Influence of Climatic Factors on Arthropod Pests and Associated Natural Enemies of Chilli (Capsicum annuum) where?


ABSTRACT 

Aims: To enabling conversant pest management decisions that balance pest suppression with ecological safety and economic viability. 
Place and Duration of Study: Department of Entomology, C. P. College of Agriculture, SDAU, Sardarkrushinagar in India during kharif-rabi, 2023-24 and 2024-25. 
Methodology: Total 25 plants were randomly selected to record the incidence of pest and their natural enemies at weekly interval starting from two weeks after transplanting till crop period. Thrips and mite population were recorded by tapping leaves on white paper and magnifying glass, respectively. 
Results: During kharif-rabi, 2023-24 and 2024-25, seasonal incidence of sucking pests and their natural enemies on chilli crop was studied. The results revealed that thrips population reached to peak on 47th SMW and 46th SMW with 8.72 and 7.84 thrips/leaf, respectively. Thrips abundance showed non-significant positive association with maximum temperature (r=0.215 and P=?0.223) while negative with minimum temperature (r=-0.036 and -0.035), respectively. Whereas, evening relative humidity (r=0.587** and -0.574*) showed significant positive and negative correlation, respectively. The multiple regression analyses showed 75.10 and 82.0 per cent variation of thrips population due to the influence of all abiotic factors. However, the mite population reached at peak in 50th and 49th SMW with 2.64 and 2.48 mite/cm2 leaf during the year, 2023-24 and 2024-25, respectively. It displayed a highly significant negative association with maximum temperature (r=-0.790** and -0.757**) and minimum temperature (r=-0.806** and -0.872**) while a non-significant negative correlation with morning relative humidity (r=-0.194 and -0.197), respectively. Abiotic factors contributed 95.8 and 88.0 per cent (R2 = 0.958 and 0.880) of total variation in the of mite population. The population of spider reached maximum in 52nd SMW and 1st SMW with 5.96 and 5.12 spiders/plant, respectively. Spider population exhibited negative and non-significant correlation with bright sunshine hours (r=-0.259 and -0.393) and morning relative humidity (r=-0.331 and -0.062), respectively while, highly significant and negative with maximum temperature (r=-0.797** and -0.901**) and minimum temperature (r=-0.823** and -0.852**), respectively. Regression analysis indicated 92.9 and 88.8 per cent variation of spider population due to the influence of all abiotic factors. Coccinellids reached to its peak on 1st SMW and 52nd SMW with 2.04 and 1.88 coccinellid per plant, respectively. Coccinellid populations had a highly significant negative association with maximum temperature 
(r=-0.878** and -0.864**) and minimum temperature (r=-0.940** and -0.865**), respectively.  Whereas, morning relative humidity showed significant and non-significant negative correlation with (r=-0.425* and -0.092), respectively. A total of 95.8 and 88.0 per cent (R2 = 0.949 and 0.905) variation in the abundance of coccinellid was observed due to contribution of weather parameters. Add the application and key findings of your study
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Introduction
Chilli (Capsicum annuum L: family?) is considered as a significant commercial spice and vegetable crop, globally consumed to enhance dishes with a spicy heat and rich flavor (Tan et al., 2021, Karim et al., 2021). Chilli bestowed with natural bioactive compounds, flavonoids, capsaicinoids, phytochemicals, phytonutrients, and pharmacologically active compounds with potential health benefits. (Bal et al. 2022). In India chilli (green) crop are grown on an area of 4,00,000 ha with production of 42,21,000 MT while chilli (dried) crop grown on an area of 6,78,000 ha with production of 18,74,000 MT (Anonymous, 2022). The major chilli producing states are Andhra Pradesh, Karnataka, Tamil Nadu, Maharashtra and Gujarat. In Gujarat chilli crop are grown on an area of 14,059 ha with production of 30,651 MT (Anonymous, 2023). Among the various biotic stresses, ravages