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INTRODUCTION 

 

   Tephritid fruit flies are a group of dangerous insects, attack fruits of fruit trees 

and certain vegetable fruits in all over the world causing direct and indirect economic 

injury. Economic injury levels of these groups were studied by (Joomaye et al., 2000; 

Sarwar, 2006). The damage of genus Bactrocera has a wide host range of its species 

ARTICLE INFO ABSTRACT 
Article History 

Received:1/3/2018  

Accepted:28/3/2018 

_________________ 

Keywords: 

Bactrocera zonata, Marine 

sponges, Callyspongia crassa, 

Crella cyathophora 

. 
 

  Tephritid fruit flies are a group of dangerous insects, attack 

fruits of fruit trees and certain vegetable fruits in all over the world 

causing direct and indirect economic injury, from it Bactrocera 

zonata (Saunders) (Diptera: Tephritidae) is known as a most serious 

pest of tropical and subtropical. The experiments carried out during 

first February, 2018, Bactrocera zonata adults (Saunders) (Diptera: 

Tephritidae), adults of B. zonata were taken from plant protection 

research institute at Doki , Giza, Egypt,  thenceforth transferred to 

plant protection research, Sharkia branch .The current study aimed 

to study the toxic effect of certain two marine 

sponges,Callyspongia  crassa and Grayella cyathophora, bath 

extracted with ethanol against and used against Bactrocera zonata 

under laboratory condition at branch of plant protection research 

institute at Sharkia governorate  . The results indicated that the  B. 

zonata female was more susceptibility to these materials compared 

with B. zonata male . Especially, LC 50 of Callyspongia  crassa 

recorded 1482.6, 1482.6, 705.8 and 496.6 ppm after 48, 72h., 5  

days and 10 days against male  , respectively but Crella 

cyathophora extract on B. zonata after 48, and 72 h., 5 days and 10 

days  recorded 2900, 989.1, 989.1, and 429.9 ppm against male , 

respectively.Also, the results showed that the toxic effect  

ofCallyspongia crassa and Crella cyathophora extract with ethanol  

on B. zoata female  after  48, and 72 h., 5 days , where after 48h, 

the data revealed that the lowest LC50 was 530 ppm in case 

Callyspongia crassa and Crella cyathophora with 95%confidence 

2.83 While, the highest LC50 was 989.1 ppm with confidence value 

5.45. Moreover, the highest LC90 was 3577.6  ppm at confidence 

value5.5but the lowest LC90 was 1504.9 ppm at confidence value 

5.5 After 48h and 10 days , respectively. 
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and the invasive power of some species within the genus (Clarke et al., 2005). Peach 

fruit fly (PFF), Bactrocera zonata (Saunders) (Diptera: Tephritidae) is known as a 

most serious pest of tropical and subtropical fruits (Fletcher, 1987). It was recorded on 

more than 50 cultivated and wild plant species, mainly those with fleshy fruits 

including guavas, mangoes, peach, apricots, figs and citrus (White and Elson-Harris 

1992, EPPO, 2005; Ghanim, 2009). It originated in South and South-East Asia 

(Agarwal et al., 1999), and spread to other parts of the world. In December 1998, B. 

zonata was officially identified and recorded for the first time, on infested guavas 

collected in Agamy and Sabahia, near Alexandria. In 1999, the first traps were set up 

and showed high capture rates in Egypt (El-Minshawy et al., 1999). In October 2000, 

B. zonata was detected in North Sinai and different localities in Egypt such as Kalubia 

(Hashem et al., 2001) and El-Behera ,(Draz et al., 2002). Presence of the pest has now 

been confirmed from all areas of the Sinai, throughout the Nile Delta region and the 

entire Nile Valley (Cayol et al., 2002; EPPO, 2002). Distribution and infestation 

patterns of  B. zonata in the New Valley Oases were also studied Abdel-Galil (2007 ). 

B. zonata can be monitored by different kinds of traps (Jackson or Steiner traps, though 

Jackson traps are preferable) baited with the male lure methyl eugenol (O-methyl 

eugenol), which attracts male flies at very low concentrations (Qureshi et al., 1992). In 

2001, Egypt initiated a project to monitor and control this pest in the Sinai, using the 

male annihilation technique (MAT). Many authors interested in monitoring and 

studying population fluctuation of PFF males such as ( Ishtiaq et al.1999, Rai et 

al.2008, Deepa et al. 2009, Dale and Patel , 2010, El-Gendy , 2012,  Thakur et al. 

