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Abstract | Brinjal (Solanum melongena) is a very important and nutritious vegetable grown in tropical and subtropical regions of the world. Both nymphs and adults of Amrasca bigutulla bigutulla suck the cell sap from underside the leaves resulting in leaves curling and yellowing. Jassid (Amrasca bigutulla bigutulla) inject toxic materials into leaves which results necrosis. An experimental study was conducted by using randomized complete block design (RCBD) during 2018 to check the resistant brinjal varieties (Nirala, Dilnasheen and Bemisal) against jassid (A. bigutulla bigutulla). The highest population of jassid was recorded on 5 November while lowest on 2 December on all tested varieties. The population density was lowest in December on all varieties such as Nirala (1.0), Dilnasheen (2.1) and Bemisal (1.2), while maximum in November such as Nirala (3.8), Dilnasheen (6.6) and Bemisal (4.2) per leaf. Bemisal and Dilnasheen varieties had significantly higher jassid population per leaf as compared to Nirala variety on different sampling dates.
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			1. Introduction

			Brinjal (Solanum melongena) is an important vegetable that mostly grown in tropical and subtropical regions of the world (Anonymous, 2010). It is highly rich with many minerals, nutrients and vitamins (Obho et al., 2005; Matsubara et al., 2005). According to FAO (2012), brinjal is grown in an area of 9,044 ha with 88,148 tonnes production and 97,466 kg/ ha yield in Pakistan.

			The production of brinjal is decreasing every year due to biotic and abiotic factors in Pakistan. The various insect pests such as sucking (Bemisia tabaci, Aphis gossypii, Thrips palmi, Thrips tabaci and Amrasca biguttula biguttula) and chewing (Leucinodes orbonalis and Euzophera perticella) are the major insect pests (Murtaza et al., 2019) of different crops like brinjal in Pakistan (Mahmood et al., 2002).

			Among pests, jassid, Amrasca biguttula biguttula is serious and destructive pest of brinjal attack the crop till harvesting. Both nymphs and adult of jassid suck the cell sap from underside the leaves, resulting curling and yellowing of leaves. The excessive feeding by nymphs and adults can result necrosis from toxin that exerted in leaves (Ramzan et al., 2020). The infested leaves show burning and even fall down (Rahman et al., 2009). Different management approaches (Aslam et al., 2004; Rahman et al., 2009) are adopted at large and small level by farmers to minimize the attack of jassid and increase the yield of brinjal (Latif et al., 2010; Saimandir and Gopal, 2012; Ramzan et al., 2019a). 

			Chemical applied extensively to control the pest population, but excessive use of insecticides can cause toxic chemicals or environmental pollution (Saimandir and Gopal, 2012; Sajid et al., 2020) that proved harmful for human beings and biological fauna (parasitoids, parasites, predators). The insect resistance against various groups of insecticides is major disadvantage of chemicals use (Dadmal et al., 2004; Ramzan et al., 2019b). 

			Resistant host plants are plying key role in the suppression of pest population like jassid and a part of integrated pest management (IPM) (Elanchezhyan et al., 2008; Ramzan et al., 2019d). Different resistant varieties (Mara, BL095, Acc 612, BL114 and ISD006) of brinjal had been evaluated against jassid by many early researchers (Alam et al., 2003). All these tested varieties have been recommended as resistant varieties against jassid population (Lit, 2009a). 

			By keeping in view, in the present study three brinjal varieties were grown in the present study to screen out and evaluate the resistant varieties against jassid population. The aim of current study was to evaluate the resistant and tolerant varieties against jassid and tolerant varieties recommended as control method alone or in combination with our IPM strategies.

			2. Material and Methods

			2.1 Study area

			An experimental study was performed on a farmer field in district Faisalabad during 2018. Three brinjal varieties (Nirala, Dilnasheen and Bemisal) were grown to screen the resistant variety against jassid.

			 

			2.2 Study design

			Seed was purchased from private seed companies and were sown on 10 July 2018 in earthen pots for nursery growing. Nursery was transplanted on 10 September 2018 in the field with 50.0 cm plant to plant distance. Trial was conducted in Randomized Complete Block Design (RCBD) with four replications in which replications and plots were separated by two and one-meter empty space, respectively. All the agronomic practices were equally adopted for all the grown varieties.

