Evaluation of Bio-intensive and Chemical intensive Modules for Management of Major Insect-Pests and Diseases in Groundnut 
………………………………………………………………………………………………………ABSTRACT
                 Groundnut (Arachis hypogaea L.) is an annual legume crop. The groundnut cultivation is often subjected to significant yield losses due to biotic and abiotic stresses which are the major limiting factors for attaining high productivity. In recent years, insect pest and disease management of groundnut through bio-intensive and chemical intensive means has gained prominence. A study was conducted for the evaluation of bio-intensive and chemical intensive modules for management of insect pests and diseases of groundnut. Among two modules evaluated, the chemical intensive module i.e.  seed treatment with Carbendazim 50 % + Mancozeb 25 % WS @ 2 g/kg seed + Need based foliar spray of Imidacloprid 17.8 SL @ 150 ml/ha at 20-30 Days After Sowing (DAS) + Need based foliar spray of Rynaxypyr 20% EC @ 150 ml/ha for defoliator at 40 and 60 DAS + Need based foliar spray of Tebuconazole 25.9 EC @ 1.0 ml/l 50-70 DAS showed significantly highest germination (80.00%), significantly lowest collar rot incidence (5.49%), stem rot incidence at 90 DAS (4.92%) , lowest PDI of LLS at harvest (36.12%), lowest foliage damage by Jassids at 90 DAS (7.89%), lowest foliage damage by Spodoptera at 90 DAS (13.52%), highest pod yield 186.03 gm / m2, and highest haulm yield 275.53 gm / m2. as compared to bio-intensive module.
   Keywords : Modules, Insect-pests, Diseases and Groundnut.
1. INTRODUCTION
           Groundnut (Arachis hypogaea L.) is an annual legume crop, also known as peanut, earthnut, monkey-nut and goobers belonging to the family Fabaceae (Nordern et al., 1982). Groundnut is a cash crop providing income and livelihoods to the farmer. It also contributes to the nutrition of farm families as groundnut kernels are energy and protein-rich. Groundnut is also  nutritious fodder (haulms) to livestock. Thus, groundnut cultivation contributes to the sustainability of mixed crop-livestock production systems, the most predominant system of the semi-arid areas. The groundnut cultivation is often subjected to significant yield losses annually due to biotic and abiotic stresses which are considered as and are the major limiting factors for attaining high productivity in India. Among the several factors responsible for low productivity in groundnut, the biggest threat to groundnut cultivation is the vulnerability to the wide spread attacks caused by insect pests and diseases. More than 100 species of insect and mites are known to attack groundnut. The avoidable yield loss due to major insect pests of groundnut was recorded to the tune of 48.57 per cent in pod and 42.11 percent in fodder (Dabhade et al., 2012). Among the insect pests attacking groundnut in India, jassids, thrips, Spodoptera litura Fab. and the leaf miner Aproaerema modicella Deventer are recorded as most damaging.  Reduced pod yields can also be attributed to many diseases, including soil borne and foliar diseases (Vineela et al., 2018). All crop growing areas are experiencing severe damage from fungal diseases such collar rot (Aspergillus niger), stem rot (Sclerotium rolfsii), and root rot (Rhizoctonia solani) (Jadon et al., 2015). The two most common soil-borne diseases that cause considerable crop losses each year are collar rot and stem rot. Among the foliar diseases, leaf spots, rust, and rosette cause substantial losses in yield. In order to overcome this problem of pest and disease infestation, the present investigation was undertaken to evaluate bio-intensive and chemical intensive modules for management of major insect-pests and diseases in groundnut. 
2. MATERIALS AND METHODS
       The field evaluations of bio-intensive and chemical intensive modules for management of major insect- pests and diseases in groundnut was conducted at the Experiential Farm of Oilseeds Research Station, Jalgaon during Kharif , 2021-22 and  2022-23. The Groundnut var. JL-501, was used for sowing at 30 x 10 cm spacing. The area of each plot was 500 m2. The experimental design used for this trial was Student - T test with fifteen replications ( quadrat sampling). The incidence of collar rot and stem rot was recorded by Percent Diseases Incidence. Severity of fungal foliar disease viz., Late Leaf Spot (LLS) was recorded based on the standard 9 point scale (Subrahmanyam et al., 1995). Numbers of Jassids on three compound leaves (upper, middle and lower) per plant were recorded from selected plants from each of the five plants as per the method suggested by Yeotiker et al., (2015). The observations of Spodoptera litura larvae were recorded on five randomly selected plants. The pod and haulm yield were also recorded after harvest. The statistical data was analyzed as per the procedure of Gomez and Gomez (1984).
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	Bio Intensive Module (T1) 
	:
	 Border crop (4-6 rows with jowar)+ Resistant/tolerant variety +Seed treatment with Pseudomonas fluoresces @ 10 g/kg seed+ Basal application of FYM (250 kg) based T.asperellum @ 4 kg/ha and repeat at 30 DAS + Foliar application of neem seed kernel extract (10 %) at 20,40, 60 and 80 DAS + Foliar application of Metarhizium rileyi @ 1 kg/ha at 30 DAS + Need based foliar application of 10 % aqueous leaf extracts of Ocimum, Lawsonia and Neem at 40, 50 and 60 DAS respectively + Erection of pheromone traps for Spodoptera, Helicoverpa separately @ 10 no./ha and leaf miner @ 20 no./ha + Erection of Blue and yellow sticky traps @ 25 /ha+ Grow trap crops viz., castor and cowpea and marigold.


