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Table 1. Comparing the mean percentage germination of the fungus Beauvaria bassianain
combination with Neem extract

Concentrations(uL/L) %Germinationt SE %reduction
250 955+1.7% 25
750 925+0.9° 5.6
1000 845+0.7° 13.8
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Table 2. Comparing the mean percentage mycelium growth of the fungus Beauvaria bassiana in
combination with Neem extract
Concentrations(uL/L) % mycelium growth+ SE %reduction

250 247+0.21°2 3.1
750 2.33+0.18° 8.5
1000 207+0.11° 18.8
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Table 3. Comparing the mean percentage index T of the fungus Beauvaria bassiana in combination
with Neem extract

Concentrations(pL/L) Index T Compatible Quality
250 76.89 @ Co
750 7431 ° Co
1000 68.01 ° Co
CO :Compatible
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Table 4. Lethal concentration of different treatments on Sawtoothed beetle larvae and adults

Treatments Developmental L Cso L Coo Slop+ 0
stage 95% confidence 95% confidence SE
interval interval
Adult 2.5x 10 3.16 x10° 2.09+0.45 0.54
B. bassiana (1.8-4.45%x10% (8.2x10°-1.32x10°)
Larvae 3.31x10 2.26x10° 1.26+0.64 0.64
(5.4x10%-6.03x10°) (5.3x10%-1.99x107)
Neem Adult 696.4 (624.1-768.7) 1568(1491.7-1597.4)  1.5+0.11 0.51
extract
Larvae 386.1(317.2-455.3)  1219.9(1193.9-1241.5 1.07+0.57 0.59
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Table5. Lethal time of different treatments on Sawtoothed beetle larvae and adults

Treatments Developmental stage Concentration LT LTs LT o
B. bassiana Adult 5x10°" 822 917 1107
10* 7.06 853 9.24

5x10° 497 6.68 7.93

Larvae 10* 584 7.92 9.41

5x10* 472 631 8.24

10° 361 4.69 6.54

Neem extract Adult 750 4.3 9.67 17.92
800 3.7 558  16.44

400 306 6.67 1835

450 175 458 9.34

il glayles SR Lasls 5 SaisS Olej —F Js
Table 6. Time and SR index for integrated treatments
Developmental stages LTy LTsg LTe SR

Adult 084 193 518 157

Larvae 082 184 494 198

References

Aguda, R. M., Rombach, M. C. and Shepard, B. M. 1986. Effect of "Neem" oil on germination and
sporulation of the entomogenous fungus Metarhizium anisopliae, International Rice Research
Newsletter 11: 34-35.

Alves, S.B.,Moino Jr., A. and Almeida, J. E. M. 1998. Produtos fitossanitarios e entomopatdgenos.
In Alves S.B. (Ed.). Controle micraobiano de insetos, Fealq, S0 Paulo, pp.217-238.

Bajan, C., Kmitowa, K. and Popowska Nowak, E. 1998. Reaction of various ecotypes of
entomopathogenic fungus Beauveria bassiana to the botanical preparation NEEM and pyrethroid
Fastak. Archives Of Phytopathology And Plant Protection 31: 369-375.

Boucias, D. G., and J. C. Pendland. 1991. Attachment of mycopathogens to cuticle. The initial event
of mycoses in arthropod hosts. In G. T. Cole and H. C.Hoch [Eds.]. The fungal spore and disease
initiation in plants and animals. Plenum, New Y ork, pp. 101-128

Boucias, D. G., C. Stokes, G. Storey, and J. C. Pendland. 1996. The effects of imidacloprid on the
termite Reticulitermes flavipes and its interaction with the mycopathogen Beauveria bassiana.
Pl3anzenschutz-Nachr. Bayer 49: 103-144.

Furlong, M. J. and Groden, E. 2001. Evaluation of synergistic interactions between the Colorado
potato beetle (Coleopteran: Chysomelidae) pathogen Beauveria bassiana and the insecticides,
imidacloprid, and cyromazine. Journal of Economic Entomology 94:344 — 356.

Gonzalez, D. M. E., Valbuena, P. B. F., Rivera, M. A., Bustillo, P. A. E. and Chaves, B. 1996.
Viabilidad del hongo Metarhizium anisopliae en mezcla con agroguimicos. The Revista
Colombiana de Entomologia 22:31-36.



Beauveriabassiana@u}_,:mww&uug\;tw)ﬂobm,og@:u FF

Hirose, E., P. M. O. J. Neves, J. A. C. Zequi, L. H. Martins, C. H. Peralta and A. Maoino Jr.
2001. Effect of biofertilizers and neem oil on the entomopathogenic fungi Beauveria bassiana
(Bals)) Vuill. and Metarhizium anisopliae (Metsch.) Sorok. Brazilian Archives of Biology and
Technology 44: 409-423.

