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IMPACT OF YELLOW STICKY TRAP AGAINST WHITE FLY IN BRINJAL PRODUCTION IN MALDA UNDER OLD ALLUVIAL ZONE OF WEST BENGAL	Comment by pc: This title appropriated and well-suited to the content of the study.



ABSTRACT	Comment by pc: The abstract is well-written and comprehensive .
Impact of yellow sticky trap against brinjal white fly with recommended dose of fertilizer and seed, soil and micronutrient treatment was investigated through Front Line Demonstration in Malda of West Bengal during kharif season of 2019-20 and 2020-21. The demonstration yield were 292.44q/ha and 305.54q/ha which were 18.34% and 30.26% higher to control (248.33q/ha and 236.43q/ha) during respective years. The mean little leaf and stunted growth were 10.13% and 8.9% in demonstration and 64.73% and 58.49% in control. Net return and benefit-cost ratio from demonstration were Rs. 2,55,329/-ha and 2.75 during 2019-20 and Rs. 2,73,020/-ha and 2.84 during 2020-21 and Rs. 1,72,421/-ha and 1.50 in 2019-20 and Rs. 1,52,943/-ha and 1.26 in 2020-21 in control. The extension and technology gaps were 44.11q/ha and 57.56q/ha in 2019-20 and 69.11q/ha and 44.46q/ha in 2020-21. Reduction of technology index from 16.45% (2019-20) to 12.70% (2020-21) exhibited feasibility of demonstrated technology in these areas.
Key-words: Brinjal, extension gap, front line demonstration, technology index, technology gap, yellow sticky trap	Comment by pc: Add   Bemesia tabaci to Key - words
INTRODUCTION	Comment by pc: The introduction is well-written .
Vegetable occupies 2-5 per cent of the total cropped area in India (Choudhary, 1977). Among the vegetables, brinjal or egg plant (Solanum melongena Linn.) is normally self-fertilized, solanaceous crop native to India. Brinjal is worldwide known as aubergine or guinea squash which is the most popular and principle vegetable crop hence regarded as “King of vegetables”. It has ayurvedic medicinal properties and white brinjal is good for diabetic patients. It is also a source of vitamins A, C and minerals. The average yield of brinjal in India is reported to be around 200 to 350 quintals per hectare (Jadhav et. al. 2018). As it is grown in all seasons which provides cumulative and continuous source of income to the farmers, it is most widely cultivated. Among various insects infesting brinjal, white fly (Bemisia tabaci Gennadius) is the main limiting factor for the successful production. It causes three types of damage namely direct damage, indirect damage and virus transmission (Berlinger, 1986). Direct damage is caused by piercing and sucking of sap from the foliage of plants causing the death of seedling, reduces the plant growth rate and yield. Indirect damage results in the accumulation of honeydew produced by the whiteflies. This sticky excretory waste which is largely composed of plant sugars, may cause leaf chlorosis, leaf withering and premature dropping of leaves that eventually results in plant death. It also serves as a substrate for growth of black sooty mould on leaves and fruiting bodies. The mould reduces photosynthesis and lessens the value of the plant or yields rendering them unmarketable (Berlinger, 1986). The third type of damage is caused by vectoring of plant viruses by the whitefly through transmitting plant viruses of seven distinct virus groups including: gemini viruses, oviruses, carla viruses, poty viruses, nepo viruses, loteo viruses and DNA-containing rod-shaped viruses (Duffus, 1996). To manage this insect pest, the crop should be visually inspected for signs of whitefly infestation, looking out for suspicious plants that look stunted or chlorotic. Adult whiteflies are attracted to yellow/green surfaces (Lenteren et al. 1990). One of the most effective means developed to detect the presence of the adult whitefly is the yellow sticky trap (Web and Smith, 1980; Madjar et al. 1979 and Naranjo et al. 1995). The use of Yellow sticky traps was also done by Gupta (2010), Prajapati (2010), Senfu et al. (2013) and Bhowmik (2016) for evaluating the population levels and dispersal patterns of B. tabaci. The reliability of yellow sticky traps, however, has not been proven (Horowitz 1986). Regular montoring of B. tabaci population should be done by using yellow trap from the early stage of the crop (Byrne et al. 1986; Diraviam and Uthamasamy 1993; Park et al. 2011 and Idris et al. 2012). Keeping all the factors in mind, the present investigation was formulated to study the effect of yellow sticky traps against white fly on brinjal production in Malda under old alluvial zone of West Bengal.
MATERIALS AND METHOD	Comment by pc:  The author did not specify the shape of the yellow sticky traps (square, rectangular, circular, or spherical), their dimensions, and  the orientation of the traps in the study.
Site description
Impact of Yellow sticky trap against white fly in brinjal (Pusa Kranti) were carried out through frontline demonstration with 10 farmers of Bahirkap, Rukundipur, Mirkamary and Gopalpur villages of Ratua-I Block, Malda, West Bengal, India during kharif season of 2019-20 and 2020-21. 
Soil and climatic conditions
The soil of the experimental site was sandy loam in texture with good water holding capacity, drainage facility with moderate fertility status. The experimental area is situated under subtropical humid climate. The soil properties of the demonstrated areas are as follows:

