



An Economic Analysis of Lettuce Production under Protected Cultivation in Marathwada Region of Maharashtra State, India
ABSTRACT
Adoption of protected cultivation technology can improve yield and productivity of lettuce in area were lettuce not commonly grown. In present study, an attempt is made to work out the economic analysis of lettuce production under protected cultivation in Marathwada region of Maharashtra at Department of Horticulture, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani during Rabi 2021-22 and 2022-23. Growing of lettuce under polyhouse is proving to be very remunerative venture to the grower as it fetches maximum returns in the market. Cost is the major issue in sustaining this technology. Simple tabular analysis and standard cost concept was used to work out the cost of cultivation. The study revealed that the application of treatment T6 [S2F1I2] i.e.  Cocopeat + perlite (1:1) + 100 % + three days interval recorded highest marketable yield (112.99 kg, 110.45 kg and 111.72 kg), highest gross income of (₹ 67792.90, ₹ 66272.26 and ₹ 67032.58) and  maximum net returns (₹ 39363.93, ₹ 37271.74 and ₹ 38317.83)  along with the highest benefit cost ratio of (2.38, 2.29 and 2.33) per 108 square meter area during the year 2021-22, 2022-23 and pooled mean, respectively. 
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Introduction
Recent days, protected cultivation of high value vegetable crops like capsicum, tomato lettuce etc. has shows tremendous potential for farmers wellbeing. The technology development creating avenues at higher level but also to the growers with the smaller landholding as the higher productivity levels retain economic revelance to agriculture (Brijbala, 2013). Protected cultivation is precise, progressive and involves the cultivation of vegetable crops in a controlled environment where in the factors like temperature, humidity, light, water, soil, fertilizers etc. are manipulated to attain maximum produce as well as regular supply of them during off-season (Santos Filho et al., 2009).
Lettuce (Lactuca sativa L.) is a herbaceous, self pollinated annual vegetable belonging to the daisy family called Compositae. It is believed to be originated in the Mediterranean region, Central Asia and South-west Asia. It is cool season vegetable which thrives in temperature ranging from 7 to 25 °C and most important salad crop generally cultivated for it’s tender leaves and head (Cecílio Filho et al., 2010; Morărița et al., 2023).  It is universal use in kind of foods, such as burger, soup, sandwiches wraps and similar food items. It is eaten as raw or cooked, widely used in chinese cookery. In India, salad crops are not grown on a commercial scale, they are mostly around the big cities and in the kitchen garden as salad crops are now being valuable because of their nutritional value in the regular diet. There is an increasing demand by consumers for safe and nutritious foods that improves the physical performance, reduces the risks of diseases and increases the life span (Ogden et al., 2007; Gonzaga et al., 2017). It is also known as an anodyne, sedative, diuretic and expectorant (Kallo, 1986). 
Substrates such as perlite, cocopeat, sawdust, vermicompost which is less expensive and has been used as soilless substrate culture around the world for successful vegetable production. Many research studies reported that commercial vegetable production under controlled condition with substrates adopted to reduce economic losses caused by soil-borne pathogens. On the other hand, for an effective nutritional management and consequently, an increase in substrate lettuce yield, it is indispensable the appropriate control of nutrient solution. Among the factors to be controlled are PH, temperature, electrical conductivity and oxygen concentration, as well as the period of application time interval and concentration of nutrient solution to the plant root during crop life cycle. An attempt was made in this paper to study the research investment for the production of lettuce under polyhouse which generate economic returns to farmers.

