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Introduction 

The protected cultivation of vegetables not only raises the productivity frontier but 

also opens more avenues for diversification, off-season and year round supply of vegetables 

with remunerative prices and handsome income to the growers. Protected cultivation has a 

special relevance for marginal and small farmers who can now think of earning descent farm 

income from their small land holdings which otherwise is a distant dream for them.  

To promote protected cultivation, Govt. of Himachal Pradesh has provided the 

subsidy to the extent of 85 percent from April 1, 2013, thus, more and more area is being 

added under protected cultivation every year. The desired agro-techniques for the production 

of vegetable crops have been evolved by the university and more crops are being identified so 

that farmers have more choice to grow alternative crops in their polyhouse units. Owing to 

diverse agro-climatic conditions of the state, the location-specific technology is needed and; 

the process for validation has been initiated with the financial assistance under RKVY.  

It needs to be emphasised that protected cultivation is purely a commercial agri-

business venture with substantial initial capital investment; therefore, cost-benefit analysis is 

critical as sustainability of this technology depends more on economic profitability than on 

the volume of production. It is the value realization rather than physical output that matters to 

the entrepreneurs/ farmers. The application of economic and business principles is essentially 

an integral part of planning and financial viability. Therefore, efficient marketing holds the 

key for ensuring better prices and returns to the farmers. Keeping this in view, the economic 

and marketing analysis has been accorded prominence in this multi-disciplinary project to 

examine the profitability of technological interventions of protected cultivation for vegetable 

crops. Farmer will be benefited to better understand the best practices and marketing 

strategies to be followed that can prove to be more profitable with respect to production and 

sale of polyhouse commodities. The specific objectives of the project are underlined 

hereunder: 

Objectives 

Keeping in view the prospects and associated problems listed above, this project 

proposal entails following specific objectives: 

1. Developing prototype of non-conventional source of energy for polyhouse 

environment management specially using solar and geothermal energy 
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2. Refinement, dissemination and performance evaluation of planting material 

developed using grafting technology and vegetative propagation technique for 

combating nematode and bacterial wilt  

3. Evaluation of  promising lines of parthenocarpic cucumber and tomato for protected 

cultivation in Himachal Pradesh 

4. Assessing temporal changes in soil health status of polyhouse units and evolving crop 

growth stage based nutrient scheduling in tomato and cucumber 

5. Evolving technologies for emerging pests and assessing the gaps in adoption of pest 

management technology 

6. Estimation of cost of cultivation, profitability and impact on farm income for the 

crops grown under protected environment  

The sixth objective pertains to this department and the report pertaining Kangra 

district is being presented. 

Methodology 

Monitoring and evaluation of any developmental programme is a continuous process. 

The protected cultivation has been promoted on a large scale in all the districts of Himachal 

Pradesh. Starting with Horticulture Technology Mission in 2012, Pandit Dean Dyal 

Upadhaya Krishak Bagwan Samridhi Yojna (2008-09), Dr.YSP Krishak Samridhi Yojna 

(2015). The protected cultivation and precision farming has received a momentum. This 

project has been sanctioned and financed by the Govt. of Himachal Pradesh. The economic 

analysis and assessment of profitability and market potential is also one of the objectives 

specified for this project.  

Three districts namely Bilaspur, Mandi and Kangra have been selected to conduct 

field survey of polyhouse growers. Two blocks from each district are proposed to be selected 

out of which a sample of 30 polyhouse growers is proposed to be taken for the final survey. 

The field survey has been completed in Kangra district. However, the field survey in Bilaspur 

and Mandi districts could not be completed due to Lockdown in the wake of COVID-19 from 

March 2020 onwards. Hence, this supplementary report is based on the data analysed for 

sample farmers of Kangra district.  

The structure and behaviour of prices has been estimated by assuming a multiplicative 

time series model given by Croxton et al. (1973) 

Yt = T × S × I 

Where, 

Yt = Arrivals/prices for period t 
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T = Trends in arrivals/prices 

S = Seasonal variations in arrivals/prices  

I = Irregular/random variations in arrivals/prices 

The trends in prices of major vegetable commodities for Kangra market were estimated by 

using linear regression model. 