			2.3 Data recording

			Pest population was appeared on 10 October while data was recorded in last week of October. Data of jassid adult and nymphs were recorded from two middle rows of each plot in early morning. Two plants were randomly selected from middle two rows and jassid population was counted from three leaves, one from the upper, one from the middle and one from the lower of each plant. Data was recorded on weekly basis.

			 

			2.4 Statistical analysis

			The data were analyzed by the Analysis of Variance (ANOVA) using Minitab (Minitab, 2010) statistical software and least significance difference (LSD) calculated by comparing the means using MSTAT-C (MSU, 1993) statistical package.

			3. Results and Discussion

			Jassid population was recorded on each tested variety and compared with different sampling dates as shown in (Table 1). The maximum population of jassid was observed on Dilnasheen while minimum on Nirala. Dilnasheen had 6.6 Jassid per leaf on 5 November while 2.1 on 2 December. The jassid population on Dilnasheen, Bemisal and Nirala were 4.3, 3.4 and 2.1 per leaf on 12 November, respectively.

			Bemisal and Dilnasheen varieties had significantly higher jassid population per leaf as compared to Nirala variety on sampling dates. The highest population of jassid was recorded on 5th November while lowest on 2nd December on all tested varieties. The population was minimum in December while maximum in November. 

			The current study was conducted in a farmer field to check the brinjal resistant varieties against jassid during 2018. There are two types of brinjal varieties such as resistant and highly resistant as categorized by many early researchers. According to early researchers, resistant and highly resistant varieties are those having 7-9 and 4-5 jassid per leaf, respectively. 

			Table 1: Population density of Jassid on different brinjal varieties. 
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							2.1+0.33d
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			In the current study, dilnasheen and bemisal were found highly resistant while nirala was resistant against jassid population. Jassid population can varies according to climate, location and sowing dates. Our study findings are in line with the early researchers’ findings (Elanchezhyan et al., 2008). They have been reported that jassid population varies according to brinjal varieties. The environmental factors play key role in the distribution of pest population on various crops like brinjal (Naeem-Ullah et al., 2020). Many researchers had reported the similar results (Deole, 2008; Mahmood et al., 2002; Ramzan et al., 2019c). 

			During the study, it was observed the pest population was found maximum in the early stage of crop or in October while increased in the November 5 and then decreased in the December on all tested varieties. In the mid of December, no jassid population was recorded and is similar to other scientists findings (Lit et al., 2002; Lit, 2009a, b). Our current study findings are similar to Yousafi et al. (2013) who reported that Nirala was least resistant while Dilnasheen and Bemisal are more resistant.

			Conclusions and Recommendations

			The study concluded that among tested brinjal varieties, Nirala was highly resistant variety while Bemisal and Dilnasheen were least resistant varieties against jassid. All these varieties are recommended to farmers as a part of integrated pest management but the Nirala is most suitable. The crop production can be increase and pest population minimized by the sowing or cultivation of these varieties.

			Acknowledgement

			Authors are highly thankful to University of Agriculture, Faisalabad.

			Novelty Statement

			Amrasca bigutulla bigutulla is an emerging pest in brinjal crop because maximum varieties become susceptible to this pest. So, we need to evaluate resistance variety against this pest. This study will be helpful to minimize attack of this pest by sowing these verities, especially Nirala variety.

			Author’s Contribution

			GM conducted the study and wrote the manuscript. MR helped in writeup. VS, AR, MU and AZ helped in data collection while MA and MN analyzed the data and critically reviewed the manuscript.

			Conflict of interest

			The authors have declared no conflict of interest.

			References

			Anonymous, 2010. Biology of Brinjal. Ministry of Environment and Forestry and Department of Biotechnology, Ministry of Science and Technology, Govt. of India, pp. 27.

			Aslam, M., Razaq, M., Shah, S.A. and Ahmad, F., 2004. Comparative efficacy of different insecticides against sucking pests of cotton. J. Res. (Science), 15: 53-58.

			Aslam, S.N., Rashid, M.A., Rouf, F.M.A., Jhala, R.C., Patel, J.R., Satpathy, S., Shivalingaswamy, T.M., Rai, S., Wahundeniya, I., Cork A., Ammaranan C. and Talekar N.S., 2003. Development of an integrated pest management strategy for eggplant fruit and shoot borer in South Asia. Shanhua, Taiwan. AVRDC the World Vegetable Centre. Tech. Bull. No. 28. AVRDC Publ., 03-548:13-23.

