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Chilli var. Tejaswini was grown in three quadrates (5.0×6.0 m2) during pre-kharif season ( January-June) of 2018 and 2019 
at farmer’s field, Sriniketan, West Bengal, India to study the fluctuation of thrips population during the crop growing 

seasons under the influence of varying weather parameters. Population fluctuation of the thrips was recorded at weekly intervals 
starting from one week after transplanting till the last harvest. The insect first appeared on 6-8 leaves stages of the crop during 
both seasons and the population gradually reached to peak  at 14 MSW (10.95 thrips leaf-1) and 13 MSW (9.83 thrips leaf-1) 
during 1st and 2nd seasons, respectively. Correlation of thrips population with both previous and same meteorological standard 
week data showed different results. Significant negative correlation with relative humidity (r=-0.561*) but positive with sunshine 
hours (r=0.476*) recorded only during 2018 when correlations were studied with previous week weather data. Studies on multiple 
regression revealed that combined effect of weather parameters on the population build up of thrips had 26.0% (R2= 0.260) and 
55.4% (R2=0.554) during 1st season while it was 40.6% (R2=0.406) and 18.9% (R2=0.189) during the 2nd season. Trend analysis 
revealed that during 1st season maximum and minimum temperatures around 35.0°C and 20°C found favourable for pest 
population build-up, while relative humidity (65% or higher), rainfall (6.0 mm), and bright sunshine (8 h) negatively affected 
the thrips population. A similar trend in insect population build-up was also recorded during the 2nd season.
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1.   INTRODUCT ION

The usage of chillies in food and traditional medicine 
dates back to their roots in Mexico and eventually 

extended throughout the world. Chilli (Capsicum annuum L) 
is regarded as an important commercial spice and vegetable 
crop currently consumed around the world (Tan et al., 2021, 
Karim et al., 2021) to add a punch of heat and flavour to 
dishes. Different varieties are grown for various purposes, 
such as vegetables, pickles, spices, and condiments. Indian 
chilli is famous around the world for two important 
commercial qualities: its colour and pungency. In India, this 
“wonder crop” is very much popular not only because of its 
economic importance, but also for the nutritional value of 
its fruits which are excellent source of natural colours and 
antioxidant compounds (Jha and Prasad, 2011, Nevarro et 
al., 2006). The attractive colour is because of presence of 
a pigment known as ‘Capsanthin’ and the pungency due 
to an alkaloid “capsaicin” (Bhavani et al., 2020). India 
contributes half of the world chilli production. The acreage 
of chilli in India was around 418 lakh ha with an annual 
production of 4417.22 mt and an average productivity 
of 1.94 t ha-1 during the year 2021–2022 (Anonymous, 
2022a). Major chilli producing states in India are Andhra 
Pradesh provides (49%), Orissa (18%), Karnataka (15%), 
Maharashtra (6%), West Bengal (5%), Rajasthan (4%) and 
Tamil Nadu (3%) (Anonymous, 2022b). A survey during 
the year 2021–22 reveals that in the state of West Bengal, 
the major chilli growing districts are Murshidabad, South 
24-Parganas, North 24-Parganas, Nadia, East Midnapore, 
West Midnapore, Coochbehar, Jalpaiguri, and Birbhum 
(Anonymous, 2022b). Inspite of its major share in world 
chilli production, the productivity of chilli in India is very 
low particularly as compared to china. Among the several 
production constrains infestation by insect pests and mites 
greatly reduce the chilli production (Chhapekar et al., 2018, 
Shaker et al., 2019, Mohan and Anilkumar, 2020, Nasrin 
et al., 2021). Now-a-days, climate change is threatening 
global food production by changing the pest phenology, 
rate of multiplication of the pest, host-plant resistance 
and other biotic factors of both plants and pests. Chilli 
production is affected by different pests namely thrips, 
Scirtothrips dorsalis Hood, aphids, Myzus persicae Sulzer, 
Aphis gossypii Glover, yellow mite, Polyphagotarsonemus latus 
Banks and fruit borer, Heliothis armigera Hubner (Mokal et 
al., 2018, Berke and Shieh, 2000) and among which chilli 
thrips proved the major biotic constrain (Ali et al., 2006, 
Priyadarshini et al., 2019) causing yield losses to the extent 
of 75% or more (Sarkar et al., 2015, Ballal et al., 2022) in 
favourable weather condition. Weather factors including 
temperature, relative humidity, rainfall, and sunshine 
hours directly determine the occurrence and growth of this 

