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Abstract:     

Leopard moth, Zeuzera pyrina (L.) (Lepidoptera: 

Cossidae)  is considered one of the most dangerous and 

destructive wood boring pests that attack several varieties 

of the horticultural fruit trees mainly the apple trees, Malus 

domestica B. (Rosales: Rosacease). In Egypt, this borer 

causes severe crop loss resulting in serious detrimental and 

economic damage thus continuous control trials are taken 

place aiming to avoid these key problems. Through the 

ongoing study surveying visits were done to collect and 

sample the natural infected stage of this cossid borer. Then 

a series of experiments was performed to isolate and trace 

of the viral pathogen which is identified as the Zeuzera 

pyrina nuclear polyhedrosis virus (ZPNPV). Then testing 

the susceptibility of Z. pyrina larvae to this virus was done 

at three different controlled temperatures (25±5°C) in the 

laboratory. Screening tests revealed high mortality rates for 

the larval stage at 20°C recording 85.7±0.38 %. Ultimate 

sequence of experiments was applied to conduct 

histopathological and ultrastructural studies using 

transmission electron microscopy. Gained results showed 

severe malformation and distortion of the mid-gut cells 

confirming the susceptibility of Z. pyrina to the nuclear 

polyhedrosis viral infection and possibility of ZPNPV to 

be applied within the control programs of this cossid borer.  

It is concluded that Z. pyrina revealed a definite 

susceptibility to the infection with ZPNPV and it is highly 

provoked to be involved in the integrated pest management 

programs against this dangerous  moth. 

Introduction 
Leopard moth, Zeuzera pyrina (L.) 

(Lepidoptera: Cossidae) is a highly 

destructive wood boring pest attacking 

several horticultural fruit trees mainly 

the apple trees, Malus domestica B. 

(Rosales: Rosacease) in several global 

regions especially the Mediterranean 

area including Egypt causing serious 

damage and considerable crop loss 

(Navon, 1977; Katlabi, 1989; Ismail et 
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al., 1988 and 1992; Guario et al., 2000; 

Hegazi and Khafagi, 2005; Kutinkova et 

al., 2006; Merghem, 2012; Mani et al., 

2014 and Manja and Aoun, 2019). Thus 

it was of great importance to combat this 

devastating boring pest, control measures 

for this borer are mainly focused 

chemical applications.  

In Egypt, the control and 

management programs against this borer 

are depending mainly on pesticides 

applications for many years and still up 

till now. Excessive chemical sprays lead 

to high hazard risk, resistance problems 

and dangerous health effects for human, 

livestock and beneficial insects (Tadros 

et al., 1993; Haniotakis et al., 1999; 

Sarto, 2001; Osuna and Patanita, 2006; 

Patanita et al., 2009 and Almanoufi et 

al., 2012).  

Consequently, searching for safe 

and non-chemical or alternative agents is 

encouraged aiming at maximizing the 

efficiency of that insect boring pest’s 

control program and preventing the 

detrimental, residual and adverse effects 

resulting from chemical pesticide 

applications such as biocontrol agents. 

Unfortunately, biological control 

elements were restrictedly applied 

against Z. pyrina such as entomogenous 

nematodes and ectoparasitoids in 

addition to some scanty trials using 

microbial bioagents such as bacteria and 

fungi (Abdel-Kawy et al., 1992; 

Nashnosh et al., 1993; Tawfik and 

Ramadan, 2006; Lawrence et al., 2007; 

Japoshvili and Hansen, 2013; Merghem 

and Hassan, 2014 and Labaude and 

Griffin, 2018).  

Viral disease infections, especially 

the nuclear polyhedrosis viruses (NPV), 

as microbial entomopathogenic agents 

are still used on a limited scale for the 

control of the wood boring pests 

especially this cossid borer thus there 

was a need to estimate the efficiency of 

such biocontrol agents against this 

boring pest.  

Present study was undertaken to 

explore the susceptibility of the wood 

boring pest Z. pyrina to the viral disease 

as a biocontrol agent for it. Moreover, 

focusing on the isolation of viral diseases 

that naturally infect the stages of this 

cossid borer was undertaken. Ultimately 

concern with the viral impacts on the 

larval tissues of Z. pyrina, through 

histopathology and electron microscopy 

investigations was studied.       