2013,Venkatachalam et al. 2014, Sundar et al. 2015 and Darwish et al. 2015) by using 

of methyl eugenol (ME), while others such as (Sarada et al. 2001, Rajitha and 

Viraktamath ,2005, Rizk et al. 2014, Darwish et al. 2014 and Nagaraj et al. 2014 )  

concerned monitoring both sexes by food attractant traps (Mcphail), seasonally or 

along year on different host plants to detect rearing and abundance period of PFF, best 

position of traps or study impact of physical environmental factors on trap capture on 

different host plants. Tephritid fruit flies are serious pests in  Egypt , of which 

Bactrocera zonata (Saunders) (Diptera: Tephritidae) . Insecticides used to control this 

pest but the insecticides  cause many problems to environmentalespecially,  humans , 

plants , animals , air, water and soil,Nadeemet al.2014 found that  trichlorfon was 

observed susceptible to high resistance level (1.01-fold to 41.13-fold), bifenthrin and 

malathion were found susceptible to moderate resistance level (1.00-fold to 14.27-fold 

and 1.00-fold to 20.37-fold), lambda-cyhalothrin and spinosad were showed 

susceptible to low resistance (1.00-fold to 9.57- fold and 1.20 -fold to 9.95-fold), while 

effect of methomyl were remained as susceptible to all the tested populations.which 

required adopting new strategies to overcome resistance in this pest.  So that beginning 

search on the alternative to chemical insecticides such detergent, mineral and plant oils 

, plant extracts, entomopathogen, natural products, and finally beginning the search on 

other alternatives, Soliman.1998 , 2004 and Soliman et al.2015,  One of the pathogens 

of fruit flies is Beauveria bassiana (Balsamo) Vuillemin; the introduction of this 

entomopathogen into the wild fly population would be beneficial for suppression of 

fruit fly populations. 

  Marine organisms are a rich source of biologically active metabolites. Recently, 

studies have suggested that some bioactive compounds isolated from marine organisms 

have been shown to have antibacterial, antiviral, anti-fungal, anti-cancer, antimalarial, 

antihelmintic, antituberculosis, antiprotozoal, or anti-inflammatory and other 

pharmacological activities (Somnath and Ghosh, 2010; Mayer et al., 2013). To date, 

several chemical compounds from marine organisms have been isolated and are under 
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investigation. In the last decades, researchers of natural products chemistry focused 

their research on a wide variety of bioactive compounds from marine species. Marine 

sponges (Porifera) have been still the champion producers with the large diversity of 

natural components from marine source. They remain the most prolific phylum have 

been ranked at the top with respect to the discovery of bioactive compounds with 

potential pharmaceutical applications. (Faulkner, 2000 Molinski et al., 2009; 

Gordaliza, 2010). It was proved that marine sponges produce an enormous array of 

antitumor, antiviral, anti-inflammatory, immunosuppressive, antibiotic, and other 

bioactive molecules that have the potential for therapeutic use (Frota et al., 2012; 

Hutagalung et al., 2014). The use of marine natural products is an alternative pest 

control method, which helps to minimize the usage of toxic pesticides and their 

deleterious effects on insects, livestock, wildlife and on the environment (Fatope et al., 

1993). In recent years, researchers are concentrating on marine organisms to study 

their biological activities; especially, marine sponges (Porifera) which attracted 

significant attention from various scientific disciplines (Thakur et al., 2008; Hasaballah 

and El-Naggar, 2017). In this work, the new strategy will be done in biological control 

of plant pests by using marine origin extracts. 

  Therefore, the current study aimed to study the toxic effect of certain two 

marine sponges, Callyspongia crassa and Grayella cyathophora, bath extracted with 

ethanol against Bactrocera zonata under laboratory condition at the branch of the plant 

protection research institute at Sharkia governorate  .   