caused by insect pests are significant. The pest spectrum in chilli is complex with more than 293 insects and mite species debilitating the crop in the field as well as in storage (Gopal et al., 2018).Out of them major arthropod pests infesting the chilli (Reddy and Puttaswamy, 1983) are thrips, Scirtothrips dorsalis Hood, Thrips parvispinus Karny, white fly, Bemisia tabaci Gennadius, aphid, Aphis gossyoii Glover, tobacco caterpillar, Spodoptera litura Fabricius, fruit borer, Helicoverpa armigra Hubner, mite, Polyphagotarsonemus latus Banks, termite, Odontotermes obesus Rambour and white grub, Holotrichia serrata Fabricius, etc. right from germination to harvesting of the crop. Sireesha et al. (2021) reported that chilli flower thrips, T. parvispinus were first noticed in Chilakaluripeta and Pratipadu mandals of Guntur district during January, 2021 and subsequently its spread was noticed in all chilli growing areas of Andhra Pradesh. The nymphs and adults of thrips, S. dorsalis scrap and suck the cell sap from leaves, fruits and terminal auxiliary tender shoots producing boat shaped upward curling and crinkling of leaves. In case of severe infestation, there is malformation of leaves, buds and fruits, which may damage about half of the crop. The attacked plants are stunted and may finally dry up (Thakur et al., 2018). In case of indirect damage, thrips play a role of vector in transmission of different viruses which causes great loss in yield of chilli crop. Patel and Gupta (1998) reported that thrips S. dorsalis was responsible for cause of yield loss from 60.5 to 74.3 per cent in chilli at Udaipur, Rajasthan. Chilli mite P. latus (Banks) also known as yellow mite was first recorded on potato in India by Mann et al., (1920) and later it was reported in chilli crop by Kulkarni, 1922. The nymph and adult of mite feed exclusively on the auxiliary tender shoots and lower surface of leaves of chilli plants. The attacked leaves become brittle and roll downward, as inverted cup. Fruit is discolored, blistered, shriveled and premature drop may occur by feeding of the mite. It causes an estimated crop loss of more than 60% in terms of chilli yield (Srinivasan et al., 2003). Severely damaged fruit is not salable in the fresh market but may be used for processing (Pena and Campbell, 2005).	Comment by theodore munyuli: Add the family name for all scientific names of insects
Material and Methods 
The experiment on seasonal incidence of sucking pests and their natural enemies in chilli ecosystem was conducted at Centre for Vegetable Research, C. P. College of Agriculture, SDAU, Sardarkrushinagar, Gujarat, India during kharif-rabi, 2023-24 and 2024-25. From the experimental plot, twenty five plants were selected randomly to record the incidence of pest population. Thrips population were recorded from three leaves viz., upper, middle and lower portion of selected plants by tapping leaves on white paper. While, for recording mite population, 1 cm2 leaf area was observed with magnifying glass. The observations were recorded at weekly interval starting from two weeks after transplanting (WAT) till crop period. The observations on natural enemies i.e., spiders and coccinellids were also recorded from randomly selected plants.	Comment by theodore munyuli: (add the study country map)
Statistical analysis
In order to study the effect of various biotic and abiotic factors on population fluctuation of chilli thrips and mite, the data of pest population and their natural enemies were correlated with each other and with different abiotic factors. A simple correlation coefficient (r) and multiple regression were worked out by using standard statistical technique (Steel & Torrie, 1980).  Describe the software names used. Tell us you used correlation or regression for what and because of that? What the assumption for the  use of regression and correlation?
Results and Discussion
Thrips (Scirtothrips dorsalis) add the family name and authority