Materials and methods 

1. Field surveyed visits: 

During the current study, different 

localities of the host horticultural trees of 

Z. pyrina, mainly the apple trees, had 

been visited throughout 2016 to 2017 

searching for the naturally diseased 

individuals in Qalubeia and Beheira 

Governorates. 

2. Sampling, preservation and 

identification: 
Collected intact, health and 

moribund specimens of this target boring 

pest were collected and preserved 

separately in glass vials containing 

0.55% sterile saline solution. Then 

samples were subjected to a preliminary 

identification for the collected stages of 

the boring insect done at the Department 

of Wood Borers and Termite in the Plant 

Protection Research Institute (PPRI) 

followed by a confirmation of this borer 

identity undertaken at the Entomological 

Collection of the Classification and 

Taxonomy Research Department of the 

same research institute (i.e. PPRI) and 

finally it was revealed that it is the 

leopard moth, Z. pyrina.  

Diseased specimens were collected 

from the surveyed localities of the fore-

mentioned Governorates. Then the viral-

shown specimens were separated in the 

saline solution for the further 

pathological experiments and the 

moribund symptoms were recognized 

according to the identification keys after 

Vlak and Grőner (1980) and Evans and 

Shapiro (1997). Dissection of infected 

larvae was done and the digestive guts 
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were obtained for the following 

microscopic examination elucidating the 

internal symptoms as the presence of the 

virions and inclusion bodies virus (IBV) 

in the infected tissues with considerable 

numbers, dispersion of air sacs and 

vacuolation within cells and destruction 

of the nuclear membrane of target cells. 

Both histological and electron 

microscopy studies confirmed the 

identity of a NPV infection to this cossid 

borer called Zeuzera pyrina nuclear 

polyhedrosis virus (ZPNPV).   

3. Laboratory screening tests:  

On identifying the viral pathogen 

type, a second series of experiments 

dealing with the susceptibility of this 

leopard moth borer to the infection of 

ZPNPV, was undergone. Firstly, a stock 

viral suspension that would be used 

further for the screening tests was 

prepared through using the diseased 

larvae. Moribund larval guts were 

grinded with a sterile mortar till 

complete dissolve in 2ml sterile distilled 

water (SDW) tube with a ratio of 1:1 to 

tissues used. Then, the obtained 

suspension after a skimming process was 

stored as a stock for the further viral 

infectious treatments against healthy 

larvae of Z. pyrina  and was keep in 4°C. 

Then, a suspension solution of 3x10
10 

IBV/ 100ml SDW concentration (i.e. 

3x10
8 

IBV/ml) was prepared and was 

applied for each individual larva of this 

moth borer and the exposure treatment 

was done within a suitable Petri dishes. 

The screening tests were done at three 

controlled temperatures (25±5°C) in the 

laboratory with inspection process for a 

week and a fortnight periods, and seven 

replicates were used for each 

temperature degree both to control and 

treated checks. Mortality rate 

percentages of the inoculated Z. pyrina 

larvae were then recorded and corrected 

with Abbott's formula according to 

Abbott (1925). 

4. Histopathology and electron 

microscopy studies: 

4.1. Histopathological study: 

To achieve the purpose of the 

histopathological study and the further 

investigation with electron microscope, a 

sequence of laboratory steps was 

followed beginning with the dissection 

of the larval body, removal of visceral 

and fat tissues and getting the gut (i.e. 

the mid-gut). Then, a procedure of 

micro-technique preparation was 

provided following by the dehydration, 

clearing, embedding, sectioning, 

staining, and fixation processes till the 

full examination, this procedure was 

according to Hamm (1999). 

