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Table 2. B. bassiana mycelium growth and spore
germination possibility in medium containing
different plant compounds

Plant name Germination Mycelia growth

possibility possibility
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A. - -
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Table 3. Analysis of variance of attributes determining mixture of plant extracts and B. bassiana

Mean squares of characters

Degrees of

Factores freedom Germination Mycelial growth T
percentage

Plant extracts (A) 1 113438 723.027 0147

Concentration(B) 2 343.79” 221.66" 018"

AxB 2 6.13" 4.00° 0.02"

Error 18 3.04 1.94 0.001

oY 5.08 7.16 4.64

** |ndicates significance at the 1% probability level

* |ndicates significance at 5% probability level
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Table 4. Comparison of mean germination percentage of B. bassiana under mixing with plant extracts

Plant Concentrations Germination percentaget Average percentage reduction compared to
extracts SE control
250 95.5+1.7 a 25
A. aucheri 500 92.5+0.9b 5.6
1000 84.5+0.7 ¢ 13.8
250 83+0.8¢c 15.3
A.indica 500 79.5£0.9d 189
100 68.7+0.5 e 29.9

B.bassiana z,6 il e o3 AL slaojlas Sl 1 i 3 =0 Jad>

Table 5. Bioassay the effects of plant extracts on germination percentage of B. bassiana

Plant extracts LCso LCo Slop+SE  Chi Square (x°)
(95% confidence limit)  (95% confidence limit)

A. aucheri 1833.7 (1588.9-2076.5)  3342.4 (3156-3579) 1.17+0.83 0.54

A. indica 1949.4 (1856.9-2192.7)  3742.8(3618-3951)  1.58+0.53 0.82

AL slaoslas b Lokt Lyl 5 53 B bassiana ¢ )6 s shee L) 5 Kke dnglie —F U5t

Table 6. Comparison of mean mycelial growth of B. bassiana under mixing with plant extracts

Plant extracts Concentrations Mycelial growth + SE  Average percentage reduction compared to control

250 247+0.21a 31
A. aucheri 500 2.33+0.18 b 8.5
1000 2.07+0.11c 18.8
250 2.22+0.16 c 13.0
A. indica 500 2.17+0.19d 151
100 2.04+09¢e 20.1
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Table 5. Bioassay the effects of plant extracts on mycelial growth of B. bassiana

Plant extracts LCso LCqo Slop+SE  Chi Square (%)
(95% confidence limit)  (95% confidence limit)

A. aucheri 3179 (2758.3-3601.3)  5789.7 (5139.8-5974.3) 1.53+0.48 0.67

A.indica 3667.4 (2866.7-3914.1)  6529.6 (6154.3-6789.7) 1.61+0.32 0.89

AL slaoslas b LMt Lyl 5 53 B bassiana 756 (T) jasle :Kike gl —A Jyotr

Table 4. Comparison of T index of B. bassiana under mixing with plant extracts

Plant extracts Concentrations T index M 1Xing
quality
250 76.89 a CO
A. aucheri 500 74.31b CcOo
1000 68.01¢c CO
250 66.85¢c (6(0)
A. indica 500 64.03 d CO
100 55.41e MT

Slightly toxic: MT, Compatible: CO
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Table 9. Lethal concentrations of different treatments in the larval and adult population of sawtoothed beetle

Treatments  Growth stages L Cso

(95% confidence limit)  (95% confidence limit)

LCqo Slop+tSE  Chi Square (XZ)

2.5x10" 3.6x10°
B. bassana Adult (1.81-4.45x 3104) (8.2><105—1.325><108) 2.09£0.45 0.54
' L arvae 3.131x10 2.26x10 1.96:0.64 0,64
(5.4%10°-6.03x10%) (5.3x10"-1.99x10") R '

A aucheri Adult 647.6(576.5-718.72)  1231.7(1159.31251.4) 1.16+0.78 0.89
' Larvae 429.32(362.7-495.9)  1209.4(1195.7-1236.4) 1.17+0.56 0.91
A indica Adult 696.4(624.1-768.7)  1568(1491.7-1597.4)  1.05+0.11 0.51
' Larvae 386.1(317.2-455.3)  1219.9(1193.9-1241.5) 1.07+0.57 0.59
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Table 9. Lethal times of different treatments in the larval and adult population of sawtoothed beetle

Treatments Growth stages Concentrations LT LTs LTgo
5x10* 8.22 9.17 11.07
Adult 10° 7.16 8.53 9.24
B. basd 5x10° 4.97 6.68 7.93
. Dassana 7
10 5.84 7.92 9.41
Larvae 5x10* 4.72 6.31 8.24
10° 3.61 4.69 6.54
Adult 1000 1.08 4.29 9.4
Larvae
1000 1.16 3.72 10.32
Adult 1000 3.7 5.58 16.44
A. indica L arvee 500 3.06 6.78 18.35
1000 175 4.58 9.34
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Table 11. L ethality time and SR index of the combined treatmentsin the larval and adult population of
sawtoothed beetle

Combined treatments

Lifestages LT LT LT SR

L Cso(B. bassiana)+L Cs, (A. indica)

Adult 084 193 518 0.198
Larvae 082 184 494 0.157

L Cso(B. bassiana)+L Cs, (A. aucheri)

Adult 091 271 802 0.234
Larvae 092 189 502 0.221
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Abstract

Given the compatibility of Beauveria bassiana and plant extracts, it is feasible to increase efficacy of the
fungus in microbial control of date storage pests. The aim of this study was to evaluate the interaction of plant
extracts and B. bassiana on sawtoothed beetle populations. The vegetative and reproductive parts of myrtle,
mugwort, mentha, yarrow, and neem plants were evaluated. The fungal mycelium growth and spore germination
were evaluated to checking the consistency of extracted from plants by extract medium mixing method. Then,
the compounds toxicity were evaluated individually and conjunction with B. bassiana by bioassay on the adult
and larvae of sawtoothed beetle. Studies have shown that mycelial growth and spore germination of B. bassiana
occur only in artemisia and neem. The spore germination rate of B. bassiana in neem was higher than artemisia
in all concentrations. A concentration equivalent to 1949.4 microliterg/liter of neem was required to reduce 50%
of the germination of the fungus. The lowest and highest mycelial growth reduction (3.1% and 20.1%) were
observed in 250 microliterg/liter of neem and 1000 microliters/liter of artemisia, respectively. So, the
concentration of neem equivalent of 36679.4 microliters/liter was required for 50% reduction of mycelial
growth. The highest compatibility index (T) was 76.89 for 500 microliters/liter in combination with neem and
the lowest level consistent with artemisiain 1000 microliterg/liter. Both plant extracts had synergistic effect on
the pathogenicity of B. bassiana on adult and larva of sawtoothed beetle. However, synergistic effect of neem
extract was higher.
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