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Evaluation of three Beauveria bassiana isolates on saw-toothed beetle Oryzaephilus surinamensis

and the effect of different temperature on their germination and mycelium growth
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Abstract

Beauveria bassiana is one of the biocontrol agents of saw-toothed beetle Oryzaephilus
surinamensis. For selection the best Iranian isolates of this fungus the effect of temperature
and germination and radial growth and virulence of three isolates of this fungus were studied
on larvae and adult stages. Results showed that there were significant differences in
germination and radial growth at different temperatures. Minimum temperature for
germination and radial growth was 5°C and maximum of those was 35°C. Optimum
temperature for IRAN 441C and IRAN 403C activities was 25°C and for IRAN 440C was
20°C. Bioassay showed that the lowest LCsy belong to IRAN 441C for adult and larvae were
2.51e4 and 2.31e3 respectively. The highest LCs, belong to IRAN 440C for adult and larvae
were 3.34e5 and 9.02e3 respectively. Results showed that isolate IRAN 441C had the best
germination and radial growth at wide range of temperatures. It had also the higher mortality
effect on adult and larvae stages, therefore it was suitable for application in date store in
tropical and subtropical conditions.
Key words: Beauveria bassiana, Oryzaephilus surinamensis, Germination, Radial growth,

virulence.
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Table 1- Comparison of the mean germination percentage of different isolates

of B. bassiana on SDA medium in different temperatures

(%Mean germination+SD) _g;4&) s Ao ;s Ll

AR
35°C 30°C 25°C 20°C 15°C 10° C 5°C strain code
0.37+0.03]  8.45+0.11  25.01#0.2FG  78.+0.3D 100 A 89.33£0.7B  11.5120.71 IRAN 441C

0.037+0J 1.27+0.08] 23.29+0.7G ~ 89.03£0.6B  76.66+0.3D  75.22+1.8D  1.93+0.2] IRAN 440C
0.03+0J 18.33+0.1H  27.56+0.7F  38.87+0.6E  82.98+0.3C  77.24+1.8D 1.5+0.2] IRAN 403C

Cla_.ﬂ 03,13 e SO pls ,<;L_,; Osiw o 53 alle Loy > (lyls LSLBQ.:QL:A
Al e Sl (glaals dim O 5051 (gl 2 70 Jlaz>|
Means within a column followed by the same letter are not significantly different at the

5% level using Duncan Multiple Range test.
OLis e plasil sla o 2 1203 Lt pgdes (olad A3, )3 Les 31
ol e S| o glate slales s il lawlier ogdace L) u 45 Lad 0
Al i GLISTRAN 441C lds- a5 (55 shay (F=66.61, df = 2, 0. = 0.01) 3,03 3955
M e (ol e g psdaie LS 1eS (615 TRAN 440C ald 5 o gbese
351 555 Coslite glales )5 Cidie glaaldr egde e S, Ol )5 (515 oo
SIRAN H1C laaslis e a by o 22 o (F = 937.16, df = 20, o = 0/01)
a3 Y sl ;5 IRAN 440C asli= (gl 5 31,8 Sl 455 YO (sles ;3 IRAN 403C
53,8 Slw a3 0 Lol aed oo Ay (gl Les S 0l sdaline :lﬁdisl.w
Y Jsd) 5551 8 ol a5 YO Les iy
S i o s Ay (1ol 51,8 Sl 4z 5300 5 V0 sles 3 IRAN 403C 4lus
wld 53 4 s 58 Sl a5 YO 5 ¥ glabes ;3 IRAN 441C wli a5 J= 55 o p
o i) = —wlis sles Ferron (1977) .ol OLis AV s aiy s
oL 6K Sliiss Gills .ol 03 S 5018 518 Sl w53 YO b YY1 B. bassiana
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(Hussey & Tinsdey, 1981) L3 S Ol se oslin o sdis A5 (5l