			Dadmal, S.M., Nemade, S.B. and Akhare, M.D., 2004. Field screening of brinjal cultivar for resistance to Leucinodes orbonalis Guen. Pest Manage. Horticul. Ecosy., 10: 145-150.

			Deole, S., 2008. Screening of brinjal cultivars against jassid, Amrasca biguttula biguttula based on the leaf texture of the plant. J. appl. Zool. Res., 19: 139-140.

			Elanchezhyan, K., Basharan, A.K.M. and Rajavel, D.S., 2008. Field screening of brinjal varieties on major pests and their natural enemies. J. Biopestic., 1: 113-120.

			FAO, 2012. FAOSTAT. Eggplant statistics, 2010. Statistical Division, Food and Agriculture Organization of the United Nations.

			Latif, M.A., Rahman, M.M. and Alam, M.Z., 2010. Efficacy of nine insecticides against shoot and fruit borer, Leucinodes orbonalis Guenee (Lepidoptera: Pyralidae) in eggplant. J. Pestic Sci., 83: 391-397. https://doi.org/10.1007/s10340-010-0309-2

			Lit, M.C., 2009a. Combined resistance of eggplant, Solanum melongena L., to leafhopper, Amrasca bigutulla bigutella (Ishida) and eggplant borer, Leucinodes orbonalis Guenee. Terminal Report, Inst. Plant Breeding, Philippines Univ. Laos Banos, College Laguna. pp. 191. 

			Lit, M.C., 2009b. Evaluation of the performance of selected eggplant cultivars with resistance to shoot/ fruit borer, leafhopper and bacterial wilt in farmers’ fields in Balete, Botangas [Philippines]: Terminal Report, pp. 101.

			Lit, M.C., Opina, N.L., Lapiz, R.V. and Urriza, R.P., 2002. Identification of eggplant varieties resistant to leafhopper, shoot/fruit borer and bacterial wilt. 33 Aniversary and Annual Meeting of the Pest Management Council of the Philippines, Inc. Davao City, 8-10 May, pp. 97-98.

			Mahmood, T., Hussain, S.I., Khokhar, K.M., Hidayatullah and Jeelani, G., 2002. Varietal resistance in eggplant to cotton jassid (Amrasca bigutulla bigutulla). Asian J. Pl. Sci., 1: 107-108. https://doi.org/10.3923/ajps.2002.107.108

			Matsubara, K., Kaneyuki, T., Miyake T. and Mori, M., 2005. Antiangiogenic activity of nasunin, an antioxidant anthocyanin. https://doi.org/10.1021/jf050796r

			Minitab, 2010. Meet Minitab 16. Minitab Inc. 

			MSU, 1993. MSTAT-C. A microcomputer program Michigan State University for design, management and analysis of agronomic research experiments. Michigan State University.

			Murtaza, G., Ramzan, M., Ghani, M. U., Munawar, N., Majeed, M., Perveen, A. and Umar, K., 2019. Effectiveness of different traps for monitoring sucking and chewing insect pests of crops. Egyptian Academic Journal of Biological Sciences. A, Entomology, 12(6), 15-21. https://doi.org/10.21608/eajbsa.2019.58298

			Naeem-Ullah, U., Ramzan, M., Bokhari, S.H.M., Saleem, A., Qayyum, M.A., Iqbal, N. and Saeed, S., 2020. Insect pests of cotton crop and management under climate change scenarios. Environment, Climate, Plant and Vegetation Growth Springer, Cham. pp. 367-396. https://doi.org/10.1007/978-3-030-49732-3_15

			Obho, G., Ekperigin, M.M. and Kazeem, M.I., 2005. Nutritional and hemolytic properties of eggplant (Solanum macrocarpon) leaves. J. Fd. Compos. Analy., 18: 153-160. https://doi.org/10.1016/j.jfca.2003.12.013

			Rahman, M.M., Rahman, M.M. and Ali, M.R., 2009. Evaluation of some selected options for managing brinjal shoot and fruit borer in two intensive brinjal growing areas. World J. Zool., 4: 169-175.

