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INTRODUCTION 

Soybean [Glycine max (L.) Merr.], belonging 

to the family Fabaceae, is one of the five crops 

that dominate global agriculture, along with 

maize, wheat, cotton and rice. It is an 

important source of food, protein and oil 

worldwide, and hence intense research is 

essential to increase its yield under different 

conditions of biotic and abiotic stresses 

(Pagano & Miransari, 2016). Soybean 

contributes 36.0 per cent of total oilseeds 

production and 18.5 per cent of vegetable oil 

production in the country (Anonymous, 

2019a). Globally, India ranks fourth in terms 

of area under soybean (11.33 mha) and fifth in 

terms of soybean production (13.79 mt). 

Madhya Pradesh (4.60 mt) and Maharashtra 

(5.15 mt) are the leading states in soybean 

production (Anonymous, 2019b).  
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ABSTRACT 

The present investigation on the impact of population regulating factors on Bemisia tabaci 

(Gennadius) infesting soybean crop (var. PK-416) was carried out at the experimental area of 

Research Farm, Department of Entomology, CCS HAU, Hisar during Kharif 2017. The whitefly 

population and nymphal parasitization by Encarsia spp. were observed on three leaves from 10 

randomly selected plants at ten-day intervals from June to September. The peak population of 

whitefly adults i.e., 19.7 per leaf was recorded from 31
st
 July to 9

th
 August, 2017 when 

temperature ranged from 26.6 ºC to 34.2 ºC and relative humidity ranged from 70.0 to 90.0 per 

cent. The nymphal population i.e., 24.4 per lead was found maximum from 10
th
 to 19

th
 August, 

2017 at temperature ranging from 26.4 ºC to 35.6 ºC and relative humidity ranging from 61.0 to 

87.0 per cent. Maximum nymphal parasitization of B. tabaci by Encarsia spp. on soybean 

(28.4%) coincided with the peak population of whitefly nymphs. Correlation analysis revealed 

the impact of weather factors on whitefly adult and nymphal population which showed significant 

negative correlation with maximum temperature [(r = -0.62), (r = -0.59)] and positive with 

morning relative humidity [(r = 0.62), (r = 0.57)], respectively. 
 

Keywords: Soybean, Bemisia tabaci, peak activity, Encarsia spp., weather parameters, 

correlation. 
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In Haryana state, this unique dual purpose, 

short-term legume crop is suitable for 

diversification, and higher income through 

grain and oil during Kharif season. The 

productivity of soybean is less than the 

potential yield of recommended varieties due 

to various insect pests, diseases and abiotic 

factors. Luxurious vegetative growth, 

succulent leaves, unlimited food, shelter and 

space make it vulnerable to huge diversity of 

insect-pests.  

In India, 270 species of insect-pests 

have been reported to infest the soybean crop, 

of these 13 (including defoliators, borers and 

sap sucking insects) have attained the status of 

major insect-pest (Singh & Singh, 1990; & 

Sharma et al., 2014). Whitefly, Bemisia tabaci 

(Gennadius) (Hemiptera: Aleyrodidae) is a 

major insect-pest of national significance on 

soybean crop which starts infesting 20-25-day 

old seedlings and remain active through the 

growing season of the crop (Sharma et al., 

2014). Whitefly adults and nymphs directly 

feed on the cell sap and indirectly the adults 

vector the yellow mosaic disease in soybean 

crop and the virus associated with the disease 

in northern India is an isolate of cotton leaf 

curl Kokhran virus (Raj et al., 2006), earlier 

designated as soybean isolate of moong bean 

yellow India mosaic virus (MYMIW-[Sb]) by 

Usharani et al. (2004). Yellow mosaic disease 

has been reported to cause 15.0-75.0 per cent 

yield loss in soybean crop (Amrate et al., 

2020). Population buildup of whitefly on 

various crops is regulated by various abiotic 

(temperature, humidity, rainfall, etc.) and 

biotic (predators, parasitoids, pathogens, etc.) 