CHART 1. Soil Fertility Parameters of Different Villages
	Village name
	Available N (kg/ha)
	Available P (kg/ha)
	Available K (kg/ha)
	pH
	EC (%)
	OC (%)

	Mirkamary
	654.12
	69.77
	342.12
	7.39
	0.25
	0.69

	Bahirkap
	675.54
	43.76
	287.86
	7.3
	0.13
	0.12

	Gopalpur
	365.85
	85.43
	196.46
	6.55
	0.12
	0.14

	Rukundipur
	480.32
	98.07
	213.6
	6.98
	0.42
	0.43


Description of Technology
The frontline demonstration technology in brinjal was comprised of yellow sticky traps, balance dose of FYM @ 25 ton/ha and NPK (100:150:100 kg/ha as basal and 100 kg/ha nitrogen as top dressing) along with seed treatment with carbendazim 50% WP @ 1 gm/kg of seed, soil treatment with well rotten cow dung manure @ 375 kg/ha and Trichoderma viride @ of 1.5 ton/ha and Pseudomonas fluorescens @ of 1.5 ton/ha, proper irrigation, weed management with glyphosate @ 2.5 kg/ha and micronutrient treatments with boron 20% @ 450 g/ha and zinc @ 900 g/ha. The yellow sticky traps were made of yellow coloured board with sticky substance on either side of the board. In demonstration plots, 10 yellow traps were installed per acre randomly in the open field with the help of the bamboo stick starting from the 30 days up to 120 days after transplanting. The pointed end of stick which was 5 ft in height was penetrated in the soil in field and another end was fixed on the board. On the other hand, regular sprays of Imidacloprid 17.8% SL, Profenophos 50% EC, Lamda-cyhalothrin 5% EC and Cypermethrin 10% EC were done at 3-4 days interval starting before flowering to final harvesting of fruits (i.e. farmer’s practice or control). 
Observations 
The primary data were collected from the farmers with the help of interview schedule and interpreted and presented in terms of percentage and the qualitative data were converted into quantitative form and expressed in terms of per cent increased yield. The percentage of infested plant was calculated on the basis of total number of healthy plants and infested ones from each demonstration plot i.e. 0.13 ha area per farmer out of 10 bigha or 1.3 ha area at 7 days interval by observing the symptoms of little leaf or stunted growth of the plant. The board was replaced at 2 weeks interval. Information of yield and cost of cultivation was also recorded for economic evaluation in terms of net profit earned and the benefit cost ratio. Yield attributes were collected after every harvesting (starting from 45 days to 140 days after transplanting). The data were analyzed by using the following formulae:
                                                Demonstration yield – Control yield
Per cent yield over control = ----------------------------------------------- x   100
                                                           Demonstration yield    
The level of infestation per unit (0.13 ha) was calculated by this formula:
                                   