Yt = a + bt 

where,  

Yt = price in time period t 

a = Constant term 

b = Regression coefficient showing rate of change  

t = Time variable in months 

To examine the significance of regression coefficients ‘t’ test was employed as under:  

t
(α, n-k) 

= 
b

SE(b)
 

where, 

SE (b) = Standard error of regression coefficient 

n = Number of sample observations 

k = Number of parameters/coefficients 

α = Selected level of probability (1%, 5%) 

Seasonal indices were computed to depict the seasonal variations in monthly arrivals 

and prices of vegetable commodities by using formula (given by Fielder and Osagie, 1985); 

SIij =  
Yij

Y̅i − (6 − j)b
 𝑋 100 

where; 

SIij = Monthly index for prices in jth month of ith year 

Yij = Average monthly prices (Rs./q)/ in jth month of ith year 

Y̅i = Average monthly prices (Rs./q) in ith year 

j = Number assigned to month (j = 1, 2, 3….12, where j=1 for April and j=12 for March) 

b = Trend coefficient 

Finally, the average seasonal index for a particular month was computed as follows; 

Sj = ∑ Sij
n
i /n 

where, 

Sj= Average monthly seasonal index for arrivals/prices for jth month over a period n (6 years) 

n = Number of years 
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Detailed Project Report 

Vegetable production scenario 

Himachal Pradesh has made a remarkable progress in the production of vegetable 

crops as shown in Table 1 below. This has been made possible by implementing various 

supporting schemes mainly protected cultivation since 2008-09. The total production of 

vegetable commodities increased from 580 thousand tonnes to a record level of 1691.56 

thousand tonnes during 2017-18.  

Table 1:  Growth in production of vegetables in H.P. during 2000-01 to 2015-16  

Year Production 

(’000 tonnes) 

Year to year change (%) 

(AGR) 

Change from  

base year(%) 

2000-01 580.00 - - 

2001-02 627.45 8.18 8.18 

2002-03 621.92 -0.88 7.23 

2003-04 731.35 17.60 26.09 

2004-05 832.44 13.82 43.52 

2005-06 929.98 11.72 60.34 

2006-07 991.44 6.61 70.94 

2007-08 1040.49 4.95 79.39 

2008-09 1090.33 4.79 87.99 

2009-10 1206.24 10.63 107.97 

2010-11 1268.90 5.19 118.78 

2011-12 1356.60 6.91 133.90 

2012-13 1398.05 3.06 141.04 

2013-14 1465.96 4.86 152.75 

2014-15 1576.45 7.54 171.80 

2015-16 1608.55 2.04 177.34 

2016-17 1653.51 2.80 185.09 

2017-18 1691.56 2.30 191.65 

Source: Statistical Abstract of Himachal Pradesh (various issues) 

Table 2 further reveals that vegetable production has increased consistently over the 

period in all the districts. In Kangra district vegetable production has increased remarkably by 

about 80 per cent from 100.74 thousand tonnes in 2005-06 to 181.54 thousand tonnes in 

2017-18. In Kangra district, main vegetables crops grown are cabbage, cauliflower, onion and 

garlic and green peas. During the period 2005-06 and 2017-18, maximum increase was 

observed in the production of greenpeas (245.52) and cabbage (100.48%). On the other hand, 



5 
 

the production of tomato has decreased which may be due to incidence of diseases mainly 

bacterial blight.  