(Naranjo et al., 2009; Naranjo & Ellsworth, 

2005; Perring et al., 2018; & Wang et al., 

2019). Parasitoids of the genera Encarsia are 

recognized a major biotic factor in limiting its 

population buildup (Gerling et al., 2001; & 

Sangha et al., 2018). Numerous studies are 

available on influence of weather parameters 

on B. tabaci and its parasitization on cotton 

crop from Haryana, however, such information 

is lacking on soybean crop. Hence, it was 

decided to study the impact of population 

regulating factors on B. tabaci infesting the 

soybean crop. 

 

MATERIALS AND METHODS 

Population buildup of whitefly and its 

parasitoid, Encarsia spp. was studied on 

soybean var. PK-416 grown in an area of 30 

square meters at the Research Farm, 

Department of Entomology, CCS HAU, Hisar 

during Kharif 2017. The crop was sown and 

raised as per the recommended package and 

practices of CCS HAU, Hisar except any 

insecticidal application. Whitefly adult 

population was recorded from the upper, 

middle and lower leaves of ten randomly 

selected plants at 10-day intervals from June to 

September, 2017.  

 For estimating the nymphal 

population of whitefly and its parasitization, 

thirty sampled leaves were brought to the 

Biocontrol Laboratory (Department of 

Entomology, CCS HAU, Hisar) in polybags at 

10-day intervals. Observations on healthy and 

parasitized nymphs were made under a stereo 

zoom binocular microscope. Black pupae of 

whitefly were considered parasitized by 

Encarsia spp. (Sharma et al., 2003). The 

observations on whitefly parasitoid, Encarsia 

spp. were recorded by counting the black 

parasitized pupae on sampled leaves at ten 

days intervals and converted into per cent 

parasitism. The data on weather parameters 

like temperature, relative humidity and rainfall 

was obtained from the Agrometeorological 

Observatory, Department of Agrometeorology, 

CCS HAU, Hisar. Further, the data was 

subjected to correlation analysis using OP 

STAT software (Sheoran et al., 1998) to see 

the impact of weather parameters on whitefly 

population and nymphal parasitization. 

 

RESULTS AND DISCUSSION 

Peak activity period of whitefly, B. tabaci 

and its parasitization by Encarsia spp. on 

soybean 

On soybean var. PK-416, the peak activity of 

whitefly adults i.e., 19.7 per leaf was observed 

from 31
st
 July to 9

th
 August, 2017 when 
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temperature ranged from 26.6 ºC (Tmin) to 34.2 

ºC (Tmax) and relative humidity (RH) ranged 

from 70.0 (evening) to 90.0 per cent (morning) 

(Fig. 1). Similarly, Ahirwar et al. (2015) 

recorded peak activity of B. tabaci (3.2 per 

plant) during the last week of August on 

soybean crop. However, the peak activity of B. 

tabaci (24.2, 9.1 and 7.2 adults per three 

leaves) was observed during 36
th
 SMW i.e., 

first week of September by Garg and Patel 

(2018), Kumari et al. (2020) and Sapekar et al. 

(2020) on soybean crop.  

 

 
Fig. 1: Peak activity period of whitefly and its parasitization by Encarsia spp. on soybean (2017) 

 

The maximum number of whitefly nymphs 

i.e., 24.4 per leaf and parasitization by 

Encarsia spp. (28.4%) were observed from 

10
th
 to 19

th
 August, 2017 where temperature 

ranged from 26.4 ºC (Tmin) to 35.6 ºC (Tmax) 

and RH ranged from 61.0 (evening) to 87.0 per 

cent (morning) (Fig. 1). The findings are in 

close proximity with Sharma et al. (2003) who 

noted 3.7 to 7.7 per cent parasitization of 

whitefly nymphs by Encarsia lutea Masi from 

July to September on soybean crop at Hisar. 

