


Studies the effect of some bio-rational insecticides on chickpea crop against gram pod borer Helicoverpa armigera (Hubner)


Abstract
The investigation was conducted during Rabi, 2023- 2024 at the Agricultural   Research farm, R.B.S. College Bichpuri, Agra. The major insect pest recorded was gram pod borer was recorded. Studies on HaNPV+ Bacillus thuringiensis (1.11 larvae/ five plant) Shown the highest level of efficacy among the treatment followed by HaNPV (1.56 larvae/ five plant), Beauveria bassiana (3.00 larvae/ five plant), Bacillus thuringiensis (2.33 larvae/ five plant), NSKE@ 5% (2.78 larvae/ five plant), Beauveria bassiana+ HaNPV+ Neem oil (1.44 larvae/ five plant), Beauveria bassiana+ NSKE+ Bacillus thuringiensis (1.67 larvae/ five plant), and control (6.67 larvae/ five plant). The lowest overall mean larval population was recorded in treatment Beauveria bassiana followed by NSKE. Results on percent pod damage reveals that among the all treatments, the lowest percent pod damage was recorded in HaNPV+ Bacillus thuringiensis (11.27%). While highest percent pod damage was recorded in treatment Beauveria bassiana (17.29%). Results on yield (q/ha.) shows that the highest yield of 16.00q/ha was observed from the plot treated with HaNPV+ Bacillus thuringiensis. Whereas, the lowest yield among the treatment was observed with the spray application of Beauveria bassiana (11.67 q/ha.)    
Key words: Bio-rational, efficacy, Chickpea, Helicoverpa armigera, Management .
Introduction
Chickpea (Cicer arietinum) is an important food crop among pulses crops. India is the largest chickpea- producing country, with a 75% share a global production (Gaur et al. 2019). Nutritionally, it contains 24% protein, 59% carbohydrates and 3.2% minerals. Besides all this, it is suitable for various crop rotation and bears nodules on its roots, which use to fix the atmospheric nitrogen into the soil and make it more fertile. Chickpea is the third most important pulse crop in the world, after dry bean and field pea (Gagdish & Jayalakshmi, 2014). In India during 2022- 2023 chickpea was cultivated on a 14.9 Mha area which yielded 16.23 Mt with a productivity of 1252 kg ha (Annonymous, 2023). The national average productivity is 810 kg ha. Three states Madhya Pradesh, Rajasthan and Uttar Pradesh account for 84% of the area and 86% of production in the country. Many factors aid in contributing to the low productivity of chickpea, the major constraint in chickpea cultivation in recent years was found to be the attack of the insect pest. In India annually losses due to insect pest are estimated at around 7-15% with a monetary loss of 10950 m Indian rupees in chickpea. The major insect pests of chickpea crop are mainly gram pod borer Halicoverpa armigera (hubner), Spodoptera litura, agrotis ipsilon, plusia sp.Helicoverpaarmigera is polyphagous in nature which causes to many crops. Its larvae appeared on the chickpea crop after 15 days of germination (Kambrekar, 2005). The pod borer damaging all parts of the plant (leaves, flower, and pods). Initially the larvae feed on the leaves and tender twigs of the chickpea plant and later, when the pods are formed the larvae borer into the pods.Use of the chemical pesticides has resulted in instantly high returns to farmers. However, their heavy and extensive use has created various health and environmental problems. To avoid these problems, use of environmentally safer bio-pesticides is gaining momentum these days. 
Materials and Method
The field experiment was laid out at the Agricultural Research farm, R.B.S. College, Bichpuri, Agra during Rabi 2023-24. The crop was sown in the first week of November at spacing between row to row 30 cm and plant to plant 10 cm. Chickpea variety GNG 2144 seed were sown in equal sized plots measuring 5m x 4m. Experimental area was conducted in a randomized block design with 3 replications. The crop was grown with recommended agronomic practices. Eight experimental treatments including control were T1 HaNPV @ LE/h,T2 Beauveria bassiana @ 400gm/h, T3Bacillus thuringiensis @ 1 L/h, T4 HaNPV + Bacillus thuringiensis@ 250 LE + 1 liter/h, T5 NSKE @ 5% @ 25 kg/h, T6Beauveria bessiana + HaNPV + Neem oil @ 400gm + 250 LE + 2 liter/h,  T7 Beauveria bassiana + NSKE + Bacillus thuringiensis @ 400gm + 25kg + 1 liter/h, T8 Control. Two foliar sprays were applied first at 50 percent flowering and then at interval of 15 days after first spray. The observation on the population of Helicoverpa armigera larvae was recorded 24 hours before the spray and at 3, 7, and 10 days after each spray from randomly selected 05 plants in each plot. The data were subjected to analysis of variance using suitable statistical procedure with following formula.
	
