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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
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35°C 30°C 25°C 20°C 15°C 10° C 5°C strain code
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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+0.2J IRAN 403C
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Al ppSolsiglals dix O 5051 glos 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.
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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 (A KL

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
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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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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




w1341 ais (g9, Beauveria bassiana GJIS Sl aw b5, 0, 5 Olakl

10 -
6 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 15, Gl e 5 S 0= 35 lases =Y K3
IRAN 440C «li> © 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

AR}



VAA S0 45 ) oyled VY U 1 ol glasylew 5 LT

LT50

3.5 4 4.5 5 5.5 6 6.5
Log Dose

‘—IRAN441C ------- IRAN 403C — - -IRAN44OC‘

o3 il glaalar Sais asys0e Swis ol -V K8

JAS@F&&M}A)}}AJJC))LL&&L&)J

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

1o



w1341 ais (g9, Beauveria bassiana GJIS Sl aw b5, 0, 5 Olakl

Sl Y 5 JlS o i s ol » KSE @ gl aw (LTyg) [Sanis ol
5 oYL s S Al s il O i Sl e b3l OLL G aS 635 glaes S
5TRAN 440C asldr s by o o 5 4 (LTsp) S hiSdo ;5 00 Olay oo 50wl
STRAN440C sl 5 JoalS &l i (5l 001+ 5007 (slags s 8 5 4 IRAN 441C
(A 3V s US2) 55 555N a e 6, OXVT 5 0x)F (lass s> IRAN 441C

dle g5 2 omlasl cpl o3 eslizal 55 5e ol a3l eslizad L as pladl lallas
Sl iy 4 lie a S ol 0L S Locusta migratoria (Balsamo) CLA Sl calises
ol o b el olen o8 0 2SS IRANAO3C ol 0 by e 15 sles
st iale3l 3550 S0k e Sl guast 5 Sl o 1555 e 3 5 IRAN 441C
.(Ghazavi et al., 2002) > s’

il 3 IRAN 441C 5wl aS 3l olis olaulesl ool Sl sdal oty =
B3l 53 4 S g Sl Gial g 5 o abems L35 513 SV 5 Sy e
JS o i 5 oY sy ey N0 Sais ©p8 slls cpl L esdle ol
o 5 gremn S GbLa 53 LSTHS Lo gyl lal oyl s s 5,18 (ol 1 sl e 23

FASl e o see gin Sldllas gl diloys S w5 s S

@L:.o

BOUCIAS, D., G. I. MAZET, J. PENDLAND and S.Y. HUNG, 1995. Comparative analysis
of the in vivo and in vitro metabolites produced by the entomopathogen Beauveria
bassiana. Can. J. Bot., 73(1): 1092- 1 099.

DAOUST, R. A. and D. W. ROBERTS. 1983. Studies on the prolonged storage of

Slrose 5 Lo ot Clidios daw o eSS g edige 5 OLida) 3 mene 15 108 WK Sl *
(Bhae daw dooe Ao 55 5 Sl Al S5 OLals Oled V.,:alj.,lj“S: Ol Glsal a8 (6 S
L\‘fofJ:..M.éd‘}w‘)risk})\/..;);ﬁl:;g:)utapﬁW}Adjfblﬂﬂfs)fo‘ﬁ.cﬂ}k‘b.ﬁJ:.@,::AK...;J‘)

Ol NAY40 ol

A\



VAA S0 45 ) oyled VY U 1 ol glasylew 5 LT

Metarhizium anisopliae conidia effect of growth substrate on conidial survival and
virulance againest mosquitoes. J. Inverteb. Path. 41: 161-170.

FAGGUS, J., N. K. MANIANIA, J. C. DELMAS and N. M. SMITH, 1992. Influence de la
température sur la croissance in vitro d' hyphomycetes entomopathogenes. Agronomic,
12:557-567.

FERRON, P. 1978. Biological control of insect pests by entomogenous fungi. Ann. Rev.
Entomol. 23: 409.

GHAZAVII, M., A. KHARAZI-PAKDEL, J. ERSHAD and/E. BAGHERIZONOUZ, 2002.
Effeciency of Iranian isolates of Beauveria bassiana againset Locusta migratoria
(Orthoptera: Acrididae). Appl. Ent. Phytopath. 69(2): 111-128.