tiny insect in chilli (Gopal et al., 2018, Mondal and Patra, 
2021). In India, varying trend in pest incidence and extent 
of damage to the crop was recorded due to the variation in 
agro-climatic conditions of different regions (Saini et al., 
2017). Hence, the farmers are highly uncertain to make the 
right decision to manage this notorious pest as they overlook 
the trend of insect population fluctuation. The studies on 
the weather-pest relationship might be the correct direction 
in predicting the occurrence of pest influence in a given 
area (Subharani and Singh, 2007) as such studies proved to 
have great significance in developing effective forecasting 
system for implementing timely plant protection measures 
(Havanoor and Rafee, 2018).  Considering the above views, 
present investigation was carried out to study the fluctuation 
of thrips population during the crop growing seasons under 
the influence of varying weather parameters in the lateritic 
zone of West Bengal. 

2.   MATERIALS AND METHODS

The field experiment was conducted for two consecutive 
pre-kharif season during the months of January–June in 

the year 2018 and 2019 at farmer’s field, Sriniketan, West 
Bengal, India which is situated at 23.66°N latitude, 87.66°E 
longitude and at an average altitude of 58.90 m above mean 
sea level. Chilli var. Tejaswini was grown in three quadrates 
(5.0×6.0 m2) following the standard agronomic practices 
without any intervention of plant protection measures. The 
observations were recorded at weekly intervals starting from 
one week after transplanting (6 MSW) till the last harvest 
(23 MSW). During the observation, ten plants were selected 
randomly from each plot and tagged first. Thereafter, 
two leaves each from upper and middle canopies of every 
sampled plant were observed very carefully and minutely 
with the help of a magnifying glass (10x) for the presence 
of thrips population. The crop growth stages and weather 
data were recorded during each observational period. The 
thrips population during each meteorological standard week 
(MSW) was correlated with both previous and same week 
of weather data. Besides multiple regression analysis using 
thrips population and different weather data (previous and 
same week) was also carried out to find out the coefficient 
of determination (R2) while Trend analysis was also done 
to know the favourable range of each abiotic factor for 
population build-up of the pest (Gomez and Gomez, 1984). 

3.   RESULTS AND DISCUSSION

3.1.  Effect of weather factors on population dynamics of chilli 
thrips

3.1.1.  Seasonal incidence of chilli thrips

A perusal of Table 1 and Figure 1 revealed that the 
population of thrips during the 1st season initiated on the 1st 
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MSW Crop growth stage Thrips (No./Leaf )
Pre-kharif 

2018
Pre-kharif 

2019

6 Planting 0.00 0.00

(0.71)e (0.71)f

7 6–8 Leaves 0.42 0.52

(0.94)de (0.99)ef

8 1–2 Twigs 1.35 1.12

(1.29)cde (1.27)def

9 2–3 Twigs 2.21 2.58

(1.59)bcde (1.75)cde

10 >3 Twigs 4.15 4.15

(2.15)abcd (2.12)bcd

11 Vegetative 6.85 5.85

(2.68)ab (2.52)abc

12 Peak Vegetative 8.04 7.95

(2.86)ab (2.89)ab

13 Flower initiation 10.24 9.83

(3.27)a (3.20)a

14 Flowering 10.95 9.02

(3.37)a (3.09)ab

15 Peak Flowering 5.29 5.28

(2.39)abc (2.38)abc

MSW Crop growth stage Thrips (No./Leaf )
Pre-kharif 

2018
Pre-kharif 

2019

16 Fruiting Initiation 6.15 6.10

(2.49)abc (2.48)abc

17 Fruiting 2.54 6.17

(1.70)bcde (2.54)abc

18 Peak Fruiting 2.68 1.05

(1.78)bcde (1.19)def

19 Fruiting 1.02 0.52

(1.18)cde (1.01)ef

20 Fruiting 0.59 0.32

(0.97)de (0.91)ef

21 Initiation Senescence 0.35 0.24

(0.89)de (0.85)ef

22 Senescence 0.22 0.15

(0.83)de (0.80)ef

23 Final Harvesting 0.00 0.00

(0.71)e (0.71)f

SEm± 0.25 0.19

CD (p=0.05) 0.72 0.52

C.V 24.67 19.31

Table 1: Incidence of S. dorsalis at different growth stages of the chilli crop

Figures in parentheses indicate √(x+0.5) transformed values; Means followed by same letter are not significantly different 
according to Tukey’s HSD test at p=0.05

week of February (6 MSW) at very early growth stages of the 
crop (6–8 leaves). Population built up gradually and attained 
the peak (10.95 thrips leaf-1) in the last week of March (14 
MSW) at the flowering period of the crop which recorded 
a considerably higher pest population as compared to rest 
of the periods. Thrips population during the 2nd season also 
initiated in 1st week of February (6 MSW) at 6-8 leaves stage 
and gradually increased to reach the peak (9.83 thrips leaf-