 

MATERIALS AND METHODS 

 

   The experiments carried out during first February, 2018, Bactrocera zonata 

adults (Saunders) (Diptera: Tephritidae)  were taken from the plant protection research 

institute at Doki , Giza, Egypt thenceforth transferred to plant protection research, 

Sharkia branch . The B. zonata were transferred in the cages 30X30 cm in the 

laboratory, adult of B. zonzta feed on sugar solution 10 % on the cotton piece,the 

cotton pieces spooned in the cage top.The number of treatment are two treatments as 

marine sponges of Callyspongia crassa and Grayella cyathophora (Figs.1 & 2) were 

extracted and analysed by Ibrahim et al. (2017), three concentrations per treatment 

were prepared but control used water only, four reps / concentration . Ten adults per 

replicate placed in test tube 5 X 7 cm diameter contain cotton piece dipped in 

concentration at 10 second period, while control the cotton piece dipped ten  seconds 

in distilled water. The test tube was placed on temperature lab.and a photoperiod of 12 

h.the adults were examined after 72 h, 5 days, 7 days and ten days from treatments. B. 

zonataadultswere classified as dead or alive and then counted. Adults  were considered 

dead when they did not move after treatment to determine as a way of assessing the 

LC50s and LC90s effects of Callyspongia crassa and Grayella cyathophora extracted 

were observed and recorded.extract stock solution (1000 ppm) per type was serially 

diluted with distilled water to obtain the different extract concentrations as mentioned 

in Table (1). Each dilution was prepared on the day of the experimental trial. 

 

Table.1.Concentration preparation from Callyspongia crassaand  Grayella   

cyathophora crude extracts and dilutions with water . 
Name of Extract Solvents Stockstock solution Concentrations  

Callyspongia crassa Ethanol   1000 400    200        100 

Grayella cyathophora Ethanol 1000 400 200 100 

Control  Water - - - - 
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Data analysis: 

Extract concentration - mortality curves for all bioassays were estimated using 

Probit analysis in the SPSS software (version 11.0.1) (SPSS Inc., 2010). Extract 

concentrations, and their 95 % confidence limits, required to kill 50 and 90  percentage 

(LC50 and LC 90) of the cowpea aphids (nymph) were estimated using the Probit 

regression. We developed a probit model that used the number of dead aphids as a 

response variable, the total number of aphids subjected to an extract concentration as a 

total observations variable, the type of solvent used in leaf extraction  as a factor, 

coded ( CE, chloroform extracts) for chloroform, (EE, ethanol extracts) for ethanol, 

and (WE, water extracts) for water. We used Extracts concentrations, then  a single 

analysis was therefore executed for all solvent extracts, with the assumption of similar 

or common probit regression slopes checked with the test of parallelism. Pearson’s 

Chi-square test was used to determine the fit of the statistical model (Finney, 1971). 

Data from all bioassays were corrected using Abbott’s formula (Abbott, 1925). 

 

 
Fig.1.Callyspongia crassa (Keller, 1889) 

 

 
Fig. 2.Crella (Grayella) cyathophora (Carter, 1869) 

 

RESULTS AND DISCUSSION  

 

          Toxic effects of the Callyspongia crassa and Grayella cyathophora crude 

extracts against  Bacterocera zonata male  under laboratory conditions. 

Problems with the use of pesticides led to the search for alternatives to 

insecticides , some of these alternatives are marine substances extracted from 
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Callyspongia crassa and Grayella cyathophora against Bacterocera zonataunder 

laboratory conditions. The data in Tables 2 and 3 show that the female more 

susceptibility to these materials compared with male .Especially, table .2.the data 

illustrate value  LC 50 , LC 90 ,  confidence, Chi square , slope and standard error. In 

the same table, the results show that LC 50of Callyspongia crassa recorded 1482.6, 

1482.6, 705.8 and 496.6 ppm after 48, 72h., 5  days and 10 days against male  , 

respectively  and Grayella cyathophora extracts from ethanol solvent on B. zonata 

after 48, and 72 h., 5 days and 10 days  recorded 2900, 989.1, 989.1, and 429.9 ppm, 

respectively. On the other hand , LC90 to Callyspongia crassa and Grayella 

cyathophora against Bacterocera zonata male recorded ( 18996.2, 21985), ( 18996.2, 

3577.6), ( 5098.3, 3577.6 ) and ( 2357, 1183.6), respectively. The toxic effect of 

Callyspongia crassa and Grayella cyathophora were increasing gradually by time 

beginning from 48 hours to 10 days. Confidence at 95 % in case  Callyspongia crassa 

and Grayella cyathophoraafter 48, 72 hours, 5 days and 10 days recorded ( 3.23, 4.57 

), ( 3.23, 5.46 ), ( 3.46, 5.46 ) and ( 3.87, 5.28 %) , respectively. Whereas slope values 

ranged between 1.16 to 1.49  and 1.45 to 2.91 in case Callyspongia crassa and 

Grayella cyathophora. 

