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ABSTRACT
The field experiment was conducted with cowpea (CO 7) to study the population dynamics of pest incidence in Pulse crop ecosystem during the year 2020-2021 at KVK, Virinjipuram. The result revealed that the peak activity of leaf hopper, whitefly and aphids were recorded in 43rd SW ,42nd SW and 45th. The peak activity of podbug was also observed during 46th. The spotted pod borer and pod borer was recorded and peak activity was recorded at 46th, 47th SW. The natural enemies was ranged from 0.20 to 1.20 Nos./plant. The population of whitefly in yellow sticky traps per week (2.20Nos./trap/week) and peak activity during 41st SW. The spodoptera liture was also observed during 43rd SW and it was ranged from 0.33 to 2.00 nos./trap/week).
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1.INTRODUCTION

Cowpea is predominantly cultivated across tropical and subtropical regions worldwide for its use as both a vegetable and a grain crop, and to a lesser extent as a source of fodder. It is regarded as a highly versatile pulse due to its smothering growth habit, tolerance to drought, capacity to improve soil fertility, and wide range of applications. Although cowpea is generally considered a hardy crop, it is susceptible to infestation by numerous insect pests that affect its productivity. Major pests include leaf miners, whiteflies (Bemisia tabaci), leafhoppers (Empoasca spp.), mites (Tetranychus spp.), thrips (Megalurothrips sjostedti), Ootheca spp., Clavigralla spp., Maruca spp., and aphids (Aphis craccivora). These pests can substantially reduce yield and, in severe cases, lead to complete crop failure, as they attack the plant at various growth stages (Oyewale and Bamaiyi, 2013).

A diverse assemblage of insect pests, comprising as many as 21 species across multiple taxonomic groups, has been documented to infest cowpea throughout its developmental stages, from germination to physiological maturity (Sardhana and Verma, 1986). Among these, several species are of particular economic importance, including the aphid Aphis craccivora Koch, the jassid Empoasca fabae (Harris), the thrips Megaleurothrips distalis Karny, the semilooper Thysanoplusia orichalcea (Fabricius), the leaf miner Phytomyza horticola Meigen, and the pod borer Helicoverpa armigera (Hübner). These pests are widely recognised for their capacity to inflict substantial yield losses under field conditions (Prasad et al., 1983; Satpathy et al., 2009).
Sucking insect pests, notably aphids, jassids, and whiteflies, constitute a major limitation to the sustainable and profitable production of cowpea. Their economic significance arises not only from direct damage caused by sap extraction, which weakens plant vigour and reduces productivity, but also from their role as vectors of plant viral diseases. For instance, Aphis craccivora has been reported to cause yield losses ranging from 20–40% in Asia and up to 35% in Africa, while Empoasca kerri is capable of inducing losses of as much as 39% (Singh and Van Emden, 1975). In addition, Bemisia tabaci is of considerable agronomic importance due to its high efficiency in transmitting plant viruses that adversely affect cowpea growth and yield.

In addition to sucking pests, Helicoverpa armigera inflicts damage on multiple plant parts, including leaves, buds, flowers, and pods. Early instar larvae primarily feed on foliage, whereas later instars bore into pods, inserting their heads while leaving the rest of the body exposed. Similarly, larvae of Maruca vitrata web together flowers, inflorescences, leaves, and pods, feeding within these protective structures, which shield them from natural enemies and unfavourable environmental conditions.