Material and Methods
The present investigations were conducted in semi-controlled naturally ventilated polyhouse for two years (2021-2022 and 2022-2023) during Rabi season at Department of Horticulture, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani (MH). The research was laid in a Factorial Completely Randomized Design (FCRD), which is replicated twice with three factors i.e.  Factor A) consisted different substrates (S) (S1: cocopeat, S2: cocopeat + perlite (1:1 v/v), S3: cocopeat + perlite (2:1 v/v) and S0: soil), Factor B) levels of nutrient concentration (F) (F1: 100%, F2: 80% and F3: 60%) through 19:19:19 NPK and calcium nitrate and Factor C) application time interval (I) (I1: one day interval, I2: three days interval and I3: six days interval).The nursery raising of “Romaine long” (green) lettuce variety seeds was done under greenhouse in pro-trays, and seedling are ready for transplanting one month after sowing. Seedlings were transplanted under grow-bags having size of 12 × 16 inch filled with different substrates and soil for two growing years on date 20 to 22 November, inside the naturally ventilated polyhouse. Trickle irrigation system was installed and dripper were placed at spacing of 38.1 cm and each dripper connected with four grow –bags with the help of micro-tubes and emitter stake.
Commercial formulations of 4% formaldehyde solution was used to sterilize the soil and 4% calcium nitrate used to sterilize the cocopeat and perlite substrate. Recommended dose Nitrogen, phosphorus and potash were used for lettuce: 80 kg N/ha, 50 kg P2O5/ha and 50 kg K2O/ha through 19:19:19:, 37.5 % N calcium nitrate, magnesium sulphate and micronutrient mixture. Different concentration of nutrient solution were prepared 100%, 80% and 60%. All the recommended package of practices was followed. Lettuce was harvested 48 days after transplanting when they were attained good size, still young with tenderness in leaves. 
Analytical Tools
Cost of cultivation of crops in protected cultivation was worked out. The basis of cost of cultivation was the standard one as given by Agricultural cost and Price commission (ACPC), Government of India. Total cost of cultivation has been segregated in two cost concept for two year as given in table (3 and 4) i.e. Fixed cost and Variable cost for different treatments.
 Economics 

Gross return in terms of rupees per treatment was calculated on the basis of marketable lettuce yield and prices in the market for each of the treatments under study. The cost of cultivation for each treatment was worked out by considering the cost of all the operation right from nursery preparation to harvesting of lettuce. Net return was worked out by subtracting the total cost of cultivation from gross realization for each treatment and recorded in rupees per 108 square meter area under polyhouse cultivation.
  Benefit – cost ratio 

Economics of production was worked out by including all aspects of cost of cultivation and the incomes derived from the treatments.

                                                        Gross monetary return (Rs)
                    
B: C Ratio   =         -------------------------------------                                                                     

                                                       Total cost of cultivation (Rs)

Results and Discussion
Economics of lettuce cultivation

The economic gain of different treatments has been calculated on the basis of exiting the market price of inputs applied and yield (Table 1) obtained. The economics of lettuce influenced by different substrates and time of application of nutrient at different concentration is presented in Table 2, depicted in Fig. 1 and the cost of cultivation incurred in various treatments is presented in Table – 3 (2021-22) and 4 (2022-23).

 Data from Table 2 showed that, there were lot of variation in cost of cultivation, gross monetary returns (GMR), net monetary returns (NMR), and benefit cost ratio (B:C ratio) computed on two years (2021-22 and 2022-23) and their pooled mean basis has been taken in account to discuss the economics of various treatments.

It is observed that, the minimum (₹ 17053.61, ₹ 17600.16 and ₹ 17326.89) cost of cultivation was observed under treatment combination of T36 [S0F3I3] i.e. Soil + 60% + Six days interval and it was maximum (₹ 28653.97, ₹ 29250.52 and ₹ 28952.25) in treatment combination of T2 [S2F1I1] i.e. Cocopeat + Perlite (1:1) + 100 % + One day interval during the year 2021-22, 2022-23 and pooled mean, respectively.

The data revealed that, the treatment T6 [S2F1I2] i.e. Cocopeat + Perlite (1:1)  + 100 % + Three days interval recorded highest marketable yield (112.99 kg, 110.45 kg and 111.72 kg), maximum gross income of (₹ 67792.90, ₹ 66272.26 and ₹ 67032.58), maximum net returns (₹ 39363.93, ₹ 37271.74 and ₹ 38317.83) with the higher benefit cost ratio of (2.38, 2.29 and 2.33) for the year 2021-22, 2022-23 and pooled mean, respectively.  
Whereas, lowest marketable yield (41.94 kg, 41.51 kg and 41.73), minimum gross monetary income of (₹ 18036.06, ₹ 17847.82 and ₹ 17941.94), net monetary returns (₹ 982.45, ₹ 247.66 and ₹ 615.05) with the lower benefit cost ratio of (1.06, 1.01 and 1.04) found in treatment combination of T36 [S0F3I3] i.e. Soil + 60% + Six days interval for the year 2021-22, 2022-23 and pooled mean, respectively.