Similarly, Malik and Karut (2012) observed 

higher densities of whitefly and its parasitoids 

during August and September. The highest 

parasitism rate by E. lutea was seen on 

soybean (20.0-20.5%). The present findings 

are also supported by Kedar et al. (2018) who 

recorded whitefly population from July-

October on soybean and noted the peak 

activity in the month of August. Moreover, 

nymphal parasitization by only one parasitoid, 

i.e., E. lutea was recorded from June-

September (Kedar et al., 2014).  

Correlation of B. tabaci and its parasitoid, 

Encarsia spp. with weather parameters on 

soybean 

The correlation analysis revealed that whitefly 

adult and nymphal population had significant 

negative correlation with maximum 

temperature [(r = -0.62), (r = -0.59)] and 

positive with morning relative humidity [(r = 

0.62), (r = 0.57)], respectively, while, no 

significant correlation was observed between 

weather parameters and nymphal parasitization 

by Encarsia spp. (Table 1).  
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Table 1: Correlation of B. tabaci and Encarsia spp. with weather parameters on soybean (2017) 

Weather Parameters 

Correlation coefficients (2017) 

Whitefly 

Adult 

Whitefly 

Nymph 
Parasitization by Encarsia spp. 

Maximum Temperature (°C)  -0.62*   -0.59* -0.44 

Minimum Temperature (°C) 0.12  0.11   0.19 

Morning Relative Humidity (%)   0.62*    0.57*   0.46 

Evening Relative Humidity (%) 0.48  0.47   0.44 

Total Rainfall (mm) -0.48 -0.41 -0.30 

*Significant at p=0.05 
 

The present findings are in accordance with 

Latif and Akhter (2013) who revealed 

profound effect of temperature and relative 

humidity on whitefly population on soybean. 

The findings of Kedar (2014) are in close 

agreement with the present study, who 

reported that weather parameters had no effect 

on per cent nymphal parasitization. In 

contrary, Marabi et al. (2017) recorded 

significant positive correlation of maximum 

temperature with whitefly population on 

soybean. Studies by Marabi et al. (2017) and 

Garg and Patel (2018) also revealed significant 

negative correlation between mean population 

of whitefly and rainfall [(r = -0.76), (r = -

0.80)], respectively] while, Sapekar et al. 

(2020) revealed non-significant effect of 

rainfall (r = 0.11) on whitefly population on 

soybean crop. 

 

CONCLUSION 

It is concluded that temperature and relative 

humidity had a strong influence on the 

population of B. tabaci. A temperature range 

of 26 to 35 ºC and relative humidity of 70.0 to 

90.0 per cent favoured the buildup of B. tabaci 

on soybean crop during the month of August. 

The nymphal parasitization by Encarsia spp. 

was influenced by the host density in the 

soybean crop. 

 

Acknowledgement: 

The authors are highly thankful to Ex-Advisor, 

Dr. Pala Ram and HOD, Dr. Yogesh Kumar, 

Department of Entomology, CCS HAU, Hisar 

for providing excellent facilities to conduct the 

research smoothly both in field and under 

laboratory conditions.  

 

Authors’ contribution: 

Krishna Rolania was the major advisor. Swati 

Mehra conducted the experiments, collected 

and analyzed the data and led the writing of 

the manuscript in assistance with Mandeep 

Rathee and Roomi Rawal.  
 

Funding: NIL 
 

Research content: 

The research content is original and has not 

been submitted or published elsewhere.   
 

Conflict of Interest:  

The authors declare that they have no conflict 

of interest. 
 

Consent to publish: 

The authors agree to publish the paper in 

Indian Journal of Pure and Applied 

Biosciences. 

 

REFERENCES 

Ahirwar, R., Devi, P., & Gupta, R. (2015). 

Seasonal incidence of major insect- 

pests and their biocontrol agents of 

soybean crop (Glycine max L. 

Merrill). Scientific Research and 

Essays, 10(12), 402-406. 

