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ABSTRACT 

Watermelon, Citrullus lanatus is one of the most widely grown fruit crops in all 

parts of India. The cotton aphid, Aphis gossypii Glover was found to be the most 

destructive pest of watermelon in the early stage of crop growth. The aphid 

secretion of honeydew and development of sooty mould prevent the 

photosynthetic activity of leaves causing 45-75 % of seedling mortality. In this 

context, a field experiment was conducted to evaluate certain biorational 

pesticide against A. gossypii in watermelon. It was found that a significantly 

lowernumber of  

A. gossypii population (4.39 aphid/leaf) was recorded with the treatment of 

Azadirachta indica oil @ 3% followed by Beauveria bassiana (1x108 cfu spores @ 

8 g /L) (6.01 aphid/leaf) and spinosad 45% SC @ 0.3mL/L (9.16 aphid/leaf), 

respectively resulting 92.89%, 90.27% and 85.17% reduction of A. gossypii 

population. Similarly, with the same trend the highest fruit yield (25.50 t ha-1) 

was recorded in the treatment of A. indica followed B. bassiana (24.43 t ha-1), 

spinosad (23.53 t ha-1) and lowest in the untreated check (16.30 t ha-1).  

The increase in fruit yield (56.44%) was recorded in the treatment of A. indica 
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followed B. bassiana, (49.87%) and spinosad (44.17%). A maximum 

incremental benefit cost ratio of 1:2.84 was recorded in the treatment of  

A. indica followed by B. bassiana (1:2.74) and spinosad (1:2.68). From these 

findings it may be recommended that three rounds of application of A. indica oil 

@ 3% or B. bassiana (1x108cfu spores @8g /L) or spinosad 45% SC@ 0.3 mL/L 

at 15 days interval for the management of A. gossypii in watermelon 

Keywords:  Watermelon; Aphis gossypii; Ceaf damage; Biorational pesticides 

INTRODUCTION 

Watermelon is an important horticultural crop grown for consumption and export purpose. It is a staple 

food both in fresh and preserved form. It is cultivated throughout the tropical zones of the world (Anonymous, 

1988), It is a vining annual plant belonging to the family Cucurbitaceae. The fruit is rich in vitamins A, B1, B2, C, 

and minerals (Moniruzzaman, 1988).  More than 35 varieties/hybrids like, Arka Manik, PKM 1, Arka Jyoti, Pusa 

Bedana, Durgapur Kesar, NS707, Namdhari-NS-34, Asahi Yamato, and Ice box hybrids (Sugar Baby, Madhuri, 

Black Magic. Melody, Maxx, Sugar, Super queen, Kalash, Melody, Mahima, Sahana Queen) are grown in India.  It 

is cultivated to an extent of 1.03 lakh ha with an annual production of 25.04 lakh mt ha-1 in India (Anonymous, 

2019). It is cultivated in an area of 6,420 ha in Tamil Nadu with annual production of 1.75 mt ha-1 with an 

average productivity 32 t ha-1 (Potnuru Santosh Kumar and Kulkarni 2018). It is also extensively cultivated in 

Tamil Nadu during kharif, rabi, and summer seasons and predominantly in the districts of Villupuram, Namakkal, 

Ariyalur, Coimbatore and Erode (Chadha, 2013).  

Several insect pests attack watermelon at various stages that ravage its cultivation (Anonymous, 2012). 

The cotton aphid, Aphis gossypii was found to be the most destructive pest of watermelon in the early stage of 

crop growth. They are minute pear-shaped, soft-bodied insects with high reproductive potential and the ability to 

transmit viruses in a non-persistent manner. They suck sap from tender plants, leading to curling of leaves and 

distortion, especially when the population is high. They excrete lot of honeydews and sugar-rich substrates that 

promote the growth of sooty mould (Capnodium spp.) on plant parts and leaves lowering their photosynthetic 

efficiency. The farmers resort to the application of several rounds of various unrecommended insecticides against  

A. gossypii which are harmful to human beings and the environment (Anonymous, 1991). Hence, a study was 

undertaken to find out effective and ecofriendly biorationals on watermelon. 