The maximum net return under treatment T6 [S2F1I2] i.e. Cocopeat + Perlite (1:1)  + 100 % + Three days interval could be due to the higher yield of lettuce crop obtained under this treatment. Excellent vegetative growth based on the three factor i.e. best substrate, level of nutrient concentration and their application time interval resulted in higher yield which ultimately led to the increase in economic yield, total gross income, net return and benefit cost ratio despite of increase in expenditure. 

Table 1: Interaction effect of different substrates, levels of nutrient concentration and application time interval on total marketable yield of lettuce per 108 m2 polyhouse area
	Tr. No.
	Treatments
	Marketable yield (Kg)

	
	
	2021-22
	2022-23
	Pooled mean

	T1 
	S1F1I1
	95.80
	85.48
	90.64

	T2 
	S2F1I1
	98.60
	104.87
	101.73

	T3 
	S3F1I1
	93.55
	98.58
	96.07

	T4 
	S0F1I1
	65.66
	61.23
	63.45

	T5 
	S1F1I2
	97.47
	79.73
	88.60

	T6 
	S2F1I2
	112.99
	110.45
	111.72

	T7 
	S3F1I2
	51.24
	62.74
	56.99

	T8 
	S0F1I2
	80.62
	83.09
	81.86

	T9 
	S1F1I3
	82.34
	98.88
	90.60

	T10 
	S2F1I3
	64.09
	104.94
	84.51

	T11 
	S3F1I3
	86.77
	95.28
	91.02

	T12 
	S0F1I3
	80.61
	80.89
	80.74

	T13 
	S1F2I1
	76.84
	65.98
	71.41

	T14 
	S2F2I1
	79.06
	99.43
	89.25

	T15
	S3F2I1
	93.99
	87.28
	90.64

	T16 
	S0F2I1
	90.73
	90.51
	90.63

	T17 
	S1F2I2
	92.44
	98.81
	95.63

	T18 
	S2F2I2
	83.24
	92.16
	87.70

	T19
	S3F2I2
	87.24
	88.27
	87.76

	T20 
	S0F2I2
	51.40
	51.76
	51.59

	T21 
	S1F2I3
	97.16
	80.93
	89.04

	T22 
	S2F2I3
	82.45
	82.20
	82.32

	T23 
	S3F2I3
	52.96
	49.46
	51.21

	T24 
	S0F2I3
	73.14
	89.40
	81.26

	T25 
	S1F3I1
	96.78
	93.42
	95.10

	T26 
	S2F3I1
	65.24
	69.44
	67.35

	T27
	S3F3I1
	75.91
	96.84
	86.37

	T28 
	S0F3I1
	89.91
	74.87
	82.39

	T29 
	S1F3I2
	63.37
	51.76
	57.57

	T30 
	S2F3I2
	80.97
	92.79
	86.88

	T31 
	S3F3I2
	90.02
	76.92
	83.47

	T32
	S0F3I2
	83.66
	83.44
	83.55

	T33 
	S1F3I3
	108.76
	103.65
	106.20

	T34 
	S2F3I3
	97.22
	81.47
	89.35

	T35 
	S3F3I3
	94.67
	88.83
	91.76

	T36 
	S0F3I3
	41.94
	41.51
	41.73


Table 2 : Interaction effect of different substrates, levels of nutrient concentration and application time interval on economics of lettuce cultivation

	Tr. No.
	Treatments
	Total cost of cultivation (Rs.)
	Gross monetary returns (Rs.)
	Net monetary returns (Rs.)
	B:C Ratio

	
	
	2021-22
	2022-23
	Pooled mean
	2021-22
	2022-23
	Pooled mean
	2021-22
	2022-23
	Pooled mean
	2021-22
	2022-23
	Pooled mean