                                     Number of damaged plants
Damage percentage = 	---------------------------------    x   100
                                       Number of total plants    
Extension gap, technology gap and technology index were calculated to find out technology gaps as follows (Morwal et. al. 2018):
Extension gap = Demonstration yield - Local check or control yield
Technology gap = Potential yield - Demonstration yield 
                                      Potential yield - Demonstration yield
Technology index = 	------------------------------------------------    x   100
                                                       Potential Yield
RESULTS AND DISCUSSION:	Comment by pc:  The results and discussion are well-presented, and the tables and figures are clear and informative. 
Effect of yellow trap on yield of brinjal
The Average yield performance and economics of ten ‘Frontline Demonstrations’ of recommended technology and farmers’ practices were assessed (Table 1 and Fig 1 and 2) during 2019-20 and 2020-21. The recommended practice i.e. installation of yellow sticky traps @ 10/acre was evaluated and assessed over farmers’ practice i.e. control. The yield performance of demonstrated practice was 292.44 and 305.54 q/ha during 2019-20 and 2020-21, respectively. These yields of demonstrated plots were 18.34% and 30.26% higher to farmer’s practice or control (248.33 and 236.43 q/ha) during respective year. The average yield and per cent yield increase over control during both the years were observed 298.99 q/ha and 24.3 per cent, respectively in demonstration plots, whereas in control plots the average yield was 242.38 q/ha.
Table 1: Impact of yellow sticky traps on yield and economics of brinjal during kharif season of 2019-20 and 2020-21
	Technology
	Year
	Yield
(q/ha)
	% yield increase
	Infestation per cent/ha
	Cost of cultivation
(Rs./ha)
	Gross Return
(Rs./ha)
	Net Return
(Rs/ha)
	BC Ratio

	
	
	
	
	LL
	SG
	
	
	
	

	DT
	2019-20
	292.44
	18.34
	10.28
	9.04
	93105
	348434
	255329
	2.75

	
	2020-21
	305.54
	30.26
	9.98
	8.75
	96170
	369190
	273020
	2.84

	
	Average
	298.99
	24.3
	10.13
	8.9
	94638
	358812
	264175
	2.8

	FP
or control
	2019-20
	248.33
	--
	62.52
	54.00
	115416
	287837
	172421
	1.50

	
	2020-21
	236.43
	--
	66.93
	62.98
	121481
	274423
	152943
	1.26

	
	Average
	242.38
	--
	64.73
	58.49
	118449
	281130
	162682
	1.38


DT = Demonstration Technology; FP = Farmers’ Practice; LL = Little Leaf; SG = Stunted Growth; BC = Benefit Cost ratio            

Fig 1: Yield in Technology Demonstrated plots and Farmer’s plots during 2019-20 

Fig 2: Yield in Technology Demonstrated plots and Farmer’s plots during 2020-21 

Effect of yellow trap on infestation level by white fly in brinjal
The infestation on brinjal plant by white fly was recorded by observing little leaf and stunted growth symptoms.  The percent infestation of little leaf symptom was found 10.28% and 9.98%, whereas the percent infestation of stunted growth symptoms was 9.04% and 8.75% in case of demonstrated practice during 2019-20 and 2020-21, respectively. It was found 62.52% and 66.93% infestation by little leaf and 54.00% and 62.98% by stunted growth in farmers’ practice during respective years (as depicted in Table 1 and Fig 3, 4, 5 and 6). The average per cent of little leaf infestation and stunted growth during both the years were 10.13% and 8.9%, respectively in demonstrated plots. But in control plots the average per cent of little leaf and stunted growth were 64.73% and 58.49%, respectively.