	Chemical Intensive Module (T2)
	:
	Resistant/tolerant variety + Seed treatment with Carbendazim 50 % + Mancozeb 25 % WS @ 2 g/kg seed + Need based foliar spray of Imidacloprid 17.8 SL @ 150 ml/ha at 20-30 DAS + Need based foliar spray of Rynaxypyr 20% EC @ 150 ml/ha for defoliator at 40 and 60 DAS + Need based foliar spray of Tebuconazole 25.9 EC @ 1.0 ml/l 50-70 DAS




3. RESULTS AND DISCUSSION
                The pooled results of two years (Kharif, 2021-22 and  2022-23 ) revealed that, significantly higher germination (80.00%) was recorded in T2 as compared to T1 (78.63%). There was 16.58 per cent reduction in collar rot incidence low in T2 (5.49%) as compared to T1 (6.40%). Statistically significant differences were observed in stem rot incidence at 60 DAS, 90 DAS and at harvest. There was 19.61 and 22.56 per cent reduction in stem rot disease found in T2 as compared to T1 after 60 DAS and 90 DAS however at harvest T1 showed 10.77 per cent reduction in stem rot incidence as compared to T2. Significant reduction in LLS was observed in T2 at 60 DAS (20.32 %), 90 DAS (37.80 %) and at harvest (18.96 %) as compared to T1. Highly significant reduction of sucking pest foliage damage was recorded in T2 at 30 DAS (88.70 %), 60 DAS (53.35 %) and 90 DAS (60.96 %) as compared to T1. Same trend was also observed in case of per cent defoliator foliage damage. Significantly lowest per cent defoliator foliage damage was recorded in T2 at 60 DAS (28.05 %) and 90 DAS (37.13 %). Significantly increased plant height was found in T1 (24.00 cm) with seed treatment with Pseudomonas fluoresces @ 10 g/kg seed+ basal application of FYM (250 kg) based T. asperellum @ 4 kg/ha and repeat at 30 DAS as compared to T2 (23.53). But, there was no any significant difference found in root length when T1 (11.60cm) compared with T2 (11.33cm). Pod yield was significantly higher in T2 (186.03 gm/m2) as compared to T1 (157.87 gm/m2). Same trend was also observed in haulm yield. Significantly higher haulm yield of 275.53 gm/m2 was obtained in T2 when compared to T1 (237.73 gm/m2). The per cent increase in pod and haulm yield in T2 was 17.84 and 15.90, respectively, as compared to T1. .The higher BCR i.e 2.19 was recorded in T2. These research findings are in agreement with the earlier workers, Karuppuchamy (2016) validated different IPM modules against thrips and aphids of groundnut and reported that the module consisting of seed treatment with imidacloprid 70 FS 5 ml/kg followed by spraying with thiamethoxam 25 WG at 0.4 ml/l at 30 DAS (or) seed treatment with imidacloprid 70 FS at 5 ml/kg of seed followed by spraying with neem seed kernel extract (NSKE) 5% at 30 DAS + placing yellow sticky trap at 25/ha at 30 DAS + raising cow pea as trap crop + release of green lace wing predator Chrysoperla zastrowi at 30 DAS @ 2500 / ha harbored lesser insect-pests and recorded more yields as compared to other tested modules.  Jadon et al., (2017) conducted experiment on integrated disease management of foliar and soil borne diseases with fungicides, Castor cake and Trichoderma in Groundnut and reported that, lowest incidence of soil borne diseases was recorded in seed treatment with Mancozeb and seed treatment with Tebuconazole compared to untreated control. Mondal et al., (2017) found that IPM consisting of deep ploughing, Carbofuran 3G @ 25 kg/ha, Delta traps @ 100/ ha, Bacillus thuringiensis var. kurstaki, 90-120 billion spores /g @ 500g per hectare, Imidacloprid 17.8 SL @ 0.05 per cent was most effective against sucking pests of French bean in Jammu. Pazhanisamy et.al., (2019) studied the efficiency of different Bio Intensive Pest Management (BIPM) Modules against shoot and fruit borer (Earias vittella fab.) on Bhendi and crop yield during kharif 2017 and rabi 2018. The results revealed that Module III i.e  soil incorporation of neem cake @ 250 kg/ha , growing of maize as a border crop , spraying of NSKE 5% + Panchagavya 3% in 35 DAS,  spraying of B. thuringiensis (Dipel) @ 0.3% in 45 DAS, spraying of Spinosad 45% SC @ 120 ml/ha in 55 DAS, Trichogramma chilonis egg card @ 2.5 lakhs/ha releasing of 60 DAS and 75 DAS and  Pheromone funnel traps @15/ha proved most effective treatment and it was recorded the lowest shoot and fruit infestation (12.90 and 16.66%, 11.08 and 12.54%) followed by module IV  i.e Seed treatment with Imidacloprid 70 WP @ 5 g/kg of seed, Spraying of Imidacloprid 17.8 SL @ 0.5 ml/lit of water at 35 DAS, Flubendiamide 39.35% SC @ 200 g/ha at 50 DAS and Emamectin benzoate 5% SG @ 250 g/ha at 65 DAS  (13.76 and 18.67%, 12.69 and 13.46%) during Kharif 2017 and Rabi 2018, respectively. Jasrotia et.al (2020) designed and tested five different IPM modules  for the management of insect-pests in groundnut  during 2013 to 2016 and  observed that synthesized IPM Modules significantly reduced insect-pest incidence on groundnut and enhanced the yield over farmers’ practices (FP).  Mohapatra, et al., (2023), framed  modules viz., Bio-intensive module, chemical intensive module and Integrated Pest Management (IPM) module and their evaluation  was carried out under field conditions for two years during kharif, 2021 and 2022 against Fall armyworm  (Spodoptera frugiperda)  infesting maize. Of the evaluated modules significantly the least larval population (0.44 larva/10 plants), plant (5.14%) as well as cob damage (17.77%) and highest grain (2945 kg/ha) as well as dry fodder yield (4132 kg/ha) and ICBR (1:2.37) was recorded in the Integrated Pest Management (IPM) module. It was followed by the chemical intensive module with mediocre and bio intensive module with lesser effectiveness against fall armyworm infesting maize. Sheeba Jasmine and Raja Babu, (2025) conducted a front line demonstration study  at Trichy district of Tamil nadu during Kharif 2020  involving IPDM modules and  revealed that, the  thrips and Spodoptera litura damage as well as tikka leaf spot was lesser in IPDM module than Farmers Practice (FP) and increased yield by 19 % when compared to farmers practice.