      Thrips population was noticed initially in 39th SMW (2nd WAT) with 1.04 and 0.96 thrips/leaf and continued till 8th SMW (3rd week of February) with 2.64 and 2.24 thrips/leaf, respectively during kharif-rabi, 2023-24 and 2024-25. The infestation was gradually increased and reached to peak on 47th SMW and 46th SMW (3rd and 9th week of November) with 8.72 and 7.84 thrips/leaf, respectively (Table 1 and Fig. 1 & 2). Findings are in confirmation with Meena and Tayde (2017) who reported that the occurrence of chilli thrips reached to peak level i.e., 6.38 insect/plant at 45th SMW (November 2nd week). Further, Jayewar et al. (2018) recorded peak of thrips, S. dorsalis in 43rd SMW (12.36 thrips/leaf) and 47th SMW (9.86 thrips/leaf) during 2016-17 and 2017-18, respectively. Bhatt and Karnatak (2020) depicted that first incidence of thrips was reported in 43rd SMW and attained their peak in 6th SMW. Prathyusha et al. (2021) also observed the occurrence of thrips during 35th SMW and reached to peak during 44th SMW. The maximum population of thrips was observed at 39th SMW (6.20 per leaf) and 44th SMW (10.30 per leaf) during kharif 2018 and 2019 (Nage et al., 2022). 
Thrips abundance (Table 2) showed non-significant positive association with maximum temperature (r=0.215 and 0.223) while negative with minimum temperature (r=-0.036 and 
-0.035) and morning relative humidity (r=-0.079 and -0.030), respectively. Whereas, evening relative humidity (r=0.587** and -0.574*) showed significant positive and highly significant negative correlation with thrips population, respectively. Bright sunshine (r=-0.288 and 0.104) exhibited negative and positive non-significant association with thrips infestation during both the years (2023-24 and 2024-25), respectively. Rainfall (r=0.017 and -0.388) showed non-significant positive and negative correlation with thrips population, respectively. With regards to natural enemies, thrips population showed a non-significant positive correlation with spiders (r=0.333 and P=?0.003) and coccinellids (r=0.205 and P=?0.189) during both years, 2023-24 and 2024-2025, respectively (Table 2). Comparable results are found by Vanisree et al. (2011) who reported that spiders and ladybird beetles were significant and positively correlated with thrips population. The results of correlation between thrips and abiotic factors are endorsement with studies of Zainab et al. (2016) who reported that the population of thrips had non-significant negative association with minimum temperature, morning and evening relative humidity and rainfall with correlation coefficient (r) value of -0.577, -0.133, -0.571 and -0.484, respectively while significant positive correlation with maximum temperature (r=0.633*). Yadav and Acharya (2017) also revealed that rainfall showed non-significant negative correlation with thrips (r=-0.44).  Whereas, Ghose et al. (2018) observed that maximum temperature, rainfall and sunshine hour had positive correlation while morning and evening relative humidity showed negative correlation with thrips population. According to Kumar et al. (2019) thrips population exhibited positive correlation with maximum temperature whereas, a negative correlation with morning relative humidity, evening relative humidity, minimum temperature and rainfall. 	Comment by theodore munyuli: 	Comment by theodore munyuli: We do not need to repeat equations already in tables
The regression equation obtained was Y = -7.667 + (0.481*) X1 – (0.452**) X2 – (0.054) X3 + (0.162**) X4 – (0.121) X5 – (0.044) X6 and Y The = -17.514 + (0.685*) X1 – (0.271) X2 + (0.184*) X3 – (0.095*) X4 – (0.916**) X5 – (0.088) X6. The coefficient of determination (R²) indicates the proportion of shared variation between two variables. The results indicated 75.10 and 82.0 per cent variation (R2 = 0.751 and 0.820) of thrips population due to the influence of all abiotic factors during the kharif-rabi 2023-24 and 2024-25, respectively (Table 3). The present investigation was in close conformity with Sahani et al., (2020) who observed that multiple regression analysis unveiled combined effect of abiotic factors on population build-up of thrips and their natural enemies was 89.8 and 85.5 per cent (R2 =0.898* and 0.855), respectively. Further, Mondal and Patra (2021) revealed that 45.4 per cent (R2= 0.0.454) variation in thrips population was occurred due to the abiotic factors. Gore et al., (2024) also recorded that weather parameters described 50.10 and 70.80 per cent (R2 =0.501 and 0.708) of the thrips population variation in summer and rabi, respectively. 