MATERIALS AND METHODS 

              The field experiment was carried out in a farmer’s field at Konur village (11o 12’30” N, 78 o 4’41” E”), 

Namakkal district of Tamil Nadu during summer season 2020 to evaluate the field efficacy of certain biorational 

pesticides against A. gossypii in comparison with farmers practice in Randomized Block Design (RBD) with 

fourteen treatments (Table.1)  
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Table1. List of biorational pesticides tested against A.gossypii in watermelon 

Treatments details 

T
1
 - Vitex negundo - leaf decoction 5% 

T
2
 -Azadirachta indica - oil 3% 

T
3   

-Pungamia pinnata -leaf decoction 3% 

T
4
 -Ocimum sanctum- leaf decoction 5% 

T
5
 -Ricinus communis -oil 3% 

T
6
 -Eucalyptus globulus - leaf decoction 3% 

T
7
 -Beauveria bassiana (1x108cfu spores) -8g/L 

T
8
 -Metarhizium anisopliae-(1x108cfu spores) 8g/L 

T
9
 -Paceilomyces fumosoroseus -(1x108cfu spores) 8g/L 

T
10 -

Lecanicillium lecanii (1x108cfu spores) 8g/L 

T
11 -

Emamectin benzoate 5% SG@0.4g/L                                                  

T
12

 -Spinosad 45% SC@ 0.3ml/L 

T
13

 -Imidacloprid17.8%SL@0.3ml/L (Treated check) 

T14 -Untreated check 

 

Three replications were maintained for each treatment. The popular hybrid F1 (Melody) was sown in 

protray and 13 days old seedlings were transplanted in the main field at a spacing of 2.5m x 0.5m and other 

recommended packages of practices were adopted to raise the crop successfully. 

The first spray was given with the onset of pest incidence after recording pretreatment count and 

subsequent sprays were repeated after 15 days by using a high volume sprayer with required concentrations. The 

posttreatment counts on pests were recorded on 1, 3, 7, 14 days after each application. Ten plants were selected 

randomly from each replication in a plant and A. gossypii populations were recorded from three leaves in infested 

branches (one from top of the terminal twig) with the unopened leaves and two from opened leaves, and the 

mean number was calculated per leaf and expressed as number/leaf. The efficacy of the treatments was 

assessed based on the category by using a number of population level of aphid as per Sikha Deka et al. (2016) 

 

 

 

 

 

 

 

 Watermelon fruits were harvested from all the three replications and pooled to arrive fruit yield. The yield 

data were also recorded in untreated plots and the increase in yield and income from each treatment over 

Aphid population /leaf Category 

<1. No.  of aphid  Negligible 

1-10. No. of aphid   Low 

11-30. No. of aphid  Moderate 

31-40. No. of aphid  Severe 

>50. No. of aphid   Very Severe 

mailto:Imidacloprid17.8%25SL@0.3ml/L
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untreated check were worked out. Accordingly, the incremental cost benefit ratio was worked out for all the 

treatments by using the following formula ICBR = Gross income / (total cost of cultivation + cost of plant 

protection) as adopted by Akila and Sundara Babu (1994) where cost of plant protection = cost of insecticide + 

labour charges for spraying. 

Statistical analysis  

 The data generated from the field experiments were analyzed for ANOVA. The data on insect populations 

were transformed into square root transformation and analyzed using SPSS (version 22) (IBM Crop Released 

2013) software to identify the most effective treatments and their means were compared by significant difference 

at p<0.05 ANOVA followed by Tukey’s Honest Significant Difference test.   

RESULTS AND DISCUSSION 

The results revealed that all the biorational pesticides were effective in reducing A. gossypii infestation. 

The data on A. gossypii population per leaf percent reduction of the population over untreated check, increase in 

yield and ICBR due to biorationals are furnished in Table 1 and (Fig 1). 