4.2. Electron microscopy study:  

IBVs were randomly selected then 

suspended in a 50:50 glycerin/water 

solution and measured at x1,250 (phase 

contrast) with a micrometer hence were 

pelleted from an aqueous suspension at 

15,000 rpm for 10min in an Eppendorf 

centrifuge. The bodies were fixed in 

1.5% glutaraldehyde (pH 7.2) at 4°C for 

2 hr; washed in 5% sucrose-sodium 

cacodylate buffer (pH 7.2) for 4 hr; and 

then fixed in 2% osmium tetroxide for 1 

hr), washed in sucrose-sodium 

cacodylate buffer (10 min), and 

dehydrated in a series of 20, 40, 60, 

80,90, and 100% ethanol. After 

remaining in 100% ethanol for 30 min, 

they were pelleted at 15,000 rpm for 10 

min. The pellets were infiltrated and 

embedded in Spurs medium, sections 

ranged from 0.7 to 1.0 mm were cut on 

an Ultratome  and stained with 1% 

ethanolic uranyl acetate for 10min, 

followed by a deionized water rinse and 

lead citrate stain for 2 min. They were 

then rinsed in sterile SDW, dried, and 

observed with the electron microscope at 

80 kV as transmission electron 

microscopy (TEM) studies. This offered 

electron microscopy procedure was 

presented by Bud and Kelly (1977), 

Mclntosh and Ignoffo (1986) and Tanada 

and Kaya (1993) and it was taken place 

at the Electron Microscopy Unit, 

National Research Center.  
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5. Statistical analysis:  

Obtained data were statistically analyzed 

according to Finney (1971). 

Results and discussion  

1. The viral isolation and 

identification:  

Figure (1) showed that an electron 

micrograph of a viral suspension smear, 

at different magnifying powers (x), 

prepared from the infected larval stages 

of Z. pyrina. It reveals the dimensional 

hexagonal shape of the inclusion bodies 

(IBVs) for ZPNPV; the nuclear 

polyhedrosis virus isolated from the 

infected larval stages of Z. pyrina. 

   

a)  b)  c)  

d)   e)   
Figure (1): Electron micrograph of a smear of the viral suspension showing hexagonal inclusion bodies virus 

(IBVs) of       the Zeuzera pyrina nuclear polyhedrosis virus (ZPNPV) at magnifying power (x103): a)12.5, b)16, 

c)20, d)40, e)60. 

The finding that leopard moth 

borer, which belongs to the lepidopteran 

members, is susceptible to the NPV 

infection is matching with the results of 

Bud and Kelly (1977), Vlak and Grőner 

(1980) and Mclntosh and Ignoffo (1986) 

with noctuids and Shapiro (1992) with 

lymantriids which confirm the infectivity 

of the nuclear polyhedrosis viruses to 

lepidopterous families.     

2. Laboratory screening tests: 

 Figure (2) elucidates the efficacy 

of ZPNPV; the nuclear polyhedrosis 

virus of Z. pyrina when inoculated to the 

larvae of this cossid borer at the 

controlled temperatures 25±5°C.  

This efficacy is represented by the 

average mortality rates resulted from the 

inoculation treatments with the 

concentration of 3x10
8 

IBV/ml. Mortality 

rates were found to vary significantly at 

(P<0.05) as each temperature degree 

resulted in an average mortality rate, 

indicating the efficacy of the viral 

suspension, significantly different from 

the two other average rates of the two 

rest temperatures. It is also concluded 

that the increase of the temperature 

degree is diversely proportional with the 

viral efficacy as it is obvious that the 

highest controlled temperature (30°C) 

revealed the least mortality 42.9±0.54 % 

meanwhile the figure is reflected with 

the lowest degree (20°C) which recorded 

a rate of 85.7±0.38 %. 
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3. Histopathological study: 

Figure (3a) indicates the invasion 

of the nuclear polyhedrosis virus of the 

Z. pyrina; ZPNPV at the concentration of 

3x10
8 

IBV/ml. showing the viral 

replication and IBVs distribution through 

the mid-gut tissue cells of this cossid 

borer. The basement membrane of the 

epithelial tissue section reflects the 

impact of the viral replication and the 

invasions of the IBVs appearing the 

distortion of the epithelial cells near the 

membrane layer. The cytoplasm is filled 

with a lot of air sacs and vacuoles due to 

the viral infections.     