Table 2: Growth in production of vegetables in H.P. during 2000-01 to 2015-16  

(tonnes) 

Vegetable 2005-06 2017-18 Change over 2005-06 

(%) 

Green peas 3625 (3.60) 12525 (6.90) 245.52 

Tomato 9873 (9.80) 7200 (3.97) -27.07 

Beans 2975 (2.95) 5052(2.78) 69.82 

Onion and garlic 11376 (11.29) 21074(11.61) 85.25 

Cabbage 7487 (7.43) 15010(8.27) 100.48 

Cauliflower 5612 (5.57) 16650(9.17) 196.69 

Radish, turnip and carrot 11232 (11.15) 12946(7.13) 15.26 

Okra 9570 (9.50) 15260(8.41) 59.46 

Cucurbits 9028 (8.96) 26240(14.45) 190.65 

Capsicum and chillies 2632 (2.61) 4540(2.50) 72.49 

Brinjal 5769 (5.73) 9138(5.03) 58.40 

Other vegetable 21558 (21.40) 35902(19.78) 66.54 

Total 100737 (100.00) 181537 (100.00) 80.21 

Source: Deptt. of Agriculture, Government of Himachal Pradesh 

Note: Figures in parentheses indicate percentage share of each vegetable in total production 

Status of polyhouse units in Himachal Pradesh 

During the last one year, the secondary and primary information was collected 

regarding status of polyhouse in Himachal Pradesh. Table 3 shows the present status of 

polyhouse units constructed by the Department of Agriculture since 2008-09 to 2018-19 

under the two schemes namely PDDKBSY  and YSPKSY. Under the PDDKBSY that was 

implemented from 2008-09 to 2013-14, as many as 13,283 polyhouse units were constructed 

in the state and 153.61 hectares area was brought under protected cultivation. Under this 

scheme, the maximum numbers of 2228 units were constructed in Mandi followed by Kangra 

1814. However, in terms of area, the maximum 27.62 ha area was brought under protected 

cultivation in Kangra followed by 20.19 ha in Mandi and 20.06 ha in Bilaspur.   

Under second scheme namely YSPKSY that was started w.e.f. 2014-15 to 2018-19, 

4067 polyhouses were constructed in the state with a total area of 67.92 ha brought under 

protected cultivation. During this scheme, 952 polyhouses were constructed in Mandi 

followed by 656 in Solan and 507 in Kangra. Likewise, the maximum area of 16.43 ha was 

brought under protected cultivation in Solan followed by 12.78 ha in Mandi and 10.38 ha in 

Kangra.  
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In this way, the total number of polyshouses constructed in Himachal Pradesh till 

March, 2019 were 17350 with the total area of about 221.53 ha. The maximum number of 

polyhouses have been constructed in Mandi (3180) followed by Kangra (2321) and Solan 

(2077). In terms of area, again the maximum area under protected cultivation was in Kangra 

(38.00 ha) followed by Mandi (32.98 ha) and Solan (32.77 ha). 

Table 3:  Status of polyhouses constructed by the Department of Agriculture, 2008-09 to 

2018-19 

Districts PDDKBSY 

(2008-09 to 2013-14) 

YSPKSY 

(2014-15 to 2018-19) 

Total 

No.  Area (m2) No.  Area (m2) No. Area (m2) 

Bilaspur 1293 200580 180 32839 1473 233419 

Chamba 757 61748 164 12739 921 74487 

Hamirpur 1812 147567 262 27872 2074 175439 

Kangra 1814 276153 507 103860 2321 380013 

Kinnaur 206 4840 100 3422 306 8262 

Kullu 872 59214 177 22477 1049 81691 

Lahul & Spiti 679 10942 409 11226 1088 22168 

Mandi 2228 201939 952 127838 3180 329777 

Shimla  959 107155 347 64839 1306 171994 

Sirmaur 686 129495 176 48752 862 178247 

Solan 1421 163403 656 164311 2077 327714 

Una 556 173056 137 59030 693 232086 

Total 13283 1536092 4067 679205 17350 2215297 

Table 4 further reveals the status of polyhouses constructed by the Department of 

Horticulture w.e.f. 2003-04 to 2017-18. As on March 2018, as many as 2533 polyhouse units 

were constructed by the Department of Horticulture and about 146.67 ha area was brought 

under protected cultivation by implementing different schemes. The yearwise progress 

reveals that after 2005-06, there was remarkable progress in the number as well area upto 

2011-12 and thereafter the progress has slowed down due to completion of certain schemes.  