			Ramzan, M., Murtaza, G., Munawar, N., Majeed, M., Perveen, A., Aziz, M. and Ullah, A., 2020. Plant characters of brinjal genotypes in relation to incidence of jassid Amrasca biguttula biguttula (Ishida). Indian Journal of Entomology, 82(1): 16-19. https://doi.org/10.5958/0974-8172.2020.00003.6

			Ramzan, M., Murtaza, G., Naeem, U.U., Qayyum, M.A., Nawaz, A., Azmi, U.R. and Ali, M., 2019a. Population dynamics of cotton Jassid (Amrassica Biguttula) in relation to weather parameters in Multan. Acta Scientific Agriculture, 3: 212-215. https://doi.org/10.31080/ASAG.2019.03.0588

			Ramzan, M., Ullah, U.N., Hanif, M., Nadeem, M., Qayyum, M.A. and Javaid, M.. 2019b. Biology of diamondback moth, Plutella xy-lostella (Lepidoptera: Plutellidae) of cauliflower under laboratory conditions. Journal of Innovative Sciences, 5(2): 89-94. https://doi.org/10.17582/journal.jis/2019/5.2.89.94

			Ramzan, M., Ullah, U.N., Ishtiaq, M., Murtaza, G., Qayyum, M.A. and Manzoor, F. 2019c. Population dynamics of natural enemies and their correlation with weather parameters in cotton. Journal of Innovative Sciences, 4: https://doi.org/10.17582/journal.jis/2019/5.1.40.45

			Ramzan, M., Nadeem, M., Maqbool, M. and Murtaza, G., 2019d. Screening of Resistant Cotton Varieties against Thrips, Thrips tabaci in Multan, Punjab, Pakistan Based on Population Dynamic. Punjab Univ. J. Zool., 34: 185-189. https://doi.org/10.17582/journal.pujz/2019.34.2.185.189

			Saimandir, J. and Gopal, M., 2012. Evaluation of synthetic and natural insecticides for the management of insect pest control of eggplant (Solanum melongena L.) and pesticide residue dissipation pattern. Am. J. Pl. Sci., 3: 214-227. https://doi.org/10.4236/ajps.2012.32026

			Sajid, Z., Ramzan, M. and Akhtar, N., 2020. Foraging behavior and pollination ecology of bumblebee and honey bee in pakistan; A review. Journal of Innovative Sciences, 6(2): 126-131. https://doi.org/10.17582/journal.jis/2020/6.2.126.131

			Yousafi, Q., Afzal, M., Aslam, M., Razaq, M. and Shahid, M., 2013. Screening of Brinjal (Solanum melongena L.) Varieties Sown in Autumn for Resistance to Cotton Jassid, Amrasca bigutulla bigutulla (Ishida). Pak. J. Zool., 45(4): 897-902.

		

OEBPS/Images/1.png
OPEN aACCESS

Journal of Innovative Sciences

®

Check for
updates

Research Article

Screening of Brinjal (Solanum melongena) Varieties against Jassid,
Amrasca bigutulla bigutulla

Ghulam Murtaza™, Muhammad Ramzan?, Amna Razzaq*!, Muhammad Numan®, Rukhsar Beanish?,
Ayesha Zafar*, Farwa Farooq*, Muhammad Shan Latif’ and Muhammad Adnan’®

'Department of Entomology, College of Plant Protection, China Agricultural University, Beijing China; *State Key Laboratory

for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing
100193, China; *Institute of Plant Protection, MINS-University of Agriculture Multan, Punjab Pakistan; *Department of
Zoology Wildlife and Fisheries, University of Agriculture, Faisalabad, Pakistan.

Abstract | Brinjal (Solanum melongena) is a very important and nutritious vegetable grown in tropical and
subtropical regions of the world. Both nymphs and adults of Amrasca bigutulla bigutulla suck the cell sap
from underside the leaves resulting in leaves curling and yellowing. Jassid (dmrasca bigutulla bigutulla) inject
toxic materials into leaves which results necrosis. An experimental study was conducted by using randomized
complete block design (RCBD) during 2018 to check the resistant brinjal varieties (Nirala, Dilnasheen and
Bemisal) against jassid (4. bigutulla bigutulla). The highest population of jassid was recorded on 5 November
while lowest on 2 December on all tested varieties. The population density was lowest in December on all
varieties such as Nirala (1.0), Dilnasheen (2.1) and Bemisal (1.2), while maximum in November such as
Nirala (3.8), Dilnasheen (6.6) and Bemisal (4.2) per leaf. Bemisal and Dilnasheen varieties had significantly
higher jassid population per leaf as compared to Nirala variety on different sampling dates.
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