		
Results and discussion
The data obtain from first spray against the population of gram pod borer larvae on the basis of larvae per five plant (table 1)All of the insecticides treatments were considerably more successful in lowering the gram pod borer larval population (5.33 larvae/five plant) than the untreated plots, according to the pooled analysis of spray observation. In comparison to the other treatments, HaNPV +Bacillus thuringiensis ( 1.56 larvae/five plant) shown the highest level of efficacy in reducing the occurrence of gram pod borer. The other treatments effectiveness, however, was in the order of Beauveria bassiana +HaNPV +Neem oil (1.67 larvae/five plant ), HaNPV (2.00 larvae /five plant), Beauveria bessiana  +NSKE + Bacillus thuringiensis (2.33 larvae/five plant) and Bacillus thuringiensis (2.67 larvae/five plant). The lowest overall mean larval population was recorded in treatment Beauveria bassiana (3.33 larvae/five plant) followed by NSKE@5% (3.00 larvae/five plant).
Table 1: Effects of first spray various bio-pesticides on the larval population of H. armigera (Hub.) in chickpea crop during Rabi, 2023-24.
	Treatments
	PTP
	Number of larvae per five plant during 1st spray

	
	
	3 DAS
	    7 DAS
	10 DAS
	Mean

	HaNPV
	4.00
(2.11)*
	2.33
(1.68)
	2.00
(1.56)
	1.67
(1.47)
	2.00
(1.56)

	Beauveria bassiana
	4.67
(2.27)
	3.67
(2.04)
	3.33
(1.96)
	3.00
(1.86)
	3.33
(1.96)

	Bacillus thuringiensis
	4.33
(2.20)
	3.00
(1.87)
	2.67
(1.78)
	2.33
(1.68)
	2.67
(1.78)

	HaNPV+ Bacillus thuringiensis
	4.67
(2.27)
	2.00
(1.56)
	1.67
(1.47)
	1.00
(1.22)
	1.56
(1.43)

	NSKE @5%
	4.00
(2.11)
	3.33
(1.96)
	3.00
(1.86)
	2.67
(1.78)
	3.00
(1.86)

	Beauveria bassiana+HaNPV+Neem oil
	4.00
(2.11)
	2.00
(1.56)
	1.67
(1.47)
	1.33
(1.35)
	1.67
(1.47)

	Beauveria bassiana+NSKE+ Bacillus thuringiensis
	4.33
(2.20)
	2.67
(1.78)
	2.33
(1.68)
	2.00
(1.57)
	2.33
(1.68)

	Control 
	4.67
(2.17)
	5.00
(2.34)
	5.33
(2.41)
	5.67
(2.48)
	5.33
(2.32)

	S.Em±
	0.07
	0.12
	0.08
	0.07
	0.06

	CD at 0.5%
	NS
	0.35
	0.25
	0.23
	0.17


*data presented in parentheses are square root transformed

Table 2: Effects of second spray various bio-pesticides on the larval population of H. armigera Hub. in chickpea crop during Rabi, 2023-24.

	Treatments
	PTP
	Number of larvae per five plant during 2nd spray

	
	
	3 DAS
	    7 DAS
	10 DAS
	Mean

	 HaNPV
	3.00
(1.86)*
	2.00
(1.56)
	1.67
(1.47)
	1.00
(1.18)
	1.56
(1.43)

	Beauveria bassiana
	3.67
(2.04)
	3.67
(2.04)
	3.00
(1.86)
	2.33
(1.68)
	3.00
(1.87)

	Bacillus thuringiensis
	3.00
(1.86)
	2.67
(1.78)
	2.33
(1.68)
	2.00
(1.58)
	2.33
(1.68)

	HaNPV+ Bacillus thuringiensis
	2.33
(1.68)
	1.67
(1.47)
	1.00
(1.18)
	0.67
(1.08)
	1.11
(1.26)

	 NSKE @5%
	3.33
(1.96)
	3.33
(1.96)
	2.67
(1.78)
	2.33
(1.68)
	2.78
(1.81)

	Beauveria bassiana+HaNPV+Neem oil
	2.00
(1.57)
	2.00
(1.56)
	1.33
(1.35)
	1.00
(1.18)
	1.44
(1.39)

	Beauveria bassiana+NSKE+ Bacillus thuringiensis
	2.67
(1.78)
	2.00
(1.56)
	1.67
(1.47)
	1.33
(1.35)
	1.67
(1.47)

	 Control 
	5.67
(2.48)
	6.00
(2.55)
	6.67
(2.62)
	7.33
(3.05)
	6.67
(2.59)