To sum up, it is quite clear that at presently there were about 20000 polyhouse units in 

the state and a total of  about 368 hectares area have been brought under protected cultivation 

in Himachal Pradesh. 
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Table 4: Status of polyhouses constructed by the Department of Horticulture under 

HTM/ HMNEHS/ MIDH, 2003-04 to 2017-18 

Year No.  Area (m2) 

2003-04 136 27669 

2004-05 15 5665 

2005-06 151 47675 

2006-07 317 161993 

2007-08 451 202066 

2008-09 385 204262 

2009-10 186 149223 

2010-1 131 110423 

2011-12 128 112112 

2012-13 96 42289 

2013-14 155 142397 

2014-15 100 51792 

2015-16 150 107890 

2016-17 109 80959 

2017-18 23 20264 

Total 2533 1466679 

Socio-economic profile of growers 

Table 5 clearly reveals that all the sample growers were marginal farmers with holding 

size ranging from 0.77 ha/ farm in Kangra. The cultivated area accounted for about 70 per 

cent of the holding. About 82 per cent of the cultivated land was irrigated. The cropping 

intensity came out to be 200 per cent thereby showing that farmers were generally taking two 

crops in a year.  

Table 5: Socio-economic features of polyhouse beneficiary farmers  

Particulars Total Land (ha) 

Size of holding (ha) 0.77 

Cultivated land (ha) 0.54 

Irrigated area (%) 81.82 

Total Cropped Area (ha) 1.08 

Cropping Intensity (%) 200 

Characteristics of polyhouse units 

 Different sizes and designs of polyhouse structures have been constructed in different 

parts of Kangra district and the state as a whole. As shown in Table 6, the average area under 

polyhouse in the study area was found to be about 208 square metres. The small polyhouse 
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units (<250 m2) accounted for 70.59 per cent and medium (250-500m2) for 23.53 per cent. 

The large polyhouse units (500m2 and above) were only 5.88 per cent. 

 This table also reveals the major inside features and designs of the polyhouses owned 

by the farmers in Kangra district. Around 24 per cent were single door and 76 per cent double 

door polyhouse units. Similarly, 41 per cent had side ventilation while 32 per cent with top 

ventilation. About 91 per cent of the units had drip system of irrigation with fog system in 88 

per cent of the units. Majority of the units (71%) had top rolling/ pulling shade net system. 

This clearly showed that majority of the polyhouse units had desirable and recommended 

inside features and designed.  

Table 6: Characteristics of polyhouse units 

Sr. No. Particulars No. Per cent 

1. Average area under polyshouse (m2) 207.73  

2. Size distribution of polyhouse    

i Small (<250m2) 24 70.59 

ii Medium (250-500m2) 08 23.53 

iii 500m2 and above 02 5.88 

 Total 34 100.00 

3. Inside features of polyhouse units   

i Singly door 08 23.53 

ii Double door 26 76.47 

 Total 34 100.00 

4. Side ventilation 14 41.18 

5. Top ventilation 11 32.35 

6. Drip system 31 91.18 

7. Fog/ mist system 30 88.24 

8. Shade net inside 03 8.82 

9. Shade net top rolling/ pulling 24 70.59 

Cropping pattern under open field condition 

The cropping pattern followed by the farmers under open field condition is shown 

through Table 7 which clearly shows that rice in kharif and wheat in rabi were the major 

crops grown by the farmers. The area under maize was just 5.27 per cent. The winter 

vegetable crops also accounted for a sizeable share of 15.63 per cent of the cropped area. 

Fodder crops accounted for 6.85 per cent area during kharif and 3.25 per cent area during rabi 

season. This table further reveal that productivity of rice was quite high in the study area 

(42.46 q/ha) but the productivity of wheat was relatively low (19.84 q/ ha). The productivity 
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of summer vegetables was found to be 167.86 q/ ha and that of winter vegetables 133.87 q/ 

ha. The productivity of kharif fodder was 262.61 q/ ha and that of rabi fodder 421.19 q/ ha.  

