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DETAILED REPORT 

General Background 

The protected cultivation technology holds special significance for hilly areas of 

Himachal Pradesh where arable land is scanty and there is a great variation in agro-

climatic conditions. In Himachal Pradesh, about 86 per cent of the holdings are marginal 

and small and the main input i.e. water is also scarce as the irrigated area is just 17 per 

cent of the cropped area. Obviously, protected cultivation has come as a boon to 

marginal and small farmers who can now think of earning descent livelihood from their 

small land holdings which otherwise was a distant dream for them. The main advantage 

of protected cultivation is that it ensures high productivity and provides self-employment 

avenues to the youth and the rural population. It also aims to create a supply of fresh 

vegetables to big markets like Delhi as well as foreign countries. 

In this backdrop, with the approval of a project on “Production of Cash Crops 

through Adoption of Precision Farming Practices” from NABARD amounting to Rs. 

154.92 crore and project on “Diversification of Agriculture through Micro Irrigation and 

other related Infrastructure” amounting to Rs. 198.08 crore for four years starting from 

2008-09, the protected cultivation has gained momentum in the state. Assistance 

available under this project for the installation of polyhouse structure with assured 

irrigation facility and for the creation of water sources is to the extent of 80 per cent and 

50 per cent of the approved cost, respectively. The amount of subsidy could be even 90 

per cent in case of low cost (bamboo based) polyhouse structure.  

It is, therefore, desirable that the benefits of the project must flow and reach to the 

needy and deserving sections of the farming community. However, success of the 

scheme would depend upon the profitability and need-based facilitation with regard to 

technical support, construction, utilization and maintenance of poly house units and 

above all the marketing infrastructure. Since, protected cultivation is purely a commercial 

agri-business venture with substantial initial investment; it is the value realization rather 

than physical output that matters most to the entrepreneurs/farmers. At such a juncture 
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when the scheme is in its final stage of completion, the present study has been planned 

to examine the economic and marketing issues of protected cultivation. The findings of 

the study will be useful to farmers, researchers, extension workers and policy makers.  

Objectives 

1. To examine the capital investment pattern on different sizes of poly house units 

constructed in the study area under PDDKBSY. 

2. To study the techno-economic aspects of crop production, input use and to estimate 

the cost and returns of different crops grown under protected cultivation. 

3. To study the marketing system and marketing efficiency for the commodities 

produced under protected cultivation. 

4. To identify the problems related to production and marketing of commodities 

produced under protected cultivation and suggest suitable strategies. 

Methodology and Data 

This study was conducted in five districts 

viz., Bilaspur, Kangra, Kullu, Mandi and 

Sirmaur districts representing different 

agro-climatic zones of Himachal Pradesh 

(Fig.1). The polyhouse owners were divided 

into small (having area 100-105 m2), 

medium (area equal to 250-252 m2) and 

large (having area above 252 m2). As many 

as 30 polyhouse units of different size 

categories were selected randomly from each district with a total sample of 150 

polyhouse growers (23 small, 73 medium and 54 large). Five markets namely, Bilaspur, 

Kangra, Kangni (Mandi), Kullu/Bhunter and Paonta Sahib within Himachal Pradesh and 

two distant markets namely Bhalle (Amritsar) and Azadpur (Delhi) were selected and ten 

traders (commission agents and retailers) were selected randomly in each study market. 

Secondary data were collected from Department of Agriculture and from APMC offices in 

Fig 1: Map of Himachal Pradesh showing study area
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markets. Two survey schedules were prepared for collection of primary data from 

producers and traders. 

The standard cost concepts were used to estimate the cost of cultivation under 

protected cultivation. Fixed cost for a crop is calculated which include (a) depreciation on 

structures, equipments and machinery and (b) interest on fixed capital investment or 

establishment cost, and rental value of owned land. Only growers share was considered 

while calculating fixed cost. Where more crops are grown in a year, the fixed cost was 

apportioned among the crops based on area allocated under each crop in a year. 

Variable costs include all the recurring inputs including planting material, manures and 

fertilizers, plant protection inputs, fuel/power expenses, labour charges, minor repairs 

and other short term crop specific charges and interest on operating cost. The gross and 

net returns were estimated for different crops. Yield gap index and break-even output 

level were estimated. In order to examine the long term financial viability, project 

evaluation technique was used and the financial viability indicators such as net present 

value (NPV), benefit – cost ratio (BCR) and internal rate of return (IRR) were estimated. 

Sensitivity analysis was carried out to assess the viability of protected cultivation at 

different levels of productivity. Marketing system was studied and trends in arrival/prices, 

price spread and efficiency indices were computed. 

Progress and Achievement of PDDKBSY in Himachal Pradesh 

Protected cultivation gained momentum in Himachal Pradesh after the 

implementation of Pandit Deen Dayal Kisan Bagwan Samridhi Yojna (PDDKBSY), 

started during 2008-09. Under this scheme, different designs and varied sizes of 

polyhouses have been constructed. Distribution of number and area brought under 

polyhouse cultivation has been shown in Table 1. Till November 2012, as many as 

11,081 polyhouse units have been constructed bringing total area of 126.50 ha under 

protected cultivation with the maximum number in district Mandi (2,235) and maximum 

area in district Kangra (22.30 ha) The target of about 147 hectare under protected 

cultivation is likely to be achieved by March, 2013. A total subsidy grant amounting to Rs. 

93.85 crores has been utilised.  
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Table 1 Progress and achievement of PDDKBSY in Himachal Pradesh as on November, 2012 
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 No. 1084 708 971 1495 159 830 378 2235 881 617 1205 518 11081 

Area (ha) 15.82 5.06 12.85 22.30 0.30 5.35 0.77 16.56 9.01 11.23 11.90 15.35 126.50 

Subsidy 
(Rs.crores) 10.70 4.05 8.99 17.82 0.53 3.85 0.92 11.77 7.12 9.78 8.32 10.00 93.85 

Socio-Economic Profile of Polyhouse Beneficiaries 

Table 2 reveals that the average family size was 6.60 persons comprising of 72% 

adults and 28% children. The size of holding was 1.90 hectare. There was high literacy 

status of polyhouse owners and around 60 to 70 per cent had acquired education above 

matriculation. Average area per unit was found to be 103 m2 for small, 265 m2 for medium 

and 644 m2 for large polyhouse farmers. About 45 per cent had farming as the main 

occupation. The expected high profitability and government incentives (subsidy) proved 

to be the major factors for adoption of protected cultivation scheme.  

Table 2 Salient features of sample polyhouse owners 

Particulars Bilaspur Kangra Kullu  Mandi  Sirmaur All districts 

Size of family (No.)       

Adults 4.70 4.27 4.17 4.53 5.97 4.73 

Children 2.63 1.40 1.60 1.77 1.97 1.87 

Average size 7.33 5.67 5.77 6.30 7.93 6.60 

Size of land holding (ha)       

Small 1.07 2.18 2.31 0.16 0.8 1.93 

Medium 1.53 4.05 1.59 0.80 1.34 1.74 

Large 1.72 1.79 2.51 1.24 2.82 2.12 

Overall average 1.56 2.91 2.13 0.97 1.96 1.90 

Literacy status (%) 90.00 96.67 96.67 100.00 96.67 96.00 

Average area under protected cultivation (m
2
) 

Small 105 105 100 100 100 103 

Medium 251 255 341 250 250 265 

Large 743 786 502 738 538 644 

Overall average 433 306 349 424 370 376 

Occupation (%)       

Farming households 46.67 46.67 60.00 36.67 33.33 44.67 

Others 53.33 53.33 40.00 63.33 66.67 55.33 

Motivating factors (%) 
 

  
 

 
 Profitability 56.25 59.38 46.67 36.67 33.33 46.75 

Govt. incentives (subsidy) 34.38 34.38 30.00 60.00 53.33 42.21 

Farming interest 6.26 6.25 23.34 3.33 13.33 10.38 

Success of fellow farmers 3.13 - - - - 0.65 
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Therefore, this brings home the fact that positive government policy and active 

involvement of the extension agency can bring favourable transitions in farm sector.  

Capital Investment 

Polyhouse technology is a capital-intensive 

avocation and involves substantial investment on 

structure, irrigation and equipments. On overall 

basis, the total capital investment per unit varied 

from Rs. 1,32,149 on small, Rs. 3,11,998 on 

medium and Rs. 6,47,909 on large polyhouse unit 

(Table 3).  

Major component of this investment was in the 

form of subsidy given by the government. The 

farmer’s share of investment was to the tune of 

42% on small, 31% on medium and 26% on large.  

 

 

 

 

Table 3 Capital investment under different categories of poly house units (Rs./farm) 

The investment on structure accounted for about 82 per cent of the total investment 

followed by irrigation structure (Table 4).  

Table 4 Pattern of capital investment on different items (Rs. /farm) 

Items 
 

Small Medium Large Overall 

Amount % Amount % Amount % Amount % 

Polyhouse structure 100862 76.32 244100 78.24 548080 84.59 331569 81.80 

Irrigation unit 28857 21.84 58304 18.68 87553 13.52 64319 15.87 

Other equipments 2430 1.84 9594 3.08 12276 1.89 9461 2.33 

Total capital 132149 100.00 311998 100.00 647909 100.00 405349 100.00 

Own funds 56090 42.44 95619 30.65 162921 25.15 113787 28.07 

Loan 870 0.66 12861 4.12 33699 5.20 18524 4.57 

Subsidy 75189 56.90 203518 65.23 451289 69.65 273038 67.36 

Category Own funds Loan Subsidy Total investment 

Small 56090 870 75189 132149 

Medium 95619 12861 203518 311998 

Large 162921 33699 451289 647909 

Overall average 113787 18524 273038 405349 

Plate plate 1. Quoinset- the most 

popular design of polyhouse

Photo plate 2. Cluster of polyhouses 

in Nahan
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Moreover, 32.64 per cent of the total investment was contributed by the farmer 

himself in which 4.57 per cent was raised through loan amount on overall category. The 

amount and proportion of loan increased with increase in the size of polyhouse unit. 