Mite (Polyphagotarsonamus latus) add the author and family name of the mite
      In both the years kharif-rabi, 2023-24 and 2024-25, mite infestation was commenced in the 1st week of October i.e., 40th SMW until whole crop period i.e., 3rd week of February (8th SMW).  Initially, the population of mite was low i.e., 0.12 and 0.04 mite/cm2 leaf, respectively but the population gradually increased and reached the peak in 50th and 49th SMW 2.64 and 2.48 mite/cm2 leaf, respectively. Thereafter, mite population was steadily declined and reached to lowest population i.e., 1.20 and 0.93 mite/cm2 leaf, respectively in the 8th SMW (3rd week of February) (Table 1 and Fig. 1 & 2). Current findings are in agreement with the studies of Kumar et al. (2019) who noticed that mite population was first appeared on 38th SMW with mean population of 0.75 mites per leaf and attaining its peak population i.e., 17.85 mites per leaf during 42nd SMW. Whereas, Kotresh et al. (2020) distinguished that infestation of mite started from 1st week of December and the peak was observed during the last week of December. Prathyusha et al. (2021) also reported that chilli mite first appeared during 36th SMW and peaked during 47th SMW. 
Mite population displayed (Table 2) a highly significant negative association with maximum temperature (r=-0.790** and -0.757**) and minimum temperature (r=-0.806** and -0.872**) while a non-significant negative correlation with morning relative humidity (r=-0.194 and -0.197) and bright sunshine hour (r=-0.271 and -0.247), respectively. Rainfall (r=0.205 and -0.439*) had non-significant positive and significant negative association with mite abundance, respectively. However, evening relative humidity (r=0.184 and -0. 576**) showed positive non-significant and negative but highly significant relationship with mite population, respectively during the years, 2023-24 and 2024-25. With respects to natural enemies, mite population showed a very strong and highly significant positive correlation with spider (r=0.929** and 0.852**) and coccinellids (r=0.905** and 0.897**) during both years, 2023-24 and 2024-2025, respectively (Table 2). 
The results are in close conformity with Bala (2017) who recorded that mite established negative correlation with minimum temperature (r=-0.76*), minimum relative humidity (r=-0.33) and sunshine hour (r=-0.40). Whereas, Ghose et al. (2018) noticed that maximum and minimum temperature, rainfall and sunshine hour had negative correlation with mite population while morning and evening relative humidity showed positive association with mite population. Havanoor and Rafee (2018) also noted that mites exhibited negative correlation with maximum temperature while positive with rainfall. 
Multiple regressions between mite population and abiotic factors during kharif-rabi, 2023-24 and 2024-25 were presented in Table 3 and regression equations were Y = 2.803 - (0.105**) X1 - (0.095**) X2 – (0.002) X3 + (0.050**) X4 + (0.092) X5 – (0.011*) X6 and Y = 7.762* - (0.114) X1 – (0.009) X2 – (0.011) X3 – (0.037*) X4 – (0.067) X5 – (0.038) X6, respectively  revealed that the abiotic factors cumulatively contributed for 95.8 and 88.0 per cent (R2 = 0.958 and 0.880) of total variation in the population of mite. Bora et al. (2020) also reported that the weather parameters assisted for 54.10 and 47.70 per cent of total variation in the population of mite in Bhut Jolokia during 2017-18 and 2018-19, respectively.
Spiders 
     A huge population of spiders were observed (Table 1) simultaneously with thrips and mite occurrence. The spider population commenced on 39th SMW (2nd WAT) and 40th SMW (1st week of October) with 0.20 and 0.16 spiders/plant continued thereafter for a long period and reached at peak in 52nd SMW (4th week of December) and first week of January (16th WAT) with 5.96 and 5.12 spiders/plant, respectively during the years kharif-rabi, 2023-24 and 2024-25. After attaining the peak, population was declined incessantly. 