B. bassiana saali= ¢M ols S, ol anwlie —Y J g
cilizee glales ;3 SDA S laes 3

Table 2- Comparison of the mean mycelial radial growth of isolates of

B. bassiana on SDA medium in different temperatures

(Mean of radial growth of mycelium+SD) ¢ s (Sl A K

35°C 30°C 25°C 20°C 15°C 10°C 5°C

A RENLY

strain Code

2.69+1.29A 2.62+1.33A 2.39+1.27B  2.21£1.18CD  1.53+0.86H  0.39+0.067K  0.035+0.04M
1.82+1.1G 1.99+1.14EF 2.11+1.18DE  1.89+1.18FG  1.44+0.89HI = 0.946+0.58] 0.07+0.06M
1.98+1.12EF = 2.04+1.17E ~ 2.27+1.22BC 2.86+0.78]) 2.06+1.18E 1.39+0.751 0.25+0.19L

IRAN 441C
IRAN 440C
IRAN 403C

CL.« 03,13 e DS pls J_<.l_f O o 53 alie Loy > (lyls Lgl.a»&ﬁjl?a
A e SSls (glaals d O gasT gls 5 70 Jlexs]
Mean within a column follow by the same letter are not significantly different at the 5%

level using Duncan multiple Range test.
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Table 3- Lethal doses of different isolates of B.bassiana regarding larvae and adults of saw-toothed beetle

S Sy dde S, mb 07 mhw ;5 LCy ‘.:.UKJ 807 gedaws 53 LCso V:J_JKJ Sy > 0 ald aS
Regression Distribution Log LCy at 95% Log LCs at 95% z AIC Developmental  Isolate code
models functions confidence level confidence level stages
3.96e+6 2.51et+4
6 Logestic 0.54 115.53 Adult
(8.62e+5, 1.32e+8) (1.18e+4, 4.45e+4) IRAN
2.62e+5 2.31e+3 441C
6 Logestic 0.64 135.76 Larvae
(5.34e+4, 1.99e+7) (5.42e+2, 6.03e+3)
2.61e+8 2.45e+5
2 Normal 0.6 127 Adult
(3.24e+6, 1.21e+11) (9.04e+4, 2.01e+6) IRAN
7.87e+5 6.65e+3 403C
2 Normal 0.68 142.2 Larvae
(9.21e+4, 7.06e+9) (1.65e+3, 3.38e+4)
2.17e+7 3.34e+5
2 Normal 0.56 119.74 Adult
(1.14e+7, 1.01e+13) (1.24e+5, 3.19e+6) IRAN
4.67e+7 9.02e+3 440C
2 Normal 048 141.23 Larvae

(1.24e+7, 5.16e+14)

(2.51e+3, 5.84e+4)

2: All / Nothing with Natural Response Rate
6: Preference with Natural Preference
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Fig. 1- Dose-mortality curve in adults: a- isolate IRAN 441C,
b- isolate IRAN 403C and c- isolate IRAN 440C

\— The % response are converted to units of deviation from the mean or “normal equivalent deviations” = NED

v




o 341K ais (g9, Beauveria bassiana GJIS Sl aw oL, 0L 5 OLakl

10 -
N Y=4.269+1.269x
o C=0.064
4
24
2 o1
=
Z -2
-4
-6 1
8
-10 T T T T T T 1
0 1 2 3 4 5 6 7
a Log Dose
6 .
Y=2.353+0.616
41 C=0.049
2
=
4
4
'6 T T T T T T 1
0 1 2 3 4 5 6 7
b Log Dose
6 .
Y=2.477+0.626x
4 C=0.049
a
=
r4
4
-6 T T T T T T )
0 1 2 3 4 5 6 7
¢ Log Dose

IRAN 441C @l a 155N Gl e 5 S 0= 35 lasas =Y K5
IRAN 440C «la> ¢ 5 IRAN 403C 4ld> b

Fig. 2- Dose-mortality curve in larvae: a: isolate IRAN 441C,
b: isolate IRAN 403C and c: isolate IRAN 440C
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Fig. 7- Lethal time of isolates at different dosages on adults
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Fig. 8- Lethal time of isolates at different dosages on larvae
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