Figure (3b) reveals an apparent 

contrast with the former Figure (3a) as it 

show an intact tissue lining with a firm in 

row of the adjacent cells. It is free from 

the IBVs presence in addition to the lack 

of either the air sacs or any vacuolation.  

a)     b)  
Figure (3): A photomicrograph of a longitudinal section of the mid-gut region of Zeuzera pyrina showing: a) the 

invasion of the inclusion bodies virus (IBVs) , distortion of the basement membrane and air sacs; and b) the 

normal intact membrane layer and lacking of vacuolation.   

The photomicrograph in Figure (4) 

demonstrates the severe and detrimental 

effects of the advancing infection 

resulted due to the viral dispersion 

through the mid-gut epithelial cells of Z. 

pyrina. Figure (4a) represents the 

complete invasion of the IBVs to the 

epithelial cells of the mid-gut and Figure 

(4b) verified the destruction of the 

basement membrane layer with the 

bursting of the included epithelial cells 

with its cellular contents. 
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a)     b)  
Figure (4): A photomicrograph of a longitudinal section of the mid-gut region of Zeuzera pyrina 

showing: a) the advanced and complete invasions to the epithelial cells; and b) the nearby 

detrimental symptoms of the inclusion bodies virus (IBVs)  invasions leading to the distortion of the 

basement membrane and the epithelial cells.   

The forementioned findings 

confirmed the susceptibility of this 

cossid borer to the infection by the viral 

attacks through its specific NPV i.e. 

ZPNPV. Similar findings were found by 

Hostetter et al. (1990) about the 

infectivity of a nuclear polyhedrosis 

virus of the yellow striped army worm 

(Lepidoptera: Noctuidae) encouraging 

the wider usage of the viral diseases 

infections to control such lepidopterous 

borers. 

4. Electron microscopy study:  
Figure (5) demonstrates the 

infection with the IBVs of ZPNPV to the 

mid-gut cells of Z. pyrina on the scale of 

ultrastructural technique using the 

transmission electron microscopy 

(TEM).  

a) b) c)  

d) e)  

Figure (5): Electron micrograph of a transverse section of the infected mid-gut of Zeuzera pyrina with 

inclusion bodies virus (IBVs) of  the Zeuzera pyrina nuclear polyhedrosis virus (ZPNPV) showing: a) infection 

of the mid-gut section with IBVs; b) magnified part of the basement membrane indicating the infection; c) 

scattering of the inclusion bodies virus (IBVs)  invasions through the mid-gut tissues; d) multiplied IBVs within 

the nuclear matrix; and e) appearing of multiple vacuoles and air sacs; this was at magnifying power (x103): 

a)6.3, b)12, c)10, d)16, e)25. 

This electron micrograph of the 

TEM in Figure (5) points out the infected 

mid-gut of Z. pyrina with IBVs of the 

ZPNPV showing different symptoms 

resulting from these viral infections to 

the mid-gut region and facilitates 

understanding the infection process of 

the NPV through the tissues of this 

lepidopterous borer. The TEM 

examinations revealed the presence of a 

Merghem and Hassan, 2019 
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ZPNPV virus which is specific for Z. 

pyrina invading the nuclei of the 

epithelial cells of the mid-gut region. 

These observations are concordant with 

those of Mclntosh and Ignoffo (1986) 

who studied the impacts of the viruses on 

the cell structure. Thus, it is observed 

that both histopathological and electron 

microscopy studies confirmed the 

infection of a NPV to this leopard moth 

borer named ZPNPV.  

Subsequently, it is concluded that 

the leopard moth borer revealed a 

definite susceptibility to the infection 

with ZPNPV and it is highly provoked to 

be involved in the integrated pest 

management programs against this 

dangerous boring moth, Z. pyrina. 

References 

Abbott, W.S. (1925): A method of 

computing effectiveness of an 

insecticide. J. Econ. Entomol., 18: 

265-267. 

Abdel-Kawy, A.; El-Bishry, M. and 

El-Kifl, T. (1992): Controlling the 

leopard moth borer, Zeuzera pyrina 

by three entomopathogenic 

nematodes in the field. Bull. Fac. 

Agric. Cairo Univ., 43 (2): 769-

780.  

Almanoufi, A.; Chanan, K.; Jamal, 

M.; De Lillo, E.; Tarasco, E. and 

D’Onghia, A. (2012): Preliminary 

experiences in pheromone trap 

monitoring of Zeuzera pyrina (L.) 

in Syrian apple orchards. J. Agri. 