Design and Quality of Polyhouse Units 

Table 5 shows that most of the polyhouse units constructed in the state are of 

quoinset type (75.33%). It is also noteworthy that about 57 per cent of the units were 

having single door fitting where as double door fitting is recommended. During survey, it 

was observed that enough provision for side and top ventilation has been kept in these 

units. Similarly, drip irrigation was available in almost all the units. Rolling type of shade 

nets have been fixed inside the roof of polyhouse units. With regard to the quality of the 

material of polyhouse structure, majority of the growers (63%) rated these in good 

category followed by fair category (19%). 

Table 5 Design and quality parameters of polyhouse units    (% respondents) 

Particulars Small Medium Large Overall 

Design 

    Quoin set  4.35 84.93 92.59 75.33 

Round arc 86.96 8.22 - 17.33 

Others 8.70 6.85 7.41 7.33 

Door fittings 

    Double door 4.35 30.14 77.78 43.33 

Single door 95.65 69.86 22.22 56.67 

Ventilation 

    Side ventilation 95.24 53.68 50.00 55.47 

Top ventilation 4.76 46.32 50.00 44.53 

Irrigation / fertigation 

    Drips 67.74 55.47 53.06 56.03 

Fog/mist units 32.26 44.53 46.94 43.97 

Shade net 

    Inside 94.44 73.63 58.24 68.50 

Outside top rolling 5.56 26.37 41.76 31.50 

Quality of material/structure 

    Very good - 1.37 - 0.67 

Good 52.17 43.84 48.15 46.67 

Fair 21.74 35.62 33.33 32.67 

Poor 26.09 19.18 18.52 20.00 

Quality of work 

    Very good 4.35 2.74 3.70 3.33 

Good 69.57 56.16 61.11 60.00 

Fair 13.04 30.14 27.78 26.67 

Poor 13.04 10.96 7.41 10.00 
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Cropping System/Pattern 

On overall basis, capsicum was found to be the most predominant crop accounting for 

about 57 per cent of the cropped area, in 

which capsicum green and capsicum coloured 

were given almost equal weightage (Fig. 2). 

Next important crop was tomato commanding 

19.36 per cent of the cropped area. Cucumber 

and French bean accounted for 5.52 per cent 

and 6.63 per cent of the cropped area, 

respectively. Many other crops viz., coriander, 

lettuce, cauliflower peas, spinach, cucurbits, brinjal, ladyfinger, onion, garlic, ginger, 

strawberry, etc. were cultivated though in limited area.  

The cropping intensity on an average polyhouse unit was just 108.10 per cent 

showing cultivation of long duration crops by the 

farmers under protected cultivation. In case of 

capsicum green, Indira was found to be the most 

predominant variety followed by Indam Mahabharat 

and Spinax while in case of capsicum coloured, US 

181 (Sejenta) was the major variety grown by the 

farmers followed by Bomby and Orobelle.  

In tomato, 7711, Yash and Heemsona were the 

most predominant varieties under protected 

cultivation. In cucumber, Kian followed by Malini and 

Israely were the major varieties. The Falguni was the 

only variety of French bean grown. In case of 

coriander, Lavanya and Nirali were the two varieties 

grown by the farmers. 

Capsicum 
(G), 28.4

Capsicum
(R), 29.1

Tomato, 19.4

Cucumber, 5.5

Beans, 6.6
Others , 11.0

Figure 2: Cropping Pattern

Photo plate 3. Indam Mahabharat a 

productive variety of capsicum

Photo plate 4. Vermicompost unit of 

Mr. Trilok Chand (Kangra)
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Input Use Pattern and Management Practices 

Protected cultivation is an input intensive farming proposition in comparison to open 

field cultivation. The optimum use of inputs is critical for obtaining maximum physical 

output and returns per se. The input use pattern on different categories of polyhouse 

units have been displayed in Table 6. In case of tomato, the use of seed fertilizers and 

labour was found higher on small units whereas, there was more use of FYM and 

vermicompost on medium and large units. In capsicum, the use of all the inputs was 

higher on small units. In cucumber, the small and medium units used higher doses and 

there was very low use of FYM, vermicompost and fertilizers in case of French bean.  

Table 6 Input use pattern for different crops under different categories (per 100 m
2
) 

Tomato Small  Medium Large Overall 

Seed (g) 4.89 3.97 2.91 3.32 

FYM (q) 2.83 5.96 5.61 5.61 

Vermicompost (q) 1.21 1.28 1.31 1.29 

Fertilizers (NPK) 6.38 5.04 5.26 5.24 

Labour (days) 34.28 33.32 31.72 32.24 

Capsicum 

    Seed (g) 4.35 3.59 3.23 3.46 

FYM (q) 4.72 5.32 3.15 4.28 

Vermicompost (q) 1.81 1.40 1.13 1.29 

Fertilizers (NPK) 3.51 3.48 4.38 3.90 

Labour (days) 29.09 28.38 28.06 28.26 

Cucumber 

    Seed (g) 6.23 4.23 4.17 4.38 

FYM (q) 2.34 5.53 4.78 4.84 

Vermicompost (q) 0.66 1.05 2.08 1.56 

Fertilizers (NPK) 6.23 6.95 4.89 6.08 

Labour (days) 24.75 22.39 19.53 21.08 

The gap in the use of inputs shown in Table 7 clearly reveals that the growers were 

using more than recommended quantity of FYM and vermicompost in their polyhouse 

units. The growers added more quantity of manures in the soil in the initial phase of 

starting cropping. However, the use of NPK was much below the recommended level.  In 

tomato, the gap in the use of nitrogen and potash was much more as compare to 

phosphorus.  

In capsicum and cucumber, the gap in the use of NPK was even larger. This clearly 

shows that farmers were not only using inadequate quantity of NPK but also not applying 

balanced doses of NPK nutrients either. 
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Table 7 Input use and gap (per 100 m
2
 area) 

Inputs Recommendation Existing use Input gap (%) 

Tomato Small Medium Large Small Medium Large 

FYM (q) 0.75 3.04 6.33 6.10 -305.67 -743.77 -713.56 

Vermicompost (q) 0.25 1.21 1.28 1.31 -385.11 -411.70 -422.56 

N (kg) 2.07 0.93 0.63 0.81 55.15 69.43 60.86 

P (kg) 2.00 1.43 1.28 1.47 28.48 36.01 26.60 

K (kg) 2.00 0.72 0.77 0.80 64.24 61.69 60.12 

Capsicum 

       FYM (q) 0.75 4.60 4.74 5.17 -513.48 -531.78 -588.67 

Vermicompost (q) 0.25 1.84 1.01 0.62 -634.78 -303.58 -149.91 

N (kg) 2.07 0.61 0.76 1.05 70.70 63.09 49.19 

P (kg) 2.00 0.95 1.10 1.12 52.36 45.01 44.01 

K (kg) 2.00 0.63 0.63 0.66 68.44 68.61 67.21 

Cucumber 

       FYM (q) 0.75 2.34 5.53 4.78 -211.69 -637.23 -537.04 

Vermicompost (q) 0.25 0.66 1.05 2.08 -162.30 -320.22 -731.11 

N (kg) 3.49 1.20 1.43 0.69 65.77 59.07 80.30 

P (kg) 3.43 1.24 1.59 1.53 63.92 53.55 55.35 

K (kg) 3.43 0.71 0.83 0.84 79.24 75.69 75.35 

Note: Negative (-) sign shows excess use 

During survey, it was found that growers followed different management practices 

for the crops grown under protected cultivation (Table 8).  

Table 8 Management practices followed under protected cultivation       (% growers) 

Particulars Tomato Capsicum Cucumber 

Soil treatment followed 11.63 - - 

Hybrid seed used  100.00 100.00 100.00 

Open pollinated variety - - - 

Average plant density (no./100m
2
) 294.77 295.05 210.47 

Spacing (cm) (R-R x P-P)  
  60x60 2.33 1.03 18.18 

60x30 27.91 4.12 50.00 

45x45 16.28 21.65 22.73 

45x30 13.95 14.43 4.55 

30x30 39.53 58.76 4.55 

Branches (No.)  
  Two  44.19 19.59 - 

Three 51.16 67.01 18.18 

Four 4.65 12.37 59.09 

More than four - 1.03 22.73 

Interculture (No.)  
  Two  - 20.62 9.09 

Three 37.21 43.30 31.82 

Four 27.91 27.84 31.82 

More than four 34.88 8.25 27.27 

Soil treatment was generally not followed and crops were sown without any soil 

treatment. However, all the farmers used hybrid seeds in case of tomato capsicum and 

cucumber. In case of French bean, cauliflower and cabbage non-hybrid improved 

varieties were also grown. The density of plantation varied from crop to crop.          The  
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average plant density per 100m2 came out to be 295 plants in tomato and capsicum and 

210 plants in cucumber. The most common spacing was 30 x 30 cm in tomato and 

capsicum, and 60 x 30 cm in case of cucumber. 

Majority of the farmers kept three branches per plant in 

tomato and capsicum and four branches in case of 

cucumber. There was no uniformity in the number of 

intercultural operations in different crops.  

Generally, three to four intercultural operations 

were performed in the polyhouse crops. Irrigation frequency varied depending upon 

nature of crop and season. Similarly, majority of the growers used fertigation unit to 

supply fertilizers through drip system. 

Yield of Crops under Protected Cultivation 

In general, medium farmers realized higher output 

followed by small and large categories. The yield of 

capsicum has been found relatively higher than tomato 

on medium and large categories. The yield of cucumber 

was also higher on medium and small categories (Fig. 

3).  

Due to differences in the knowledge level and management practices, there were 

wide inter-farm as well as inter-regional gap in the yield levels obtained by growers. 

