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Abstract
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The researchThe present study was conducted during the Kharif season, 2024 at the Entomology Research Farm, Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior (Madhya Pradesh). The Ssucking insect pests of cluster bean (Cyamopsis tetragonoloba)  observed during the study period were jassid, whitefly and mites. The Ppeak population of jassid, whitefly and mites were observed during 38th SMW (6.2 jassids/plant), (5.0 whiteflies/plant) and (4.6 mites per three leaves), respectively. The results showed revealed that jassid had positive significant correlation with rainfall (r = 0.573), whitefly had positive significant correlation with minimum temperature (r = 0.641) and rainfall (r = 0.559 and mites significantly correlated with minimum temperature (r = 0.725) at 5 % significance level.
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Introduction
Cluster bean, scientifically known as Cyamopsis tetragonoloba and commonly known as Guar represents its derivation from Sanskrit word ‘GAUAAHAR’, which means cow fodder. India is considered to be the centrecenter of origin for cluster bean. It is a popular leguminous crop, which is recognized as one of the most important commercial crops cultivated in arid and semiarid regions. The crop is grown well in medium textured sandy soils and survives even at moderate saline and alkaline conditions. Crop requires hot and dry climate 30-35 oC temperature at the sowing time for proper germination and 32-38oC temperature encourages good vegetative growth. The cluster bean has gained a great recognition because the protein-free endosperm section of the seeds contains the water-soluble natural polymer galactomannan gum. It has diversified uses as a stabilizer and thickener of cheese cream and ice cream, also covering major industrial sectors like textile, mining, printing, pharmaceutical and oil, cosmetics, explosives, toiletry products etc. Its significance has grown recently, especially since guar seed contains gum that ranges from 31.4 % to 43.16% (Mudgil et al., 2014).	Comment by Windows User: Author name (citation) ?	Comment by Windows User: Please mention locality across the world where the plant exist along reference 
India, which is one of the leading producers of cluster bean contributes 82 per cent of the world's total production. The cluster beans are grown in the northwest Indian states of Rajasthan, Gujarat, Haryana, Punjab and some areas of Uttar Pradesh and Madhya Pradesh. An area under cropland is 3.47 million ha, production is 1.31 metric tonnes with a productivity of 378 kg per ha (GOI, 2020).
The various sucking pests attacking the cluster bean crop by sucking the cell sap from the tender parts of the plant and mainly from the lower portions of the leaves., viz., Leafhopper, Empoascakerri (Pruthi), Whitefly, Acaudaleyrodes rachipora (Singh), Thrips, Megaleurothrips distalis (Karny), Mite, Polyphgotarsonemus latus (Banks), Aphid, Aphis craccivora (Koch) were recorded (Dawar et al., 2022). Many factors contribute to the crop's low output, but insect pests are a prominent one,. Yaduraju (2006) reported that in India, insects contribute (29%) annual yield losses of agricultural produce yields as compared to that of diseases (22%) or other pests (12%).The study aimed to find out the correlation of sucking insect, ecosystem with the weather parameters due to how much the variation in weather conditions bringing changes in sucking pest population.	Comment by Windows User: Reference????	Comment by Windows User: Rewrite the sentence for more clarity 
Materials and Methods