1) at the end of March (13 MSW) during flower initiation 
stage. Thereafter, the declined population of insects was 
recorded which disappeared at the end of July (22 MSW) 
(Table 1 and Figure 2). Senapati and Mohantynthy (1980) 
also recorded similar observations with a peak population 
during 1st week of March, after which a declining population 
was noticed with the advancement of time while Borah 
(1987) reported that thrips populations tended to increase 
during dry periods with lower minimum temperatures and 
fewer rainy days with lower rainfall intensity. Kumar et al., 
(2020) recorded the first appearance of chilli thrips during 

4th week of November (47 MSW) at vegetative stage with a 
maximum population of 20.2 thrips plant-1 during 2nd week 
of April (15th MSW).

3.1.2.  Correlation of chilli thrips with weather parameters

Table 2 depicted that during the both crop growing seasons 
the correlations between thrips populations and different 
weather factors were either positive or negative. However, 
in majority of cases the correlation coefficient values were 
small and non-significant. Interestingly, when correlation 
was carried out with previous week weather data, significant 
correlation was recorded with relative humidity (r=-0.561*) 
and sunshine hour (r = 0.476*) during the 1st season while 
the 2nd season data showed non-significant. Hosmani 
(2006) found a negative correlation between minimum 
temperature and rainfall with the thrips population while 
Patel et al. (2009) recorded a positive correlation between 
bright sunshine hours and maximum temperature but a 
negative correlation between relative humidity and rainfall. 
Deepak et al. (2019) observed positive correlation of thrips 
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Figure 1: Population fluctuation of Thrips on Chilli at different MSW during pre-kharif 2018

Figure 2: Population fluctuation of Thrips on Chilli at different MSW during pre-kharif 2019
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population with maximum temperature but negative 
correlation with morning and evening relative humidity, 
minimum temperature, and rain fall.

3.1.3.  Multiple interactions of ecological parameters with the 
population of chilli thrips 

Multiple regression analysis was also worked out both for 
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the previous and the same week of weather data to find out 
the combined effect of the abiotic factors on the population 
abundance of chilli thrips. During the 1st season, the weather 
parameters of the previous week showed only a 26% (R2 

=0.260) contribution towards the fluctuation of the thrips 
population while the same week of weather data indicated 
55.4% (R2 =0.554) variation in insect population abundance 
due to the combined effect of the weather factors. Whereas, 
during the 2nd season, the combined effect of the abiotic 
factors on the population fluctuation of the insect was 40.6% 
(R2 =0.406) and 18.9% (R2 =0.406), respectively, for the 
previous and same week of weather data (Table 3). Jayewar 
et al., (2018) also found similar findings where weather 
parameters contributed 64.60%, 72.40% and 39.10% of total 
variation in the population of thrips in chilli during 2016, 
2017 and pooled of both years, respectively indicating that 
the predictions of the thrips population by using weather 
parameters were more reliable.

3.1.4.  Population trend analysis 

Trend analysis depicted that maximum temperature (r = 
0.222), and Sunshine (r = 0.368) within a range of 26.2-36.2 
°C and 5.2-9.2 h, respectively, exhibited a positive influence 
on the population build-up of thrips, while Minimum 
temperature (r=-0.063), Rainfall (r=-0.029) and Relative 
humidity (r=-0.294) within the range of 14.0-26.5 °C, 0-6.0 
mm and 48.0-72.0% had a negative effect on the population 
fluctuation of thrips, respectively during Pre-kharif 2018. 

Table 2: Correlation between different weather parameters 
and mean population of S. dorsalis in chilli.

