POPULATION DYNAMICS OF MAJOR INSECT PESTS OF COWPEA [VIGNA UNGUICULATA L. WALP] CROP ECOSYSTEM
ABSTRACT
[bookmark: _GoBack]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 (2.40,1.85 and 7.80 Nos./3leaves). The peak activity of podbug was also observed during 46th and it was ranged from 0.00 to 1.70 Nos./3leaves). The spotted pod borer and pod borer was recorded and it was ranged viz., 0.40 to 2.40; 0.30 to 0.90 Nos./plant 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 mainly grown in tropical and sub-tropical regions in the world for vegetable and grains and to lesser extent as a fodder crop. It is a most versatile pulse crop because of its
smothering nature, drought tolerant characters, soil restoring properties and multi-purpose
uses. Cowpea is a hardy crop but it hosts many insect pests that attack vegetables. These
include; leaf miners, whiteflies (Bemisia tabaci), leafhoppers (Empoasca sp.), mites
(Tetranychus spp.), thrips (Megalurothrips sjostedti), Ootheca sp., Clavigralla sp., Maruca
sp. and aphids (Aphis craccivora) which generally cause low yield and sometimes total yield
losses and crop failure occur due to the activities of a spectrum of insect pests which ravage
the crop in the field at different growth stages (Oyewale and Bamaiyi, 2013). As many as 21 insect pests of different groups have been recorded damaging cowpea from
germination to maturity (Sardhana and Verma,1986). 
Among them aphid, Aphis craccivora Koch; jassid, Empoasca
fabae (Harris); thrips, Megaleurothrips distalis Karny; semilooper, Thysanoplusia orichalcea
(Fab.); Leaf miner, Phytomyza horticola Meigen and pod borer, Helicoverpa armigera
(Hubner) resulting in heavy yield losses (Prasad  et al., 1983; Satpathy et al., 2009). Sucking pests like aphid, jassid and whitefly are important pests limiting profitable cultivation of cowpea not only by direct sap sucking but also by virus transmission. Aphis craccivora cause significant yield losses of 20-40 per cent in Asia and up to 35 per cent in Africa. E. kerri causes yield reduction up to 39 per cent (Singh and Van Emden, 1975). B. tabaci is also of considerable importance because it also transmits the viral diseases in cowpea. H. armigera cause damage by attacking on various plant parts viz., leaves, buds, flowers and pods of cowpea. Young larvae feed on the leaves, later stage larvae feed on the pods by thrusting its head into the pod and keeping remaining body out. The larvae of M. vitrata web the flowers or inflorescence with the adjacent leaves and pods, feed from inside the webbed mass which protects them from the natural enemies and adverse natural conditions. Considering all the above facts the present investigation is proposed to develop basic information on abundance and distribution of pest in relation to weather parameter as it help determining appropriate time of action and suitable effective method of control. Hence, an attempt has been made to study the population dynamics of major insect pests of 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 the year 2020-2021 at KVK, Virinjipuram , Tamil Nadu Agricultural University, TamilNadu. The experiment plot 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 made on the number of Tabacco cut worm moths and whitefly trapped per week per trap (Table 1&2).
2.1.Incidence of sucking pests Aphids, leafhoppers and thrips 
For estimating the populations of these sucking insects 10 plants were tagged from each subplot for weekly observations. Three leaves were selected one each from top, middle, bottom and the counts were made separately. Later the average population per plant was worked out. 
2.2. Pod sucking bugs
 In case of hemipteran bugs, ten plants in each sub plots were tagged and number of bugs per plat was recorded. Average number of bugs per plant was worked out.  
2.3.Pod borer 
The pod borer incidence was recorded by counting the number of pod borer larvae per plant after the pod formation at weekly intervals until the harvest of the crop.
2.4.Natural enemies or Predator population
 The natural enemies population was recorded weekly by taking the observations from tagged plants from each plots (10 plants per plot). In case of coccinellids the number eggs, grubs, pupae and adults per plant were recorded. The other natural enemies like chrysopids, syrphids and spiders population was recorded in the same manner. Later the mean eggs, grubs, pupae and adults per plant were worked out.
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 leaf hopper population was first observed during 38th SMW as 0.90/ 3 leaves at the temperature range of 32.10°C relative humidity 66.40 per cent and rainfall of 0.5 mm. The population increased gradually and reached its peak 43rd 2.40/3leaves at temperature range of 34.6°C, relative humidity 69.6 per cent and rainfall of 6.70mm (Table 1&2). Furthermore, the population was declained upto 47th SMW aphid population was noticed throughout the crop period. These results are supported by Soratur et al. (2017) who reported that positive correlation with high temperature and inverse relationship with minimum temperature (r = -0.782**), morning (r = -0.651**) as well as evening (r = - 0.598*) relative humidity. Additionally, there was a negative correlation between leafhopper and rainfall. 