The present investigation was conducted at entomological Entomological research Research farmFarm, the College of Agriculture, Gwalior (Madhya Pradesh) during Kharif -2024. Gwalior is situated in the Nnorthern part of Madhya Pradesh at an elevation of 211.52 meters from mean sea level and lies between latitude and longitude of 26º14' North and 78º15' East, respectively. The climate of Gwalior is subtropical. The rainy season normally starts from mid of June after commencement of south-west monsoon and lasts up to September. The seeds of genotype i.e., CAZG 20-17 were sown manually on 27th July 2024 at a row distance spacing of 45 cm and plant to plant spacing of 10 cm. The weekly meteorological data (maximum and minimum temperature, morning and evening relative humidity, and rainfall) were sourced from the Meteorological Observatory, Department of Agronomy, College of Agriculture, Gwalior (M.P.).	Comment by Windows User: Batter to write “lies at 26º14' N latitude and 78º15' E longitude.”	Comment by Windows User: Poor sentence. Rewrite it
Observations on the incidence of jassid and whitefly population were recorded at weekly interval on five randomly selected plants with the help of cage and the population of mite insect pests was recorded by counting on three leaves (top, middle and bottom) on five plants randomly selected in the early morning hours, from first appearance to maturity of the crop. All the agronomic practices were carried out (except spray of insecticide) and the crop was allowed to have natural insect pest infestation. All the data were subjected to statistical analysis of the weather factors with pest incidence were worked out using Microsoft Excel.	Comment by Windows User: To long sentence. Split into short sentence	Comment by Windows User: Which type a statistical analysis were used. Mentioned here.
Results and Discussion
Population of sucking insect pests on cluster bean
Seasonal incidence of sucking insect pests was observed with weather parameters viz., maximum and minimum temperature, morning and evening relative humidity, rainfall and evaporation. Sucking insect pests i.e. jassid, whitefly and mites were first (August) observed about 15-16 days after germination. It is apparent that the sucking insect pests were appeared from August during year. The Ddata are presented in tTable 1. 	Comment by Windows User: Need to improve sentence structure and grimmer clarity.
Jassid:
The incidence of jassid on cluster bean was initially observed during the 33rd Standard Meteorological Week with a mean population of 0.6 jassids per plant. The average population gradually increased and reached its maximum of 6.2 jassids per plant in the 38th SMW. After the peak, the population gradually declined with the maturity of the crop, are represented in table 1. Thereafter, it started declining gradually and remained associated until the 44th SMW. To assess the influence of abiotic factors on jassid incidence, the correlation coefficient was calculated between the mean populations of jassid and various weather parameters. The statistical correlation analysis showed a positive non-significant relationship with rainfall (r = 0.573) at a 5 % level of significance. Minimum temperature, morning relative humidity, and evening relative humidity were found to be non-significant positive influences on the jassid population (r = 0.511, 0.173, 0.013) and significantly correlated with rainfall (r = 0.573). A negative non-significant correlation was observed with maximum temperature (r = -0.161). The present studies are is also supported by Pawar et al. (2017), who reported incidence of jassid starts from 3 weeks after sowing and reaches its maximum level in the 3rd week of September, among meteorological parameters rainfall had significant positive influence on jassid population and whitefly maximum temperature has negative correlation. Yadav et al. (2016), who found Jassid infestation increased up to the last week of September and declined gradually till the last week of October when crop was matured., Rrainfall showed significantly positive correlation and minimum temperature had non-significant positive relation with jassid population. Sharma et al. (2023), adheredobserved peak population of Jassid during 37th SMW (2nd week of September) and showed positive significant correlation with rainfall also positively correlated with evening relative humidity. The present results are also supported by Nishikant et al. (2024), who recorded the occurrence of jassid started from 32nd SMW and population increased steadily till the 38th SMW. Correlation study revealed that morning relative humidity and evening relative humidity had a positive but not statistically significant impact on the jassid population.	Comment by Windows User: Before writing an acronym, first mention the complete form of the word.