The lowest population of A. gossypii in the treatment of A. indica (4.39/leaf) was recorded followed by  

B. bassiana (6.01 /leaf), spinosad (9.16/leaf) and the highest number of A. gossypii was observed in the 

untreated check (61.79/leaf). Further, the order of efficacy of the treatments was imidacloprid (Treated check) 

(9.57 aphid/leaf) < P. pinnata (11.36 aphid/leaf) < V. negundo (11.38 aphid/leaf) < emamectin benzoate (11.86 

aphid/leaf) < M. anisopliae (11.95 aphid/leaf) < O. sanctum (13.59 aphid/leaf) <   E. globulus (14.64 aphid/leaf) 

< L. lecanii (14.74 aphid/leaf) < P. fumosoroseus (14.75 aphid /leaf) < R. communis (15.93 aphid /leaf). 

 

 

 

Figure 1.  Mean number of A. gossypii against biorational pesticides 
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The observation on A. gossypii population density in the treatment of A. indica recorded as the lowest 

category followed by B. bassiana, spinosad, and imidacloprid. The moderate category was recorded in P. pinnata, 

V. negundo, emamectin benzoate, M. anisopliae, O. sanctum, E. globulus, L. lecanii, P. fumosoroseus,  

R. communis and the very severe category were in the untreated control respectively (Table 2). 

Similarly, the reduction of A. gossypii population was high in A. indica (92.89%) followed by B. bassiana 

(90.27%) and spinosad (85.17%). Further, the order of the reduction over treated check (Imidacloprid) was 

84.51%, followed by P. pinnata (81.61%) > V. negundo (81.58%) >emamectin benzoate (80.80%) > M. anisopliae 

(80.66%) > O. sanctum (78.05%) > E. globulus (76.30%) > L. lecanii (76.14%) > P. fumosoroseus (76.12%) >  

R. communis (74.21%).  

A significantly highest fruit yield (25.50 t ha-1) was recorded in the treatment of A. indica followed by in  

B. bassiana, (24.43 t ha-1), spinosad (23.53 t ha-1) and lowest in untreated check (16.30 t ha-1). Further, the 

orders of fruit yields were in imidacloprid (23.50 t ha-1) >R. communis (23.03 t ha-1) > P. pinnata (22.90 t ha-1) > 

E. globulus (21.53 t ha-1) >emamectin benzoate (20.37 t ha-1) > V. negundo (19.93 t ha-1) > O. sanctum (19.60 t 

ha-1) > L. lecanii, (19.50 t ha-1) > M. anisopliae (18.50 t ha-1) > P. fumosoroseus (18.17 t ha-1) (treated check) and 

(untreated check) (16.30 t ha-1) respectively. 

The increase in fruit yield (56.44%) was recorded in the treatment of A. indica followed by B. bassiana, 

(49.87%) and spinosad (44.17%). Further, the order of increase in fruit yield over treated check was in 

imidacloprid (44.04%) >R. communis (41.28%)> E. globulus (31.90%) > emamectin benzoate (25.15%) > 

V. negundo (22.26%) > P. pinnata (21.93%) >O. sanctum (20.24 %)> L. lecanii (19.63 %) > M. anisopliae (13.49 

%) > P. fumosoroseus (11.41%).  

 A maximum ICBR of 1:2.84 was recorded in the treatment of A. indica followed by in B. bassiana, 

(1:2.74) and spinosad (1:2.68) followed by imidacloprid (1:2.68) > R. communis (1:2.59). > O. sanctum (1:2.48) 

> E. globulus (1:2.46) > V. negundo (1:2.40) > emamectin benzoate (1:2.40) > L. lecanii (1:2.34) > P. pinnata 

(1:2.31), P. fumosoroseus (1:2.20) > M. anisopliae (1:2.17). 

Nur et al. (2020) reported that biorational insecticides are found to have repellent, antifeedant and 

mortality effects on herbivore insects and affect their reproduction, growth and development thus reducing their 

population and infestation on Lablab purpureus. The finding on watermelon crop is in agreement with Sedlacek 

and Townsend (1990) that the heavy infestations by aphids are common on cucurbitaceous and solanaceous 

crops. In our study, the biorational insecticides tested were found to have significantly lowered the infestation of 

A. gossypii. These findings are in accordance with Amin et al. (2017) and Mohammad et al. (2018) who observed 

the reduction of A. gossypii population and infestation in a bitter gourd with sequential application of bio-

pesticide, botanical insecticides. 