.
. 
         Table1: Bio-intensive integrated pest management in groundnut (Pooled data : Kharif , 2021-22 and  2022-23 )
	
	Germination
(%)
	Initial Population
(in 1x1m2 )
	Final  Population
(in 1x1m2 )
	Collar rot (%)
	Stem rot (%)

	
	
	
	
	
	60 DAS
	90 DAS
	At harvest

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	1
	78.75
	81.25
	31.50
	32.50
	27.50
	29.00
	2.95
	0
	0
	0
	6.35
	6.18
	0
	0

	2
	83.75
	86.25
	33.50
	34.50
	26.50
	30.50
	0
	0
	3.03
	5.80
	0
	0
	0
	0

	3
	80.00
	81.25
	32.00
	32.50
	27.00
	29.00
	6.35
	0
	0
	3.12
	3.12
	3.12
	6.25
	6.25

	4
	78.75
	76.25
	31.50
	30.50
	24.50
	27.50
	0
	0
	0
	0
	0
	0
	0
	0

	5
	78.75
	80.00
	31.50
	32.00
	26.00
	27.00
	6.06
	0
	4.79
	3.13
	0
	0
	0
	0

	6
	82.50
	85.00
	33.00
	34.00
	27.00
	30.00
	0
	0
	0
	0
	0
	0
	10.00
	7.46

	7
	81.25
	81.25
	32.50
	32.50
	25.50
	28.50
	0
	0
	0
	0
	6.25
	6.18
	3.00
	0

	8
	77.75
	77.50
	31.50
	31.50
	25.50
	26.50
	6.10
	0
	6.45
	3.33
	6.25
	3.22
	9.24
	9.55