Amrate, P. K., Shrivastava, M. K., & 

Pancheshwar, D. K. (2020). Yield 

reduction and efficacy of antiviral 

product against yellow mosaic virus 

disease in soybean. Journal of 

Oilseeds Research, 37 (Special Issue), 

229-230. 

Anonymous. (2019a). Annual Report 2019-20. 

Department of Agriculture & Farmers 

Welfare, Ministry of Agriculture & 

Farmers Welfare, Government of 



 

Mehra et al.                                  Ind. J. Pure App. Biosci. (2020) 8(4), 753-758     ISSN: 2582 – 2845  

Copyright © July-August, 2020; IJPAB                                                                                                          757 
 

India, Krishi Bhawan, New Delhi, 175 

p., www.agricoop.nic.in. 

Anonymous. (2019b). Agricultural Statistics at 

a Glance 2019. Department of 

Agriculture & Farmers Welfare, 

Ministry of Agriculture & Farmers 

Welfare, Directorate of Economics & 

Statistics Government of India, Krishi 

Bhawan, New Delhi, 335 p., 

www.agricoop.nic.in. 

Garg, V. K., & Patel, Y. (2018). Influence of 

weather parameters on population 

dynamics of whitefly in Kharif 

legumes. Annals of Plant and Soil 

Research, 20(4), 371-374. 

Gerling, D., Alomar, O., & Arno, J. (2001). 

Biological control of Bemisia tabaci 

using predators and parasitoids. Crop 

Protection, 20, 779-799. 

Kedar, S. C. (2014). Bio-ecology and 

management of whitefly, Bemisia 

tabaci (Gennadius) on cotton. Ph.D. 

thesis submitted to CCS Haryana 

Agricultural University, Hisar, 

Haryana, India, 74 p. 

Kedar, S. C., Saini, R. K., & Kumaranag, K. 

M. (2018). Whitefly, Bemisia tabaci 

(Gennadius) as influenced by host 

plants in Haryana. Indian Journal of 

Entomology, 80(2), 257-262. 

Kedar, S. C., Saini, R. K., Kumaranag, K. M., 

& Sharma, S. S. (2014). Record of 

natural enemies of whitefly, Bemisia 

tabaci (Gennadius) (Hemiptera: 

Aleyrodidae) in some cultivated crops 

in Haryana. Journal of Biopesticides, 

7(1), 57-59. 

Kumari, C., Yadu, Y. K., Jha, S. K., & 

Jaiswal, S. K. (2020). Seasonal 

incidence of major insect pests on 

soybean and their biocontrol agents. 

Journal of Experimental Zoology, 

23(1), 525-529. 

Latif, M. A., & Akhter, N. (2013). Population 

dynamics of whitefly on cultivated 

crops and its management. 

International Journal of Bio-resource 

and Stress Management, 4(4), 576-

581. 

Malik, A. A. Y., & Karut, K. (2012). 

Parasitism status of Bemisia tabaci 

(Gennadius, 1889) (Hemiptera: 

Aleyrodidae) on different host-plants 

in the Cukurova region of Turkey. 

Turkish Journal of Entomology, 36(1), 

59-67. 

Marabi, R. S., Das, S. B., Bhowmick, A. K., 

Pachori, R., & Sharma, H. L. (2017). 

Seasonal population dynamics of 

whitefly (Bemisia tabaci Gennadius) 

in soybean. Journal of Entomology 

and Zoology Studies, 5(2), 169-173. 

Naranjo, S. E., & Ellsworth, P. C. (2005). 

Mortality dynamics and population 

regulation in Bemisia tabaci. 

Entomologia Experimentalis et 

Applicata, 116, 93-108. 

Naranjo, S. E., Canas, L., & Ellsworth, P. C. 

(2009). Mortality and population 

dynamics of Bemisia tabaci within a 

multi-crop system (pp. 202-207). In: 

Proceedings of the 3
rd

 International 

Symposium on Biological Control of 

Arthropods, Mason, P. G., Gillespie, 

D. R., & Vincent, C. D. (Eds.), 

Christchurch, New Zealand, 

Publication, FHTET-2008-06: USDA 

Forest Service. 