Table 9 shows the existing yield, the potential yield (obtained by progressive growers), 

minimum yield required for no profit no loss (breakeven point) and yield gap there from. 

The existing productivity level of tomato, cucumber and French bean was even below the 

break-even yield. However, there exists immense potential for increasing the yield of 

these crops as the yield gap between potential and actual was to the extent of 57 to 72 

per cent (Fig. 4). There were around 75 per cent of the farmers who obtained less than 

half of the potential yield of crops obtained by the progressive growers. 

Photo plate 6. Poor  management  

Photo plate 4.5 Input use pattern

Photo plate 5. Well managed 

polyhouse by Sh. Amrish Kumar 

Saini (Nahan)
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Table 9 Existing, break-even and potential yield under protected cultivation (q/100m
2
) 

Crops  Existing average Yield Potential Yield Break-even Yield % Yield gap 

Tomato  3.37  11.00  5.09  56.91 

Capsicum  4.42  13.89  3.35  72.43 

Cucumber  4.58  10.00  5.76  66.10 

French bean 1.70 4.00 3.24 57.50 

Cost of Production and Returns 

The cost of cultivation and economics of major crops have been shown in Table 10. 

Since protected cultivation is a capital intensive enterprise the fixed cost accounted for 40 

to 45 per cent of the total cost. In variable cost, the labour cost accounted for more than 

60 per cent of the variable cost and about 35 per cent of the total cost. In this way, fixed 

cost and labour component were the main ingredients of total cost under protected 

cultivation.  

Among different crops grown, capsicum (both coloured and green) was found most 

profitable on all the polyhouse categories. The net returns per 100m2 were positive even 

over total cost. Capsicum coloured generally fetched higher price than green capsicum in 

the distant markets and hence proved more remunerative than green capsicum. 

However, tomato proved to be non-profitable crop as the net returns over total cost were 

negative. In case of cucumber, net returns over variable cost were found positive for 

small and medium units while for large categories was negative. 
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Table 10 Economics of major crops under protected cultivation (Rs. /100m
2
) 

Crops Small Medium Large Overall 

Tomato 
    Variable cost 7324 7814 7275 7352 

Fixed cost 5884 5587 4309 4542 

Total cost 13208 13400 11584 11894 

Gross returns 10199 10075 6482 7744 

NRVc 2875 3740 1784 2485 

NRTc -3008 -3325 -5101 -4150 

Capsicum green 

    Variable cost 8076 6679 6251 6697 

Fixed cost 6471 4653 4535 4765 

Total cost 14547 11332 10786 11462 

Gross returns 14491 18696 14103 16184 

NRVc 6416 12017 7852 9487 

NRTc -56 7364 3317 4722 

Capsicum coloured 

    Variable cost 5338 6463 6383 6603 

Fixed cost 5098 5127 4711 5058 

Total cost 10436 11590 11094 11661 

Gross returns 21333 21912 12343 15347 

NRVc 15995 15449 5960 8744 

NRTc 10897 10321 1249 3686 

Cucumber 

    Variable cost 5451 5510 5996 5744 

Fixed cost 4750 5775 4969 5007 

Total cost 10201 11285 10966 10751 

Gross returns 7240 8514 2829 5360 

NRVc 1789 3004 -3167 -384 

NRTc -2961 -2771 -8136 -5391 

Note: NRVc; net returns over variable cost and  
NRTc; net returns over total cost 

Photo plate 7. Good crop of 

capsicum  in polyhouse (Sh. 

Dinesh Kumar Mandi)
 

Photo plate 8. Well managed 

cucumber crop  by Sh. Ranjeet

Singh (Bilaspur)  

Photo plate 9. Summer squash an 

alternative crop i(Dinesh Kumar, 

Bilaspur)  

Photo plate 10. Cherry tomato an 

alternative crop in polyhouse       

(Sh. Dinesh Kumar, Mandi)  
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Table 11 shows the distribution of growers in accordance with the gross income 

earned per 100m2 of the polyhouse area. About 43 per cent growers earned the gross 

income less than Rs.10,000/100m2. About 19 per cent of the farmers earned income in 

the range of Rs. 10,000 to Rs. 20,000. There were around 21 percent of the growers who 

earned high income above Rs. 25,000/100m2. It was also observed that 44 per cent of 

the units were non-viable and not covering the fixed cost incurred on structure though 

most of the units (72%) were viable over variable cost.  

Table 11 Income variability under protected cultivation  

Income range (Rs./100m
2
) 

Growers (%) 

Small Medium Large Overall 

Less than 10000 26.09 41.10 53.70 43.33 

10000-15000 30.43 12.33 22.22 18.67 

15000-20000 4.35 4.11 7.41 5.33 

20000-25000 13.04 13.70 7.41 11.33 

Above 25000 26.09 28.77 9.26 21.33 

Average income (Rs./100m
2
) 20239 20217 11268 14732 

This analysis clearly shows that protected cultivation has yet to gain ground as a 

profitable avocation. 

Long Term Financial Viability 

Protected cultivation is a long term avocation, therefore, long term financial viability 

has been examined for a period of ten years (Table 12). Small and large polyhouse units 

were found non-viable with the existing level of productivity and production system 

followed by the growers. This is amply clear from the negative net present value of 

benefits and benefit cost ratio (BCR) less than one. However, medium polyhouse units 

were found profitable at the existing level of productivity (NPV Rs. 57,007, BCR 1.24 and 

IRR 20.11%).  

Table 12 Long term financial viability of protected cultivation 

Particulars With existing productivity  With 25% productivity increase With 50% productivity 
increase 

NPV (Rs.) BCR IRR (%) NPV (Rs.) BCR IRR (%) NPV (Rs.) BCR IRR 
(%) 

Small -12219 0.90 6.08 14902 1.12 14.42 42023 1.35 21.80 

Medium 57007 1.24 20.11 130515 1.55 31.67 204022 1.86 42.44 

Large -65143 0.85 1.97 25695 1.06 12.84 116533 1.27 22.01 

However, by increasing the productivity by 50 per cent over the existing level, all the 

polyhouse units would become economically sound and financially viable. Therefore, 
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there is a dire need to train the farmers not only in technical aspects of growing crops but 

also with regards to selection of profitable cropping system and adopting efficient 

marketing strategies.  

Impact of Protected Cultivation on Farm Income and Employment 

Table 13 clearly shows the contribution of polyhouse technology in total household 

income. The gross income earned from poly house units varied from Rs. 20,846, Rs 

53,574 and Rs. 72,566 on small, medium and large units, respectively. The overall 

contribution of polyhouse income in the total annual household income was about 12 per 

cent on small, 26 per cent both on medium and large categories.  

Table 13 Contribution of polyhouse income in total household income  

Categories Farm income Polyhouse income Off farm income Total household 
income 

Rs./farm Per cent Rs./farm Per cent Rs./farm Per cent Rs./farm 

Small 58002 33.93 20846 12.20 92087 53.87 170935 

Medium 61051 29.44 53574 25.84 92726 44.72 207351 

Large 82609 29.64 72566 26.17 122130 44.04 277305 

Overall 68086 30.03 55393 24.44 103213 45.53 226692 

Being a labour intensive enterprise, the protected cultivation has created 

substantial on-farm employment for beneficiary families. It has been found that labour 

employment increased on all categories with the adoption of protected cultivation. The 

employment generation was to the extent of about 29  mandays on small, 81 mandays 

on medium and 173 mandays on large farms. Being a predominant crop, capsicum 

accounted for major chunk of employment followed by tomato (Table 14). 

Table 14 Labour employment through protected cultivation (man days/farm) 

Crops Small Medium Large All Farm 

Tomato 6.85 16.77 45.05 25.43 

Capsicum 11.63 53.94 104.00 65.48 

Cucumber 3.28 3.88 6.51 4.74 

French bean  - 4.20 7.44 4.72 

Others 6.84 2.56 9.96 5.88 

Total 28.60 81.36 172.97 106.25 

Marketing System and Strategies 

Marketing system for agricultural commodities and inputs has to play a crucial role 

particularly in capital and knowledge intensive avocation like protected cultivation.  

Majority of the polyhouse commodities are produced purely on commercial scale as 

major proportion (90-97%) is sold out through different mechanisms (Table 15).  
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Table 15 Utilization and marketed surplus of polyhouse commodities under different polyhouse size categories 
(per cent) 

Utilization Small Medium Large All farm 

Home consumption 6.60 1.79 1.33 1.73 

Gifts and Kind payments 2.91 0.95 1.02 1.05 

Losses 0.49 0.31 0.41 0.36 

Quantity marketed 90.00 96.95 97.24 96.86 

Total production 100.00 
(3.72) 

100.00 
(14.30) 

100.00 
(19.50) 

100.00 
(14.47) 

Note: Figures in parentheses show total production in q/farm 

The marketed surplus was slightly higher on medium and large units as the proportion of 

produce used for home consumption or given as gifts or kind payments was negligible. 

Marketing Channels  

Five marketing channels have been identified that are employed for the sale of 

commodities. These are as follows: 

Channel-I  Producer  Consumer 

Channel-II  Producer  Commission Agent (CA)  Retailer  Consumer 

Channel-III Producer  Retailer  Consumer  

Channel-IV Producer  Middleman (Broker)  Retailer  Consumer 

Channel-V Producer  Apni Mandi  Consumer 

The distribution of growers adopting different channels for sale of polyhouse 

commodities has been given in Table 16.  