 

Table 2: LC50s and LC90s together with their 95% confidence limits of the 

Callyspongia crassa and Grayella cyathophora crude extracts against 

Bacterocera zonata male under laboratory conditions. 

Treatments LC50 ppm LC90 ppm 95 % confidence Chi. Square  Slope S.D 

After 48 hour of application 

Callyspongia crassa 1482.6 18996.2 3.23 0.013 1.16 1.06 

Grayella cyathophora 2900 21985 4.57 0.66 1.45 1.58 

After 72 hour of application 

Callyspongia crassa 1482.6 18996.2 3.23 0.013 1.16 1.06 

Grayella cyathophora 989.1 3577.6 5.46 0.34 2.29 1.61 

After 5 days  of application 

Callyspongia crassa 705.8 5098.3 3.46 0.213 1.49 1.0 

Grayella cyathophora 989.1 3577.6 5.46 0.34 2.29 1.61 

After 10 days  of application 

Callyspongia crassa 496.9 2357.6 3.87 0.059 1.89 1.01 

Grayella cyathophora 429.9 1183.6 5.28 1.11 2.91 1.2 

 

Data in Table (3) showed the toxic effect of Callyspongia crassa and Grayella 

cyathophora extract with ethanol  onB. zoata female  after  48, and 72 h., 5 days , 

where after 48h, the data revealed that the lowest LC50 was 530 ppm in case 

Callyspongia crassa and Grayella cyathophora with 95% confidence 2.83 While, the 

highest LC50 was 989.1 ppm with confidence value 5.45. Moreover, the highest LC90 

was 3577.6 ppm at confidence value5.5but the lowest LC90 was 1504.9 ppm at 

confidencevalue 5.5 After 48h and 10 days, respectively. From the data in table 3 

Callyspongia crassa and Grayella cyathophora extracts have the same efficacy on B. 

zonata female .Chi-square value calculated less than chi- square tabulated.These 

results were agreement Richmond et al( 1983 ), Shehata et al. ( 2008 ), Elnagar M. 

Heba (2011) , Rizk et al. (2014) and Soliman et al. (2015) 
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Table 3: LC50s and LC90s together with their 95% confidence limits of the 

Callyspongia crassa and Grayella cyathophora crude extracts against 

Bacterocera zonata female under laboratory conditions. 

Treatments LC50 ppm LC90 ppm 95 % confidence Chi. Square  Slope S.D 

After 48 hour of application 

Callyspongia crassa 989.1 3577.6 5.5 0.335 2.295 1.61 

Grayella cyathophora 989.1 3577.6 5.5 0.335 2.295 1.61 

After 72 hour of application 

Callyspongia crassa 989.1 3577.6 5.5 0.335 2.295 1.6 

Grayella cyathophora 701.85 2519.5 4.9 0.895 2.31 1.31 

After 5 days  of application 

Callyspongia crassa 701.85 2519.5 4.9 0.895 2.31 1.31 

Grayella cyathophora 701.85 2519.5 4.9 0.895 2.31 1.31 

After 10 days  of application 

Callyspongia crassa 530.94 1504.9 5.5 0.610 2.83 1.34 

Grayella cyathophora 530.94 1504.9 5.5 0.610 2.83 1.34 

 

REFERENCES  

 

Abdel-GalilF.A;Amro M.A; Abdel-Moniem A.S.H. andO.O. El-Fandary.2010. 

Population fluctuations and interspecific competition between Tephritid flies 

attacking fruit crops in the New Valley oases, Egypt. Archives of 

Phytopathology and Plant Protection, 43(7/9): 647-659. 