	T1
	S1F1I1
	21193.97
	21790.52
	21492.25
	43110.14
	38465.28
	40787.71
	21916.17
	16674.76
	19295.47
	2.03
	1.77
	1.90

	T2
	S2F1I1
	28653.97
	29250.52
	28952.25
	59159.81
	62919.94
	61039.87
	30505.84
	33669.42
	32087.63
	2.06
	2.15
	2.11

	T3
	S3F1I1
	24366.97
	24963.52
	24665.25
	49583.58
	52245.62
	50914.60
	25216.61
	27282.10
	26249.35
	2.03
	2.09
	2.06

	T4
	S0F1I1
	17611.23
	18207.78
	17909.51
	28235.52
	26328.38
	27284.43
	10624.29
	8120.60
	9374.92
	1.60
	1.45
	1.52

	T5
	S1F1I2
	20968.97
	21540.52
	21254.75
	43861.82
	35878.46
	39870.14
	22892.85
	14337.94
	18615.40
	2.09
	1.67
	1.88

	T6
	S2F1I2
	28428.97
	29000.52
	28714.75
	67792.90
	66272.26
	67032.58
	39363.93
	37271.74
	38317.83
	2.38
	2.29
	2.33

	T7
	S3F1I2
	24141.97
	24713.52
	24427.75
	27157.71
	33251.10
	30204.40
	3015.74
	8537.58
	5776.66
	1.12
	1.35
	1.24

	T8
	S0F1I2
	17386.23
	17957.78
	17672.01
	34665.29
	35730.32
	35200.28
	17279.06
	17772.54
	17528.28
	1.99
	1.99
	1.99

	T9
	S1F1I3
	20743.97
	21290.52
	21017.25
	37055.23
	44494.27
	40772.16
	16311.26
	23203.75
	19754.92
	1.79
	2.09
	1.94

	T10
	S2F1I3
	28203.97
	28750.52
	28477.25
	38451.46
	62961.41
	50706.43
	10247.49
	34210.89
	22229.19
	1.36
	2.19
	1.78

	T11
	S3F1I3
	23916.97
	24463.52
	24190.25
	45987.38
	50499.42
	48240.35
	22070.41
	26035.90
	24050.10
	1.92
	2.06
	1.99

	T12
	S0F1I3
	17161.23
	17707.78
	17434.51
	34660.34
	34784.18
	34719.78
	17499.11
	17076.40
	17285.28
	2.02
	1.96
	1.99

	T13
	S1F2I1
	21138.99
	21735.54
	21437.27
	34577.28
	29688.77
	32135.62
	13438.29
	7953.23
	10698.35
	1.64
	1.37
	1.50

	T14
	S2F2I1
	28598.99
	29195.54
	28897.27
	47437.06
	59657.47
	53547.26
	18838.07
	30461.93
	24650.00
	1.66
	2.04
	1.85

	T15
	S3F2I1
	24311.99
	24908.54
	24610.27
	49815.59
	46256.03
	48038.86
	25503.60
	21347.49
	23428.60
	2.05
	1.86
	1.95

	T16
	S0F2I1
	17556.25
	18152.8
	17854.53
	39014.55
	38920.44
	38969.97
	21458.30
	20767.64
	21115.45
	2.22
	2.14
	2.18

	T17
	S1F2I2
	20913.99
	21485.54
	21199.77
	41596.42
	44463.17
	43032.38
	20682.43
	22977.63
	21832.62
	1.99
	2.07
	2.03

	T18
	S2F2I2
	28373.99
	28945.54
	28659.77
	49946.11
	55296.00
	52621.06
	21572.12
	26350.46
	23961.29
	1.76
	1.91
	1.84

	T19
	S3F2I2
	24086.99
	24658.54
	24372.77
	46237.71
	46781.11
	46512.46
	22150.72
	22122.57
	22139.70
	1.92
	1.90
	1.91

	T20
	S0F2I2
	17331.25
	17902.8
	17617.03
	22102.96
	22256.52
	22182.22
	4771.71
	4353.72
	4565.20
	1.28
	1.24
	1.26

	T21
	S1F2I3
	20688.99
	21235.54
	20962.27
	43721.86
	36417.60
	40067.14
	23032.87
	15182.06
	19104.87
	2.11
	1.71
	1.91

	T22
	S2F2I3
	28148.99
	28695.54
	28422.27
	49469.18
	49317.12
	49393.15
	21320.19
	20621.58
	20970.89
	1.76
	1.72
	1.74

	T23
	S3F2I3
	23861.99
	24408.54