Whitefly:
The population of whitefly was first observed in the 33rd Standard Meteorological Week (SMW) with a count of 1.2 whiteflies per plant. The population gradually increased and reached its maximum of 5.0 whiteflies per plant during the 38th SMW. After the peak, a gradual decline in population was recorded. The statistical correlation analysis showed a positive correlation with minimum temperature (r = 0.641), morning relative humidity (r = 0.333), evening relative humidity (r = 0.311), and rainfall (r = 0.559). A negative correlation was observed with maximum temperature (r = -0.113). Among these, only the correlation with minimum temperature and rainfall was statistically significant at the 5% level, indicating that minimum temperature and rainfall significantly favoured whitefly multiplication, while the influence of other weather parameters was not statistically confirmed in table 2. The present finding supported by Dawar et al. (2022), who noted the population of whiteflies commenced on 3rd WAS, increased gradually and it reached its maximum level on 8th week after sowing, the Weather parameter includes minimum temperature, morning relative humidity, evening relative humidity showed positive correlation and rainfall was statistically significant with whitefly population. Yadav et al. (2016) recorded whitefly activity that showed a gradual rise up to 8 weeks after sowing, coinciding with the 4th week of September (36th standard week), the minimum temperature and rainfall showed significantly positive correlation with pest population at 5 per cent level. Pawar et al. (2017) noted the infestation of whitefly begins from 2nd week of August and reached its peak in 1st week of September, the correlation coefficient analysis revealed that maximum temperature was negatively correlated, while minimum temperature and rainfall were positively correlated with the whitefly population. Whitefly infestation was observed in the 2nd week of September with the positive significant correlation with minimum temperature Sharma et al. (2023).	Comment by Windows User: 1.2 ??? 	Comment by Windows User: Too long
Mites:
The occurrence of mites on cluster bean was initially recorded in the 33rd SMW with a count of 1.8 mites per plant and the population gradually increased in the following weeks. The peak population of 4.6 mites per plant was observed in the 38th SMW. Afterward, the mite population began to decline. Analysis showed a negative correlation with maximum temperature (r = -0.247). A positive correlation was also observed with morning relative humidity (r = 0.218), evening relative humidity (r = 0.275), rainfall (r = 0.495) and minimum temperature (r = 0.725) which were significant at the 5% level. Non-significant correlations were found with maximum temperature, rainfall, morning humidity and evening humidity. These results suggest that minimum temperature significantly promoted mite population build up, while other environmental factors showed no statistically significant influence. The current findings align with those of Dawar et al. (2022), who recorded mite infestation during the Kharif season indicated that mite remained active on the cluster bean crop from 6 to 12 weeks after sowing. Meteorological parameters like minimum temperature and rainfall had positive non-significant correlation, while maximum temperature negatively correlated with pest population.	Comment by Windows User: Ditto??
Conclusion
This research concludes the sucking insect pests infesting cluster bean observed were jassid, whitefly and mites. The infestation of jassid, whitefly and mites started during the 33rd Standard Meteorological Week. The populations steadily increased and reached their peak in the 38th SMW. The minimum temperature had positive significant correlation with mites and whitefly. While jassid and whitefly had positive significant correlation with rainfall.
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Table 1: Seasonal incidence of sucking insect pests in cluster bean during Kharif -– 2024.
	