Lowery et al. (1993) found that neem oil 3% found to be very effective against A. gossypii under 

laboratory condition. The present study is in accordance with the findings of Sardana et al. (2004). 

Khalequzzaman and Nahar (2008) found that A. indica was more toxic than imidacloprid, malathion, and 

carbosulfan to control four aphid species namely Aphis craccivora, A. gossypii, Myzus persicae and Lipaphis 

erysimi on bean, brinjal, potato, and cauliflower plants respectively. Mandal et al. (2006) evaluated various neem 

based products and found that neem oil (3%) was effective against A. gossypii in okra which is supporting our 

findings.  Dimetry et al. (2013) found that Nimbecidine @ 0.03% + microbial product of L. lecanii spores @1×109 
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were effective against aphid, M. persicae in cucumber which is (Mahesar et.al.,2011; Naeem et.al.,2012) 

supporting our findings. 

Muhammad et al. (2013) confirmed the effectiveness of B. bassiana 1×106, 1×107 and 1×108 

spores/mL on A. gossypii and found the uppermost concentration (1×108 spores/ mL) proved to give maximum 

control within a short period of time. Similar observations were made by Arun et al. (2018) and they reported that 

the entomopathogenic fungi, B. bassiana were found to be effective against L.erysimi. These findings are in line 

with our observations. Khadija Javed et al. (2019) confirmed that maximum aphid mortality was observed with the 

treatment of L. lecanii and B. bassiana under lab conditions correlates with our results in watermelon even under 

field conditions also. 

 Ahmed et al. (2016) found that the role of B.bassiana against the adults of cabbage aphid, Brevicoryne 

brassicae under laboratory conditions at three tested concentrations (105, 106 and 107 spores/ mL). The resulted 

mortality percentages after 7 days of application were 37.77%, 60.00%, and 73.33% respectively under field 

conditions. This finding is supported with our observation. Ravi and Nakat (2017) found that the combination of 

Entomopathogenic fungi as L lecanii 1.15 % WP + M. anisopliae 1.15 % WP was the most effective treatment as 

compared to standard check dimethoate suppressing of A.gossypii population in Okra. Similar findings by Arun 

Janu et al. (2018) were found in A. gossypii which are correlating with the present investigation. 

Rosalind et al. (1995) showed that strain of B. bassiana (1×1015spores/ mL) reduced pea aphid, 

Acyrthosiphon pisum   population up to 97.9 % under field conditions.  Khan et al. (2012) also proved the same 

results showing 80% mortality caused by the filtrate application of B. bassiana while 57% mortality caused by 

conidia on 6th day of application. The present findings are in close agreement with Singh et al. (2008) who 

reported that L. lecanii @ 108 spores/ mL dose was effective in controlling the aphid population to 75.79 %. 

While, Kadam et al. (2008) showed that the L. lecanii @ 6 × 105 cfu/ mL 0.3 % had reduced the initial   

population of M.persicae in mustard. Palande and Pokharkar (2005) reported that the biological activity of  

V. lecanii against B brassicae with mortality from 16.3 to 93.3 % by the concentrations of 1 ×103 to 1 × 109 cfu/ 

mL. are in line with our investigation.  

Similarly, Poprawski et al. (1999) also reported that the B. bassiana based myco insecticide was effective 

against brown citrus aphid, Toxoptera citricida and observed rapid kill of 94.4% and 79.8% with 5 × 1013 and 2.5 

× 1013 conidia ha-1 respectively. Neelam et al. (2003) tested the L. lecanii at the concentration of 106, 107,108 

conidia mL -1 against L. erysimi and reported the highest mortality of 80% 96 hrs of treatment at the 

concentration of 108 conidia mL-1. Nirmala et al. (2006) and Asi et al. (2009) found that the, L. lecanii,  

M. anisopliae and P. fumosoroseus can effectively control aphid. Furthermore, Vu et al. (2007) reported that 

among the fungi tested, L. lecanii, P.fumosoroseus B.bassiana, M.anisopliae, Cordyceps   scarabaeicola and  

Nomuraea  rileyi, performed as the best in controlling A. gossypii. 