Abdel-Galil F.A. 2007. Final report for the project no PS-FAI-020-03 entitled "Study 

on biological means for controlling the Mediterranean fruit fly Ceratitis capitata 

(Wiedemann) in New Valley Governorate" and submitted by the Academy of 

Scientific Research and Technology, Cairo, Egypt. 

AgarwalM.L;Pramod K. andP. Kumer. 1999. Effect of weather parameters on 

population dynamics of peach fruit fly, Bactrocera zonata (Saunders). 

Entomology, 24(1): 81-84. 

Cayol J. P.;Rossler Y.; Weiss M.; Bahdousheh M.; Omari M.; Hamalawi M. and A. 

Almughayyar.2002. Fruit fly control and monitoring in the Near East: shared 

concern in a regional trans boundary. Proceedings of the 6th International  

symposium on fruit flies of economic importance. 155-171, Stellen bosch, South 

Africa. 

Clarke A.R.; Armstrong K.F.; Carmichael A.E.; Milne J.R.; Raghu S.; Roderick 

G.K.;D.K.Yeates. 2005.Invasive phytophagous pests arising through a recent 

tropical evolutionary radiation: the Bactrocera dorsalis complex of fruit flies. 

Annual Review of Entomology, 50: 293-319. 

Dale N.S.andR.K.Patel. 2010. Population dynamics of fruit flies (Bactrocera spp.) on 

guava and its correlation with weather parameters. Current Biotica, 4(2): 245-

248. 

Darwish D.Y.A.;Rizk M.M.A.; Abdel-GalilF.A.,andS.A.H.. Temerak. 2015. Analysis 

of factors influencing population density of the peach fruit fly (PFF), 

Bactrocera zonata (Saunders) (Diptera: Tephritidae) in Assiut, Northern Upper 

Egypt. Archives of Phytopathology and Plant Protection, 48(1): 62-72. 

Darwish, D.Y.A.;Rizk, M.M.A.; Abdel-Galil F.A. and S.A.H. Temerak. 2014. Seasonal 

population trend of the peach fruit fly (PFF), Bactrocera zonata (Saunders) 

(Diptera: Tephritidae), in Assiut, Northern Upper Egypt. Archives of  

Phytopathology and Plant Protection, 47(10): 1158-1165. 



The Toxic Effect of Certain New Alternative Insecticides against Bacterocera zonata under Laboratory Conditions 

 

 

7 

Deepa, M.; Neerja A.; Rahul V. andL. K.M. KiranKumari. 2009. Monitoring and 

weather parameters on Bactrocera complex through methyl eugenol traps. 

Annals of Plant Protection Sciences,17(2):332-336. 

Draz K.A.A.;Hashem A.G.; El-Aw M.A. and I.R. El-Gendy. 2002. Monitoring the 

changes in the population activity ofpeach fruit fly Bactrocera zonata 

(Saunders) at certain agro-ecosystem in Egypt. 2nd InternationalConference. 1: 

570-575, Plant Protection Institute, Cairo, Egypt. 

El-Gendy I.R. 2012.Elevation of attraction efficiency of Jackson trap on Peach Fruit 

Fly, Bactrocera zonata(Saunders). International Journal of Agricultural 

Research, 7(4): 223-230. 

El-Minshawy A.M.; El-EryanM.A.andA.I.Awad. 1999. Biological and morphological 

studies on the guava fruit fly,Bactrocera zonata (Saunders) (Diptera: 

Tephritidae) found recently in Egypt. 8th Nat. Conf. Pests & Dis.of Veg. & 

Fruits in Ismailia.71-82, Egypt. 

Elnagar M. Heba (2011).Studies on peach fruit fly Bactrocera zonata in Egypt .M. Sc 

.Thesis, Fac. Agric. Banha Univ.Egypt. 

EPPO (European and Mediterranean Plant Protection Organization). 2002. Report of 

EPPO Workshop on Bactrocera zonata. UNESCO, Paris, France. 

EPPO (European and Mediterranean Plant Protection Organization). 2005. Bulletin 

OEPP/EPPO, 35: 371-373. 

Fatope MO, Ibrahim H, Takeda Y., 1993. Screening of higher plants reputed as 

pesticides using the brine shrimp lethality assay. Int J Pharmacogn.; 31:250-254. 

Faulkner, D.J. (2000). Marine natural products. Nat. Prod. Rep.17: 7–55. 