Isam, T. M., A. Olleka and R. Shunxiang. 2010. Influence of neem on susceptibility of Beauveria
bassiana and investigation of their combined efficacy against sweetpotato whitefly, Bemisia tabaci
on eggplant. Pesticide Biochemistry and Physiology 98(1): 45-49.

Jackson, M. A., A. D. Christopher. And S. T. Jarsonski. 2010. Ecological considerations in
producing and formulating fungal entomopathogens for use in insect biocontrol. Biocontrol 55:
129-145.

James, R. R. & Elzen, G. W. 2001. Antagonism between Beauveria bassiana and imidacloprid when
combined for Bemisia argentifolii (Homoptera: Aleyrodidae) control. Journal of Economic
Entomology 94:357-361.

Latifian, M. 2002. The technology of date palm stored pest control. Ahang ghalam publisher.
Mashhad, Iran. 100pp. (in Farsi).

Latifian, M., M. Solymanngjadian., M. M osadegh.and J. Hayati. 2009. Pathogenesity of Beauveria
bassiana on larvae and adult population of Sawtoothed beetle on different date palm cultivars.
Journal of scientific agriculture 33(1): 21-28. (in Farsi)

Mahdavi Arab, N., Ebadi. R., Hatami. B. and Kh. Talebi jahromi. 2008. Insecticidal effects of
some plant extracts on Callosobrochus maculates F. under laboratory conditions and Laphigma
exigua H. in greenhouse. Journal of Science and Technology of Agriculture and Natural
Resour ces 11:42.221-235.

Moore. D., Lord, J. C. and Smith. S. M. 2000. Pathogens. In : subramanyam, Bh. Agstrum, D. W.
(Eds.) Alternatives to pesticides in Stored — product IPM. Kluwer Academic publishers, Dordrecht,
pp. 193-227.

Oliveira, R. C. and neves P. M. O. J 2004. Compatibility of Beauveria bassiana with acaricides.
Neotropical Entomology 33(3):353-358.

Quintela, E. D., and C. W. McCoy. 1997a. Pathogenicity enhancement of Metarhizium anisopliae
and Beauveria bassiana brst instars of Diaprepes abbreviatus (Coleoptera: Curculionidae) with
sublethal doses of imidacloprid. Environmental Entomology 26:1173-1182.

Quintela, E. D., and C. W. McCoy. 1997b. Effects of imidacloprid on development, mobility and
survival of brst instars of Diaprepes abbreviatus (Coleoptera: Curculionidae). Journal of
Economic Entomolgy 90: 988-995.

Quintela, E. D.,, and C. W. McCoy. 1998a. Synergistic effect of imidacloprid and two
entomopathogenic fungi on the behavior and survival of larvae of Diaprepes abbreviatus
(Coleoptera: Curculionidae) in soil. Journal of Economic Entomolgy 91:110-122.

Quintela, E. D., and C. W. McCoy. 1998b. Conidia attachment of Metarhizum aisopliae and
Beauveria bassiana to the larval cuticle of Diaprepes abbreviatus (Coleoptera: Curculionidae)
treated with imidacloprid. Journal of I nvertebrate Pathology 72: 220-230.

Ramakrishnan, R., Suiter, D. R., Nakatsu, C. H., Humber, R. A. and Bennett, G. W. 1999.
Imidaclopridenhanced Reticulitermes flavipes (Isoptera rhinotermitidae) susceptibility to the
entomopathogen metarhizium anisopliae. Journal of Economic Entomology 92:1125-1132.

RodriguesLagunesD. A ., A.L. Tgjed 0, D. R. Diaz, C. R. Macidl, J. V. Mendoza, E. B. Roman,
S. R. Colorado, and E. P. Velasco . 1997. Compatibilidad de Beauveria bassiana yractos acuosos
de nim (Azadirachta indica ) para € control de la broca del cafeto (Hypothenemus hampei).
Agroecology 44: 14-19.

Robertson, J. L., and H. K. Preider. 1992. Pesticide bioassays with arthropods. CRC, Boca Raton,
FL. Sirota, J. M., and E. Grafius. 1994. Effects of cyromazine on larval survival, pupation and adult
emergence of Colorado potato beetle (Coleoptera: Chrysomelidae). Journal of Economic
Entomolgy. 87: 577-582.

Schroeder J.W. 2004. Quality forage — storage, sampling and measuring. NDSU Extension Service
Circular AS-1255.