Suganthy and Sakthivel (2012) found that the maximum population reduction was observed in neem oil 

3% treatment (2.6 aphid/ plant), followed by NSKE (2.8 aphid/ plant) and V. negundo (3.1 aphid/ plant) in 

Solanum nigrum. The results were in accordance with the findings of Uthamasamy and Gajendran (1992), 

Belmain et al. (2001) who confirmed that V.negundo @ 2% recorded the highest mortality of A.gosspii with strong 

repellence from (77.11%). Kulat et al. (1997) have also indicated that pungam leaf extract was highly toxic to the 

A. gossypii in okra. Das et al. (2008) found that spinosad treated plants provided a higher yield of lab lab. Among 
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the botanicals neem oil showed a significant reduction of aphid population and consequently gave better yield 

(1.22 kg/plot) which are in conformity with our investigation Patel et al. (2015) reported that emamectin benzoate 

@ 10 g.a.i ha-1 was found to be most effective as it recorded the lowest infestation of all the recorded sucking 

pest of brinjal.  Nur et al. (2020) found that the treatments viz, spinosad, emamectin benzoate and neem oil have 

exerted the lowest aphid population and resulted significantly higher marketable yield than that of the control on 

Lablab purpureus. These records are comparable with our investigation in watermelon. The effectiveness of R. 

communis oil in our experiment is also comparable with the results of Arya et al. (2014) in mustard aphid. 

Conclusion  

 From the results it is inferred that among the thirteen bio rational pesticides evaluated for their efficacy 

against A. gossypii in watermelon three rounds of application of A. indica oil @ 3% or B. bassiana (1x108cfu 

spores @ 8g/Lit) or spinosad 45% SC @ 0.3mL/Lit at 15 days interval could be adopted for the management of  

A. gossypii in watermelon 

Acknowledgement 

 I gratefully acknowledge Agricultural College and Research Institute (TNAU), Madurai. ICAR-Krish Vigyan 

Kendra, Namakkal, Veterinary College and Research Institute (TANUVAS), Namakkal for providing necessary 

facilities and financial support in this study. 

 

REFERENCES 

Ahmed, A.A., Saleh gamal, M.A., Lashin. And Ahmed. A. Ali 2016. Impact of entomopathogenic fungi Beauveria 

bassiana and Isaria fumosorosea on cruciferous aphid Brevicoryne brassicae. In.J.Scie. Eng.Res., 7(9): 

727-732 

Akila, S. and P.C. Sundara Babu, 1994. Release of different doses of Trichogramma and its effect on inter node 

borer, yield and quality of sugarcane. Sugarcane., 2:22- 23. 

Amin M.R., Khandakar.M.S., Rahman.H., Nancy. N.P. andMiah M.U 2017. Laboratory evaluation of some plant 

extracts as insecticide against fruit fly of bitter gourd. Bang. J.of Ento., 27: 25-34.  

Anonymous.1988. Fruits, vegetables and species crops. Department of Agricultural Extension, Training Cell, 

Khamarbari, Dhaka., pp:170-175. 

Anonymous. 1991.Annual progress report, castor, directorate of oilseed research, Hyderabad, India., pp:121-137.   

Anonymous. 2012.AESA based IPM package for watermelon, Department of Agriculture and Co-operation, Ministry 

of agriculture, Government of India., pp:20-25. 

Anonymous. 2019.Production & productivity of watermelon (vegetables) by district wise in Tamil Nadu. 

Https://tn.data.gov.in/resources/area., pp: 1-3. 

Arun Janu, Yadav.,G.S., Kaushik.,H.D.and Pritish Jakhar .2018.Bioefficacy of verticillium lecanii and B. bassiana 

against mustard aphid, lipaphis erysimi under field conditions.,Pl. Arch. 18(1). 288-290 

https://tn/


 

Volume xxx | Issue xxxx | 8 

 

Arya H, Sing B.R.and. Singh.K 2014. Insecticidal activity of petroleum ether extract of castor seeds against 

mustard aphid Lipaphis erysimi Kaltenbach., Ad. in Bio resh., 5: 165–168. 