The correlation studies (Tables 2) revealed that the population of spider had showed non-significant negative correlation with bright sunshine hours (r=-0.259 and -0.393) and morning relative humidity (r=-0.331 and -0.062), respectively. Whereas, maximum temperature (r=-0.797** and -0.901**) and minimum temperature (r=-0.823** and -0.852**) had highly significant but negative correlation with spider population during kharif-rabi, 2023-24. The abundance of spider had showed non-significant positive correlation with evening relative humidity (r= 0.070 and -0.271) and rainfall (r=0.113 and -0.387). 
The regression equation obtained was Y = 16.965** - (0.224*) X1 – (0.161*) X2 – (0.064*) X3 + (0.067**) X4 – (0.419*) X5-(0.041*) X6 and Y = 16.369* - (0.284) X1 – (0.033) X2 – (0.034) X3 – (0.025) X4 – (0.117) X5 + (0.003) X6. The consequences indicated 92.9 and 88.8 per cent variation (R2 = 0.929 and 0.888) of spider population due to the influence of all abiotic factors during the kharif-rabi 2023-24 and 2024-25, respectively (Table 3).
Coccinellids add the scientific names and authors and family names
[bookmark: _Hlk182789873]      Table 1 depicted that the population of coccinellids commenced from 1st week of October (40th SMW) with 0.24 and 0.08 coccinellid per plant continued thereafter for a long period and reached to its peak in first week of January (1st SMW) and 52nd SMW with 2.04 and 1.88 coccinellid per plant, respectively during both the years kharif-rabi, 2023-24 and 2024-25. After reaching the peak, coccinellids abundance started to decline and reached to low level in the 3rd week of February (23rd week after transplanting).
Correlation analysis showed (Table 2) that coccinellid populations had a highly significant negative association with maximum temperature (r=-0.878** and -0.864**) and minimum temperature (r=-0.940** and -0.865**) while negative but non-significant correlation with bright sunshine (r=-0.050 and -0.265), respectively.  Whereas, morning relative humidity showed significant and non-significant negative correlation with (r=-0.425* and -0.092), respectively during kharif-rabi, 2023-24 and 2024-25. Rainfall (r=0.062 and -0.491*) and evening relative humidity (r=-0.160 and -0.535*) exhibited positive non-significant and significant negative influence on coccinellid abundance, respectively. 	Comment by theodore munyuli: 	Comment by theodore munyuli: 	Comment by theodore munyuli: These two figures? Correlation and P-values or ?, be clear in  results presentation, it is not clear
Multiple regressions between coccinellid population and abiotic factors during kharif-rabi, 2023-24 and 2024-25 were presented in Table 3 and regression equations were Y = 4.684** - (0.053*) X1 – (0.080**) X2 – (0.011) X3 + (0.012*) X4 – (0.056) X5 – (0.006) X6 and Y = 3.746 – (0.063) X1 – (0.024) X2 + (0.011) X3 – (0.015) X4 – (0.0987) X5 – (0.003) X6, respectively  revealed that the abiotic factors cumulatively contributed for 95.8 and 88.0 per cent (R2 = 0.949 and 0.905) of total variation in the abundance of coccinellid. 	Comment by theodore munyuli: These equations are already in tables, no need to repeat them in results, avoid redundancy
The present findings are in close conformity with Vanisree et al. (2011) were recorded peak incidence of spiders and ladybird beetles during 51st SMW and first fortnight of December, respectively in both the seasons. Dhulabhai (2015) recorded the highest population of coccinellids (0.99/plant) during fourth week of December while, the maximum spider population (4.11/plant) during third week of December in chilli crop. Priyadarshini et al. (2018) Population of spiders were found to be maximum during 35th standard meteorological week i.e., 3.00 per plant. Bhatt and Karnatak (2020) reported incidence of predators viz., spiders and ladybird on 44th SMW. Nage et al. (2022) revealed that spider attained its peak (0.40 and 0.60 per plant), respectively during 37th and 50th SMW for both the season. 