Weather parameters Thrips (No./leaf/plant)
Pre 

Kharif-2018
Pre 

Kharif-2019

Maximum temperature 
(°C)

1 0.371 -0.015

2 0.222 0.030

Minimum temperature 
(°C)

1 -0.053 -0.063

2 -0.063 -0.020

Rainfall (mm) 1 -0.252 -0.244

2 -0.029 -0.025

Relative humidity (%) 1 -0.561* -0.379

2 -0.294 -0.193

Sunshine (h) 1 0.476* 0.210

2 0.368 0.271

*: Correlation coefficient values are significant at p=0.05; 
1: Thrips population correlated with previous week weather 
data; 2:  Thrips population correlated with same week 
weather data

Table 3: Multiple regression analyses using different weather 
parameters as independent variables and thrips population 
as dependent variable

Pre-kharif 2018 (1st season) :

Regression equation (1): 

Y=-8.907+0.618X1-0.118X2+0.502X3-0.177X4+0.656X5

R2=0.260

Regression equation (2): 

Y=-29.027+1.452X1-0.620X2+0.038X3-0.093X4+0.286X5

R2=0.554

Pre-kharif 2019 (2nd season) :

Regression equation (1): 

Y=66.394-1.803X1+1.426X2-0.253X3-0.527X4+0.437X5

R2=0.406

Regression equation (2): 

Y=18.854-0.542X1+0.050X2-0.004X3-0.077X4+1.014X5

R2=0.189

1: Considering previous week weather data; 2: Considering 
same week weather data 

X1:Max. Temperature;  X2 :Min. Temperature;  X3 :Rainfall;  
X4 :Relative humidity; X5: Sunshine hour

The results also indicated that maximum and minimum 
temperatures around 35.0°C and 20°C found favourable for 
population builds up of the pest while more than 65% RH, 
6.0 mm Rainfall and 8 hours of bright sunshine affected the 
thrips population negatively (Figure 3, 4, 5, 6, 7). 
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Figure 3: Relationship of thrips population with maximum 
temperature

Similar to the previous cropping season, Maximum 
temperature (r=0.030) and Sunshine (r=0.271) within a 
range of 26.9–38.5°C and 2.0–9.6 h, respectively, had a 
positive influence on thrips population during pre-kharif 
2019. Again, Minimum temperature (r=-0.020), Rainfall 
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Figure 4: Relationship of thrips population with minimum 
temperature

Figure 7: Relationship of thrips population with sunshine 
hours

Figure 5: Relationship of thrips population with rainfall 

Figure 6: Relationship of thrips population with relative 
humidity

Figure 8: Relationship of thrips population with maximum 
temperature

Figure 9: Relationship of thrips population with minimum 
temperature 
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(r=-0.025), Relative humidity (r=-0.193) within the range 
of 13.0-26.5°C, 0–14.0 mm and 48.0–70.0%, respectively, 
played negatively. Trend analysis showed that a Maximum 
temperature of around 33°C and Minimum temperature 
close to 20°C found favourable for the insect while nearly 
65% of RH, more than 8.0 mm Rainfall and long bright 
sunshine (more than 7 h) inflicted a decrease of the 
population, respectively (Figure 8, 9, 10, 11, 12). Sunil 
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et al. (2020) reported that maximum thrips population 
(20.2 thrips plant-1) was recorded during 2nd week of April 
when Maximum temperature (39.49°C) and minimum 
temperature (23.34°C), morning relative humidity (95.86%) 
and evening relative humidity (71.43%), rainfall (42.8 
mm), and sunlight (10.2 hrs day-1) were the dominant 
meteorological factors.
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Figure 10: Relationship of thrips population with rainfall 

Figure 11: Relationship of thrips population with relative 
humidity

Figure 12: Relationship of thrips population with sunshine 
hours
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4.   CONCLUSION

The pest population was observed higher in number 
in pre-flowering to flowering periods of the crop. 

Correlation, regression and trend analysis depicted that, 
the maximum temperature and sunshine hours exhibited 
a positive influence on the population build-up of thrips, 
while minimum temperature, rainfall and relative humidity 
had a negative effect on the population fluctuation of thrips. 

5.   REFERENCES

Ali, M., Mavlyanova, R., Wu, M.H., Farooq, U., 
Lin, L.J., and Kuo, C.G., 2006. Setting research 
and development priorities for market-oriented 

vegetable production systems in Central Asia and 
the Caucasus. Increasing market-oriented vegetable 
production in Central Asia and the Caucasus through 
collaborative research and development. AVRDC 
publication number 06–679. AVRDC–The World 
Vegetable Center, Shanhua, Taiwan. 250, 105.