Fletcher B.S. 1987. The biology of Dacine fruit flies. Annual Review of Entomology, 

32: 115-144. 

Frota, M.J.; Silva, R.B.; Mothes, B.; Henriques, A.T. and Moreira, J.C. (2012). Current 

status on natural products with antitumor activity from Brazilian marine 

sponges. Curr. Pharm. Biotechnol, 13: 235-244. 

Ghanim N.M. 2009. Studies on the peach fruit fly, Bactrocera zonata (Saunders) 

(Tephritidae, Diptera).PhDThesis, Fac. Agric. Mansoura University, Egypt. 

Gordaliza, M. (2010). Cytotoxic terpene quinones from marine sponges. Mar. Drugs, 8: 

2849-2870. 

Hasaballah A.I. and El-Naggar H.A., 2017.Antimicrobial Activities of Some Marine 

Sponges, and Its Biological, Repellent Effects against Culex pipiens(Diptera: 

Culicidae). Annual Research & Review in Biology, 12(3): 1-14. 

Hashem, A.G.; Mohammed S.M.A.and M.F. El-Wakkad.2001. Diversity abundance of 

Mediterranean and fruit flies(Diptera: Tephritidae) in different horticulture 

orchards. Egyptian Journal of Applied Science, 16(1): 303- 314. 

Hutagalung, R. A.; Victor, K.M.; Prasasty, V.D. and Mulyono, N. (2014). “Extraction 

and characterization of bioactive compounds from Cultured and natural sponge, 

Haliclona molitba and Stylotella aurantium Origin of Indonesia”, International. 

J. Bioscience, Biochemistry and Bioinforamtics, 4: 14-18. 

Ibrahim,H. A. H. 1.; El-NaggarH. A.; El-DamhougyK. A.;  BasharM. A. E. and F. M. 

Abou Senna 2017.Callyspongiacrassa and C. siphonella (Porifera, 

Callyspongiidae) as a potential source for medical bioactive substances, Aqaba 

Gulf, Red Sea, Egypt. The Journal of Basicand Applied Zoology.78 , 7 : 1- 10 . 

Ishtiaq A.; Farman U. and A.K.Shah. 1999. Efficacy of various insecticides and trap 

heights in methyl eugenol baited traps against fruit flies (Bactrocera spp.). 

Sarhad Journal of Agriculture, 15(6): 589-594. 



Elnagar Heba M. et al. 

 

8 

Joomaye A, Price N.S. and J.M.Stonehouse. 2000. Quarantine pest risk analysis of fruit 

flies in the Indian Ocean:the case of Bactrocera zonata. Proceedings of the 

Indian Ocean Commission, Regional Fruit Fly Symposium.179-183, Flic en 

Flac, Mauritius. 

Mayer, A.M.S.; Rodríguez, A.D.; Taglialatela-Scafati, O. and Fusetani, N. (2013). 

Marine Compounds with Antibacterial, Antidiabetic, Antifungal, Anti-

Inflammatory, Antiprotozoal, Antituberculosis, and Antiviral Activities; 

Affecting the Immune and Nervous Systems, and other Miscellaneous 

Mechanisms of Action. Mar. Drugs, 11: 2510-2573.  

Molinski, T.F.; Dalisay, D.S.; Lievens, S.L. and Saludes, J.P. (2009). Drug 

development from marine natural products. Nat. Rev. Drug. Discov, 8: 69-85. 

Nadeem, M. K.; AhmedS.;NadeemS.;IshfaqM. and M. Fiaz.2014.Assessment of 

insecticides resistance in field population of Bacterocera zonata( Saunders) ( 

Diptera :Tephrtidae ).The Journal of Animal & Plant Sciences, 24(1) : 172-178. 

Nagaraj K.S.; Jaganath S.; Basavara jeshwari and L.G. Srikanth. 2014. Efficacy of 

different coloured traps in capturing fruit flies in mango orchard. Trends in 

Biosciences, 7(10): 968-970. 

QureshiZ.A.;Hussain T. and Q.H.Siddiqui. 1992. Relative preference of mango 

varieties by Dacus zonatus and D. dorsalis. Pakistan Journal of Zoology, 23: 

85–87. 