The incidence of aphid population was first observed during 38th SMW as 2.20/ 10 cm twig of plant at the temperature range of 32.10°C relative humidity 66.40 per cent and rainfall of 0.5 mm. The population increased gradually and reached its peak 45 th 7.80/10 cm twig/plant during 41st SMW at the temperature range of 34.6°C, relative humidity 69.6 per cent and rainfall of 6.70mm (Table 1&2). Furthermore, the population was sustained next three weeks and again reached to peak 7.80 during 45th SMW. There after a decline in the aphid population was noticed throughout the crop period. The present findings were corporate with Borad et al. (2020) they reported that the aphid population appeared first during March (10th SMW) at vegetable stage and attained peak during 14th SMW. Then the population decline with maturity of crop. Similar result observed by Prajapati et al. (2020) who reported that aphid population on cowpea during March (13th SMW) and present until the 23rd SMW and continued till crop maturity period. Correlation of aphid population with weather parameters (Table 3) showed that significant positive correlation with maximum temperature (0.268) and negatively correlated with minimum temperature (-0.532), Relative humidity (-0.532) and Rainfall (-0.302). This is in contrary with findings of Choudhary et al. (2017) reported that temperature had negative influence on population of aphids and significant positive correlation with relative humidity. 
The infestation of whitefly were first observed during 0.30/3 leaves (Table 2) during 38th SMW at the temperature range of 32.10°C relative humidity 66.40 per cent and rainfall of 0.5 mm. The population increased gradually and peak was attained during the 42nd SMW at temperature range of 32.5°C, relative humidity 77.40 per cent and rainfall 33.2 mm. Subsequently, the population was declined for remaining weeks throughout the crop period. This findings was agreement with the findings of Anandamurthy et al. (2017) reported that B. tabaci population first appeared in the second week of March and reached a peak during fifth week of April (4.89 white flies/3 leaves) when the maximum and minimum temperature, were high and gradually decline throughout the crop period. The whitefly population showed significant positive correlation (r = 0.657*) with maximum temperature and non-significant positive correlation with minimum temperature (r = 0.084NS).  Whereas, negative significant relation with morning relative humidity (r = -0.755**) and evening relative humidity (r = -0.794**). These results are supported by Kumar et al. (2004) who reported that temperatures were conductive to the whitefly population, showing a positive association in mung and urd bean. These findings had been previously examined and validated by Yadav et al. (2015) they reported that a positive correlation with temperature, that the populations of B. tabaci had a significant positive correlation with maximum temperature (r= 0.75). 
	The peak activity of podbug was also observed during 46th and it was ranged from 0.00 to 1.70 Nos./3leaves). The spotted pod borer and pod borer was recorded and it was ranged viz., 0.40 to 2.40; 0.30 to 0.90 Nos./plant and peak activity was recorded at 46th and 47th SW.  The natural enemies was ranged from 0.20 to 1.20 Nos./plant (Table 2). 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). Ganapathy (2010) also reported the peak incidence of M. vitrata from 40th SMW (October) to 47th SMW (November). High incidence of M. vitrata was observed during 43rd SMW (4th week of October) by Soratur et al. (2017). Thus, these reports are in agreement with the present investigation. The present findings are also in agreement with Niba (2011) from South Africa; pod sucking bugs entered in cowpea fields at 8 weeks after sowing and remained on the crop till harvesting. They attained peak infestation level at 12 weeks after sowing. The results are in agreement with Patel et al. (2010). They stated that M. vitrata on cowpea was initially noticed during middle of March at pod setting stage and reached to its highest (1.21 larvae/plant) level during peak pod formation i.e. (Fourth week of March) and also the results are in line with Ganapathy (2010) who reported that peak incidence of spotted pod borer in cowpea and pigeon pea started from 40th (October) to 47th standard week (November). Swathi et al. (2015) revealed that none of the meteorological parameters like relative humidity and sunshine hours had non-significant negative correlation with the occurrence of M. vitrata population. Thus, the result obtains in present investigation is more or less in confirmation with earlier report.
4.CONCLUSION
 	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 peak activity was recorded at 46th, 47th SW.Most of the sucking insect pests showed positive significance with maximum temperature and negative significance with relative humidity and non-significance with rainfall.    
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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Fig.1. Seasonal incidence of major pest in Cowpea
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