Pagano, M. C., & Miransari, M. (2016). The 

importance of soybean production 

worldwide (pp. 1-26). In: Abiotic and 

Biotic Stresses in Soybean Production: 

I, Miransari, M. (Eds.), Academic 

Press, Elsevier, 327 p., 

https://doi.org/10.1016/B978-0-12-

801536-0.00001-3. 

Perring, T. M., Stansly, P. A., Liu, T. X., 

Smith, H. A., & Andreason, S. A. 

(2018). Whiteflies: Biology, ecology, 

and management (pp. 73-110). In: 

Sustainable Management of Arthropod 

Pests of Tomato, Wakil, W., Brust, G. 

E., & Perring, T. M. (Eds.), Academic 

Press, Elsevier: Amsterdam, The 

Netherlands, 372 p. 

Raj, S. K., Khan, M. S., Snehi, S. K., 

Srivastava, S., & Singh, H. B. (2006). 

A yellow mosaic disease of soybean in 



 

Mehra et al.                                  Ind. J. Pure App. Biosci. (2020) 8(4), 753-758     ISSN: 2582 – 2845  

Copyright © July-August, 2020; IJPAB                                                                                                          758 
 

northern India is caused by cotton leaf 

curl Kokhran virus. Plant Disease, 

90(7), 975-975. 

Sangha, K. S., Shera, P. S., Sharma, S., & 

Kaur, R. (2018). Natural enemies of 

whitefly, Bemisia tabaci (Gennadius) 

on cotton in Punjab, India. Journal of 

Biological Control, 32(4), 270-274. 

Sapekar, A. S., Sonkamble, M. M., & Matre, 

Y. B. (2020). Seasonal incidence of 

major pests of soybean and its 

correlation with weather parameters. 

International Journal of Current 

Microbiology and Applied Sciences, 

11, 2555- 2560. 

Sharma, A. N., Gupta, G. K., Verma, R. K., 

Sharma, O. P., Bhagat, S., Amaresan, 

N., Saini, M. R., Chattopadhyay, C., 

Sushil, S. N., Asre, R., Kapoor, K. S., 

Satyagopal, K., & Jeyakumar, P. 

(2014). Integrated Pest Management 

for Soyabean. National Centre for 

Integrated Pest Management, New 

Delhi, 41 p. 

Sharma, S. S., Ram, P., Batra, G. R., & Jaglan, 

R. S. (2003). Parasitization of 

whitefly, Bemisia tabaci (Gennadius) 

by Encarsia lutea (Masi) on different 

crops. Annals of Biology, 19, 103-104. 

Sheoran, O. P., Tonk, D. S., Kaushik, L. S., 

Hasija, R. C., & Pannu, R. S. (1998). 

Statistical software package for 

agriculture research workers (pp. 139-

143). In: Recent Advances in 

Information, Theory, Statistics and 

Computer Applications, Hooda, D. S., 

& Hasija, R. C. (Eds.), Department of 

Statistics and Mathematics, CCSHAU, 

Hisar, 198 p. 

Singh, O. P., & Singh, K. J. (1990). Insect 

pests of soybean and their 

management. Indian Farming, 

39(100), 9-14. 

Usharani, K. S., Surendranath, B., Haq, Q. M. 

R., & Malathi, V. G. (2004). Yellow 

mosaic virus infecting soybean in 

northern India is distinct from the 

species infecting soybean in southern 

and western India. Current Science, 

86(6), 845-850. 

Wang, X., Xu, J., Wang, X., Qiu, B., 

Cuthbertson, A. G. S., Du, C., Wu, J., 

& Ali, S. (2019). Isaria fumosorosea-

based zero-valent iron nanoparticles 

affect the growth and survival of sweet 

potato whitefly, Bemisia tabaci 

(Gennadius). Pest Management 

Science, 75, 2174-2181. 

 

 

 

 

 

 

 

 

 

 

 

 