	24135.27
	28067.44
	26211.34
	27139.39
	4205.45
	1802.80
	3004.13
	1.18
	1.07
	1.12

	T24
	S0F2I3
	17106.25
	17652.8
	17379.53
	31450.41
	38439.94
	34942.69
	14344.16
	20787.14
	17563.17
	1.84
	2.18
	2.01

	T25
	S1F3I1
	21086.35
	21682.9
	21384.63
	43550.78
	42037.06
	42793.92
	22464.43
	20354.16
	21409.30
	2.07
	1.94
	2.00

	T26
	S2F3I1
	28546.35
	29142.9
	28844.63
	39142.66
	41665.54
	40407.55
	10596.31
	12522.64
	11562.93
	1.37
	1.43
	1.40

	T27
	S3F3I1
	24259.35
	24855.9
	24557.63
	40229.80
	51323.67
	45773.68
	15970.45
	26467.77
	21216.06
	1.66
	2.06
	1.86

	T28
	S0F3I1
	17503.61
	18100.16
	17801.89
	38662.85
	32193.45
	35428.15
	21159.24
	14093.29
	17626.26
	2.21
	1.78
	1.99

	T29
	S1F3I2
	20861.35
	21432.9
	21147.13
	28517.18
	23291.71
	25904.45
	7655.83
	1858.81
	4757.32
	1.37
	1.09
	1.22

	T30
	S2F3I2
	28321.35
	28892.9
	28607.13
	48584.45
	55676.16
	52130.30
	20263.10
	26783.26
	23523.18
	1.72
	1.93
	1.82

	T31
	S3F3I2
	24034.35
	24605.9
	24320.13
	47709.16
	40767.09
	44241.18
	23674.81
	16161.19
	19921.05
	1.99
	1.66
	1.82

	T32
	S0F3I2
	17278.61
	17850.16
	17564.39
	35973.04
	35878.92
	35928.46
	18694.43
	18028.76
	18364.08
	2.08
	2.01
	2.05

	T33
	S1F3I3
	20636.35
	21182.9
	20909.63
	48942.14
	46640.45
	47791.30
	28305.79
	25457.55
	26881.67
	2.37
	2.20
	2.29

	T34
	S2F3I3
	28096.35
	28642.9
	28369.63
	58330.37
	48881.66
	53609.47
	30234.02
	20238.76
	25239.85
	2.08
	1.71
	1.89

	T35
	S3F3I3
	23809.35
	24355.9
	24082.63
	50175.82
	47080.28
	48631.10
	26366.47
	22724.38
	24548.48
	2.11
	1.93
	2.02

	T36
	S0F3I3
	17053.61
	17600.16
	17326.89
	18036.06
	17847.82
	17941.94
	982.45
	247.66
	615.05
	1.06
	1.01
	1.04
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Fig. 1 : Interaction effect of different substrates, levels of nutrient concentration and application time interval on B:C ratio of lettuce


Conclusion
From the present study it can be concluded that the cultivation of lettuce in polyhouse for an area of 108 square meter was obtained highest yield with treatment T6 [S2F1I2] and this treatment also recorded maximum gross return, net returns with higher benefit cost ratio for both the year of experiment (2021-22 and 2022-23). Therefore, the treatment T6 [S2F1I2] rated as the most effective combination of lettuce production in economic point of view.

This should call for further investigation. As these results are based on two research trials, it is suggested to conduct a few more trials to arrive at a concrete conclusion.



Table 3: Cost of cultivation of lettuce crop in naturally ventilated polyhouse 

(area = 108 m2) 2021-22
	Sr.

No.
	Particular
	Unit
	Cost/ unit (Rs.)
	Quantity
	Value/Cost(₹) 

	I.
	Fixed Costs
	 
	 
	 
	

	A.
	