Fig 3: Percentage of Little leaf of brinjal infestation in Technology Demonstrated plots and Farmer’s plots during 2019-20 

Fig 4: Percentage of Little leaf of brinjal infestation in Technology Demonstrated plots and Farmer’s plots during 2020-21 

Fig 5: Percentage of Stunted growth of brinjal infestation in Technology Demonstrated plots and Farmer’s plots during 2019-20 

Fig 6: Percentage of Stunted growth of brinjal infestation in Technology Demonstrated plots and Farmer’s plots during 2020-21
Effect of yellow trap on economics of demonstration
Evaluation of economics clearly revealed that the net returns from the demonstrated plots were substantially higher than farmers practice. Net returns from demonstrated plots were observed to be Rs. 2,55,329/-ha and Rs. 2,73,020/-ha in comparison to farmers’ practice (Rs. 1,72,421/-ha and Rs. 1,52,943/-ha), hence an increase in income of Rs 82,908/-ha and Rs. 1,20,077/-ha was obtained during 2019-20 and 2020-21, respectively (Table 1). These benefits can be attributed to the technological intervention provided in frontline demonstrations. The cost benefit ratio of demonstrated practice was also higher (2.75 and 2.84) than farmers practice (1.50 and 1.26) during respective years. The average cost of cultivation, gross return, net return and BC ratio were 94638/-ha, 358812/-ha, 264175/-ha and 2.8, respectively during both the years in demonstration plots. In control plots, these were 118449/-ha, 281130/-ha, 162682/-ha and 1.38, respectively. Thus, favourable cost-benefit ratio and higher net returns proved the economic viability of the assessed technology and convinced the farmers on the utility of technology provided at real farming situation. Similar findings were reported by Mishra et al (2007 and 2012) in onion and cauliflower. Outcome of the frontline demonstration organized clearly brings out that the dissemination of demonstrated technology is feasible, economically viable and environmentally safe for containing white fly in brinjal. The demonstration could convince on account of its obvious advantages and effective management of white fly in brinjal. These innovative practices showed solving the farmers’ problem, decision-making and ability to modify their farming practices. These effects in the demonstration packages were in line with the findings of Veerasamy et al (2003). 
Extension gap		
Extension gap means the differences between demonstration plot yield and farmers yield. The extension gap were 44.11 q/ha and 69.11 q/ha during 2019-20 and 2020-21, respectively (Table 2). On an average extension gap under two years of FLD programme was 56.61q/ha which emphasized the need to educate the farmers through various extension means i.e. frontline demonstration and trainings in different areas for adoption of improved protection technology, to revert the trend of wide extension gap. More and more use of this new technology with high yielding varieties will subsequently change this alarming trend of galloping extension gap.
Technology gap
The technology gap means the differences between potential yield and yield of demonstration plot. The potential yield of brinjal var. Pusa Kranti is 350 q/ha. The technology gap were found 57.56 q/ha and 44.46 q/ha during 2019-20 and 2020-21, respectively (Table 2). On an average technology gap during two years FLD programme was 51.01 q/ha. The technology gap observed may be attributed to dissimilarity in the soil fertility status, crop production practices and local climatic situation.
Technology Index
Technology index indicates the feasibility of the evolved technology in the farmers’ fields. Lower the value of technology index, more is the feasibility of technology demonstrated, (Sagar and Chandra, 2004; Arunachalam, 2011 and Kumar et al., 2014). As such reduction of technology index from 16.45% (2019-20) to 12.70% (2020-21) exhibited the feasibility of technology demonstrated (Table 2).  Similar yield enhancement in different crops in frontline demonstration has amply been documented by Haque, (2000); Mishra et al., (2009) and Kumar et al., (2010). On an average technology index was observed 14.57% during the two years of FLD programme, which showed the efficacy of good performance of technical interventions. This will accelerate the adoption of demonstrated technical intervention to increase the yield performance of Brinjal.
Table 2. Production performance of Brinjal with demonstration technology under FLD programme during 2019-20 and 2020-21
	Year

	Average yield (q/ha)
	% increase over farmer’s practice
	Extension gap (q/ha)
	Technology gap (q/ha)
	Technology index (%)