Belmain, S.R.2001. Insecticidal andvertebrate toxicity associated with Ethanobotanical used as post harvest 

protectants Ghana. Food Chemistry toxicology., 39: 287-291 

Chadha,K. L.2013. Handbook of Horticulture. Directorate of Information and publication of Agriculture. ICAR, New 

Delhi., pp:474-478. 

Das, B.C., Sarker, P.k. and M.M. Rahman. 2008. Aphidicidal activity of some indigenous plantextracts against 

bean aphid Aphis craccivora Koch (Homoptera: Aphididae)., J.of Pest Sci, 81:  153–159 

Dimetry, N. Z., El-Laithy, A., Abdel-Salam, A. and A. El-Saiedy.2013. Management of the major piercing sucking 

pests infesting cucumber under plastic house conditions., Ar. Phyto.pl. protc., 46 (2): 158-171.   

George.,A , Rao.,C.V. and S.Rahangadale.2019. Current status of insecticide resistance in A. gossypii and Aphis 

spiraecola (Hemiptera: Aphididae) under central Indian conditions in citrus., Co.Bio., 5:1, 

Kadam, J.R., Mahaja P.V. n and A.P. Chavan .2008. Studies on potential of V.lecanii (Zimmermann) Viegas against 

sucking pests of gerbera., J. Maharashtra Agric. Univ., 33 (2): 214-217. 

Khadija javed., humayun javed., tariq mukhtar and dewen qiu.2019. Efficacy of beauveria bassiana and 

verticillium lecanii for the management of whitefly and aphid., Pak. J. Agri. Sci., 56 (3):669-674. 

Khalequzzaman, M. and J. Nahar, 2008. Relative toxicity of some insecticides and azadirachtin against four crop 

infesting aphid species., Univ. J. Zool. Rajshahi Univ., 27: 31–34 

Khan, S., G. Lihua, S. Huai Xing, M. Mahmut and Q. Dewen. 2012. Bioassay and enzymatic comparison of six 

entomopathogenic fungal isolates for virulence or toxicity against green peach aphid M. persicae., Afr.J. 

Biotechnol., 11:14193-14203. 

Kulat, S.S., Nimbalkar, S.A. and B.J.  Hiwase, 1997. Relative efficacy of some plant extracts against A. gossypii 

(Glover) and Amrasca devastans (Distant) on okra., PKV Res. J. 21: 146-148 

Lowery, D., Isman,M. and N. Brard.1993. Laboratory and field evaluation of neem for the control of aphids 

(Homoptera: Aphididae). J.Eco Ento., 86 (3), 864-870. 

Mandal.S.,Sah, S. and S.Gupta.2006.Neem based integrated management approaches for insect-pests of okra 

(Abelmoschus esculentus L. Moench)., Int .j. Agri.Sci., 2, 499-502.   

Mohammad A, Alam S.N., Miah M.R.U., Amin, M.R. and H.B. Saif 2018. Bio-rational management packages of 

jassid and shoot and fruit borer of okra., Bang. J. Agl.Res.,43: 323-332 

Moniruzzaman.F.M.1988.Bangladesha Faler Chash (Fruit cultivation in Bangladesh), Bangla Academy, Dhaka 

.174. P.  

Muhammad Akmal., Shoaib Freed., Muhammad., Naeem. Malik. and Hafiza. Tahira. 2013. Efficacy of B. bassiana 

(Deuteromycotina: Hypomycetes) against different aphid species under laboratory conditions.  Pak. J. Zool., 

vol. 45 (1).71-78,  



 

Volume xxx | Issue xxxx | 9 

 

Neelam, J., Brar, K.S., Maninder, S., Joshi, N. and M. Shenhmar 2003. Preliminary evaluation of V. lecanii (Zimm.) 

viegas against Lipaphis erysimi (Kalt.)., Insect Envi.,9 (3):11-15 

Nirmala R., Ramanujam B., Rabindra R.J., and Rao N.S. (2006) Effect of entomofungal pathogens on mortality of 

three aphid species., J. Bio. Con. 20: 89-94. 