	
	
	
	

	 1.
	Rental value of polyhouse
	₹
	500/Month
	4
	2000.00

	  2. 
	Maintenance cost on fixed assets
	₹
	100/Month 
	4
	400.00

	
	Sub total (A)
	
	
	
	2400.00

	B.
	Labour input-hired labour MD (Mandays)

	1.
	Weeding and polyhouse cleaning
	MD (8hrs)
	180
	1
	180.00

	2.
	Nursery raising 
	MD
	22.50
	5
	112.50

	3.
	Nursery care 1 man for1 month
	MD
	22.50
	30
	675.00

	4.
	Substrate sterilization and grow bags filling 
	MD
	180
	22
	3960.00

	5.  
	Uprooting and Transplanting
	MD
	22.50
	8
	180.00

	6.
	Gap filling
	MD
	22.50
	1
	22.50

	7.
	Fertilizer application
	MD
	22.50
	5
	112.50

	8.
	Irrigation
	MD
	22.50
	25.5
	573.75

	9.
	Harvesting, grading and  selling
	MD
	180
	2
	360.00

	10.
	Irrigation water charge 
	₹
	2.50
	1
	2.50

	11.
	Electricity charges (drip irrigation)
	₹
	
	
	252.82

	
	Sub total (B)
	
	
	
	6431.57

	C. 
	Material inputs
	
	
	
	

	1.
	Seed inputs 
	G
	3.75
	60
	225.00

	2.
	Bavistin drenching
	G
	1.15
	125
	143.75

	3.
	Nutripro magnesium
	Kg
	107.14
	1
	107.14

	4.
	Chilmix combi 

(micro-nutrients mixture)
	G
	1.07
	62.5
	66.89

	5.
	Growbags  (black plastic bag)
	Kg
	140
	18.300
	2562.00

	
	Sub total (C)
	
	
	
	3104.78

	D.
	Interest on workingcapital@10% 

	1.
	Hired labour
	₹
	-
	-
	100.00

	2.
	Material inputs
	₹
	-
	-
	92.00

	3.
	Miscellaneous and Depreciation cost 
	₹
	-
	-
	500.00

	 
	Sub total (D)
	
	
	
	692.00

	
	Grand Total
	
	
	
	12628.35


	Sr.

No.
	Particular
	Unit
	Cost/ unit 

(Rs.)
	Quantity
	Value/

Cost (₹) 

	II.
	Variable cost for different treatments   

	A
	Cocopeat
	Kg
	7
	935
	6545

	B
	Cocopeat + Perlite (1:1) 50/50 Volume

	(i)
	Cocopeat (50) Volume
	Kg
	7
	475
	3325

	(ii)
	Perlite  (50) Volume
	Kg
	40
	267
	10680

	
	Sub total (B)
	
	
	
	14005

	C
	Cocopeat + Perlite (2:1) 75/25 Volume

	(i).
	Cocopeat (75) Volume
	Kg
	7
	714
	4998

	(ii).
	Perlite  (25) Volume
	Kg
	40
	118
	4720

	
	Sub total (C)
	
	
	
	9718

	D
	Soil 
	Kg
	2.5
	1503
	3757.50

	E
	Formaldehyde 
	Ml
	300
	500
	300.00

	
	Sub total (D +E)
	
	
	
	4057.5

	F.
	Fertilizer application levels

	1.
	100 % concentration
	
	
	
	

	(i)
	19:19:19
	G
	0.14
	1394
	195.16

	(ii)
	Calcium nitrate
	G
	0.11
	502
	55.22

	
	Sub total (1)
	
	
	
	250.38

	2.
	80 % concentration
	
	
	
	

	(i)
	19:19:19
	G
	0.14
	1083
	151.62

	(ii)
	Calcium nitrate
	G
	0.11
	398
	43.78

	
	Sub total (2)
	
	
	
	195.4

	3.
	60 % concentration
	
	
	
	

	(i)
	19:19:19
	G
	0.14
	784
	109.76

	(ii)
	Calcium nitrate
	G
	0.11
	300
	33.00

	
	Sub total (3)
	
	
	
	142.76

	G.
	Labour input for fertilizer application MD (Mandays)

	(i)
	Labour for 1 day interval
	MD
	22.50
	30
	675.00

	(ii)
	Labour for 3 day interval
	MD
	22.50
	20
	450.00

	(iii)
	Labour for 6 day interval
	MD
	22.50
	10
	225.00

	H.
	Calcium nitrate
	Kg
	109.52
	10
	1095.24


	Quality of lettuce 
	Sale price of lettuce (₹)  

	1) Grade A
	600/kg

	2) Grade B
	530/kg

	3) Grade C
	450/kg

	4) Grade C
	430/kg


Table 4: Cost of cultivation of lettuce crop in naturally ventilated polyhouse 

(area = 108 m2) 2022-23
	Sr.