Table 16 Distribution of producers and proportion of quantity sold through different channels (per cent) 

Marketing 
channels 

Small Medium Large All farm 

Farmers 
Quantity  
sold  Farmers 

Quantity  
Sold  Farmers 

Quantity  
Sold  Farmers 

Quantity  
Sold  

Channel-I 52.00 42.07 29.59 14.88 3.08 1.09 23.40 9.24 

Channel-II 24.00 46.38 38.78 50.38 60.00 59.28 44.15 54.46 

Channel-III - - 12.24 23.19 26.15 36.68 15.43 28.82 

Channel-IV 24.00 11.55 11.22 7.56 3.08 1.05 10.11 4.61 

Channel-V - - 8.16 3.99 7.69 1.89 6.91 2.87 

About 44 per cent of the growers adopted channel-II i.e. sale through commission 

agent/wholesaler in the regulated markets and sold about 54 per cent of the total 

produce. The sale direct to retailers was patronized by about 15 per cent of the 

producers who marketed about 29 per cent of the produce through this channel. About 

23 per cent of the producers patronized the direct home sale while 7 per cent sold in Apni 

Mandi and about 12 per cent of the produce was sold through these two channels.  About 
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10 per cent of producers sold about 5 per cent produce through brokers in the distant 

markets. Direct sale was mostly preferred by small units as the lot size was too less for 

distant markets. Generally, medium and large growers sell the commodities to 

commission agents (local markets) or to brokers in distant markets. Sale by the producer 

in Apni Mandi was prevalent only in few locations wherever such market was in 

existence. 

Sale of commodities direct to 
retailer 

Apni Mandi new marketing 
channel in Sirmaur district 

Sale in regulated market, Kangni 
at Mandi district 

Photo plate 11. Different marketing channels adopted by polyhouse growers 

Marketing Costs and Price Spreads  

Marketing cost plays a crucial role in 

determining marketing efficiency of agricultural 

commodities. Similarly, analysis of price spread is 

significant from both producers and consumers 

point of view. An ideal price spread is one where 

producer gets his due share and at the same time, 

consumer gets best quality at affordable price. 

The break-up of price paid by the consumer into different market functionaries and 

net price received by the producer in sale through different channels has been depicted 

in Tables 17 to 21. 

A close examination of Table 17 reveals that in case of tomato, the per cent share 

of producer in consumer’s rupee was highest in Channel-I (92.01%) and Channel-V 

(90.24%) when producer himself acted as retailer in the sale of produce to consumers. 

However, the share of producer in consumer’s rupee was lowest (37.90 %) in the sale of 

Photo Plate 12. Packaging of tomato in 

regulated market at Kullu
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tomato through Channel-IV (distant markets) involving broker in the supply chain. The 

share of marketing cost borne by producer was fairly high in Channel-IV (23.80%) and 

low in Channel-III (5.72%). The margin of retailer was highest in Channel-III (24.86%) 

followed by Channel-II (20.54%). In absolute terms, the producer received the highest 

price in sale through Channel-V (Rs. 2,256/q) followed by Channel I (Rs.1,828/q).  

Table 17 Price spread of tomato grown under poly house  (Rs./q)  

Particulars Channel-I Channel-II Channel-III Channel-IV Channel-V 

At producer's level 
     Net price received by producer 1828 (92.01) 1476 (62.08) 1529 (63.72) 1516 (37.90) 2256 (90.24) 

Marketing cost borne by producer 159 (7.99) 139 (5.83) 137 (5.72) 952 (23.80) 244 (9.76) 

Sale price of producer in market - 1615 (67.91) - 2468 (61.70) - 

At market level      

Marketing cost borne by trader - 23 (0.98) - 137(3.43) - 

Margin/commission - 84 (3.54) - 395 (9.88) - 

Sale price in the market/purchase 
price of retailer 

- 1722 (72.43) 1667 (69.44) 3000 (75.00) - 

At retailer's level      

Marketing cost borne by retailer - 167 (7.03) 137 (5.69) 395 (9.88) - 

Retailer's margin - 489 (20.54) 597 (24.86) 605 (15.13) - 

Sale price of retailer/price paid by 
consumers 

1987 (100) 2378 (100) 2400(100) 4000(100) 2500(100) 

On the contrary, price paid by the consumer was just opposite and direct sale to 

consumer or sale direct to retailer proved more beneficial to both producers and 

consumers.  

Table 18 reveals that in capsicum green, the per cent share of producer in 

consumer’s rupee was higher in Channel-I (94.51%) and Channel-V (94.59%).  

Table 18 Price spread of capsicum (green) grown under poly house (Rs./q) 

Particulars Channel-I Channel-II Channel-III Channel-IV Channel-V 

At producer's level 
     Net price received by producer 2835 (94.51) 2529 (66.75) 2513 (62.81) 2874 (41.05) 3122 (94.59) 

Marketing cost borne by producer 165 (5.49) 102 (2.70) 88 (2.19) 1162 (16.60) 179 (5.41) 

Sale price of producer in market - 2631 (69.44) - 4036 (57.65) - 

At market level 
 

   
 

Marketing cost borne by trader - 63 (1.66) - 110 (1.58) - 

Margin/commission - 95 (2.50) - 1354 (19.34) - 

Sale price in the market/purchase 
price of retailer 

- 
2789 (73.61) 2600 (65.00) 5500 (78.57) 

- 

At retailer's level 
 

   
 

Marketing cost borne by retailer - 200 (5.27) 220 (5.50) 405 (5.79) - 

Retailer's margin - 800 (21.12) 1180 (29.50) 1095 (15.64) - 

Sale price of retailer/price paid by 
consumers 3000 (100) 3789 (100) 4000 (100) 7000 (100) 3300 (100) 

However, the share of producer in consumer’s rupee was lowest (41.05 per cent) in 

the sale of capsicum green through Channel-IV (distant markets) involving broker in the 
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supply chain. The share of marketing cost borne by producer was also fairly high in 

Channel-IV (16.60%) and low in Channel-III (2.19%).  

In absolute terms, the producer received the highest price in sale through Channel-

V (Rs. 3,112/q) followed by Channel IV (Rs.2,874/q). The highest price paid by the 

consumer was in Channel-IV followed by Channel-III.  

Table 19 reveals that in case of capsicum coloured, maximum share of producer in 

consumer’s rupee was in direct sale i.e. Channel-I (94.30%) followed by Channel-III i.e. 

sale to retailer (65.18%). The share of marketing cost borne by producer was fairly high 

in Channel-IV (15.87%) and low in Channel-III (1.48%). The margin of retailer was 

highest in Channel-III (29.07%) followed by Channel-II (24.11%) and Channel-IV 

(19.66%). In absolute terms, the producer received the highest price in sale through 

Channel-I (Rs. 3,301/q) followed by Channel IV (Rs.3,286/q) i.e. sale in distant markets.  

In case of cucumber, the maximum share of producer in consumer’s rupee was in 

Channel-I (90.76%) and Channel-V i.e. Apni Mandi (87.77%). 

Table 19 Price spread of Capsicum (coloured) grown under poly house (Rs./q) 

Particulars Channel-I Channel-II Channel-III Channel-IV 

At producer's level 
    Net price received by producer 3301 (94.30) 2961 (64.98) 2933 (65.18) 3286 (41.07) 

Marketing cost borne by producer 199 (5.70) 101 (2.22) 67 (1.48) 1270 (15.87) 

Sale price of producer in market - 3062 (67.21) - 4556 (56.95) 

At market level     

Marketing cost borne by trader - 49 (1.07) - 97 (1.22) 

Margin/commission - 135 (2.9) - 1352 (16.90) 

Sale price in the market/purchase 
price of retailer 

- 3246 (71.24) 3000 (66.67) 6005 (75.06) 

At retailer's level     

Marketing cost borne by retailer - 212 (4.65) 192 (4.27) 423 (5.28) 

Retailer's margin - 1099 (24.11) 1308 (29.07) 1572 (19.66) 

Sale price of retailer/price paid by 
consumers 

3500 (100) 4556 (100) 4500 (100) 8000 (100) 

However, the share of producer in consumer’s rupee was lowest (64.98 %) in the 

sale of cucumber through Channel-III (Table 20). In absolute terms, the producer 

received the highest sale price in Channel-I (Rs. 1,465/q) followed by Channel III, 

(Rs.1430/q).  
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Table 20 Price spread of cucumber under poly house (Rs./q) 

Particulars Channel-I Channel-II Channel-III Channel-V 

At producer's level 
    Net price received by producer 1361(90.76) 1465(73.26) 1430(64.98) 1404(87.77) 

Marketing cost borne by producer 139(9.24) 77(3.87) 71(3.20) 196(12.23) 

Sale price of producer in market - 1543(77.13) - - 

At market level 

    Marketing cost borne by trader - 31(1.55) - - 

Margin/commission - 70(3.48) - - 

Sale price in the market/purchase 
price of retailer - 1643(82.15) 1500(68.18) - 

At retailer's level 

    Marketing cost borne by retailer - 135(6.75) 110(5.00) - 

Retailer's margin - 222(11.10) 590(26.82) - 

Sale price of retailer/price paid by 
consumers 1500(100) 2000(100) 2200(100) 1600(100) 

This analysis clearly shows that direct sale was the best mode of marketing 

polyhouse commodities and was beneficial to both producers and consumers. 

Trends in Vegetable Prices in Major Markets 

Trends in prices of different commodities have been displayed in Table 21. The 

trend equations show that prices of all the vegetable commodities in all the markets have 

increased significantly. During the period 2005-06 to 2010-11 (except Amritsar market 

where the trends are for the period 2009-10 to 2010-11), the prices of tomato showed 

significant increase ranging from Rs. 4.15/q/month in Kangra market to as high as Rs. 

44.93/q/month in Amritsar market. Similarly, in case of capsicum the price recorded 

significant increase in Bilaspur (13.54/q/month), Kangra (Rs. 25.30/q/month), Kullu (Rs. 