HALL, R. A. and B. PAPIEROK, 1982. Fungi as biological agents of arthropods of
agricultural and medical importance. Parasitoligy. 8:205-240.

HUSSEY, N. W. and T. W. TINSLEY, 1981. Impressions of insect pathology in the people
Republic of China. In Burges, H. D. (ed). "Microbial control of pest and plant
diseases". 1970-1980. Academic Press, London, PP. 785-795.

JAMES, E. T. and J. C. LORD, 2003. Tritrophic interactions and storage pest control:
interaction of the fungus Beauveria bassiana with resistant oat varieties for control of
Oryzaephilus surinamensis. Insect Pathology and Microbial Control. 4: 153-170.

JASSIM, H. K., L. M. ABDULLAH and I. ABD-AL-AHAD, 1998. Determination of the
exact concentration of Beauveria bassiana to control the larvae of the Fig moth
Ephestia cautella on stored dates in Iraq. Arab. J. Plant Prot. 6: 44-45.

JENKINS, N. E., G. HEVIEFO, J. LANGEWALD, A. J. Cherry and C. J. Lomer, 1998.
Development of mass production technology for aerial conidia for use as
mycopesticides. Biocontrol News and Information. Vol. 19 (1) 29-39

LANE, B. S, A. P. J. TRINCI and A. T. GILLESPIE, 1991. Endogenous reserves and
survival of blastospore of Beauveria bassiana harvested from carbon and nitrogen
limited batch cultures. Mycol. Res. 95: 821-828.

LATIFIAN, M. 2004. Date palm stored pests control technology. Hang Galam Publicher.
Mashad. 100pp.

LONG, D. W., E. GRODEN and F. A. DRUMMOND, 2000a. Horizontal transmission of
Beauveria bassiana (Bals.)Vuill Agricultural and Forest Entomology 2: 11-17.

LORD, J. C. 2001. Response of the wasp Cephalonomia tarsalis (Hymenoptera: Bethylidae)

A\



w1341 ais (g9, Beauveria bassiana GJIS Sl aw b5, 0, 5 Olakl

to Beauveria bassiana (Hyphomycetes: Moniliales) as free conidia or infection
in its host, the Saw-toothed Grain beetle, Oryzaephilus surinamensis (Coleoptera:
Silvanidae). Biol. Contr. 21(3): 300-304.

MAIJIDI-SHILSAR, F., K. KAMALI, F. ALINIA and J. ERSHAD, 2003. Effect of
temperature on germination, mycelial radial growth and virulence of Beauveria
bassiana on Chilo supressalis Walker (Lep: Pyralidae). Appl. Ent. Phytopath. 71(1):
123-138.

NAVON, A. and K. R. S. ASCHER, 2000. Bioassay of entomophathogenic microbes and
nematodes. CABI Publishing. 324pp.

PADIN, S. B., G. M. DAL BELLO and L. VASICEK, 1994. Bioinsecticide potential of
entomopathogenic fungi in Stored Grain pests. Rev. Fac. Agron. Univ. Nac. La Plata.
15:1-7.

RAPILLY, P. 1968. Les technique de mycology en pathologie vegetale. Annals of Epiphytol.
No 19, 102p.

STEINHAUS, E. A. 1949. Principles of insect pathology. NcGraw-Hill Book Company, New
York Torento London. 757 pp:

WALSTED, J. D., R. F. ANDERSON and W. J. STAMBAUCH, 1970. Pathogenicity and
host range of Beauveria bassiana a fungal pathogen of Chilo infucatellus Snellen. J.
Biol. Cont. 4(1): 48-51.

YOSHINORI, T. and H: K. KAYA, 1992. Insect pathology. Academic Press. 666pp.

Address of the authors: Dr. M. LATIFIAN and Eng. P. NIKBAKHT, Date palm
and tropical fruits research institute, Ahwaz, Iran; Dr. E. SOLEIMANNEJADIAN,
Dr.J. HAYATI and Dr. S. M. MOSADEGH, Shahid Chamran University, Ahwaz, Iran;
Dr. M..GHAZAV]I, Iranian Research Institute of Plant Protection, P. O. Box 1454, Tehran
19395, Iran.

VA