In light of these considerations, the present investigation aims to generate fundamental insights into the abundance and distribution of major cowpea insect pests in relation to prevailing weather parameters. Such information is essential for determining the optimal timing of management interventions and for developing effective pest control strategies. Accordingly, the study focuses on the population dynamics of key insect pests affecting cowpea.
2.MATERIALS AND METHODS
	A field experiment was conducted with Cowpea (CO 7) to study the population dynamics of pest incidence in Pulse crop ecosystem during Rabi season in the year 2020-2021 at KVK, Virinjipuram , Tamil Nadu Agricultural University, TamilNadu. The experiment plot (each 5 cents/plots) was kept in unprotect condition throughout the cropping period.  Observations were recorded on the pest like leaf hopper, aphids, whitefly, mealy bug, cowbug, pod bug, spotted pod borer, Pulme moth and natural enemies at weekly interval from 15 DAS. Meteorological data during the study period was collected from Observatory at ICAR-Krishi Vigyan Kendra, Virinjipuram (Table 2). Pheromone traps and Yellow stick trap were installed for pink bollworm on 15th SW. The septa were changed once in 21 days. Observations were systematically recorded on the weekly abundance of tobacco cutworm moths and whiteflies captured per trap, as presented in Tables 1 and 2. Concurrently, meteorological data, including temperature, rainfall, relative humidity, and daily sunshine hours over the entire period of investigation, were obtained from the Agro-Climatology Research Centre, Tamil Nadu Agricultural University, Coimbatore.
Subsequent analyses involved the computation of correlation coefficients to assess the relationships between pest incidence and prevailing weather parameters. In addition, linear regression models were developed to further elucidate the extent and nature of these associations. Statistical analyses, including correlation and multiple linear regression, were performed using the Statistical Package for the Social Sciences (SPSS) software, ensuring rigorous evaluation of the data.


2.1 Incidence of sucking pests (aphids, leafhoppers and thrips)
The population of sucking pests was assessed through weekly observations on ten randomly tagged plants from each subplot. From each selected plant, three leaves—representing the upper, middle, and lower canopy levels—were examined, and pest counts were recorded separately for each stratum. Subsequently, the mean population per plant was calculated.

2.2 Pod-sucking bugs
For the assessment of hemipteran pod-sucking bugs, ten plants in each subplot were tagged, and the number of bugs per plant was recorded at regular intervals. The average number of bugs per plant was then determined.

2.3 Pod borer
The incidence of pod borer was monitored by recording the number of larvae per plant at weekly intervals, commencing from pod formation and continuing until crop harvest.