20.02/q/month) and Sirmaur (Rs. 12.92/q/month). In distant markets also the price of 

capsicum increased by Rs. 10.13/q/month in Delhi market and Rs. 16.45/q/month in 

Amritsar market. In case of cucumber, the maximum significant increase in the price was 

recorded in Amritsar market (Rs. 23.74/q/month), followed by Rs. 15.87/q/month in 

Bilaspur and Rs. 15.80/q/month in Kangra. However, in Delhi market the price of 

cucumber has not increased significantly. The French bean also recorded the price 

increase of Rs. 42.91/q/month in Amritsar market. In other markets also the prices of 

French bean has increased sharply mainly in Kangra, Kullu and Delhi markets. Trend 

analysis clearly shows that monthly prices of vegetable commodities have increased 

significantly in all the markets making vegetable cultivation more attractive and profitable. 
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Table 21 Trends in monthly prices of different commodities in different markets, 2005-06 to 2010-11 (Rs. /q)  

Particulars Tomato Capsicum Cucumber French bean 

Bilaspur     

Intercept 510.9546 1151.4574 403.5994 1216.6862 

Regression coefficient 9.6980* (2.2849) 13.5350* (3.2387) 15.8736* (2.2268) 13.7457* (2.6583) 

Kangra     

Intercept 1445.1193 1257.5313 561.3067 991.4906 

Regression coefficient 4.1482 (3.8057) 25.2978* (3.6833) 15.7956* (2.8005) 22.0939* (2.8928) 

Kullu     

Intercept 603.4869 1174.8044 513.1455 688.8987 

Regression coefficient 10.1451* (1.9768) 20.0206* (3.3629) 9.6855* (2.0314) 21.6987* (2.8095) 

Sirmaur     

Intercept 462.0794 1233.1182 514.1236 - 

Regression coefficient 15.2417* (2.7313) 12.9245* (3.1683) 14.6625* (3.7832) - 

Delhi     

Intercept 610.7445 917.4145 608.3073 688.8987 

Regression coefficient 5.8253* (2.1649) 10.1258* (4.5696) 3.3219 (1.7585) 21.6987* (2.8095) 

Amritsar
@ 

    

Intercept 777.8986 1789.2210 636.5942 1030.2536 

Regression coefficient 44.9348* (17.1057) 16.4457 (23.3583) 23.7391* (7.2919) 42.9130* (13.4187) 

* Significant at 5 per cent level 
@ Trends for two years from 2009-10 to 2010-11 
Figures in parenthesis shows standard errors of regression coefficients 

Supply Pattern of Polyhouse Commodities 

Timing of sale of polyhouse commodities bears great significance to enhance the 

profitability of cash crops. The supply of commodities in the lean season ensures 

remunerative prices to the growers while the supply in the peak season would reduce the 

profitability due to low price.  

As shown in Table 22, supply of polyhouse tomato in Bilaspur extends from March 

to July with a peak season of May and June. In Kangra, the supply of polyhouse tomato 

starts from February and may last upto December with peak supply months ranging from 

May to July in the study area. In Kullu, the supply of tomato starts from July to November 

while in Mandi, the supply of tomato was more uniform throughout the year with peak 

supply in the months of May, June, July and August. In Sirmaur, the peak supply season 

of tomato was April to May. However, in low hill areas of Poanta valley the supply of 

tomato may start from February to mid May. Capsicum has been found to be a long 

duration crop under polyhouse conditions in mid hill areas and the crop may last for 8 to 

10 months. In Bilaspur, capsicum was supplied almost throughout the year with peak 

supply in the months of May, June and July. In Kangra also, similar supply pattern was 

observed. In Kullu, supply of capsicum from polyhouse was from July onwards with a 
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peak supply in the months of August and September. In Mandi, supply of capsicum was 

almost throughout the year barring winter months. In Sirmaur, supply pattern of capsicum 

was little patchy due to prevalence of hot summer.  

Table 22 Supply pattern of different commodities grown under polyhouse (per cent) 

Crops/month Bilaspur Kangra Kullu Mandi Sirmaur 

Tomato      

January  - - 1.33 - 

February - 1.23 - 1.76 2.65 

March 6.19 7.61 - 1.39 9.27 

April 9.28 12.67 - 9.45 19.21 

May 50.52 17.41 - 18.18 20.53 

June 22.68 16.30 - 16.97 13.91 

July 11.34 18.56 22.56 11.52 12.58 

August - 12.35 30.07 13.76 9.93 

September - 6.38 21.05 11.03 6.62 

October - 3.29 15.04 6.48 5.30 

November - 2.88 11.28 4.97 - 

December - 1.32 - 3.15 - 

Capsicum      

January 2.30 1.05 - 0.22 17.04 

February 4.52 9.06 - - 35.56 

March 6.45 11.08 - 1.32 17.78 

April 7.83 13.32 - 5.48 12.59 

May 11.57 15.12 - 16.23 9.63 

June 16.87 13.77 - 17.76 - 

July 13.73 11.75 11.73 17.32 - 

August 7.37 9.21 30.86 14.04 - 

September 6.22 6.51 37.04 10.96 - 

October 9.91 3.74 11.11 8.68 - 

November 7.74 2.84 5.56 5.26 4.44 

December 5.48 2.54 3.70 2.72 2.96 

Cucumber      

January - - - - 23.66 

February - 5.35 - - 62.37 

March 7.14 9.09 - - 9.68 

April 14.29 21.93 - - - 

May 14.29 24.06 - - - 

June 25.00 22.46 - - - 

July 21.43 12.83 - - - 

August 14.29 3.21 7.46 - - 

September 3.57 1.07 32.84 - - 

October - - 41.79 - - 

November - - 17.91 - - 

December - - - - 4.30 

The supply of capsicum starts from November, December and extends up to mid 

May with peak supply months of February and March. In case of cucumber, supply from 
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polyhouse crop starts from the month of March and lasts upto September with peak 

supply months of June and July. In Kangra, the supply of polyhouse cucumber started in 

February with a peak season from April to June. In Kullu, supply of cucumber was late in 

the month of August with a peak supply season in the months of September and 

October. In Sirmaur, the supply of polyhouse cucumber starts in the month of December 

and lasts upto March with a peak supply in February month. 

When we compare the supply pattern with that of the seasonal indices of prices, it 

becomes crystal clear that polyhouse commodities are supplied at a time when the price 

indices are high in the market for all the commodities under consideration. In this way, it 

can be concluded that protected cultivation has enabled the growers to supply quality 

produce in the lean season thereby, fetching remunerative prices.  

Seasonal behaviour of prices and arrivals 

Seasonality plays a dominant role in price determination for perishable 

commodities. The arrivals and prices are bound to fluctuate depending upon the supply 

pattern. Therefore, the growers should take advantage of higher prices during low arrival. 

The seasonal indices of prices and arrivals are shown in Table 23. 

In case of tomato, seasonal indices of prices of tomato were higher in summer and 

rainy season in most of the markets, while peak arrival of tomato was in winter season. 

There was very high variability in arrivals and prices in all the markets which is seen from 

high coefficient of variation in these markets. In case of capsicum, the peak period of 

arrival extends from January to April in Bilaspur, Kangra, Sirmaur and Amritsar, whereas, 

the peak supply period for capsicum extends from February to June in Kullu, January and 

thereafter September, October and December in Delhi market. Contrary to this, the 

prices of capsicum have a tendency to increase from April to September in most of the 

markets. Heavy month to month fluctuations were observed in the arrivals of capsicum in 

most of the markets. In case of cucumber, arrival indices were highest in the months of 

January and February in Bilaspur, Kangra and Sirmaur and Delhi markets, while in Kullu 

and Amritsar, maximum arrival of cucumber was in the months of March, April and May. 

The prices of cucumber were higher in spring and summer seasons in most of the 
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markets. In case of French bean, the peak period of arrival extends from the month of 

January to June in Bilaspur, Kangra and Delhi markets, August and September in 

Amritsar market. The price indices of French bean were maximum in the months of 

August to November in Bilaspur and Kangra markets, whereas, the peak indices had a 

rising tendency in Delhi market from June to January and from June to September in 

Amritsar market. This clearly shows that French bean had a longer period of 

remunerative prices in Delhi market.  

Pricing Efficiency 

Pricing efficiency shows how well price signals are transmitted from one market to 

other market so that prices in all the markets are equalized and differ only to the extent of 

transportation cost. An ideal marketing system is one wherein the commodities from 

surplus producing areas flow towards deficit consuming centers. This is possible when 

price information across the markets spreads timely and quickly which can be achieved if 

markets are fully integrated.  

Market integration shows the extent to which the price signals are transmitted from one 

market to other. Table 24 shows the correlation amongst markets within the state and 

outside the state. It can be observed that all the markets within the state are significantly 

integrated amongst themselves as well as with the major secondary wholesale markets 

viz., Delhi and Amritsar. In case of tomato, the markets within Himachal Pradesh were 

found highly integrated with distant markets, Delhi and Amritsar.  This clearly shows that 

the markets within Himachal Pradesh do receive price signals from distant markets. 