No.
	Particular
	Unit
	Cost/ unit (Rs.)
	Quantity
	Value/Cost(₹) 

	I.
	Fixed Costs
	 
	 
	 
	

	A.
	
	
	
	
	

	 1.
	Rental value of polyhouse
	₹
	500/Month
	4
	2000.00

	  2. 
	Maintenance cost on fixed assets
	₹
	100/Month 
	4
	400.00

	
	Sub total (A)
	
	
	
	2400.00

	B.
	Labour input-hired labour MD (Mandays)

	1.
	Weeding and polyhouse cleaning
	MD (8hrs)
	200
	1
	200.00

	2.
	Nursery raising 
	MD 
	25
	5
	125.00

	3.
	Nursery care 1 man for1 month
	MD 
	            25
	28
	700.00

	4.
	Substrate sterilization and grow bags filling 
	MD
	200
	22
	4400.00

	5.
	Uprooting and Transplanting
	MD
	25
	8
	200.00

	6.
	Gap filling
	MD
	25
	1
	25

	7.
	Fertilizer application
	MD
	25
	5
	125

	8.
	Irrigation
	MD
	25
	25.5
	637.5

	9.
	Harvesting, grading and  selling
	MD
	200
	2
	400.00

	10.
	Irrigation water charge 
	₹
	2.50
	1
	2.50

	11.
	Electricity charges (drip irrigation)
	₹
	
	
	250.12

	
	Sub total (B)
	
	
	
	7065.12

	C.
	Material inputs
	
	
	
	

	1.
	Seed inputs 
	G
	3.75
	60
	225.00

	2.
	Bavistin drenching
	G
	1.15
	125
	143.75

	3.
	Nutripro magnesium
	Kg
	107.14
	1
	107.14

	4.
	Chilmix combi 

(micro-nutrients mixture)
	G
	1.07
	62.5
	66.89

	5.
	Growbags  (black plastic bag)
	Kg
	140
	18.300
	2562.00

	
	Sub total (C)
	
	
	
	3104.78

	D.
	Interest on workingcapital@10% 

	1.
	Hired labour
	₹
	-
	-
	100.00

	2.
	Material inputs
	₹
	-
	-
	80.00

	3.
	Miscellaneous and Depreciation cost 
	₹
	-
	-
	400.00

	 
	Sub total (D)
	
	
	
	580.00

	
	Grand Total
	
	
	
	13149.9


	Sr.

No.
	Particular
	Unit
	Cost/ unit (Rs.)
	Quantity
	Value/Cost(₹) 

	II.
	Variable cost for different treatments   

	A
	Cocopeat
	Kg
	7
	935
	6545

	B
	Cocopeat + Perlite (1:1) 50/50 Volume

	(i)
	Cocopeat (50) Volume
	Kg
	7
	475
	3325

	(ii)
	Perlite  (50) Volume
	Kg
	40
	267
	10680

	
	Sub total (B)
	
	
	
	14005

	C
	Cocopeat + Perlite (2:1) 75/25 Volume

	(i).
	Cocopeat (75) Volume
	Kg
	7
	714
	4998

	(ii).
	Perlite  (25) Volume
	Kg
	40
	118
	4720

	
	Sub total (C)
	
	
	
	9718

	D
	Soil 
	Kg
	2.5
	1503
	3757.50

	E
	Formaldehyde 
	Ml
	300
	500
	300.00

	
	Sub total (D +E)
	
	
	
	4057.5

	F.
	Fertilizer application levels

	1.
	100 % concentration
	
	
	
	

	(i)
	19:19:19
	G
	0.14
	1394
	195.16

	(ii)
	Calcium nitrate
	G
	0.11
	502
	55.22

	
	Sub total (1)
	
	
	
	250.38

	2.
	80 % concentration
	
	
	
	