2.4 Natural enemies (predator population)
The population of natural enemies was recorded weekly based on observations from ten tagged plants in each plot. In the case of coccinellids, counts of eggs, larvae, pupae, and adults were documented per plant. Similarly, populations of other predatory groups, including chrysopids, syrphids, and spiders, were assessed using the same methodology. Mean counts of eggs, larvae, pupae, and adults per plant were subsequently calculated.
3.RESULT AND DISCUSSION
            The incidence of major sucking pests recorded on cowpea during wither season during 2020-2021 at weekly interval starting from 25 days after sowing to harvesting and represented in Table 1. 
The incidence of leafhopper population was initially recorded during the 38th Standard Meteorological Week (SMW), with a density of 0.90 individuals per three leaves under a temperature of 32.10°C, relative humidity of 66.40%, and rainfall of 0.5 mm. Thereafter, the population exhibited a gradual increase, reaching a peak of 2.40 individuals per three leaves during the 43rd SMW, coinciding with a temperature of 34.6°C, relative humidity of 69.6%, and rainfall of 6.70 mm (Tables 1 and 2). Subsequently, the population declined progressively until the 47th SMW, although aphid presence persisted throughout the cropping period. These findings are in agreement with those of Soratur et al. (2017), who reported a positive association with higher temperatures and a negative relationship with minimum temperature (r = −0.782**), as well as with morning (r = −0.651**) and evening (r = −0.598*) relative humidity. Furthermore, a negative correlation between leafhopper population and rainfall was also observed.
The incidence of aphid population was first noted during the 38th SMW, with a density of 2.20 individuals per 10 cm twig per plant under similar environmental conditions (32.10°C, 66.40% relative humidity, and 0.5 mm rainfall). The population increased steadily and attained a peak of 7.80 individuals per 10 cm twig per plant, initially during the 41st SMW and subsequently again during the 45th SMW under a temperature of 34.6°C, relative humidity of 69.6%, and rainfall of 6.70 mm (Tables 1 and 2) (Dharanikota Lalithambica Devi et al., 2023). The population remained relatively stable for approximately three weeks before reaching the second peak, after which a gradual decline was observed until the end of the cropping period. The present findings are consistent with those reported by Borad et al. (2020), who observed initial aphid incidence during the 10th SMW (vegetative stage), followed by a peak in the 14th SMW and a subsequent decline with crop maturity. Similar trends were reported by Prajapati et al. (2020), who documented aphid occurrence from the 13th to the 23rd SMW, persisting until crop maturity. Correlation analysis (Table 3) revealed a significant positive relationship between aphid population and maximum temperature (r = 0.268), while negative correlations were observed with minimum temperature (r = −0.532), relative humidity (r = −0.532), and rainfall (r = −0.302). However, these results contrast with the findings of Choudhary et al. (2017), who reported a negative influence of temperature and a significant positive correlation with relative humidity on aphid population dynamics.
The incidence of whitefly infestation was first recorded during the 38th SMW, with a population density of 0.30 individuals per three leaves (Table 2) under a temperature of 32.10°C, relative humidity of 66.40%, and rainfall of 0.5 mm. The population increased progressively and reached its peak during the 42nd SMW at a temperature of 32.5°C, relative humidity of 77.40%, and rainfall of 33.2 mm. Thereafter, a declining trend was observed for the remainder of the cropping period. These findings are in agreement with those of Anandamurthy et al. (2017), who reported that Bemisia tabaci populations first appeared during the second week of March and reached a peak in the fifth week of April (4.89 whiteflies per three leaves), followed by a gradual decline. Correlation analysis indicated a significant positive association between whitefly population and maximum temperature (r = 0.657*), along with a non-significant positive relationship with minimum temperature (r = 0.084 NS). In contrast, significant negative correlations were observed with morning (r = −0.755**) and evening (r = −0.794**) relative humidity. These results are further supported by Kumar et al. (2004), who reported that temperature conditions were conducive to whitefly population build-up, showing a positive association in mungbean and urd bean. Similarly, Yadav et al. (2015) documented a significant positive correlation between B. tabaci populations and maximum temperature (r = 0.75), thereby reinforcing the present observations.
	

The peak activity of pod-sucking bugs was observed during the 46th standard week, with population levels ranging from 0.00 to 1.70 individuals per three leaves. The incidence of spotted pod borer and pod borer was also recorded, with populations varying from 0.40 to 2.40 and 0.30 to 0.90 larvae per plant, respectively. Their peak activity was noted during the 46th and 47th standard weeks. The abundance of natural enemies ranged from 0.20 to 1.20 individuals per plant (Table 2).

The population of whiteflies, as monitored using yellow sticky traps, reached a peak of 2.20 individuals per trap per week during the 41st standard week. Spodoptera litura incidence was observed during the 43rd standard week, with trap catches ranging from 0.33 to 2.00 individuals per trap per week.

These findings are consistent with earlier studies. Ganapathy (2010) reported peak incidence of Maruca vitrata between the 40th and 47th standard meteorological weeks (October to November). Similarly, Soratur et al. (2017) observed a high infestation of M. vitrata during the 43rd standard meteorological week (fourth week of October), supporting the present observations. Niba (2011), working in South Africa, documented that pod-sucking bugs colonised cowpea fields approximately eight weeks after sowing and persisted until harvest, reaching peak infestation at around twelve weeks after sowing. These observations are in agreement with the present results.

Furthermore, Patel et al. (2010) reported that M. vitrata infestation in cowpea commenced during mid-March at the pod-setting stage and attained a peak density of 1.21 larvae per plant during the fourth week of March, corresponding to the peak pod formation stage. This is also in line with the findings of Ganapathy (2010), who noted that peak incidence of spotted pod borer in cowpea and pigeon pea occurred between the 40th and 47th standard weeks (October to November).