However, the markets within Himachal Pradesh were moderately integrated amongst 

themselves, clearly showing that these markets did not function in integrated manner. In 

case of capsicum, all the markets were found fairly integrated which shows that price 

information is freely exchanged amongst different market within and outside the state.  
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Table 23 Seasonal indices of prices and arrivals of different commodities in different markets, 2005-06 to 2010-11 (per cent) 

Commodities Months Bilaspur Kangra Kullu (Bhunter) Sirmaur (Paonta) Delhi (Azadpur) Amritsar 

 
 

Arrival Price Arrival Price Arrival Price Arrival Price Arrival Price Arrival Price 

Tomato January 135.88 101.63 103.47 74.19 21.11 124.93 118.65 98.55 122.08 83.75 94.60 92.85 

 February 135.77 75.09 145.46 65.43 32.45 77.08 188.92 63.51 74.76 48.30 169.36 51.50 

 March 114.38 89.98 139.42 74.40 199.37 88.67 58.88 100.28 91.20 79.74 82.67 64.04 

 April 72.31 107.46 101.64 123.43 324.97 81.62 74.58 142.40 98.37 143.95 191.88 146.95 

 May 103.18 150.82 79.19 121.13 344.41 88.98 115.15 110.54 77.00 145.87 107.18 143.23 

 June 126.56 82.18 65.00 114.24 133.67 96.53 92.71 110.76 67.14 139.56 91.99 138.90 

 July 93.85 113.03 91.12 117.89 42.22 97.66 74.59 123.62 96.62 132.62 136.14 94.53 

 August 79.19 117.38 88.80 127.04 17.71 105.90 91.76 109.61 107.34 116.32 60.79 95.86 

 September 62.96 78.34 92.13 108.89 18.88 104.82 88.26 81.09 68.46 91.20 74.69 95.02 

 October 87.26 94.46 93.04 114.47 14.99 115.82 80.69 99.90 107.93 84.81 60.23 128.25 

 November 82.89 81.40 102.47 87.12 17.74 113.77 107.32 76.25 139.20 65.82 50.51 78.27 

 December 105.78 108.24 98.27 71.79 32.48 104.20 108.49 83.51 149.90 68.00 79.95 70.60 

 Average* 380.28 864.93 481.88 1596.53 12235.56 973.78 783.75 1018.40 3492.83 823.37 20033.08 1339.58 

 SD* 227.03 448.62 196.23 672.00 28837 406.06 836.00 574.87 1868.97 398.19 14095.16 650.25 

 CV (%) 59.70 51.87 40.72 42.09 235.68 41.70 106.67 56.45 53.51 48.36 70.36 48.54 

Capsicum January 116.66 111.25 113.48 93.56 89.88 104.25 129.64 91.59 143.69 70.37 150.06 80.93 

 February 154.20 76.58 163.08 70.90 130.30 55.44 146.86 66.19 91.95 58.58 111.48 48.78 

 March 172.23 93.80 154.00 75.54 110.66 88.63 168.94 67.91 80.63 113.37 138.39 102.43 

 April 134.67 108.80 104.10 95.41 157.21 100.22 113.88 125.77 77.76 127.63 33.41 108.20 

 May 103.24 94.94 93.62 108.84 129.53 107.66 94.95 94.36 103.85 138.58 95.53 99.56 

 June 60.59 129.54 73.74 132.86 122.71 112.32 63.90 133.93 62.48 170.07 117.08 147.52 

 July 75.47 122.65 52.74 118.14 89.73 146.10 67.47 135.41 51.38 131.07 84.99 150.82 

 August 55.50 101.78 69.79 119.56 101.72 115.31 62.48 117.21 67.23 61.71 75.00 146.12 

 September 66.75 88.65 84.44 103.87 68.43 99.60 43.83 96.78 117.13 79.63 75.46 85.96 

 October 65.93 93.24 101.97 100.82 58.60 89.11 75.76 92.88 127.76 87.53 133.33 75.17 

 November 50.20 90.41 120.03 88.82 76.80 83.67 111.91 93.41 98.82 58.99 93.34 75.25 

 December 144.54 88.36 69.01 91.66 64.43 97.69 120.38 84.58 177.31 102.46 91.95 79.25 

 Average* 76.25 1645.49 70.85 2180.90 236.04 1905.56 105.56 1704.86 504.71 1287.01 1026.13 1994.79 

 SD* 71.53 633.91 45.80 834.42 134.32 722.70 68.93 617.19 418.77 827.72 414.37 783.39 

 CV (%) 93.81 38.52 64.64 38.26 56.91 37.93 65.30 36.20 82.97 64.31 40.38 39.27 

Cucumber January 227.52 72.05 188.84 73.19 88.22 90.78 219.06 61.94 167.75 82.01 114.95 66.37 

 February 302.44 56.81 336.70 30.07 67.44 73.08 345.46 40.5 116.39 63.58 64.74 65.78 

 March 167.44 76.32 213.98 57.97 219.39 60.07 173.95 56.45 77.82 100.64 188.63 101.3 

 April 95.02 97.13 95.12 89.02 313.67 61.9 128.24 87.49 103.88 93.92 35.23 121.94 

 May 77.60 85.53 105.52 108.18 202.47 63.09 81.78 83.41 83.23 87.86 239.32 124.91 

 June 109.18 81.06 64.54 76.51 95.97 80.76 52.16 82.69 117.93 85.35 67.47 98.19 

 July 97.22 109.35 52.88 102.88 32.8 114.87 61.43 110.35 151.79 83.35 42.81 69.26 

 August 28.31 130.32 24.42 121.64 41.57 137.07 21.42 125.5 78.39 97.25 33.98 132.77 

 September 20.95 128.31 36.77 134.15 27.85 140.65 20.17 119.81 42.45 107.28 34.55 94.18 

 October 17.57 124.86 19.76 135.64 23.73 124.78 15.01 179.97 78.47 107.49 28.82 94.72 

 November 22.42 123.62 31.98 144.26 43.21 125.18 27.57 128.48 75.32 146.79 25.93 117.92 

 December 34.34 114.64 29.48 126.49 43.68 127.77 53.75 123.43 106.58 145.28 323.58 112.67 

 Average* 281.04 982.97 237.40 1137.85 290.63 866.67 279.44 1049.31 1705.50 729.56 2234.00 933.33 

 SD* 370.96 512.24 278.58 591.38 366.15 409.40 341.10 730.06 1528.09 315.67 2319.63 294.39 

 CV (%) 131.99 52.11 117.34 51.97 125.99 47.24 122.06 69.58 89.60 43.27 103.83 31.54 

*Average and standard deviations of arrival in quintals/day and average and standard deviation of price in Rs. /q
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Table 24 Market integration for different commodities 

Commodities/ 
districts 

Bilaspur Kangra Kullu 
(Bhunter) 

Sirmaur 
(Paonta) 

Delhi 
(Azadpur) 

Amritsar 

Tomato 

      Bilaspur 1.00 0.41* 0.55* 0.69* 0.64* 0.69* 

Kangra 
 

1.00 0.28* 0.45* 0.55* 0.81* 

Kullu (Bhunter) 
  

1.00 0.63* 0.42* 0.60* 

Sirmaur (Paonta) 
   

1.00 0.77* 0.74* 

Delhi (Azadpur) 
    

1.00 0.88* 

Amritsar  
     

1.00 

Capsicum 

      Bilaspur 1.00 0.64* 0.58* 0.61* 0.60* 0.55* 

Kangra 
 

1.00 0.75* 0.71* 0.66* 0.61* 

Kullu (Bhunter) 
  

1.00 0.64* 0.67* 0.69* 

Sirmaur (Paonta) 
   

1.00 0.71* 0.69* 

Delhi (Azadpur) 
    

1.00 0.92* 

Amritsar  
     

1.00 

Cucumber 

      Bilaspur 1.00 0.76* 0.86* 0.53* 0.74* 0.65* 

Kangra 
 

1.00 0.77* 0.59* 0.46* 0.52* 

Kullu (Bhunter) 
  

1.00 0.50* 0.32* 0.33 

Sirmaur (Paonta) 
   

1.00 0.32* 0.59* 

Delhi (Azadpur) 
    

1.00 0.84* 

Amritsar  
     

1.00 

* Shows significant at 5 per cent level 
NA: Data for one of the two relevant markets not available 

In cucumber, Bilaspur was found highly integrated with Kangra and Kullu 

markets. But Kullu and Sirmaur markets showed lesser degree of integration with 

distant markets. This may be due to the fact that cucumber was mainly marketed in 

the local markets within the state.  

Market Structure and Competitiveness  

The marketing efficiency also depends upon infrastructure and extent of 

competition in the markets. Out of the seven markets in the study area, Poanta 

market was having the maximum area of around 2.78 ha followed by Kullu (1.53 ha) 

and Dhanotu (1.28 ha). The total number of commission agents/wholesalers 

(CA/WS) in different markets varied from 49 in Bhunter, 32 in Dhanotu, 17 in Kangra, 

15 in Poanta, 13 in Kullu and 7 in Bilaspur (Table 27). The annual volume of 

business turnover was maximum in Kullu market (Rs. 341 crores) followed by 

Kangra (Rs. 114 crores) and Poanta (Rs. 80.30 crores). The concentration index 

which reveals the level of competition had direct relationship with the number of 

CA/WS operating in the markets (Table 25). Better competition was found in Bhunter 

followed by Dhanotu and Kangra. Bilaspur was found to be least competitive market 

with concentration index of 0.5042 due to less number of CA/WS operating in the 

market. Even the principal markets of Kullu and Mandi exhibited low competition. 
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Therefore, there is a need to attract more number of CA/WS to increase the extent of 

competition in these local markets for the benefit of growers. 

Regulated market at Dhanotu 
(Mandi)  

Regulated market at Kullu Regulated market at Paonta  

Photo plate 13 Regulated markets at different study locations 

The structure of two distant markets mainly Delhi and Amritsar reveals that 

there are large numbers of traders in these markets. In Delhi market, there were 

3,496 CA/WS dealing in vegetable and fruits. Total area of the market is around 64 

hectare and this market has all the modern facilities though the market is heavily 

congested. Delhi market has total annual turnover of Rs. 5,529 crores. Amritsar has 

an operational area of 40 hectare. There are about 500 CA/WS dealing in vegetable 

and fruits. Amritsar market known as Bhalle Mandi is situated in the outskirts of the 

city. Bhalle market has a total turnover of Rs. 720 crores. This market became 

operational recently in 2005. Therefore, the market lacks modern facilities like 

internet connectivity and cold storage facilities.  