	9
	82.50
	85.00
	33.00
	34.00
	28.00
	30.00
	0
	0
	0
	0
	6.10
	5.90
	0
	0

	10
	81.25
	80.00
	32.50
	32.00
	25.00
	27.50
	6.90
	0
	6.18
	0
	10.00
	0
	3.13
	0

	11
	72.50
	75.00
	29.00
	30.00
	25.00
	26.00
	10.0
	6.67
	0
	0
	0
	0
	5.17
	6.10

	12
	75.00
	77.50
	30.00
	31.00
	24.00
	27.00
	0
	0
	0
	0
	3.30
	3.20
	0
	0

	13
	76.50
	77.50
	30.50
	30.50
	24.50
	26.00
	0
	0
	3.22
	3.22
	0
	0
	0
	0

	14
	76.50
	80.00
	29.50
	31.00
	25.00
	26.00
	0
	0
	3.33
	3.12
	6.90
	6.67
	10.00
	9.87

	15
	73.75
	76.25
	29.50
	30.50
	23.50
	27.00
	6.39
	4.8
	3.33
	0
	0
	0
	8.46
	8.23

	Average
	78.63
	80.00
	31.40
	31.93
	25.63
	27.83
	6.40
	5.49
	4.33
	3.62
	6.03
	4.92
	6.13
	6.87

	P value
	
0.279

	0.311
	
0.000

	0.643
	0.338
	0.282
	0.430

	% increase
/ decrease over T2
	-1.71
	-1.71
	-8.58
	-16.58
	-19.61
	-22.56
	+10.77





Table 2 : Bio-intensive integrated pest management in groundnut  (Pooled data : Kharif , 2021-22 and  2022-23 )
	
	PDI of LLS
	Sucking pest foliage damage ( %)
 Jassids

	
	60 DAS
	90 DAS
	At harvest
	30 DAS
	60 DAS
	90 DAS

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	1
	34.10
	24.40
	46.10
	28.40
	52.20
	37.30
	25.00
	15.00
	18.50
	12.00
	12.00
	7.00

	2
	23.75
	21.70
	43.75
	25.80
	49.00
	36.75
	22.82
	12.65
	15.87
	9.99
	10.95
	6.87

	3
	32.15
	21.06
	33.30
	32.75
	45.26
	43.20
	25.24
	14.73
	18.34
	12.05
	13.42
	8.88

	4
	30.65
	26.95
	41.20
	31.80
	56.00
	39.05
	41.10
	11.76
	15.22
	9.35
	10.97
	6.77

	5
	22.40
	17.60
	41.25
	22.55
	47.50
	33.55
	26.31
	14.53
	18.39
	12.24
	13.63
	8.05

	6
	31.00
	23.30
	37.35
	27.45
	45.00
	33.30
	23.44
	12.74
	15.67
	10.10
	12.22
	7.79

	7
	20.75
	15.85
	33.85
	21.70
	40.50
	36.60
	20.12
	10.91
	14.25
	9.39
	11.21
	7.43

	8
	27.50
	22.30
	42.50
	25.60
	45.60
	33.60
	25.43
	13.54
	17.43
	11.42
	13.31
	7.34

	9
	31.10
	27.60
	39.65
	34.40
	45.30
	42.25
	28.83
	16.16
	20.85
	14.46
	15.53
	10.69

	10
	17.10
	13.85
	32.20
	19.90
	38.15
	26.25
	19.93
	11.01
	15.06
	9.33
	10.69
	6.90

	11
	20.20
	15.60
	26.75
	21.40
	33.50
	32.40
	24.64
	13.32
	17.61
	11.07
	13.14
	8.22

	12
	27.05
	22.90
	33.85
	27.10
	41.95
	39.15
	20.25
	11.50
	13.09
	8.48
	10.26
	6.62

	13
	18.15
	13.80
	21.65
	20.75
	24.85
	30.70
	23.19
	12.25
	16.01
	10.01
	11.33
	6.11

	14
	31.65
	27.05
	39.20
	33.95
	44.80
	44.90
	29.25
	17.09
	20.11
	13.92
	15.64
	10.08

	15
	22.85
	17.20
	32.00
	21.70
	35.00
	32.75
	29.98
	16.79
	21.02
	14.11
	16.28
	9.67

	Average
	26.03
	20.74
	36.31
	26.35
	42.97
	36.12
	25.70
	13.60
	17.16
	11.19
	12.70
	7.89

	P value
	0.995
	0.010
	0.009
	0.000
	0.000
	
0.000


	% increase
/ decrease over T2
	-20.32
	-37.80
	-18.96
	-88.70
	-53.35
	
-60.96






Table 3 : Bio-intensive integrated pest management in groundnut (Pooled data: Kharif , 2021-22 and  2022-23 )
	