	(i)
	19:19:19
	G
	0.14
	1083
	151.62

	(ii)
	Calcium nitrate
	G
	0.11
	398
	43.78

	
	Sub total (2)
	
	
	
	195.4

	3.
	60 % concentration
	
	
	
	

	(i)
	19:19:19
	G
	0.14
	784
	109.76

	(ii)
	Calcium nitrate
	G
	0.11
	300
	33.00

	
	Sub total (3)
	
	
	
	142.76

	G.
	Labour input for fertilizer application MD (Mandays)

	(i)
	Labour for 1 day interval
	MD
	25
	30
	750.00

	(ii)
	Labour for 3 day interval
	MD
	25
	20
	500.00

	(iii)
	Labour for 6 day interval
	MD
	25
	10
	250.00

	H.
	Calcium nitrate
	Kg
	109.52
	10
	1095.24
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General Comments
The manuscript addresses an important topic in agricultural economics, analyzing the cost-benefit of lettuce cultivation in a controlled environment. However, it has some structural, grammatical, and clarity issues that need to be refined before publication. Key areas requiring improvement include;
1. Some sections contain ambiguous phrasing, making it difficult to follow the discussion.

2. There are multiple grammatical errors and awkward sentence constructions that reduce readability.

3. The methodology needs better explanation, especially regarding experimental design and statistical analysis.

4. The discussion could be more insightful, linking findings with broader agricultural trends.

5. Some references lack consistency in formatting and citation style.

�The abstract lacks conciseness and has unclear phrasing.


 Suggestion: Revise sentences for better flow and grammar, e.g.,�"Growing lettuce under a polyhouse has proven to be a highly remunerative venture, offering maximum market returns. However, sustaining this technology presents cost-related challenges."





Clarify statistical methods used for economic analysis.





Standardize terminology, e.g., replace “present study” with “this study” for clarity.





�The introduction provides relevant background but is poorly structured.


 Clarify the rationale behind using protected cultivation. Why is lettuce production particularly suited for this method?


 Improve flow by restructuring, e.g.,�"Protected cultivation is a modern technique used to regulate environmental factors such as temperature, humidity, and irrigation to optimize crop productivity (Santos Filho et al., 2009)."


 Some references seem outdated (e.g., Kallo, 1986). Consider adding recent studies…. Not older than 5 years





�The experimental design is unclear; the explanation of Factorial Completely Randomized Design (FCRD) lacks details.


The nutrient levels and application methods need better structuring.


No mention of statistical analysis performed.


Clearly define experimental factors:�"Factor A: Substrate types (S1: Cocopeat, S2: Cocopeat + Perlite 1:1, S3: Cocopeat + Perlite 2:1, S0: Soil). Factor B: Nutrient levels (F1: 100%, F2: 80%, F3: 60%). Factor C: Irrigation frequency (I1: daily, I2: every 3 days, I3: every 6 days)."


Mention if ANOVA or t-tests were used to compare means.





�The economic analysis is well presented but lacks statistical significance indicators.


Results are overly descriptive without deeper analytical insights.


Add confidence intervals or p-values to validate economic comparisons.


 Improve clarity in key results, e.g.,�"Treatment T6 (Cocopeat + Perlite (1:1) + 100% nutrient + three-day interval) consistently achieved the highest marketable yield across two years (112.99 kg, 110.45 kg, pooled mean 111.72 kg), indicating its superior efficiency."


Compare with previous studies on lettuce production for better context.





�Tables and Figures


 Some table captions are unclear and need better descriptions.


 Figure 1 lacks axis labels and proper captions.


 Add appropriate units to values in tables (e.g., yield in kg, cost in ₹).


 Improve data visualization (bar charts or trend lines instead of large tables).





�The conclusion is too general and lacks a clear future research direction.


Provide specific recommendations, e.g.,�"For sustainable lettuce production, further research should evaluate the long-term feasibility of different substrates in polyhouse conditions."


Highlight policy implications, such as potential government subsidies for protected farming.





�Inconsistent formatting (e.g., "Brijbala, 2013" should be formatted as "Brijbala (2013)").


Some references lack DOI or page numbers.


Follow a consistent citation format (APA, Harvard, or any required style).


 Include more recent research sources.








1