Swathi et al. (2015) reported that meteorological parameters such as relative humidity and sunshine hours exhibited a non-significant negative correlation with the population of M. vitrata. Overall, the results of the present investigation are broadly in agreement with these earlier reports.
4. CONCLUSION
The study revealed that leafhopper, whitefly, and aphid populations peaked during the 42nd - 45th standard weeks, coinciding with high temperatures and moderate humidity. Pod borer and pod bug incidences were higher during late crop stages. Understanding these population peaks can guide the timing of integrated pest management interventions, including the strategic use of traps and biological control measures.	
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Table 1.Mean population of major pests in Cowpea crop ecosystem
	Standard weeks
	Leafhopper
(No/3 leaves)
	Whitefly
(No/3 leaves)
	Aphid
(No/3leaves)
	Podbug (No/plant)
	Pod borer(No/plant)
	Natural enemies
	YST (Nos./
trap/week)
	Spodoptera litura (Nos./trap/week)

	38
	0.90
	0.30
	2.20
	0.00
	0.00
	0.25
	1.40
	0.00

	39
	1.10
	0.80
	2.80
	0.00
	0.00
	0.5
	0.80
	0.00

	40
	1.40
	0.70
	2.00
	0.00
	0.00
	0.45
	1.40
	0.00

	41
	1.00
	0.40
	4.10
	0.00
	0.00
	0.4
	2.20
	0.33

	42
	0.80
	1.85
	4.20
	0.00
	0.00
	0.35
	0.40
	1.00

	43
	2.40
	0.40
	4.50
	0.60
	0.30
	0.55
	1.60
	2.00

	44
	1.70
	1.10
	7.00
	1.00
	0.00
	0.45
	1.60
	0.10

	45
	1.90
	1.50
	7.80
	1.20
	0.50
	0.85
	0.80
	1.66

	46
	2.30
	0.90
	1.40
	1.70
	0.30
	0.5
	2.00
	0.33

	47
	1.70
	1.80
	3.30
	1.30
	0.90
	0.45
	1.00
	0.66
















Table 2. Meteorological data for the cropping period (2020-2021)
	Standard Week
	Minimum Temperature
(oC)
	Maximum Temperature
(oC)
	Relative Humidity (%)
	Rainfall
(mm)

	38
	23.7
	32.1
	66.4
	5.0

	39
	23.0
	34.9
	69.9
	6.0

	40
	23.6
	34.5
	64.6
	1.0

	41
	23.3
	34.6
	69.6
	6.7

	42
	22.9
	32.5
	77.4
	33.2

	43
	22.0
	33.3
	77.9
	22.4

	44
	20.4
	33.6
	73.3
	0.0

	45
	20.9
	33.3
	74.3
	4.8

	46
	21.8
	30.4
	89.0
	42.4

	47
	19.8
	31.4
	92.4
	2.7

	48
	19.6
	27.1
	91.9
	176.4

	49
	21.3
	27.6
	98.4
	96.9

	50
	17.3
	29.2
	96.4
	0.0

	51
	17.8
	28.3
	91.6
	1.5

	52
	17.4
	29.3
	88.0
	0.5










Table 3. Correlation with insect pest and weather parameters in Cowpea crop ecosystems 
	Major Pests
	Minimum
Temperature
	Maximum
Temperature
	Relative
Humidity
	Rainfall

	Leafhopper (No/3 leaves)
	-0.592
	-0.360
	0.548
	0.286

	Whitefly (No/3 leaves)
	-0.598
	-0.338
	0.547
	0.119

	Aphid (No/3leaves)
	-0.532
	0.268
	-0.071
	-0.302

	Podbug (No/plant)
	-0.829**
	-0.648*
	0.780**
	0.254

	Pod borer(No/plant)
	-0.751**
	-0.522
	0.773**
	-0.014

	Coccinellid (No/plant)
	-0.550
	-0.127
	0.406
	0.151

	Spider(No/plant)
	0.091
	0.510
	-0.468
	-0.421

	Tobacco cut worm(No/Plant)
	0.015
	0.031
	0.061
	0.481

	YST (Nos./trap/week)
	0.106
	-0.031
	-0.025
	0.059

	Spodoptera litura (Nos./trap/week)
	-0.334
	-0.114
	0.307
	0.293
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