Anonymous, 2022a. Ministry of Agriculture, Govt. of India. 
Available from https://agricoop.nic.in/en/annual-
report. Accessed on 1 November, 2022.

Anonymous, 2022b. Department of Agriculture & 
Farmers Welfare. Website content management 
by Department of Agriculture & Farmers Welfare. 
Available from https://agricoop.nic.in/en/statistics/
state-level. Accessed on 20 November, 2022.

Ashoka, N., Kuldeep, C., Ramachandra, V.A., Yeledhalli, 
R.A., 2013. A study on growth, instability and 
direction of chilli trade in India. Journal of Spices and 
Aromatic Crops 22(1) 3–5.

Ballal, C.R., Sreedevi, K., Salini, S., Gupta, A., Amala, 
U., Varshney, R., 2022. Biodiversity of agriculturally 
important insects: status, issues, and challenges. 
In Biodiversity in India: Status, Issues and 
Challenges (243–283). Springer, Singapore.

Berke, T., Shieh, S.C., 2000. Chilli peppers in 
Asia. Capsicum and Eggplant Newsletter 1(19), 
38–41.

Bhavani, B., Anilkumar, C., Rao, A.M., Ramesh, S., 2020. 
Genetics of fruit oleoresin and capsaicin contents in 
chilli inter-species (Capsicum annuum×C. chinense) 
cross. Plant Genetic Resources 18(1), 28–30.

Bhede, B.V., Suryawanshi, D.S., More, D.G., 2008. 
Population dynamics and bioefficacy of newer 
insecticides against chilli thrips, Scirtothrips dorsalis 
(Hood). Indian Journal of Entomolog 70(3), 223–226.

Chhapekar, S.S., Jaiswal, V., Ahmad, I., Gaur, R.,  
Ramchiary, N., 2018. Progress and prospects in 
Capsicum breeding for biotic and abiotic stresses. Biotic 
and Abiotic Stress Tolerance in Plants, 279–322.

Daunde, A.T., Khandare, V.S., Wadikar, R.N., 
2018. Management of chilli powdery mildew 
caused by Leveillula taurica (Lev.) Arn. using 
fungicides. International Journal of Current 
Microbiology and Applied Sciences 6(9), 388–392.

Deepak, K., Kamal, R.S.S., 2019. Influence of environmental 
factors on the population dynamics of Chilli thrips, 
Scirtothrips dorsalis (HOOD) and APHID, Aphis 
gossypii (GLOVER). Journal of Experimental Biology 
and Agricultural Sciences 7(3), 289-294.

Gomez, K.A., Gomez, A.A., 1984. Statistical procedures for 
agricultural research. John Wiley & Sons (120–165).

Gopal, G.V., Lakshmi, K.V., Babu, B.S., Varma, P.K., 
2018. Seasonal incidence of chilli thrips, Scirtothrips 
dorsalis hood in relation to weather parameters. Journal 

213

International Journal of Bio-resource and Stress Management 2023, 14(2):207-214

about:blank
about:blank
about:blank
about:blank


© 2023 PP House

of Entomology and Zoology Studies 6(2), 466–471.
Havanoor, R., Rafee, C.M., 2018. Seasonal incidence of 

sucking pests of chilli (Capsicum annum L.) and their 
natural enemies. Journal of Entomology and Zoology 
Studies 6(4), 1786–1789.

Hosamani, A., 2006. Incidence of thrips and mites in 
chilli. Ph.D. (Agri.), thesis submitted to University 
of Agriculture Sciences, Dharwad (Institute), 45–46.

Jagtap, P.P., Shingane, U.S., Kulkarni, K.P., 2012. 
Economics of chilli production in India. African 
Journal of Basic and Applied Sciences 4(5), 161–164.

Jayewar, N.E., Bhosle, B.B., Bhede, B.V., 2018. Short 
term climatic condition influencing thrips infesting 
chilli. Journal of Entomology and Zoology Studies 
6(5), 2459–2463.

Jha, A.K., Prasad, K., 2011. Green fruit of chili (Capsicum 
annum L.) synthesizes nano silver. Digest Journal of 
Nanomaterials and Biostructures 6(4), 1717–1723.

Karim, K.R., Rafii, M.Y., Misran, A.B., Ismail, M.F.B., 
Harun, A.R., Khan, M.M.H., Chowdhury, M.F.N., 
2021. Current and Prospective strategies in the varietal 
improvement of chilli (Capsicum annuum L.) specially 
heterosis breeding. Agronomy 11(11), 2217.