Sci. Tech., 2(5): 610-618. 

Bud, H. and Kelly, D. (1977): The 

DNA contained by nuclear 

polyhedrosis viruses isolated from 

four Spodoptera spp. (Lepidoptera, 

Noctuidae); genome size and 

configuration assessed by electron 

microscopy. J. Gen. Virol., 37:135-

143. 

Evans, H. and Shapiro, M. (1997): 
Manual of techniques in insect 

pathology (Lawrence, L. Ed.), 

Academic Press, New York, 17-53. 

Finney, D.J. (1971): Probit Analysis. 

Cambridge University Press, 

Cambridge. 

Guario, A.; Marinuzzi, V. and Bari, G. 

(2000): Preliminary results of 

field control of Zeuzera pyrina L. 

(Lepidoptera, Cossidae) in Apulia. 

Proceedings of 4
th

 International 

Symposium on Olive Growing, 1-

2: 815-817. 

Hamm, J. (1999): Enhanced infectivity 

of entomopathogenic viruses by 

fluorescent brighteners. J. 

Entomol. Sci., 34(1): 8-16.  

Haniotakis, G.; Koutroubas, A.; 

Sachinoglou,A. and Lahlou, A. 

(1999): Studies on the response of 

the leopard moth, Zeuzera 

pyrina L. (Lepidoptera; Cossidae) 

to pheromones in apple 

orchards. IOBC WPRS 

Bull., 22(9): 105-114. 

Hegazi, E. and Khafagi, W. (2005): 
Varietal sensitivity of olive trees to 

the leopard moth, Zeuzera pyrina 

L. (Lepidoptera: Cossidae). 

Integrated Protection of Olive 

Crops, IOBC WPRS Bull., 

28(9):121-131. 

Hostetter, D.; Putter, B.; McIntosh, A. 

and Pinnell, R. (1990): A nuclear 

polyhedrosis virus of the yellow 

striped army worm (Lepidoptera: 

Noctuidae). Environ. Entomol., 

19(4): 1150-1154. 

Ismail, I.I.; Abu-Zeid, N. and 

Abdallah, F. (1988): Ecological 

and behavioural studies on olive 

tree borers and their parasites. 

Agri. Res. Rev., 66(1):145-152. 

Ismail, I.I.; Abu-Zeid, N. and 

Abdallah, F. (1992): Population 

dynamics of the leopard 

moth, Zeuzera pyrina L., and its 

control on olive trees in 

Egypt. Zeit. Pflanz. Pfanzen., 99: 

519-524.  

Japoshvili, G. and Hansen, L. (2013): 
 New records of Encyrtidae 

(Hymenoptera, Chalcidoidea) from 

Egypt. J. Plant Prot. Res. Inst. (2019), 2 (2): 378 - 386 

http://www.davidpublishing.com/davidpublishing/Upfile/6/28/2012/2012062883474337.pdf
http://www.davidpublishing.com/davidpublishing/Upfile/6/28/2012/2012062883474337.pdf
http://www.davidpublishing.com/davidpublishing/Upfile/6/28/2012/2012062883474337.pdf
http://www.davidpublishing.com/davidpublishing/Upfile/6/28/2012/2012062883474337.pdf
http://www.actahort.org/books/586/586_176.htm
http://www.actahort.org/books/586/586_176.htm
http://www.actahort.org/books/586/586_176.htm
http://www.cabdirect.org/search.html?q=au%3A%22Ismail%2C+I.+I.%22
http://www.cabdirect.org/search.html?q=au%3A%22Abu-Zeid%2C+N.+A.%22
http://www.cabdirect.org/search.html?q=au%3A%22Abdallah%2C+F.+F.%22
http://www.cabdirect.org/search.html?q=do%3A%22Agricultural+Research+Review%22
http://www.cabdirect.org/search.html?q=au%3A%22Ismail%2C+I.+I.%22
http://www.cabdirect.org/search.html?q=au%3A%22Abu-Zeid%2C+N.+A.%22
http://www.cabdirect.org/search.html?q=au%3A%22Abdallah%2C+F.+F.%22
http://scholar.google.com.eg/citations?user=F3e0DJAAAAAJ&hl=en&oi=sra
http://www.researchgate.net/publication/248386825_Japoshvili_G_Hansen_LO._2013._New_records_of_Encyrtidae_(Hymenoptera_Chalcidoidea)_from_Norway_II._Norwegian_Journal_of_Entomology_6068-72/file/5046351dff0036f41c.pdf
http://www.researchgate.net/publication/248386825_Japoshvili_G_Hansen_LO._2013._New_records_of_Encyrtidae_(Hymenoptera_Chalcidoidea)_from_Norway_II._Norwegian_Journal_of_Entomology_6068-72/file/5046351dff0036f41c.pdf