	Defoliator foliage damage (%)
Spodoptera
	Plant height
(cm)
	Root length
(cm)
	Pod yield
m2 (gm)

	Haulm yield
m2 (gm)


	
	30 DAS
	60 DAS
	90 DAS
	
	
	
	

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	1
	0
	0
	32.00
	24.00
	18.40
	15.20
	24.00
	32.00
	15.00
	17.00
	155.00
	182.00
	227.00
	259.00

	2
	0
	0
	33.68
	26.67
	19.13
	13.79
	25.50
	23.50
	9.50
	10.00
	167.50
	189.50
	249.50
	276.50

	3
	0
	0
	30.50
	24.19
	17.45
	13.08
	23.00
	30.00
	12.00
	17.00
	157.00
	186.00
	235.00
	270.00

	4
	0
	0
	35.84
	23.65
	20.71
	15.63
	31.00
	22.00
	13.00
	10.00
	163.00
	191.00
	246.50
	282.50

	5
	0
	0
	32.17
	24.34
	18.35
	13.14
	24.50
	22.50
	10.50
	10.00
	141.00
	166.50
	218.00
	247.50

	6
	0
	0
	33.37
	26.14
	19.30
	13.80
	26.50
	24.50
	10.00
	9.00
	161.00
	192.00
	247.00
	291.50

	7
	0
	0
	30.74
	24.24
	17.69
	13.90
	23.00
	24.00
	12.50
	11.00
	159.00
	181.00
	237.50
	279.50

	8
	0
	0
	34.54
	27.65
	20.22
	14.45
	21.50
	22.50
	13.50
	10.50
	151.00
	196.00
	238.00
	284.50

	9
	0
	0
	30.21
	23.84
	17.42
	13.76
	25.00
	18.00
	12.00
	11.00
	163.50
	181.00
	241.00
	270.50

	10
	0
	0
	30.63
	24.93
	17.87
	13.25
	20.50
	25.50
	12.00
	10.00
	148.00
	184.50
	223.50
	273.50

	11
	0
	0
	34.33
	28.61
	20.14
	13.93
	23.00
	17.00
	11.00
	9.00
	151.50
	186.00
	230.50
	272.00

	12
	0
	0
	30.43
	24.00
	18.64
	12.18
	20.00
	20.00
	10.00
	9.00
	164.50
	192.00
	244.00
	284.00

	13
	0
	0
	32.29
	26.04
	17.67
	12.55
	22.00
	25.00
	10.00
	11.00
	167.50
	195.00
	246.50
	283.50

	14
	0
	0
	29.33
	22.83
	16.82
	11.20
	24.00
	23.00
	11.00
	14.50
	159.50
	173.50
	236.50
	263.00

	15
	0
	0
	32.63
	25.82
	18.26
	12.94
	26.50
	23.50
	12.00
	11.00
	159.00
	194.50
	245.50
	295.50

	Average
	0
	0
	32.18
	25.13
	18.54
	13.52
	24.00
	23.53
	11.60
	11.33
	157.87
	186.03
	237.73
	275.53

	
P value
	--
	0.000
	0.000
	0.708
	0.739
	0.000
	
0.000


	% increase
decrease / over T2
	0
	-28.05
	-37.13
	+1.99
	+2.38
	-17.84
	-15.90





Table 4 : Economics of Bio-intensive integrated pest management in groundnut  (Pooled data : Kharif , 2021-22 and  2022-23 )  
	Treatments
	Pod
 Yield (kg/ha)

	Haulm Yield (kg/ha)

	Pod
 Income
(Rs.)
	Haulm Income
(Rs.)
	Total
Income
(Rs.)
	Cost of Input
(Rs.)
	Labour Charges
(Rs.)
	Cost of Cultivation
(Rs.)
	Total
Cost
(Rs.)
	Net
Realization
(Rs.)
	BCR



	T1
	1577
	2383
	94620/-
	9532/-
	1,04,152/-
	13690/-
	2500/-
	31000/-
	47190/-
	56962/-
	1.21



	T2
	1869
	2754
	112140/-
	11016/-
	1,23,156/-
	5565/-
	2000/-
	31000/-
	38565/-
	84588/-
	2.19














4. CONCLUSION 
          The results from the present study revealed that, evaluation of chemical intensive  module for management of major insect-pests and diseases in groundnut would reduce the Jassids and Spodoptera infestation, collar rot and stem rot incidence, Late leaf spot  intensity and further increased the  pod and haulm yield in groundnut.
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