Nur,M.W., Miah.M.R.U. and M.R Amin.2020. Management of aphid and pod borer of country bean using bio-

rational pesticides., Ba. J. Eco.pp:1-7 

Palande, P.R. and D.S. Pokharkar .2005. Evaluation of V.lecanii against B.brassicae on cole crops. Ann. Plant 

Protect. Sci., 13 (1): 213-269 

Patel S., Mandloi.R., Prajapati.S., Saxena. A.K., Parmar R. and.O.P. Singh. 2015.The efficacy and economic of 

insecticides and bio-pesticides against major insect pest combination of brinjal (Solanum melongena linn.). 

Pl. Arc.15(2):923-930. 

Poprawski,T.J., Parker.P.E. and J.H. Tsai .1999. Laboratory and field evaluation of Hyphomycetes insect 

pathogenic fungi for control of brown citrus aphid (Homop tera: Aphididae). Environ. Entomol., 92: 315-321 

Potnuru Santosh Kumar. and S.Vilas Kulkarni. 2018. An economic Analysis of Production Management of 

watermelon in Haveri (Karnataka) and Ananthapur Districts (Andhra Pradesh) - A Comparative Analysis. Int. 

J. Curr. Micro. App. Sci., 7(11): 2945-2957. 

Ravi Palthiya and R.V. Nakat, 2017.Efficacy of Entomopathogenic Fungi against Aphids on Okra. 

Int.J.Curr.Microbiol.App.Sci ., 6(8): 2980-2986 

Rosalind, R., T. Brenda and B. Crott .1995. Field evaluation of B. bassiana, its persistence and effects on the pea 

aphid., Biocontrol Sci. Techn., 5 (4): 425-438. 

Sardana, H.R., S.Arora andL.N.Kadu.2004.Development and validation of adaptable IPM in eggplant 

(Solanummelongena L.) in a farmer’sparticipatory approach. In. J.Pl,Protec., 32 (1):123-128.  

Sedlacek,J.D. and L.H.T.Ownsend.1990. Demography of the red form of Myzus nicotianae (Homoptera: Aphididae) 

on burley tobacco. J.eco. ento., 83 (3), 1080-1084.   

Sikha deka, R. K., Kakoti, N., Sabir, D. B., Ahuja,C., Chattopadhyay and A. C. Barbora 2016. Survey and 

surveillance of insect pests of citrus and their natural enemies in assam., J. Ins.Sci.,29(1): 158-161   

Singh, Y.P., Meghwal H.P. and S. P. Singh 2008. Evaluation of bioagents against mustard aphid, Lipaphid erysimi 

(Kaltenbach) (Homoptera: Aphididae) under net covered conditions in field., J. Biol. Contr., 22 (2): 321-326.  

Suganthy.M and P. Sakthivel 2012. Efficacy of botanical pesticides against major pests of black nightshade, 

solanum nigrum linn., Int J Pharm Bio Sci:3(3):  220 – 228 

Uthamasamy, S. and G.Gajendran. 1992. Eficiency of neem products in the management of pests of cotton. In 

National seminar on changing scenario on pests and pest management in India, pp:45 

Vu, h. Hong,S. and K kim 2007. Selection of entomopathogenic fungi for aphid control., J.Bio.sci. and Bio.engin. 