385 

 

Norway. Nor. J. Entomol., 60: 68–

72.  

Katlabi, H. (1989): Pests and diseases of 

olive and apple trees in coastal 

areas. Proc. Workshop of Tartous, 

Syrian Arab Republic, 44-61. 

Kutinkova, H.; Andreev, R.  and 

Arnaoudov, V. (2006): 
The leopard moth borer, Zeuzera 

pyrina L. (Lepidoptera: Cossidae) 

important pest in Bulgaria. J. Plant 

Prot. Res., 46(2): 111-116.  

Labaude, S. and Griffin, C. (2018): 
Transmission success of 

entomopathogenic nematodes used 

in pest control. Insects, 9: (2): 1-

20.  

Lawrence, A.L.; Arthurs, S.P.;  

Knight, A.L. and Huber, J.  

(2007): Microbial control of 

lepidopteran pests of apple 

orchards. Field Manual of 

Techniques in Invertebrate 

Pathology, VII: 528-546.  

Mani, M.; Shivaraju, C. and Kulkarni, 

S. (2014):  Pests. In: The Grape 

Entomology, 22: 9-166.   

Manja, K. and Aoun, M. (2019): The 

use of nets for tree fruit crops and 

their impact on the production: A 

review. Sci. Horti., 246: 110-122. 

Mclntosh, A. and Ignoffo, C. (1986): In 

vitro host range of five 

baculoviruses in lepidopteran cell 

lines. Intervirology, 25: 172-176. 

Merghem A. and Hassan, K. (2014): 
Efficiency of the predator 

Chrysoperla carnea (Chrysopidae: 

Neuroptera) as a biocontrol agent 

against Zeuzera pyrina 

(Lepidoptera: Cossidae) on apple 

trees in Egypt. Egypt. J. Appl. Sci., 

29 (6): 162-169. 

Merghem, A. (2012): Recording of 

certain biocontrol agents and their 

laboratory evaluation for 

controlling some wood borers. 

Egypt. J. Agric. Res., 90(3): 154-

160. 

Nashnosh, I.M.; Raraka, M.M.; Ismai, 

W. and Maayuf, M.  

(1993): Laboratory evaluation of 

natural and commercial 

preparations of entomopathogenic 

fungi and bacteria on the leopard 

moth, Zeuzera pyrina L. 

(Lepidoptera; Cossidae). Arab J. 

Plant Prot., 11: 73–76. 

Navon, A. (1977(: Rearing of the 

leopard moth Zeuzera pyrina L. on 

an improved diet. Phytoparasitica, 

5 (1): 38-40. 

Osuna, E.V. and Patanita, M.I.  

(2006): The use of sexual 

pheromone in 

the control of Zeuzera pyrina L. 

(Lepidoptera: Cossidae) in walnut 

orchard. Bol. San. Veg. Plagas, 

32(1): 37-44. 

Patanita, M.I.; Vargas, E.; Tasin, M. 

and Witzgall, P. (2009): Use of 

mating disruption for Zeuzera 

pyrina control. IOBC Bull., 41: 45-

51.  

Sarto, V. (2001): Control of, Zeuzera 

pyrina L. in apple orchards in NE 

Spain: mating disruption 

technique. IOBC Bull., 24: 173-

178. 

Shapiro, M. (1992): Use of optical 

brighteners as radiation protectants 

for gypsy moth (Lepidoptera: 

Lymantriidae) nuclear 

polyhedrosis virus. J. Econ. 