Table 7: Cropping pattern and crop production 

Sr. No. Particulars Area  

(ha/ farm) 

Per cent  

area 

Productivity 

(q/ ha) 

I Kharif crops    

1 Maize 0.057 5.27 30.59 

2 Rice 0.378 34.97 42.46 

3 Fodder 0.074 6.85 262.61 

4 Summer vegetables 0.031 2.86 167.86 

 Sub-total 0.540 49.95  

II Rabi crops    

1 Wheat  0.337 31.17 19.84 

2 Fodder 0.035 3.25 420.92 

3 Winter vegetables 0.169 15.63 133.87 

 Sub-total 0.541 50.05  

 Total cropped area 1.081 100.00  

Cropping pattern under protected environment 

The farmers are experimenting various types of crops whether these are suitable under 

polyhouse conditions or not. The cropping pattern followed in polyhouse units different 

districts has been displayed in Table 8 (Fig.1). On overall basis, tomato was found to be the 

most predominant crop accounting for about 29 per cent of the cropped area followed by 

cauliflower accounting for 20.50 per cent of the area. Next important crop was cucumber 

commanding 19.46 per cent of the cropped area. Capsicum and frenchbean accounted for 

only 3 to 4 per cent of the cropped area. It is surprising to note that potato and radish were 

also grown by few farmers inside their polyhouses. Other crops grown in the study area were 

spinach (7.45%), pea (3.58%) and coriander (3.07%). This clearly shows that growers were 

taking up number of crops to utilize the polyhouse area effectively and produce vegetables 

round the year. The cropping intensity was 171.71 per cent.  

Production and productivity of polyhouse crops 

The yield performance of various crops grown under protected environment has been 

depicted in Table 9 (Fig. 2). The yield of tomato was found to be 422 q/ ha and that of 

cucumber 552 q/ ha. The yield of cauliflower inside polyhouse came out to be 371 q/ ha and 

that of frenchbean 276 q/ ha. However, the yield of capsicum was low i.e. 121 q/ ha that may 
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be the main reason for less area under capsicum crops in the recent years. The yield of 

spinach and coriander varied 177 to 190 q/ ha. It is interesting to note that yield of potato, pea 

and broccoli was quite high ranging from 250 to 300 q/ ha. It can be seen from this table that 

yield of tomato, cucumber and capsicum (regarded as polyhouse crops) were much below the 

potential level of 1200 to 1400 q/ ha obtained by progressive farmers in the state. 

Table 8:  Cropping patterm followed in the polyhouse in Kangra district  

Sr. No. Crops Area(m2) Percent area 

1 Tomato  90.03 29.34 

2 Cucumber 57.70 18.81 

3 Capsicum  9.33 3.04 

4 Cauliflower 62.90 20.50 

5 French bean 12.07 3.94 

6 Spinach 22.87 7.45 

7 Coriander 9.43 3.07 

8 Potato 26.67 8.69 

9 Pea 11.00 3.58 

10 Radish 1.17 0.38 

11 Brocoli 1.67 0.55 

 Total 306.83 100.00 

 Cropping Intensity (%) 171.71  

 

Fig.1: Area under different crops inside polyhouse in the study area 
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Table 9:  Production and productivity of polyhouse crops on sample polyhouse farms in 

Kangra district 

Sr. No. Crops Production  

(q/ farm) 

Yield  

(q/ ha) 

1 Tomato  114.00 422 

2 Cucumber 95.50 552 

3 Capsicum  3.40 121 

4 Cauliflower 70.00 371 

5 French bean 10.00 276 

6 Spinach 13.00 190 

7 Coriander 5.00 177 

8 Potato 20.00 250 

9 Pea 9.50 288 

10 Broccoli 1.50 300 

 