	Table 1: Impact of weather factors on sucking pests and their natural enemies in chilli ecosystem

	WAT
	SMW
	Month 
	Kharif-rabi, 2023-24  
	Kharif-rabi, 2024-25

	
	
	
	Sucking pests
	Natural enemies/plant
	Sucking pests
	Natural enemies/plant

	
	
	
	Thrips/leaf
	Mite/cm2 leaf
	Spiders
	Coccinellids
	Thrips/leaf
	Mite/cm2 leaf
	Spiders
	Coccinellids

	2
	39
	September
	1.04
	0.00
	0.20
	0.00
	0.96
	0.00
	0.00
	0.00

	3
	40
	October
	2.33
	0.12
	0.40
	0.24
	2.36
	0.04
	0.16
	0.08

	4
	41
	
	3.84
	0.36
	0.88
	0.48
	3.72
	0.13
	0.36
	0.20

	5
	42
	
	5.28
	0.64
	1.96
	0.60
	4.60
	0.28
	0.52
	0.44

	6
	43
	
	6.56
	0.93
	2.28
	0.76
	5.33
	0.40
	0.80
	0.56

	7
	44
	
	7.33
	1.16
	2.56
	0.92
	6.00
	0.73
	1.12
	0.68

	8
	45
	November
	7.88
	1.40
	2.92
	1.12
	7.53
	1.08
	1.56
	0.80

	9
	46
	
	8.16
	1.64
	3.40
	1.28
	7.84
	1.48
	1.92
	0.96

	10
	47
	
	8.72
	1.88
	3.84
	1.36
	7.20
	1.93
	2.24
	1.04

	11
	48
	
	4.88
	2.20
	4.12
	1.40
	5.93
	2.20
	2.76
	1.24

	12
	49
	December
	4.93
	2.48
	4.36
	1.52
	4.72
	2.48
	3.20
	1.40

	13
	50
	
	5.48
	2.64
	4.72
	1.60
	4.80
	2.33
	3.84
	1.56

	14
	51
	
	5.64
	2.53
	5.40
	1.76
	4.48
	2.16
	4.72
	1.64

	15
	52
	
	5.08
	2.16
	5.96
	1.88
	4.12
	1.96
	4.84
	1.88

	16
	01
	January
	4.73
	2.00
	5.80
	2.04
	3.60
	1.80
	5.12
	1.72

	17
	02
	
	3.96
	1.96
	4.92
	1.92
	3.32
	1.64
	4.04
	1.60

	18
	03
	
	3.64
	1.84
	4.44
	1.80
	3.16
	1.53
	3.76
	1.48

	19
	04
	
	3.28
	1.73
	3.56
	1.68
	2.80
	1.44
	3.32
	1.28

	20
	05
	
	2.93
	1.60
	3.32
	1.44
	2.64
	1.36
	2.80
	1.00

	21
	06
	February
	2.80
	1.44
	2.80
	1.28
	2.52
	1.28
	2.56
	0.92

	22
	07
	
	2.76
	1.33
	2.44
	1.20
	2.40
	1.12
	2.20
	0.76

	23
	08
	
	2.64
	1.20
	2.36
	1.16
	2.24
	0.93
	1.80
	0.52

	SMW: Standard Meteorological Week              WAT: Week after Transplanting  
	
	
	
	





	Table 2: Correlation of sucking pests with weather parameters in chilli                                                                                                                    n=22  