Table 25 Market structure and extent of competition, 2011-12 

Name of the market Year of  
establishment 

Area  
(ha) 

No. of Traders Annual turnover 
(Rs. in crores) 

Conc. index 

Bilaspur 1979 0.12 7 23.51 0.5042 

Kangra 1981 0.43 17 114.00 0.2690 

Kullu 1977 1.53 13 341.00 0.3923 

Bhunter (Kullu) 1992 0.73 49 21.31 0.2165 

Kangni (Mandi) 1984 0.65 14 13.96 0.3957 

Dhanotu (Mandi) 2002 1.28 32 13.00 0.2340 

Poanta (Sirmaur) 1975 2.78 15 80.30 0.2859 

Azadpur (Delhi) 1977 64.00 3496 5529.00 NA 

Amritsar 1978 40.00 500 720.00 NA 

NA: Not available 

Operational Efficiency of Marketing System 

To ensure remunerative prices to growers and provide commodities at 

minimum possible cost to consumers constitute the main plank of efficient marketing 

system. Keeping this in view, the marketing efficiency of different channels has been 

by computing efficiency indices. It can be seen from Table 26 that producers 
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obtained maximum absolute price worth Rs. 2,824/q by selling tomato through 

Channel-V (Apni Mandi) followed by Rs. 1,830/q 

Table 26 Absolute price obtained by producers in different channels (Rs./q) 

Particulars Channel-I Channel-II Channel-III Channel-IV Channel-V 

Tomato           

Producer's share 1830 1632 1537 1698 2824 

Marketing cost  170 269 193 1302 176 

Marketing margin  - 565 620 1000  - 

Consumer's price 2000 2467 2350 4000 3000 

Capsicum green           

Producer's share 2838 2532 2512 3039 3312 

Marketing cost  162 346 308 1728 188 

Marketing margin  - 772 1180 2233  - 

Consumer's price 3000 3650 4000 7000 3500 

Capsicum coloured           

Producer's share 3308 3192 3053 3731  - 

Marketing cost  192 384 139 1663  - 

Marketing margin  - 1049 1308 2440  - 

Consumer's price 3500 4625 4500 7833  - 

Cucumber           

Producer's share 1473 1465 1430  - 1404 

Marketing cost  127 243 181  - 196 

Marketing margin  - 292 590  -  - 

Consumer's price 1600 2000 2200  - 1600 

in Channel-I (direct sale). This was mainly due to low cost of marketing and absence 

of middlemen in these channels. Same pattern was observed in the sale of capsicum 

green. However, in capsicum coloured, the producer received maximum price in the 

sale through Channel-IV (distant markets) where the net price received was Rs. 

3,731/q. This clearly shows that capsicum coloured fetched maximum price in the 

distant markets. In case of cucumber, the price varied from Rs. 1,404/q in Channel-V 

to Rs. 1,465/q in Channel-II (sale through commission agent) and Rs. 1,473/q in 

direct sale. This analysis clearly shows that the producers should adopt different 

strategies for sale of different commodities. For most of the commodities, direct sale 

(self sale at the farm level or sale in Apni Mandi) was found to be the best strategy of 

marketing polyhouse commodities. However, in capsicum the sale in the distant 

markets through brokers was found more paying option to the growers. The sale 

through Channel-II (commission agent/wholesaler) and through Channel-III (direct 

sale to retailer) was found least profitable proposition. 

Operational efficiency has been further analysed by computing marketing 

efficiency indices which are presented in Table 27. Shepherd’s marketing efficiency 

(ME) measures marketing efficiency from the view point of both producers and 

consumers in relation to marketing cost. The minimum marketing cost would result 

into higher efficiency and vice-versa. It is vividly clear that highest efficiency was 
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achieved in the direct sale in all the commodities. In case of tomato, ME index came 

out to be as high as 12.52 in Channel-I and 10.52 in Channel-V (Apni Mandi). Least 

marketing efficiency was achieved in Channel-IV (sale in distant market) which may 

be due to high transportation cost. In capsicum green, the polyhouse producers 

achieved highest efficiency in sale through Channel-I and Channel-V. Even in 

Channel-II and Channel-III, higher efficiency was achieved due to better prices. In 

case of capsicum coloured, the marketing efficiency was also higher in the sale 

through Channel-III and Channel-II. The marketing efficiency in case of cucumber 

was quite appreciable in all the channels patronized for sale which may be due to 

low cost of packaging, handling and meager losses.  

Table 27 Marketing efficiency indices of polyhouse commodities sold through different channels 

Particulars Channel-I Channel-II Channel-III Channel-IV Channel-V 

Tomato 12.52 7.23 8.76 2.70 10.25 

Capsicum (green) 18.22 10.38 13.01 4.17 18.49 

Capsicum (coloured) 17.55 12.59 17.39 4.47 - 

Cucumber 10.82 8.22 12.19 - 8.17 

Problems and Constraints 

Table 28 shows the response of the 

growers with respect to different problems 

faced in adopting protected cultivation. It was 

found that different categories of polyhouse 

growers are confronted with varied severity of 

problems. The small farmers expressed lack of 

polyhouse/ crop insurance schemes and lack 

of proper advice from extension agency as the major problem. Medium and large 

farmers also reported lack of insurance 

scheme to thwart risk arising due to damage of 

crop/structure. Many of the producers reported 

costly marketing and lack of timely information, 

internet facilities in the regulated market. The 

small growers also reported lack of proper 

auctioning method and proper standards for 

grading.  

 

 

 

 

Photo plate 14. Water logging inside 

polyhouse of Sh. Dhruv Kumar 

(Kangra)

Photo plate 15. Wind storm 

damaged polyhouse- need for 

insurance cover
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Table 28 Problems/ constraints faced by growers in protected cultivation  

Particulars Small Medium Large Overall 

Relating to Production     

Seeds of improved varieties not available 30.43 20.55 18.52 21.33 

Technical know-how and training not acquired 34.78 30.14 42.59 35.33 

Adequate help not received from service provider 30.43 26.03 14.81 22.67 

Scarcity of labour 30.43 23.29 16.67 22.00 

Adequate and timely supply of inputs not available 39.13 36.99 20.37 31.33 

No proper help from extension agencies 69.57 38.36 40.74 44.00 

Adequate water and power supply not available 39.13 27.40 22.22 27.33 

Polyhouse/crop insurance scheme not available 82.61 75.34 77.78 77.33 

Timely credit not available 26.09 27.40 27.78 27.33 

Cash to operate polyhouse not available 26.09 28.77 25.93 27.33 

Relating to market and marketing      

Not well established market in the area 21.74 35.62 33.33 32.67 

Boarding facilities not available 39.13 56.16 51.85 52.00 

Lodging facilities not available 39.13 57.53 51.85 52.67 

Parking facilities not available 34.78 45.21 40.74 42.00 

High cost of marketing 73.91 50.68 59.26 57.33 

Marketing time consuming 82.61 75.34 55.56 69.33 

Remunerating prices not received 26.09 43.84 46.30 42.00 

Adequate transportation facilities not available 39.13 39.73 51.85 44.00 

Lack of market competition  34.78 36.99 44.44 39.33 

Delayed payment by traders  34.78 42.47 40.74 40.67 

Open auctioning not followed 56.52 39.73 22.22 36.00 

Lack of  grading standards 47.83 46.58 37.04 43.33 

Link roads in producing areas not available 47.83 32.88 40.74 38.00 

No timely availability of means of transportation 17.39 28.77 37.04 30.00 

Internet access not provided in the market  73.91 78.08 68.52 74.00 

Timely information regarding prices in different markets not available 52.17 47.95 44.44 47.33 

Outright procurement system not practiced 34.78 41.10 27.78 35.33 

It can be concluded that protected cultivation is still in its initials phase and, 

thus, requires more support to realize full potential. There is lot of information gap 

about standard management practices and cropping system. The extension 

facilitation and advisory system is also found weak and there is lack of experts in this 

new area. Due to differences in the knowledge level and management practices, 

there exists a wide inter-farm yield and income gaps to the extent of 70 to 80 per 

cent which clearly shows the potential for increasing productivity and income under 

protected cultivation. The marketing system also favours polyhouse production as 

the farmers could supply commodities in the lean season and thereby benefit from 

lean season high prices. However, there is a need to select the appropriate supply 

chain that insures remunerative price to the producers. Therefore, if the issues and 

constraints are addressed properly, protected cultivation would usher in prosperity to 

the small holders of the state.  

Main Findings 

1. The scheme Pandit Deen Dayal Kisan Bagwan Samridhi Yojna (PDDKBSY) was 

implemented in 2008-09. Total target for PDDKBSY was fixed to construct 16,500 
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polyhouses covering total area of 147 ha under protected cultivation. The 

achievement till Nov, 2012 was the construction of 11081 polyhouse units 

covering an area of 126.50 ha.  

2. Protected cultivation has been found to be capital-intensive avocation and the 

capital investment was found to be directly proportion to the size of the 

polyhouse. On overall basis, the total capital investment varied from  Rs. 

1,32,149 for small, Rs. 3,11,998 for medium and Rs. 6,49,909 for large 

polyhouse units. Major component of this investment was in the form of subsidy 

on polyhouse structure as more that 80 per cent of the investment was on 

polyhouse structure. Majority of the farmers had invested own funds and very few 

borrowed from the banks. 

3. The most popular design of polyhouse constructed under PDDKVSY was 

quionset type accounting for about 75 per cent of the units. However, majority of 

the polyhouse units had single door fittings. Drip irrigation and fogger have been 

installed in majority in the polyhouse units. During survey it was found that 

farmers were not well aware of the scientific management practices for growing 

polyhouse crops. This was quite evident from the practices followed like selection 

of suitable crops, spacing/density of plants, training-pruning and fertigation 

schedule. There were few progressive farmers in each location following good 

management practices and thereby getting higher yields. 

4. The cropping pattern followed in different districts varied remarkably. On overall 

basis, capsicum was found to be the most predominant crop accounting for 57 

per cent of the cropped area followed by tomato commanding about 19 per cent 

of the cropped area. The other crops grown under protected cultivation were 

cucumber, French bean, cauliflower, coriander, peas and nursery raising.  