 

Fig.2: Yield of polyhouse crops (q/ ha)  
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frenchbean (Rs. 1414) and pea (Rs. 1991). The high cost of cultivation in case of capsicum 

was mainly due to very high cost of seed. In frenchbean and pea, the cost of cultivation was 

low due to relatively less cost of seed, less labour requirement and less use of fertilizers. The 

maximum gross returns through value of main output and nursery plants sold were found in 

case of capsicum (Rs. 28130) followed by cucumber (Rs.22549) and tomato (Rs.12209). The 

gross returns from peas were Rs.10076 and that of from frenchbean Rs. 8749. In this way, the 

net returns varied from Rs. 13922 for capsicum, Rs. 13344 for cucumber and just Rs. 9868 

for tomato. Pea and frenchbean were also found quite profitable in polyhouse due to low 

input and labour cost and was found Rs.8085 for peas and Rs.7335 for frenchbean. The input 

use efficiency revealed through output-input ratio was maximum in case of frenchbean (6.19) 

followed by peas (5.06). In cucumber input-output ratio was 2.46 and was found higher than 

capsicum (1.98) followed by tomato (1.46). 

Table 10:  Economics of polyhouse crops grown under protected environment (Rs. per 

100 m2 area) 

Input use pattern in crops Tomato Cucumber Capsicum Frenchbean Pea 

Seed (gm) 2306 938 9344 62 182 

FYM (q)  329 595 188 83 182 

Organic composts (Kg) - - - - - 

Compost (q) - - - - - 

Vermicompost (Kg) 271 1320 313 - 606 

12:32:16 44 72 60 - 44 

Urea 1 - - 13 - 

SSP - - - 9 - 

MOP - - - - - 

NPK 19:19:19 20 241 - - 5 

Organic formulation 1 - - - - 

Pesticides/chemicals (Rs.)* 58 22 31 - - 

Interest on working capital @ 8% 61 64 203 22 20 

Labour (days) 5250 5863 3850 1225 952 

Total variable cost 8341 9115 14208 1414 1991 

Gross returns           

Main product 8591 17333 3896 8749 10076 

No. of nursery plant produced 3618 5126 24234     

Total 12209 22459 28130 8749 10076 

Net returns  3868 13344 13922 7335 8085 

Input-output ratio 1.46 2.46 1.98 6.19 5.06 
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Table 11 further shows that cost of cultivation per 100m2 area was to the tune of Rs. 

5211 in for cauliflower, Rs.7622 for brinjal, Rs. 1506 in case of spinach and Rs.2019 for 

corriander in case of capsicum.  

Table 11: Economics of other crops grown under protected environment (Rs. per 100 

m2 area) 

Input use pattern in 

crops 

Cauli-

flower 

Bri-

njal 

Spi-

nach 

Cori-

ander 

Pot-

ato 

Bro-

ccoli 

Rad-

ish 

Chi-

lies 

Seed (gm) 2846 2446 262 371 800 6116 229 1800 

FYM (q)  296 308 306 565 250 316 0 1600 

Organic composts (Kg)                 

Compost (q)                 

Vermicompost (Kg) 201 3077 146     1053 14 4000 

12:32:16 25 111 23 21 150 101 0 192 

Urea 9   2 6         

SSP                 

MOP                 

NPK 19:19:19 11 269 51 124   368   700 

Organic formulation 0               

Pesticides/chemicals (Rs.)* 5               

Interest on working capital 

@ 8% 

68 65 16 22 24 159 5 166 

Labour (days) 1750 1346 700 910 1400 1841 1999 2100 

Total variable cost 5211 17082 1506 2019 2624 9954 2247 10558 

Gross returns                 

Main product 8515   4738 7663 3750 4737 13714 0 

No. of nursery plant 

produced 

7626 25550       50000   40000 

Total 16141 25550 4738 7663 3750 54737 13714 40000 

Net returns  10930 17928 3232 5644 1126 44783 11467 29442 

Input-output ratio 3.10 3.35 3.15 3.80 1.43 5.50 6.10 3.79 

The cost of cultivation for potato inside of polyhouse came out to be Rs. 2019 and Rs. 22247 

