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Biological indices such as conidial morphology, germination, and surface characteristics influence the
virulence of an isolate. Therefore, the growth indices (vegetative growth, conidiogenesis, and germina-
tion), hydrophobicity property and Prl protease enzyme activity of three isolates of Beauveria bassiana
(JS1, JS2 and KA75) and TT1 isolate of Metarhizium anisopliae evaluated. Also, the relationship be-
tween these indices and the virulence of the isolates on the last instar larvae of Galleria mellonella and
fourth instar larvae of Ephestia kuehniella investigated. There was no significant difference in vegeta-
tive growth rate between B. bassiana isolates, but the highest rate (7.05 cm) was related to the TT1
isolate. JS2 isolate showed the highest conidial production (4.11x10° spores / ml) compared to the other
isolates evaluated. All isolates showed germination above 80%, and the highest value (100%) was re-
lated to the TT1 isolate, which was statistically on par with the conidiogenesis of the KA75 isolate. The
lowest hydrophobicity of the conidial surface was related to KA75 isolate, which was significantly
different from other isolates. However, the highest percentage was related to TT1 isolate with 91.7%.
Also, no differences were observed between the isolates in terms of Prl enzyme activity. Bioassays
showed that TT1 and JS2 isolates had the highest virulence on the last instar larvae of G. mellonella
and fourth instar larvae of E. kuehniella, respectively. Among the evaluated indices, the hydrophobicity
and conidiogenesis of these two isolates were higher than the other isolates, which was directly related
to their high virulence. Thus, the TT1 isolate of the M. anisopliae and the JS2 isolates of B. bassiana
had greater bioefficiency than the other isolates and therefore, they will be more suitable for use in plant
pest biological control programs.
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Table 1. Probit analysis of concentration-mortality responses of Galleria mellonella last instar larvae
to JS1, JS2 and KA7S isolates of Beauveria bassiana and TT1 isolate of Metarhizium anisopliae.

) o*
Isolates (XL]C(;;’ E;?)i i/fﬁ%)ﬂ) Slope + SE ( d’§: 5 RA* (%) SIFc*
IS1 20.61 (14.96 _29.51) 1.45+0.17 4.06 0.00 18.56
Js2 8.43 (2.61 — 40.18) 0.79 +0.12 11.59 59.10 20.12
KA75 9.88 (2.56 — 15.81) 0.99 +0.14 2.84 52.06 19.80
TT1 1.79 (1.30 — 24.38) 1.59+0.18 2.70 91.32 23.16

*All lines are insignificant at P < 0.05; *Relative activity; ¥Slope intervention factor for concentration.
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Table 2. Probit analysis of time-mortality responses of Galleria mellonella last instar larvae to JS1, JS2
and KA7S5 isolates of Beauveria bassiana and TT1 isolate of Metarhizium anisopliae.
LTs0(95% CL) 7

Isolates (days) Slope + SE ( d’§: ) RSK* (%) SIF*
IS1 5.53 (5.20 - 5.89) 1021 £ 1.56 1.53 0.00 16.24
IS2 5.50 (5.17 - 5.86) 10.22 £ 1.60 5.35 0.54 16.32
KA75 5.49 (5.16 — 5.84) 10.23 + 1.60 3.14 0.72 16.35
TTI 4.95 (4.70 — 5.08) 15.34 +2.25 0.95 10.49 17.10

Concentration used for the LTso calculations was 1x10° conidia/ml; *All lines are insignificant at P <
0.05; *Relative speed of kill; ¥Slope intervention factor for time.
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Table 3. Probit analysis of concentration-mortality responses of Ephestia kuehniella fourth instar larvae
to JS1, JS2 and KA7S5 isolates of Beauveria bassiana and TT1 isolate of Metarhizium anisopliae.
LCs0(95% CL) 3

Isolates ( 10° conidia/ml) Slope + SE ((&:5) RA* (%) SIFc&
JS1 8.97 (5.51 - 14.59) 0.90+0.11 6.31 0.00 16.65
JS2 1.09 (0.57 - 1.84) 0.75+0.11 0.75 87.85 19.70
KA75 8.11 (4.56-13.12) 0.82+0.12 5.51 9.59 16.78
TTI 8.53 (5.27-14.49) 0.88+0.10 1.49 4.91 16.71

*All lines are insignificant at P < 0.05; *Relative activity; ¢Slope intervention factor for concentration.
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Table 4. Probit analysis of time-mortality responses of Ephestia kuehniella fourth instar larvae to JS1,
JS2 and KA7S isolates of Beauveria bassiana and TT1 isolate of Metarhizium anisopliae.
LTs (95% CL) 7

Isolates (days) Slope = SE ((&:5) RSK* (%) SIF%
JS1 5.17 (4.88 —5.48) 920+1.17 1.66 0.00 17.56
JS2 3.71 (3.45-3.96) 8.55+1.00 1.90 28.24 24.65
KA75 4.93 (4.65-5.22) 9.61 +£1.20 2.09 4.64 18.34
TT1 5.14 (4.82-5.49) 7.86+1.03 0.38 0.58 17.93

Concentration used for the LTso calculations was 1x107 conidia/ml; *All lines are insignificant at P <
0.05; *Relative speed of kill; ¥Slope intervention factor for time.
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Fig. 1. Mean (£SE) values of biological indices: (A) vegetative growth (cm), (B) conidiogenesis (co-
nidia/ml), (C) conidial germination (%), (D) hydrophobicity (%), and (E) Prl enzyme activity
(umol/ml/min), of JS1, JS2 and KA7S isolates of Beauveria bassiana and Metarhizium anisopliae TT1
isolate, separated using Tukey’s HSD test (P < 0.05). Concentration used for evaluation of fungal veg-
etative growth, conidiogenesis, conidial germination and relative hydrophobicity were 3x10°, 3x10°,
1x106 and 1x107 conidia/ml, respectively.
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