	
	Demonstration
	Farmer’s practice
	
	
	
	

	2019-20
	292.44
	248.33
	18.34
	44.11
	57.56
	16.45

	2020-21
	305.54
	236.43
	30.26
	69.11
	44.46
	12.70

	Average
	298.99
	242.38
	24.30
	56.61
	51.01
	14.57


· Potential yield = 350 q/ha
CONCLUSION 
The IPM based practices were found effective in comparison to conventional methods, so, the above said management practice must be followed by the brinjal growers. Knowledge level and adoption level of farmers in four adopted villages with ten farmers were amplified after imparting training and conducting FLD by KVK scientists in Malda district of West Bengal. The productivity achieved under FLD over farmers’ practices created awareness and motivated the other farmers to adopt this new technology for the control of white fly infestation in brinjal in this district. It can be concluded that the yield gap between demonstration yield and local check can be minimized through the wider publicity of the new technology through various extensions activities organized in FLD programmes in the farmer’s fields. So, for fast and wide dissemination of technology demonstrated by KVK, a large number of FLD should be conducted and the scientific visits to the fields should be augmented with the training to the farmers by Krishi Vigyan Kendras who are working at grass root level with the farmers. 
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Demonstration yield (q/ha)	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	290.25	278.45	290.25	298.64999999999998	317.54000000000002	278.45	281.5	290.25	298.64999999999998	300.45	Control yield (q/ha)	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	248.65	259.87	267.58999999999997	276.48	248.63	236.58	210.45	226.54	248.65	259.87	





Demonstration yield (q/ha)	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	302.54000000000002	306.25	315.48	317.26	317.54000000000002	288.64999999999998	302.54000000000002	306.25	298.45	300.45	Control yield (q/ha)	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	210.5	225.45	223.45	265.45	224.87	245.75	256.48	275.35000000000002	210.45	226.54	





% of infestation in Demonstration plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	11.9047619047619	9.765625	9.1261061946902693	12.80834914611	8.1775700934579394	10.498687664042	13.2805219012115	12.7986348122867	8.0893682588597908	6.3667232597623098	% of infestation in control plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	46.266233766233803	53.164556962025401	99.416755037115607	64.3305439330544	41.471415182755401	68.883610451306396	36.371237458193903	63.419117647058798	70.010729613733901	81.818181818181699	





% of infestation in Demonstration plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	6.7796610169491602	10	7.5	15.4411764705882	6.9731404958677796	16.9683257918552	11.283851554664	7.4626865671641802	10.8870967741935	6.5406976744186096	% of infestation in control plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	64.990039840637493	67.216981132075404	60.423588039867099	69.137168141592895	68.461538461538495	63.253012048192801	71.349557522123902	67.344045368620002	57.744565217391298	79.411764705882405	



% of infestation in Demonstration plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	5.55555555555555	8.7890625	9.1261061946902693	9.9620493358633997	7.0093457943925301	9.8425196850393704	9.0866728797763407	10.238907849829401	8.6671802773497806	12.0967741935484	% of infestation in control plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	56.615259740259802	53.164556962025401	61.240721102863198	51.778242677824302	48.500468603561401	48.693586698337299	46.404682274247399	57.904411764705898	57.135193133047203	58.556149732620298	



% of infestation in Demonstration plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	6.7796610169491602	6.9230769230769198	12	9.5588235294117592	8.5227272727272805	11.538461538461499	14.2928786359077	6.7164179104477597	6.0483870967741904	5.0872093023255802	% of infestation in control plot	Farmer 1	Farmer 2	Farmer 3	Farmer 4	Farmer 5	Farmer 6	Farmer 7	Farmer 8	Farmer 9	Farmer 10	70.219123505976199	62.264150943396203	64.7840531561462	54.203539823008903	76.153846153846004	55.421686746988001	55.862831858407098	60.255198487712597	53.668478260869598	77.005347593582698	