for radish. In case of broccoli the cost of cultication for 100m2 area was Rs. 9954. The cost of 

cultivation was maximum in case of chilies Rs. 10558 as the farmer was growing nursery for 

which vermicompost was used. The maximum gross returns were found in case of nursery 

production of broccoli (Rs.54737) followed by nursery production of chilies (Rs. 40000) and 

brinjal (Rs.25550).  This clearly shows that sale of polyhouse nursery was most profitable 

enterprise over the sale of output of polyhouse crops. The net returns varied from Rs. 44783 

in case of broccoli (nursery) to Rs.29442 for chilies (nursery ) and Rs. 17928 in case of 

brinjal (nursery). In case of cauliflower the net returns were estimated to be Rs. 10930 and 
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minimum net returns were from potato which clearly shows that potato was not a viable 

option in polyhouse. The input use efficiency revealed through output-input ratio was 

maximum in case of radish (6.109) followed by broccoli (5.50) and minimum in case of 

potato (1.43). 

Contribution of protected cultivation in farm income 

Table 12 shows the income from polyhouse crops including both value of output and 

nursery plants produced. It can be seen that total income accuring from polyhouse was 

estimated to be Rs. 46878 out of which about 73 per cent was contributed by output and 27 

per cent by nursery production. Among commodities tomato accounted for 23.45 per cent of 

total polyhouse income followed by cucumber (18.26%) and cauliflower (11.74%). In case of 

nursery maximum proportion was contributed by cauliflower nursery (10.67%) followed by 

cucumber plants (7.04%) and capsicum (5.50%). This clearly shows that commercial nursery 

production was also becoming popular in the study area. 

Table 12: Income from polyhouse crops 

Crops Farm income (Rs./ farm) Per cent 

A. Output     

Tomato 10992 23.45 

Cucumber 8560 18.26 

Frenchbean 3395 7.24 

Pea 1775 3.79 

Cauliflower 5503 11.74 

Spinach 1083 2.31 

Coriander 723 1.54 

Potato 1000 2.13 

Radish 1286 2.74 

Sub-total 34318 73.22 

B. Nursery production     

Tomato 340 0.73 

Capsicum 2580 5.50 

Cucumber 3300 7.04 

Cauliflower 5000 10.67 

Brinjal 1340 2.87 

Sub-total 12560 26.78 

Grand Total 46878 100.00 

 

The contribution of polyhouse in total farm income from crops has been estimated 

(Table 13 and Fig. 3) in order to examine the impact of polyhouse technology. The total farm 

income from all crops including polyhouse has been estimated to be Rs. 129438/ farm. The 

polyhouse crops (including nursery) contributed 36 per cent of the total crop income. Among 
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open field crops, cereals and vegetables accounted for 39 and 21 per cent of the crop income, 

respectively. This clearly shows that polyhouse technology has enhanced the income of 

marginal farmers. 

Table 13: Share of polyhouse commodities in crop income on sample households 

(Rs./ farm) 

Particulars Income (Rs./ farm) Per cent 

Cereals 50309 38.87 

Open field vegetable crops 27126 20.95 

Other crops 5125 3.96 

Income from polyhouse crops 46878 36.22 

Total income 129438 100.00 

 

Fig. 3: Share of polyhouse income (Rs./ farm) 

Marketable surplus and marketing channels  

 The commercial nature of production is clearly visualized through high level of 

marketed surplus (Table 14 and Fig. 4). It can be seen from this table tomato, cucumber and 

cauliflower were the main commodities grown under inside polyhouse units in Kangra 

district. The marketed surplus of these commodities varied from 91-92 per cent. There were 

also various other commodities including capsicum, frenchbean, spinach, coriander, pea, etc. 

having a sizable marketed surplus of 88-91 per cent though the quantum of production was 

50309

27126

5125

46878

Income (Rs./ farm)

Cereals Open field vegetable crops

Other crops Income from polyhouse crops
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quite low. On overall basis, out of the total production of 11.66 q/ farm,  10.56 q/ farm was 

sold out accounting for 90.55 per cent. 