5. The use of inputs varied considerably which clearly shows that farmers were 

operating at different levels of knowledge. The farmers were not aware of the 

optimum use of critical inputs and thereby using their own schedule and judgment 

regarding time and doses of inputs. However, it was appreciable that majority of 

the farmers were well aware of hybrid seeds of the crops grown under protected 

cultivation.  

6. Due to difference in the knowledge level, management practices and inputs use, 

there exists glaring inter farm as well as inter regional gaps in the yield level 
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obtained by the growers. The yield variability was to the extent of 80 per cent in 

cucumber, 78 per cent in tomato and about 77 per cent in capsicum. The existing 

productivity level of tomato, cucumber and French bean was even below the 

break-even yield.  

7. It has also been found that existing level of productivity of different crops in 

different districts was much below the frontier yield obtained by the progressive 

growers. Many of the growers were not even getting the break–even yield to 

cover the total cost of production. However, there exists immense potential for 

increasing the yield of these crops as the yield gap between potential and actual 

was to the extent of 57 to 72 per cent. There were around 75 per cent of the 

farmers who obtained less than half of the potential yield obtained by the 

progressive growers. 

8. Since protected cultivation is a capital intensive enterprise, the fixed cost 

accounted for 40 to 45 per cent of the total cost. In variable cost, the labour cost 

accounted for more than 60 per cent of the variable cost and about 35 per cent of 

the total cost. In this way, fixed cost and labour component were the main 

ingredients of total cost under protected cultivation.  

9. The cost of production and returns of different crops in different locations showed 

that capsicum (green as well as coloured) was the most profitable crop under 

protected cultivation. Tomato and cucumber were profitable only over variable 

cost. The substantial fixed cost put heavy debit charge on the returns making 

some of the units (44%) non- profitable. Medium sized polyhouse units obtained 

higher yields and, thus, were more viable.  

10. The long term financial viability established that majority of the polyhouse units 

would be economically viable provided existing productivity level of crop could be 

increased by 25 to 50 per cent which is quite possible looking the yield and 

knowledge gaps in protected cultivation.  

11. The adoption of protected cultivation has raised the gross household income to 

the extent of 12 to 26 per cent on different categories of polyhouse units. 

Similarly, there were appreciable increases in the human labour employment to 

the extent of 29, 81 and 173 mandays on small, medium and large units, 

respectively.  
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12. It was noted that polyhouse commodities in the state are generally produced and 

supplied in the season when they are not grown under open field conditions. As a 

result of offseason supply, the farmers were fetching higher prices as depicted 

through higher seasonal indices when polyhouse commodities were marketed. 

Thus, the average price received by the polyhouse growers was much higher 

than the yearly average price prevailing in the market. 

13. It was observed that major proportion of the production was marketed and the 

marketed surplus varied from 90 to 97 per cent clearly showing the commercial 

nature of polyhouse farming. Five marketing channels have been identified for 

the sale of commodities. These include self sale (channel-I), sale through 

commission agent (channel-II), sale through retailer (channel-III), sale through 

broker in the distant markets (channel-IV) and direct sale in Apni Mandi (channel-

V). 

14. The cost of marketing was highest in channel –IV when the produce was sold 

through brokers in the distant markets (Delhi & Amritsar) whereas lowest 

marketing cost was incurred in the direct sale or sale in Apni Mandi. The major 

components of costs were packaging, transportation and commission/ margin of 

traders. In the sale though commission agent (channel-II) and retailer (channel-

III), the aggregate marketing margin were higher than marketing cost which 

clearly shows that middlemen were earning exorbitant profits in the sale of 

vegetable commodities. 

15. The price spread analysis shows the break-up of consumer’s price into net share 

of the producer, marketing costs borne by different intermediaries and the 

commission/ margins of middlemen. In channel–I and channel–V, the share of 

producers in the consumer’s rupee was to the extent of 90 to 95 per cent. In 

channel–II and III, the producer’s share varied from 57 to 64 per cent, while in 

case of sale in the distant markets the producer’s share was quite low (38 to 41 

%). The retail margins accounted for about 20 to 30 per cent in channel–II and 

channel–III and about 15 to 20 per cent in channel–IV.  

16. The trends in monthly prices of different agricultural commodities over the period 

2005-06 to 2010-11 showed that prices of all the vegetable commodities have 

increased in all the markets within the state and outside the state. Though the 

rate of increase was different for different commodities. In case of tomato the 
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monthly prices showed increase of Rs. 44.93/q in Amritsar market and Rs. 25/q 

in Kullu market. In cucumber also, the price recorded an increase of Rs. 24/q in 

Amritsar market and about Rs. 16/q in Bilaspur and Kangra markets. 

17. The seasonal behaviour of prices and arrivals clearly reveals the inverse 

relationship between arrivals and prices. In case of tomato the price indices were 

maximum and above average right from April till August in most of the markets. 

Similarly, in case of capsicum, the price indices were higher during the period 

from April to September. The peak arrival season of tomato extends from 

December to March in Bilaspur and Kangra, March to June in Kullu and October 

to January in Delhi market. The peak arrival of capsicum extends from December 

to May in Bilaspur, Kangra and Sirmaur, from February to June in Kullu.  

18.  All the study markets within the state are regulated under APMC Act 2005. 

Majority of the principal markets in the state had developed god infrastructure 

with internet facilities. However, the numbers of traders (commission argents/ 

wholesalers) were few in number in some of the markets thereby resulting into 

imperfect competition. This is quite clear from the high concentration index found 

in Bilaspur, Kullu and Mandi markets where in major proportion of produce was 

handled by few traders. 

19. High positive correlation was found among all the markets within the state and 

outside the state. This clearly shows that all the markets are fairly integrated with 

the distant wholesale markets. This clearly shows that the price signals are being 

transmitted from one market to another due to improvement in means of 

transportation and communication. 

20. During survey different type of problems and constraints were reported by 

growers and traders. The major problems relating to production of polyhouse 

commodities were lack of technical knowhow, lack of proper advice from 

extension agencies, lack of adequate and timely supply of inputs, lack of skilled 

labour and finally lack of insurance scheme in place. 

21. The growers also pointed out number of marketing problems. Out of these, high 

cost of marketing, time consuming marketing process, lack of remunerative 

prices and problems relating to marketing information were the main problems 

thwarting orderly marketing of polyhouse commodities. 
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Production and Marketing Strategies  

Based on the extensive survey of growers and market functionaries following policy 

issues have emerged:  

 There is a dire need to educate the growers about standardized cropping 

modules, cropping systems and improved package of practices under 

protected environment. The cropping intensity was quite low that should be 

increased to optimize the use of time and space. Capsicum was found to be 

the most profitable crop followed by tomato and cucumber. However, most of 

the time polyhouse units were kept fallow after harvesting the crop. Therefore, 

growers need to be made fully aware of the type of crops, fertigation 

schedule, training/pruning and disease/pest management  

 To break the mono-cropping of capsicum and tomato, efforts should be made 

to popularize new alternative crops like cherry tomato, summer squash and 

lettuce. 

 Majority of farmers were found in low to medium range of technical knowhow. 

Therefore, there is a need to train all the growers regarding improved 

management practices in protected cultivation.  

 There is a huge yield gap (60-70%) that also reveals potential for 

improvement. Around 44 percent polyhouse units have been found non viable 

and the economic viability in all the units can be achieved by increasing the 

existing yield of crops by 25 to 50 percent. To abridge this gap and to solve 

the problems, proper expert advice must be made readily available to the 

growers as and when required during a cropping season. For this purpose, 

special technical cell should be created in agriculture department of each 

block to solve the emerging problems of polyhouse owners. The officials of 

agriculture department should be imparted advanced training in precision 

farming so that they can provide better extension advisory services to the 

beneficiaries in the state.  

 Medium size units (252m2) of Quonset type were found more productive, cost 

effective and profitable than either small (100m2) or large (>500m2) units. 

Thus, more number of medium sized polyhouse units should be popularized 

in the state. About 34% units non-viable.  
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 There is a need to provide insurance cover to polyhouse structure to cover up 

risk of damage due to wind storms and other factors. 

 Adequate mechanism needs to be put in place to ensure inputs quality and 

regular supply. Special incentive need to be given to women entrepreneurs 

presently working merely as farm labourers in polyhouses  

 More thrust needs to be given for strengthening Infrastructure, promoting 

competition in local markets and encouraging sales through efficient supply 

chains as identified. The innovative concepts of marketing need to be 

patronized like opening farmers/Apni Mandi in all towns and cities, direct 

retailing through retail chains, forming groups or associations for organised 

marketing and promoting organic farming/marketing. 

 Polyhouse commodities in the state are generally produced and supplied in 

the lean season. As a result of offseason supply, the farmers are fetching 

higher prices as depicted through higher seasonal indices. Thus, the growers 

are clearly benefitted as the average price received by the polyhouse growers 

is much higher than the average price prevailing in the market. Hence, there 

is strong economic rationale to popularize protected cultivation on large scale. 

Outcome of the project 

 Data base on capital investment and cropping pattern highlighting major crops 

grown by the farmers 

 Existing productivity level, potential yield and yield gaps of crops under 

protected cultivation and assessment of profitability  

 Financial viability of polyhouse units, break even analysis and suggested 

strategies for financial soundness 

 Marketing system, alternative channels and identification of most efficient 

channel for sale of polyhouse commodities 

 Trends and tendencies in supply and prices of main vegetable crops grown 

under protected environment in different markets/seasons to help develop 

market intelligence 

 Identification of technological gaps and pertinent constraints in production and 

marketing 
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Extension lectures delivered to polyhouse trainees on Economics and 

Marketing Strategies 

Year No. of lectures delivered* 

2010-11 3 

2011-12 10 

2012-13 7 

2013-14 (Upto Sept, 2013) 5 

* not including lectures delivered by Co-PIs at Research Stations 