Sidhu, O.P., V. Kumar and H. M. Behl. 2004. Variability in triterpenoids (nimbin and salanin)
composition of neem among different provenances of India. Industrial Crops and Products. 19:
65-75.



O A Jle ) oyles oF o ¢ LS SBT Slados

Touhidul M. d., Castle, S. J. and Ren , S. 2009. Compatability of insect pathogen fuhgus Beauveria
bassiana. With neen against sweetpotato whitefly, Bemisia tabaci, on egg plant. Entomologia
Experimentalis et applicata 134(1): 28 — 34.

Ying, S. H., Feng, M. G. and Xu, S. T. 2003. Field efficacy of emulsifiable suspensions of beauveria
bassiana conidia for control of mysus persicae population on cabbage. China journal applied
entomology 14:545-548.

Schmale, |., Wackers, F. L., Cardona, C. and Dorn, S. 2001. Control potential of three
hymenopteran parasitoid species against the bean weevil in stored beans: The effect of adult
parasitoid nutrition on longevity and progeny production. Biological Control 21: 134-139.

Siekmann, G., Tenhumberg, B. and Keller, M. A. 2001. Feeding and survival in parasitic wasps:
sugar concentration and timing matter. Oikos 95: 425-430.

Spafford Jacob, H. and Evans, E. W. 2004. Influence of different sugars on the longevity of
Bathyplectes curculionis (Hym.: Ichneumonidae). Journal of Entomology and Nematology
128(4): 316-320.

Uckan, F. and Ergin, E. 2003. Temperature and food source effects on adult longevity of Apanteles
galleriae Wilkinson (Hym.: Braconidag). Environmental Entomology 32(3): 441-446.

Wackers, F. L. 2001. A comparison of nectar- and honeydew sugars with respect to their utilization
by the hymenopteran parasitoid Cotesia glomerata. Jour nal of Insect Physiology 47: 1007-1014.

Wyckhuys, K. A. G., Strange-George, J. E., Kulhanek, Ch. A., Wacker, F. L. and Heimpel, G. E.
2007. Sugar feeding by the aphid parasitoid Binodoxys communis: How does honeydew compare
with other sugar sources? Jour nal of Insect Physiology 54: 481-491.

Yazdanian, M., Haddad Irani Ngad, K. and Mashhadi Jafarloo, M. 2005. Determining the
number of larval instars of the Mediterranean flour moth, Anagasta kuehniella (Lepidoptera,
Phycitidae) in laboratory conditions. Agricultural Science 15: 45-54. (in Farsi).



Beauveria bassiana@u}u:iﬁ oslas folize 1 gy p 080 5 OLaL £

Plant Pests Research
2014- 4(1): 35-46

I nter action between Neem and Beauveria bassiana on survival of
sawtoothed beetle (Oryzaephilus surinaemnsis) in laboratory
conditions

M. Latifian, B. Rad? I. Rahkhodaei® and J. Shakrmi*
1, 2 and 3. Assistant Professor, Researcher and Educator Respectively, Date Palm and Tropical Fruit
Research Institute of Iran, 4. Assistant Professor, Faculty of Agriculture, University of Lorestan.

(Received: September 9, 2013- Accepted: November 11, 2013)

Abstract

The aim of this study was to evaluate application of Neem (Azadirachta indica) extract with
Beauveria bassiana against sawtoothed beetle in the nutritional status of the dates. The compatibility
between Neem and the fungus was evaluated based on mycellial growth and spore germination of B.
bassiana by extract medium mixing method. The lethality of Neem extracts individually and in
conjunction with B. bassiana in the adult and larval population were evaluated by dipping bioassay
method. Studies revealed that mycelial growth and spore germination of B. bassiana in 250 pl/L
concentration of Neem were 3.1 and 2.5% respectively less than control trestment. 50% decreasing in
mycelial growth and spore germination was happened at 3679.4 and 1949.4 pl/L of Neem extract
respectively. The highest Compatibility of B. bassiana was 76.89% recorded at 250 pl/L of Neem
extract. The average of LCs in larva and adult population for the fungus was 3.31x10° and 2.5x10"
conidia/ml respectively and while with usage neem extract was 386.1 and 696.4 pl/L respectively.
According to the results, usage both of Neem extract and Beauveria bassiana increases mortality rate
of adult and larval population of sawtoothed beetle based on SR indeices with 1.57 and 1.98
reppectivaly. Combined usage of neem extract and fungus B. bassiana can increase performance and
provide the final formulation as a means of pest management to store dates.

Keywords: B. bassiana, Neem, consistency, mortality

*Corresponding author: masoud_|atifian@yahoo.com