Entomol., 85(5): 1682-1686. 

Tadros, A.; Shehata, W. and Mesbah, 

H. (1993): Horticultural, 

mechanical 

and chemical treatments for the 

reduction of Zeuzera pyrina L. 

infestation in pear orchards. Egypt. 

J. Agri. Res., 71(4): 935-942. 

Tanada, Y. and Kaya, H. (1993): Insect 

pathology, DNA-viral infections: 

Baculoviridae. 171- 244. Academic 

Press. San Diego.  

Tawfik, H.M. and Ramadan, H. 

(2006): New species 

of Hyssopus (H. aegyptiaca sp.) 

Merghem and Hassan, 2019 

http://www.researchgate.net/publication/248386825_Japoshvili_G_Hansen_LO._2013._New_records_of_Encyrtidae_(Hymenoptera_Chalcidoidea)_from_Norway_II._Norwegian_Journal_of_Entomology_6068-72/file/5046351dff0036f41c.pdf
http://www.plantprotection.pl/PDF/46(2)/JPPR_46(2)_5_Kutinkova.pdf
http://www.plantprotection.pl/PDF/46(2)/JPPR_46(2)_5_Kutinkova.pdf
http://www.plantprotection.pl/PDF/46(2)/JPPR_46(2)_5_Kutinkova.pdf
http://link.springer.com/search?facet-author=%22Lawrence+A.+Lacey%22
http://link.springer.com/search?facet-author=%22Steven+P.+Arthurs%22
http://link.springer.com/search?facet-author=%22Alan+L.+Knight%22
http://link.springer.com/search?facet-author=%22Alan+L.+Knight%22
http://link.springer.com/search?facet-author=%22J%C3%BCrg+Huber%22
http://link.springer.com/book/10.1007/978-1-4020-5933-9
http://link.springer.com/book/10.1007/978-1-4020-5933-9
http://link.springer.com/book/10.1007/978-1-4020-5933-9
http://link.springer.com/search?facet-author=%22M.+Mani%22
http://link.springer.com/search?facet-author=%22Narendra+S.+Kulkarni%22
http://link.springer.com/search?facet-author=%22Narendra+S.+Kulkarni%22
http://link.springer.com/book/10.1007/978-81-322-1617-9
http://link.springer.com/book/10.1007/978-81-322-1617-9
http://agris.fao.org/agris-search/search/display.do?f=2007/ES/ES0610.xml;ES2006002112
http://agris.fao.org/agris-search/search/display.do?f=2007/ES/ES0610.xml;ES2006002112
http://agris.fao.org/agris-search/search/display.do?f=2007/ES/ES0610.xml;ES2006002112
http://agris.fao.org/agris-search/search/display.do?f=2007/ES/ES0610.xml;ES2006002112
http://agris.fao.org/agris-search/search/display.do?f=2007/ES/ES0610.xml;ES2006002112
http://www.cabdirect.org/abstracts/20113277581.html
http://www.cabdirect.org/abstracts/20113277581.html
http://www.cabdirect.org/abstracts/20113277581.html
http://agris.fao.org/agris-search/search/display.do?f=1998/EG/EG98019.xml;EG1998000101
http://agris.fao.org/agris-search/search/display.do?f=1998/EG/EG98019.xml;EG1998000101
http://agris.fao.org/agris-search/search/display.do?f=1998/EG/EG98019.xml;EG1998000101
http://agris.fao.org/agris-search/search/display.do?f=1998/EG/EG98019.xml;EG1998000101
http://agris.fao.org/agris-search/search/display.do?f=1998/EG/EG98019.xml;EG1998000101
http://www.cabdirect.org/search.html?q=au%3A%22Tawfik%2C+H.+M.%22
http://www.cabdirect.org/search.html?q=au%3A%22Ramadan%2C+H.+M.%22


386 

 

(Hymenoptera: Eulophidae: 

Eulophinae) parasitizing the 

leopard moth larvae, Zeuzera 

pyrina L. (Lepidoptera: Cossidae). 
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Identification of two nuclear 

polyhedrosis viruses from the 

cabbage moth, Mamestra brassicae 

(Lepidoptera: Noctuidae). J. 
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