	2023-24
	Thrips
	Mite
	Spiders
	Coccinellids
	Maximum Temperature (ºC)
	Minimum Temperature (ºC)
	Morning relative humidity (%)
	Evening relative humidity (%)
	Bright sunshine (hr./day)
	Rainfall (mm)

	Thrips
	1.0
	
	0.333
	0.205
	0.215
	-0.036
	-0.079
	0.587**
	-0.288
	0.017

	Mite
	
	1.0
	0.929**
	0.905**
	-0.790**
	-0.806**
	-0.194
	0.184
	-0.217
	0.205

	Spiders
	
	
	1.0
	
	-0.797**
	-0.823**
	-0.331
	0.070
	-0.259
	0.113

	Coccinellids
	
	
	
	1.0
	-0.878**
	-0.940**
	-0.425*
	-0.160
	-0.050
	0.062

	2024-25
	Thrips
	Mite
	Spiders
	Coccinellids
	Maximum Temperature (ºC)
	Minimum Temperature (ºC)
	Morning relative humidity (%)
	Evening relative humidity (%)
	Bright sunshine (hr./day)
	Rainfall (mm)

	Thrips
	1.0
	
	0.0034
	0.189
	0.223
	-0.035
	-0.030
	-0.574**
	0.104
	-0.388

	Mite
	
	1.0
	0.852**
	0.897**
	-0.757**
	-0.872**
	-0.197
	-0.576**
	-0.247
	-0.439*

	Spiders
	
	
	1.0
	
	-0.901**
	-0.852**
	-0.062
	-0.271
	-0.393
	-0.387

	Coccinellids
	
	
	
	1.0
	-0.864
	-0.865**
	-0.092
	-0.535*
	-0.265
	-0.491*

	*Significant at 5% level of significance (r= 0.423), ** Significant at 1% level of significance (r= 0.536)
	


     
	Table 3: Multiple linear regression analysis of sucking pests and their natural enemies on certain abiotic factors on chilli

	2023-24
	Regression equation
	R2

	Thrips
	Y = -7.667 + (0.481*) X1 – (0.452**) X2- (0.054) X3 + (0.162**) X4 – (0.121) X5 – (0.044) X6
	0.751

	Mite
	Y = 2.803 - (0.105**) X1 - (0.095**) X2 – (0.002) X3 + (0.050**) X4 + (0.092) X5 – (0.011*) X6
	0.958

	Spiders
	Y = 16.965** - (0.224*) X1 – (0.161*) X2 – (0.064*) X3 + (0.067**) X4 – (0.419*) X5-(0.041*) X6
	0.929

	Coccinellids
	Y = 4.684** - (0.053*) X1 – (0.080**) X2 – (0.011) X3 + (0.012*) X4 – (0.056) X5 – (0.006) X6
	0.949

	2024-25
	Regression equation
	R2

	Thrips
	Y = -17.514 + (0.685*) X1 – (0.271) X2 + (0.184*) X3 – (0.095*) X4 – (0.916**) X5 – (0.088) X6
	0.820

	Mite
	Y = 7.762* - (0.114) X1 – (0.009) X2 – (0.011) X3 – (0.037*) X4 – (0.067) X5 – (0.038) X6
	0.880

	Spiders
	Y = 16.369* - (0.284) X1 – (0.033) X2 – (0.034) X3 – (0.025) X4 – (0.117) X5 + (0.003) X6
	0.888

	Coccinellids
	Y = 3.746 – (0.063) X1 – (0.024) X2 + (0.011) X3 – (0.015) X4 – (0.0987) X5 – (0.003) X6
	0.905

	X1-Max. Temperature, X2-Min. Temperature, X3- Morning relative humidity, X4- Evening relative humidity, X5- Bright sunshine, X6-Rainfall




Fig. 1: Seasonal incidence of sucking pests and their natural enemies on chilli (2023-24) add the errors bars



Fig. 2: Seasonal incidence of sucking pests and their natural enemies on chilli (2024-25) add the errors bars
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