	S.Em±
	0.10
	0.11
	0.09
	0.08
	0.06

	CD at 0.5%
	NS
	0.34
	0.27
	0.26
	0.19


*data presented in parentheses are square root transformed

The second insecticides spray was applied 15 days after first spray and the observation on larval population of H. armigera was recorded one day before and 3, 7, and 10 days after each spray. The observation recorded on the decline in gram pod borer population after the second application of different treatment reveals that among the different treatment HaNPV + Bacillus thuringiensis was found to be the most effective treatment and recorded the minimum larval population of H. armigera1.67, 1.00, and 0.67 larvae/five plant after, 3, 7 and 10 days of spray respectively. The 2nd most effective treatment was Beauveriabassiana +HaNPV + Neem oil recorded mean larval population 2.00, 1.33, and 1.00 larvae /five plant after 3, 7, and 10 days of spray respectively. The next most effective treatment was HaNPV recorded mean larval population 2.00, 1.67, 1.00 larvae /five plant followed by Beauveria bassiana +NSKE + Bacillusthuringiensis  (2.00, 1.67, and 1.33 larvae / five plant ) and Bacillusthuringiensis (2.67, 2.33, and 2.00 larvae /five plant) after 3, 7, and 10 days of spray respectively. The least effective treatment was Beauveria bassiana and recorded maximum mean larval population 3.67, 3.00 and 2.33 larvae /five plant. The second least effective treatment was NSKE @5% recorded mean larval population 3.33, 2.67 and 1.33 larvae/five plant after 3, 7, and 10 days of spray respectively.According to the pooled analysis of observation of second spray. In comparison to the other treatment, HaNPV + Bacillus thuringiensis (1.11 larvae /five plant) shown the highest level of efficacy in reducing the occurrence of gram pod borer. The lowest overall mean larval population was recorded in treatment Beauveria bassiana (3.00 larvae/five plant) followed by NSKE@5% (2.78 larvae/five plant).

Percent pod damage:

The data presented in table 3 reveals that among the all treatments, the lowest percent pod damage was recorded in HaNPV + Bacillus thuringiensis (11.27%). The second lowest percent pod damage was recorded in Beauveriabassiana + HaNPV+ Neem oil (12.80%) followed by HaNPV (13.20%),Beauveria bassiana+NSKE+ Bacillus thuringiensis (13.80%) and Bacillusthuringiensis (14.10%). While highest percent pod damage was recorded in treatment Beauveria bassisana (17.29%). And the second highest is NSKE@5% (15.97%).
Also, the present experimental results are close approximate to the findings of Khorasiya et al. (2018) recorded bio-pesticides HaNPV@ 250LE ha -1 was found most effective against H. armigera which recorded significantly lowest per cent pod damage at harvest (15.25%) which was in confirmation with the finding of present investigation. Bacillus thuringiensis @1.0 kg ha -1 was also found equally effective against H. armigera. Kumarat el. (2019) reported that the bio-pesticides like NSKE, Bacillus thuringiensis, Neem leaf extract, Neem oil, Nimbicidine and Nuclear Polyhedrosis Virus in reducing the infestation of gram pod borer, and providing a higher net return per rupee invested. Kumarat el. (2019), observed that the like NSKE, Bacillus thuringiensis, Neem leaf extract and Neem oil, Nimbicidine and Nuclear Polyhedrosis Virus in reducing the infestation of gram pod borer, and providing a higher net return per rupee invested similar to the finding of present investigation. Dinesh et al. (2017) observed that the bio-pesticides treatment of T6 (HaNPV 200LE@ 250ml/ha) was least effective against gram pod borer which was in contradictory to the finding of present investigation.
Table 3 Effect of various bio-pesticides application on pod damage of chickpea during rabi, 2023-24.

	Treatment
	Treatment details
	Percent pod damage

	      T1
	  HaNPV
	13.20
(3.70)*

	      T2
	Beauveria bassiana
	17.29
(4.22)

	      T3
	Bacillus thuringiensis
	14.10
(3.82)

	      T4
	 HaNPV+  Bacillus thuringiensis
	11.27
(3.43)

	      T5
	 NSKE@5%
	15.97
(4.06)

	      T6
	Beauveria bassiana+HaNPV+Neem oil
	12.80
(3.65)

	      T7
	Beauveria bassiana+NSKE+Bacillus thuringiensis
	13.80
(3.78)

	      T8
	 Control
	22.05
(4.74)

	
	S.Em±
	 0.09

	
	CD at 0.5%
	 0.26



Conclusion
The overuse of pesticides caused various environmental problems, development of insecticide resistance, pest resurgence and harmful residue in the food commodities. It is still single most widely used method of insect pest control. The bio-pesticides are sustainable and alternate approach to overcome this problem. Bio-pesticides can make vital contributions to integrated pest management (IPM) and can greatly reduce conventional pesticides, while crop yield remains high. It could be concluded that all bio-pesticides using in experiment had promising results in minimizing the pest damage and higher yield.
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