SMW
	
Date 
	Weather parameters 
	
Population of sucking insect pests

	
	
	Temperature (oC)
	Relative humidity (%)
	Rainfall (mm)
	

	
	
	Max.
	Min.
	Morning
	Evening
	
	Jassid/plant
	Whitefly/plant
	Mites/3 leaves

	33
	Aug. 13 - 19
	34.7
	26.4
	84.9
	56.0
	080.2
	0.6
	1.2
	1.8

	34
	Aug. 20 - 26
	35.1
	25.9
	86.1
	56.6
	115.4
	2.6
	1.8
	2.4

	35
	Aug.- Sept. 27 - 2
	35.7
	25.8
	84.4
	52.1
	007.0
	2.8
	3.8
	3.6

	36
	Sept. 3 - 9
	35.6
	25.8
	83.1
	49.9
	003.2
	4.6
	4.2
	3.8

	37
	Sept. 10 - 16
	33.0
	24.7
	86.1
	62.3
	252.8
	5.8
	4.8
	4.2

	38
	Sept. 17 - 23
	32.6
	23.2
	84.3
	60.4
	141.0
	6.2
	5.0
	4.6

	39
	Sept. 24 - 30
	33.2
	25.2
	86.0
	64.4
	020.2
	3.2
	2.2
	2.8

	40
	Oct.1 - 7
	36.0
	24.5
	70.4
	45.6
	000.0
	3.6
	2.8
	3.2

	41
	Oct. 8 -14
	34.2
	22.7
	76.3
	55.0
	000.0
	2.8
	1.4
	2.4

	42
	Oct.15 - 21
	35.9
	19.3
	73.3
	43.0
	000.0
	2.4
	1.2
	2.2

	43
	Oct. 22 - 28
	35.0
	18.1
	73.3
	51.6
	000.0
	1.6
	1.0
	1.6

	44
	Oct. - Nov. 29 - 4
	35.9
	17.3
	77.4
	48.4
	000.0
	0.8
	0.2
	0.8

	45
	Nov. 5-11
	33.5
	16.5
	85.0
	56.0
	000.0
	0.0
	0.0
	0.0


SMW= Standard Meteorological Week
Table 2: Correlation coefficients (r) between pest population and weather parameter sduring Kharif- 2024.
	Pests
	Temperature (oC)
	Relative Humidity %
	Rainfall (mm)

	
	Maximum
	Minimum
	Morning
	Evening
	

	Jassid
	-0.161NS
	0.511NS
	0.173NS
	0.013NS
	0.573*

	Whitefly
	-0.113NS
	0.641*
	0.333NS
	0.311NS
	0.559*

	Mites
	-0.247NS
	0.725*
	0.218NS
	0.275NS
	0.495NS


Table 3: Regression linear equations and co-efficient of determination (R2) of sucking pests in relation to weather parameters in cluster bean Kharif- 2024	Comment by Windows User: Keep it concise 
	sucking insect pests
	Weather parameters
	Regression linear equation
	Co-efficient of determination (R2)

	Jassid
	Rainfall (mm)
	y = 0.0137x - 2.1908
	R2 = 0.3280

	Whitefly
	Minimum Temperature (oC)
	y = 0.3002x - 4.5452
	R2 = 0.4104

	
	Rainfall (mm)
	y = 0.012x - 1.7034
	R2 = 0.3121

	Mites
	Minimum Temperature (oC)
	y = 0.2872x - 4.0182
	R2 = 0.5252




[bookmark: _Hlk209011396]Fig. 1: Regression between jassid and rainfall 

Fig. 2: Regression between whitefly and minimum temperature 

Fig. 3: Regression between whitefly and rainfall 

Fig. 4: Regression between mites and minimum temperature 

Jassid/plant	y = 0.0137x - 2.1908
R² = 0.328
80.2	115.4	7	3.2	252.8	141	20.2	0	0	0	0	0	0	0.60000000000000064	2.6	2.8	4.5999999999999996	5.8	6.2	3.2	3.6	2.8	2.4	1.6	0.8	0	Rainfall (mm)

Jassids/plant


Whitefly/plant	y = 0.3002x - 4.5452
R² = 0.4104
26.4	25.9	25.8	25.8	24.7	23.2	25.2	24.5	22.7	19.3	18.100000000000001	17.3	16.5	1.2	1.8	3.8	4.2	4.8	5	2.2000000000000002	2.8	1.4	1.2	1	0.2	0	Minimum Temperature

Whitefly/plant


Whitefly/plant	y = 0.012x - 1.7034
R² = 0.3121
80.2	115.4	7	3.2	252.8	141	20.2	0	0	0	0	0	0	1.2	1.8	3.8	4.2	4.8	5	2.2000000000000002	2.8	1.4	1.2	1	0.2	0	Rainfall (mm)

Whitefly/plant


Mites/3 leaves	y = 0.2872x - 4.0182
R² = 0.5252
26.4	25.9	25.8	25.8	24.7	23.2	25.2	24.5	22.7	19.3	18.100000000000001	17.3	16.5	1.8	2.4	3.6	3.8	4.2	4.5999999999999996	2.8	3.2	2.4	2.2000000000000002	1.6	0	0	Minimum Temperature

Mites/3 leaves