Rai S.; Shankar U.; Bhagat R.M. and S.P. Gupta.2008. Population dynamics and 

succession of fruit fly on subtropicalfruits under rained condition in Jammu 

Region. Indian Journal of Entomology, 70(1):12-15. 

Rajitha A.R. and V.Shashidhar. 2005. Efficacy of different types of traps in attracting 

fruit flies in guava orchard at Dharwad, Karnataka. Pest Management and 

Economic Zoology, 13(1):111-120. 

Richmond J.A.; Thomas H.A. and H.B.Hattachargya. 1983. Predicting spring flight of 

Nantucket pine tip moth (Lepidoptera: Olethreutidae) by heat unit accumulation. 

Journal of Economic Entomology, 76: 269-271. 

Rizk M.M.A.; Abdel-Galil F.A.; Temerak S.A.H. and D.Y.A.Darwish. 2014. Relative 

preference of peach fruit fly, Bactrocera zonata (Saunders) (Diptera: 

Tephritidae) to some fruit and vegetables under laboratory conditions. Archives 

of Phytopathology and Plant Protection, 47(11): 1376-1380. 

Sarada G.;Maheswari T.U. and K.Purushotham.2001.Effect of trap colour, height and 

placement around trees in capture of mango fruit flies. Journal of Applied 

Zoological Researches, 12(2/3): 108-110. 

Sarwar M. 2006. Occurrence of Insect Pests on Guava, (Psidium guajava) Tree. 

Pakistan Journal of Zoology, 3 (38  (197-200. 

Sarwar M.; Hamed M.; Rasool B.; Yousaf M. and M.Hussain. 2013. Host Preference 

and Performance of Fruit Flies Bactrocera zonata (Saunders) and Bactrocera 

cucurbitae (Coquillett) (Diptera: Tephritidae) For Various Fruits and 

Vegetables. International Journal of Scientific Research in Environmental 

Sciences (IJSRES)   1(8) : 188- 194  .  

Shehata N.F.;Younes M.W.F. and Y.A. Mahmoud. 2008. Biological studies on the 

peach fruit fly, Bactrocera zonata (Saunders) in Egypt. Journal of Applied 

Sciences Research, 1103-1106. 

Soliman, M. H. A. (1998). Studies on certain pests infesting some cucurbitaceous  

plants. M. Sc .Thesis, Fac. Agric. Zagazig Univ.Egypt. 

Soliman, M. H. A. (2004). Studies on main insect pests infesting cowpea plants in 

Sharkia Governorate . Ph. D. Thesis, Fac. Agric. Zagazig Univ.Egypt. 



The Toxic Effect of Certain New Alternative Insecticides against Bacterocera zonata under Laboratory Conditions 

 

 

9 

Soliman, M. H. A; El Assar, M. R. and Samia M. Abozeid. 2015. The toxicological 

effects of Nerium oleander and Yucca glauca as crude leaf extracts by different 

methods against cowpea aphid, Aphis craccivora (Koch)  and their chemical 

components. Egypt. Acad. J. Biolog. Sci. (A. Entomology) Vol.8 (3)pp. 165-174. 

Somnath, C., &Ghosh, U. (2010). Oceans: a store house of drugs - a review. Journal of 

Pharmacy Research, 3, 4. 

SPSS (2010).SPSS Statistics 19. Chicago, IL.USA. 

Sundar P.; Sushil K.; Sateesh C.; Rajkumar P. and D.K. Singh. 2015. Fruit flies, 

Bactrocera spp. relationship between trap captures and weather parameters. 

Annals of Biology, 31(1): 104-108. 

Thakur N.L, Jain R, Natalio F, Hamer B, Thakur A.N, Muller W.E.G. 2008. Marine 

molecular biology: An emerging field of biological sciences. Biotechnol Adv.; 

26(3):233-245. 

Venkatachalam A.;Sithanantham S.; Kumar S.S.; Mathivanan N.; Ramkumar D.; 

Janarthanan S. and T.Marimuthu. 2014 .Seasonal catches of fruit flies in traps 

with two lure sources in noni. Indian Journal of Entomology,76 (4): 317-320  .  

White I.M. and M.M. Elson-Harris. 1992. Fruit Flies of Economic Significance: Their 

Identification and Bionomics. CAB International, Wallingford, UK. 

 


