concentration LTgo (95% confidence Intercept = SE XZ(df)
interval)
IRAN1787C 10 — — —
10° 4.71 (4.43-5.05) -3.325+0.309 6.41 (4)
10° 454 (4.29 - 4.84) -3.138 +0.266 452 (4)
10’ 3.74 (3.52 - 3.96) - 2.504 + 0.202 5.14 (4)
108 2.75(2.33 - 3.15) -1.917 +0.194 6.84 (4)
IRAN428C 10 — — —
10° — — —
10° 5.20 (4.46 — 6.88) 3.957 + 0.354- 16.80 (4)
10’ 4.74(3.90 - 6.54) 2.700 + 0.254- 13.80 (4)
10 3.50 (2.37 — 5.49) 1.474 + 0.154- 21.45 (4)
IRAN1751C 10 — — —
10° 5.72 (4.99 - 7.67) 4.316 + 0.431- 11.54 (4)
10° 4.79 (452 -5.12) 4.040 + 0.423- 5.26 (4)
10’ 4.66 (4.34-5.03) 5.098 + 0.389- 7.53 (4)
108 4.27 (3.92 - 4.63) 5.791 + 0.523- 7.87 (4)
IRAN441C 10 — — —
10° 5.42 (5.07 - 5.93) 3.927 + 0.417- 3.99 (4)
10° 5.19 (5.40 - 6.71) 4.314 + 0.476- 11.55 (4)
10’ 4.63 (4.35 - 4.96) 3.711 + 0.389- 6.71 (4)
10 4.18(3.70-4.72) 4.069 + 0.396- 8.95 (4)
IRAN1395C 10 5.67 (5.24 - 6.47) 5.840 + 0.581- 6.79 (4)
10° 5.31 (4.95 - 5.80) 3.222 +0.293- 2.33(4)
10° 4.28 (4.07 - 4.50) 3.925 + 0.341- 3.36 (4)
10’ 3.95 (3.45 - 4.49) 3.329 + 0.306- 9.21 (4)
10 3.50 (3.29 - 3.70) 2.753 + 0.236- 2.42 (4)
Al-1 10 4.80 (4.01 - 6.30) 1.955 + 0.159- 9.25 (4)
10° 3.73(2.91-4.97) 1.817 + 0.150- 19.05 (4)
10° 2.77 (1.82 - 3.70) 1.427 + 0.152— 21.63 (4)
10’ 2.18 (1.21 - 2.96) 1.328 + 0.148- 32.33(4)
108 1.92 (1.09 — 2.58) 1.347 + 0.145- 38.86 (4)
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Abstract

The initial step to mass production and commercialization of native entomopathogenic fungal isolates
includes collection as well as evaluation of their pathogenesis on the pest. This research aims to investigate the
pathogenicity of 36 local fungal isolates collected from the Iranian Research Ingtitute of Plant Protection,
Tehran, Iran against greenhouse whitefly Trialeurodes vaporariorum. Due to the variation of the collected
isolates volume, a preliminary screening test carried out on the fourth instars of a model insect Galleria
mellonella. Based on the obtained results, the Beauveria bassiana A1-1 isolate showed the highest mortality
with an average of 75%, followed by IRAN1787C, IRAN1751C, IRAN1395C, IRAN428C and IRAN441C with
mean mortality rates of 57.50, 55, 52.50, 50 and 45%, respectively. Subsequently, the isolates were selected for
evaluation of vegetative growth, sporulation and bioassay tests on greenhouse whitefly. In the biocassay test, five
concentrations of the isolates (10%, 10°, 10°, 10" and 10® conidia/ml) were tested on the third-instar of whitefly
nymphs, and then the parameters L Csy and LTg, of the isolates were calculated. The highest vegetative growth
rate belonged to IRAN428C, IRAN1395C, A1-1, IRAN1787C, IRAN441C and IRAN1751C isolates while the
highest sporulation rate belonged to IRAN1787C, Al-1, IRAN428C, IRAN1395C, IRAN441C and
IRAN1751C, respectively. The results showed that the A1-1 isolate indicated the lowest LCsy and LT, values
among all used concentrations. Moreover, its vegetative growth and sporulation ranked third and second among
all the collected isolates, respectively. Therefore, the A1-1 isolate is being introduced as the most effective
biocontrol agent to control greenhouse whitefly.
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