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Table 1. Iranian fungal isolates of M. anisopliae characteristics used in the experiments

Fungal

Isolate Code Host

Host Name in Persian

Local of Collection

Saravan  DEMIOOI (Col.: Curculionidae)

Parandra caspica

Nour DEMI002 (Col.: Cerambycidae)

Rhynchophorus ferrugineus

ok oS s oS s

b ol asb 5w 4 Saravan
(Sistan and Baluchestan)

Nour Forest
(Mazandaran)
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Table 2- Mortality mean percentage of red flour beetle and saw-tooth grain beetle adults treated with
different dosage of two fungal isolates of M. anisopliae, 7 days after exposure in suspension method

Species Fungal Lethal dose (conidia per milliliter)
isolate Mortality (%)+=SE

DEMI001 5.3x10° 2.3x10* 1.8x10° 5.8x10° 7.1x10°
T, confiusum 8.28+2.65d  25.18+2.21c 41.47+1.72b 64.82+2.04b 87.31+2.33a

: DEMI002 4.7%10* 6.6x10° 2.3%10° 4.5%10’ 6.7x107
8.33+1.68d 33.38+2.18cd 48.61+2.29c 72.35+1.92b 89.27+1.76a

DEMIO001 1.2x10° 3.6x10° 1.5x10° 42x10° 1.3x10°
O, surinamensis 7.24+1.28d  29.6+1.92¢  53.21+3.19b 61/91+2.50b 84.21+2.18a

: DEMI002 8.7x10° 7.4%10* 1.4x10° 5.5%10° 3.8x10’
6.64+3.28d  28.73+2.24cd  59.66+2.31b  61.12+2.89b  92.00+3.21a

" Means within a row followed by the same letters are not significantly different (Duncan’s test, P > 0.05).
? Saravan (DEMI001) and Nour (DEMI002)

slowd 1 s 395 S Olod 53 SIS dind 9 35T dluld ol Ol i ¢ M. anisopliae g 6 w ) -V 9o

Silesgdbgd 9y 4
Table 3. Bioassay of M. anisopliae on red flour beetle and saw-tooth grain beetle adults, 7 days after
exposure in suspension method

Letal dose (conidia per milliliter)

Species lljslg;g?; Confidence Level (95%) Slope+SE X Vzi;le
LC50 LC20
DEMIO001 2.37x10° 2x10°
(1><105-6 IXlOS) (4><]()3_5 1><104) 0.783+0.05 0.461 0.927
T confusum —— Ken 1002 3.10x10° 2.14x10°
(L18x10°7.8x10°  (3.26x10%6.24x10%) 0727002 1326 0.722
DEMI001 5.35x10* 1.27x10°
0 o . (143x10-1.9x10%  (7.55x10%.68x10%)  0->18£0.02 1.576 0.664
- SUTIRAMENSIS — HEMI002 5.27x10° 2.06x10*

(1.50x10°-1.6x10°%)

(1.70x10°-8.2x10%

0.598+0.04 1.240 0.743

Saravan (DEMI001) and Nour (DEMI002)
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Table 4. Mortality mean percentage of red flour beetle and saw-tooth grain beetle adults treated with
different dosage of two fungal isolates of M. anisopliae, 7 days after exposure in dry conidia method

. Mortality (%)+SE
Concentration DEMI001 DEMI002
T. confusum O. surinamensis T. confusum O. surinamensis
4x10° 17.5+1.44a 27.50+2.50a 15.00+2.88a 20.00+2.04a
4x10° 36.25+3.75b 41.25+2.39b 28.75+4.26b 36.25+3.14b
4x10'" 65.25+3.39¢ 71.25+4.26¢ 52.50+3.22¢ 63.75+2.39¢
4x10" 61.23+1.45¢ 72.50+3.42¢ 76.33+2.22¢ 77.50+1.52d

"'Means within a row followed by the same letters are not significantly different (Duncan’s test, P > 0.05).
% Saravan (DEMI001) and Nour (DEMI002)

4 lowd 31 et 395 add Olo) 33 18418 ddds 9 35T ddds ol5” Ol i 9 P o9 39 3o Z 6 (i St 3 -0 90z
Silwsgdogd 9)
Table 5. Bioassay of M. anisopliae on red flour beetle and saw-tooth grain beetle adults, 7 days after
exposure in dry conidia method.

Letal dose (conidia per milliliter)

Species lfslg;f?; Confidence Level (95%) Slope+SE X Vgl-le
LC50 LC20
DEMI001 9.5x10’ 7.7x10°
. confusum (2~1X109'1~ll>;10”) (2.8><105-4.47><107) 0.272+0.05 2418 0.992
: DEMI002 2.8x10 2.6%10
(5.5%x10°-5.3x10"") (1.6x10°%1.2x10%) 0.277+£0.08 4.863  0.900
DEMI001 8.2x10° 1.1x10°
0. surinamensis (2.1x10%-3.7x10°) (2.5%10*7.4x10% 2.290+0.05 4707 0.909
o °*  DEMI002 3.5x10° 5.5x10°

(9.6<10%2.1x10")  (2.8x10°29x1¢7)  *-300+0:02 2.296 0984

Saravan (DEMI001) and Nour (DEMI002)

2 M. Anisopliae g8 191w 9 385 410> 90 <XiS joml 9 (Silwrgdbad 095 90 (T.R) Cuoww S -1 J9u>
D118 4l 9 8,7 Al ol Ol > (595
Table 6. Toxicity ratio (T.R) of suspension and dry conidia methods for two fungal isolates of M.
anisopliae (Saravan and Nour) against red flour beetle and saw-tooth grain beetle adults.

Toxicity Ratio (T.R)

Species

DEMI001 DEMI002
T. confusum 4x10* 9.03x10°
O. surinamensis 1.53x10* 6.64x10°

Saravan (DEMI001) and Nour (DEMI002)

s Oy 3950 65 53 8 &5, » anisopliae S
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Abstract

This study was conducted to evaluate the susceptibility of two stored product pests,
Tribolium confusum (Col., Tenebrionidae) and Oryzaephilus surinamensis (Col.,
Silvanidae) treated with two Iranian fungal isolates of Metarhizium anisopliae Sorokin,
Saravan (DMEI001) and Nour (DMEI002), based on two bioassay methods, suspension
and dry conidia. After mass production of fungal isolates under laboratory conditions
(16:8 photoperiods, 28 £1°C, 65+5% R.H) and preparing main suspension, five different
conidial concentrations were prepared separately based on the logarithmic distances and
then each insect was treated by immersing them in five milliliter of conidial suspensions
for five seconds. In dry conidia bioassay method, to prepare the appropriate dosages, one
gm dry conidia was blended with 10 milliliter Tween 80 and then the number of its
conidia was calculated. Finally, five concentrations of each isolate were prepared,
separately. All experiments were carried out in four replicates and for each replication 20
adults (7-10 days old) of each species were treated separately. The results showed that in
both bioassay methods, Saw-toothed grain beetle was more susceptible to both fungal
isolates and Saravan isolate with LDso, 2.37x10° and 5.35x10* in suspension method and
9.5x10° and 8.2x10* conidia per milliliter in dry spore method on red flour beetle and
sow-toothed grain beetle, respectively, had higher pathogenicity than Nour isolate. In
comparison two bioassay methods, the suspension method had higher efficacy than dry
conidia method for both fungal isolates.

Key words: Metarhizium anisopliae, Red Flour beetle, Saw-toothed grain beetle,
Saravan, Nour