Karuppaiah, V., Sujayanad, G.K., 2012. Impact of climate 
change on population dynamics of insect pests. World 
Journal of Agricultural Sciences 8(3), 240–246

Kumar, S., Awasthi, A.K., Kerketta, A., Shyam, R., 2020. 
Seasonal incidence of chilli thrips (Scirtothrips dorsalis 
Linn.) on chilli & its correlation with different abiotic 
factors. Journal of Entomology and Zoology Studies 
8(5), 779-782

Mohan Rao, A., Anilkumar, C., 2020. Conventional 
and contemporary approaches to enhance efficiency 
in breeding chilli/hot pepper. In Accelerated Plant 
Breeding 2(223–269). Springer, Cham.

Mokal, A.J., Shinde, B.D., Naik, K.V., Sanap, P.B., 
Mehendale, S.K., Golvankar, G.M., 2018. Bio-
efficacy of insecticides against aphids infesting 
chilli. International Journal of Chemical Studies 6(5), 
2821–2824.

Mondal, B., Mondal, P., 2012. Eco friendly pest 
management practices for leaf curl complex of chilli 
(Capsicum annuum L.). Journal of Biopesticides 5(6), 
115.

Mondal, B., Patra, P.M.M., 2021. Abundance of major 
sucking insect pests on chilli in relation to weather 
factor and their management with newer insecticide 
molecules during rabi season under red and lateritic 
zone of West Bengal. Journal of Entomology and 
Zoology Studies 9(2), 1294–1301.

Nasrin, M., Amin, M.R., Miah, M.R.U., Afroz, M., 
Akanda, A.M., Miah, M.G., Suh, S.J., 2021. 
Management of insect and mite pests of chili using 
botanical and synthetic chemicals. Indian Journal of 
Agricultural Research 55(6).

Navarro, J.M., Flores, P., Garrido, C., Martinez, V., 2006. 
Changes in the contents of antioxidant compounds in 
pepper fruits at different ripening stages, as affected 
by salinity. Food Chemistry 96(8), 66–73. 

Patel, B.H., Koshiya, D.J., Korat, D.M., 2009. Population 
dynamics of chilli thrips, Scirtothrips dorsalis Hood in 
relation to weather parameters. Karnataka Journal of 
Agricultural Sciences 22(1), 108–110.

Priyadarshini, S., Ghosh, S.K., Nayak, A.K., 2019. Field 
screening of different chilli cultivars against important 
sucking pests of chilli in West Bengal. Bulletin of 
Environment, Pharmacology and Life Sciences 8(7), 
134–140.

Saini, A., Ahir, K.C., Rana, B.S., Kumar, R., 2017. 
Population dynamics of sucking pests infesting chilli 
(Capsicum annum L.). Journal of Entomology and 
Zoology Studies 5(2), 250–252.

Sarkar, P.K., Timsina, G.P., Rai, P., Chakrabarti, S., 
2015. IPM modules of chilli (Capsicum annuum L.) 
in Gangetic alluvial plains of West Bengal. Journal of 
Crop and Weed 11(3), 167–170.

Senapati, B., Mohanthy, G.B., I980. A note on the 
population fluctuation of sucking pests of cotton. 
Journal of Current Crop Science and Technology 
67(8), 624–630.

Shaker, B.R.M., Kumar, J.H., Chaitanya, V., Ranjitha, P.S., 
Kumar, K.R., Rao, P.J.M., 2019. Constraints faced by 
chilli farmers in production and marketing of dry chilli 
in Khammam district of Telangana state. Journal of 
Pharmacognosy and Phytochemistry 8(5), 2143–2145.

Subharani, S., Singh, T.K., 2007. Influence of 
meteorological factors on population dynamics of 
pod fly, Melanagromyza obtusa Malloch (Diptera: 
Agromyzidae) in pigeonpea under agro-climatic 
conditions of Manipur. Indian Journal of Entomology 
4(1), 78–80.

Tan, J., Li, M.F., Li, R., Jiang, Z.T., Tang, S.H., 
and Wang, Y., 2021. Front-face synchronous 
fluorescence spectroscopy for rapid and non-
destructive determination of free capsanthin, 
the predominant carotenoid in chilli (Capsicum 
annuum L.) powders based on aggregation-induced 
emission. Spectrochimica Acta Part A: Molecular and 
Biomolecular Spectroscopy 255(2), 119696.

Mandal and Mondal, 2023

214