104 (6):498-505 

 



 

Volume xxx | Issue xxxx | 10 

 

 

Table 2.  Biorational pesticides against  Aphis gossypii on watermelon 

 Treatments details 

 

 

*** Cumulative 

Mean  Number  

of  aphid/ top 

three leaves 

(PTC) 

***Cumulative   Mean  

Number  of  aphids/ top 

three Leaves -(X±SE)*** 

    Aphid  

population 

(Category) 

Per cent reduction 

over untreated 

check 

Fruit Yield (tha-

1)*** 

Per cent 

increasing 

yield over 

untreated 

check 

ICBR 

T
1
 Vitex negundo - leaf decoction 5% 31.88 (5.65) 11.38 (3.37)±1.40abc Moderate 81.58(9.03) 19.93(4.46)fe 22.26(4.72)f 1:2.40 

T
2
 Azadirachta indica - oil  3% 30.30 (5.50) 4.39  (2.09)±0.63 a Low 92.89(9.64) 25.5(5.05)a 56.44(7.51) a 1:2.84 

T
3
 Pungamia pinnata  -leaf decoction 3% 30.95 (5.56) 11.3 (3.37)±1.11 bc Moderate 81.61(9.03) 22.9(4.79)bc 21.93(4.68)f 1:2.31 

T
4
 Ocimum sanctum-  leaf decoction 5% 30.88 (5.56) 13.5  (3.69)±1.23 bc Moderate 78.00(8.83) 19.6(4.43) gfe 20.24(4.5) fg 1:2.48 

T
5
 Ricinus communis -oil 3% 33.16 (5.76) 15.93(3.99)±1.34 c Moderate 74.21(8.61) 23.03(4.8) bc 41.28(6.42)c 1:2.59 

T
6
 Eucalyptus globulus - leaf decoction 3% 28.04  (5.30) 14.64(3.83)±1.38 c Moderate 76.30(8.73) 21.53(4.64)cd 31.9(5.65)d 1:2.46 

T
7
 Beauveria bassiana (1x108cfu spores) -8g/L 30.53 (5.53) 6.01(2.45)±0.80 bc Low 90.27(9.50) 24.43(4.94)ab 49.87(7.06) b 1:2.74 

T
8
 Metarhizium anisopliae-(1x108cfu spores) 8g/L 32.95  (5.74) 11.95(3.46)±1.26 bc Moderate 80.66(8.98) 18.5(4.3) gf 13.49(3.67) h 1:2.17 

T
9
 Paceilomyces fumosoroseus -(1x108cfu spores) 8g/L 30.54  (5.53) 14.75 (3.84)±0.95 c Moderate 76.12(8.72) 18.17(4.26) g 11.41(3.38)I 1:2.20 

T
10

 Lecanicillium lecanii (1x108cfu spores) 8g/L 31.64 (5.62) 14.74 (3.84)±1.19 c Moderate 76.14(8.73) 19.5(4.42) gfe 19.63(4.43) g 1:2.34 

T
11

 Emamectin benzoate 5% SG@0.4g/L                                                  30.09 (5.49) 11.86 (3.44)±1.28 bc Moderate 80.80(8.99) 20.37(4.51)ed 25.15(5.01)e 1:2.40 

T
12

 Spinosad 45% SC@ 0.3ml/L 32.96 (5.74) 9.16 (3.03)±0.87 abc Low 85.17(9.23) 23.53(4.85) b 44.17(6.65) c 1:2.68 

T
13

 Imidacloprid17.8%SL@0.3ml/L (Treated check) 34.72 (5.89) 9.57 (3.09)±1.11 abc Low 84.51(9.19) 23.50 (4.85) b 44.04 (6.64) c 1:2.68 

T14 Untreated check 33.06 (5.71) 61.79 (7.86)±3.40 d Sever - 16.3(4.04)h - - 

F - - 28.80 - - 80.44 1963.98 - 

P - *-NS- **<0.000 - - **< 0.000 **< 0.000 - 

SD - - 13.85 - - 2.69 16.33 - 

SE - - 3.70 - - 0.72 04.37 - 

 

PTC- Pre treatment count DAS-Days after spraying,          ,F= F value of Tukeys Test P=Statistically significant.           *NS – Non significant         

SE= Standard error  **Highly significant SD= Standard deviation      ICBR-Incremental cost benefit ratio **** Sale price of watermelon was Rs.5.00 per 
            

                    *** Each value is the mean of three replications. 

                       Figures in parentheses are square root transformed values. 
                     In a column, means followed by common letter(s) is /are not significantly different by Tukey HSDs test at P=0.05% 
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