 In case of nursery plants, the entire production formed the marketed surplus as there 

were few specialized nursery growers who were marketing all the plants they produced. In 

case of planting material, cauliflower followed by capsicum, brinjal and cucumber were the 

main nursery plants grown and marketed in the study area. This clearly shows the 

commercial nature of protected cultivation and nursery growing. 

Table 14: Marketed surplus of commodities  

(per farm) 

Sr. No. Crops  

  
Producti

on  

Home 

Consumption (q) 

Marketed 

surplus 

A. Output (q/farm)       

1. 
Tomato  3.80 0.34 

3.46 

(90.96) 

2. 
Cucumber 3.32 0.28 

3.04 

(91.66) 

3. 
Capsicum  0.11 0.01 

0.10 

(89.71) 

4. 
Cauliflower 2.33 0.22 

2.12 

(90.71) 

5. 
French bean 0.33 0.05 

0.28 

(85.00) 

6. 
Spinach 0.43 0.04 

0.39 

(90.38) 

7. 
Coriander 0.17 0.02 

0.15 

(88.00) 

8. 
Potato 0.67 0.07 

0.60 

(90.00) 

9. 
Pea 0.32 0.04 

0.28 

(87.89) 

10. 
Radish 0.13 0.02 

0.11 

(85.00) 

11. 
Broccoli 0.05 0.02 

0.03 

(66.67) 

 
All commodities 11.66 1.10 

10.56 

(90.55) 

B. Nursery planting material 

(No. of plants/ farm)  

    

  

  

  

1. Tomato 170   170 

2. Capsicum 860   860 

3. Cucumber 660   660 

4. Cauliflower 2500   2500 

5. Brinjal 670   670 

Figures in parentheses show percentages to total production 
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Fig. 4: Marketed surplus (%) of polyhouse commodities  

 There were only two channels selected by the growers for marketing of polyhouse 

commodities (Table 15).  

Table 15: Marketing channels for sale of  polyhouse commodities 

Commodities  Per cent qty. marketed Quantity 

marketed Direct sale  Local trader/ Commission agents 

Commodities sold (q/ farm) 

Tomato 65.24 34.76 3.46 

Cucumber  46.82 53.18 3.04 

Capscicum  62.30 37.70 0.10 

Cauliflower  23.31 76.69 2.12 

Frenchbean 0.00 100.00 0.28 

Spinach 76.60 23.40 0.39 

Corriander 60.23 39.77 0.15 

Potato 0.00 100.00 0.60 

Peas 14.97 85.03 0.28 

Broccoli 0.00 100.00 0.03 

Radish 100.00 0.00 0.10 

Nursery planting material sold (No.) 

Tomato 100.00 - 170 

Capsicum 100.00 - 860 

Cucumber 100.00 - 660 

Cauliflower 100.00 - 2500 

Brinjal 100.00 - 670 

90.96 91.66 89.71 90.71
85.00

90.38 88.00 90.00 87.89 85.00

66.67
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These were direct sale to consumers and sale through local traders/ commission 

agents. It can be seen from the table that maximum quantity of tomato, capsicum, spinach and 

coriander was sold direct to the consumers either on the farm or at some place on the road 

near market. However, major proportion of cucumber, cauliflower, frenchbean, potato and 

peas was sold to local traders/ commission agents. In case of nursery plants, it was solely 

direct sale to the consumers (who are the fellow farmers in nearby area). 

Trends and seasonal indices of vegetable prices in Kangra market 

Trends in prices of different commodities have been displayed in Table 16. The trend 

equations show that prices of all the vegetable commodities in Kangra have increased over 

the last three years (2017 to 2019). During the period 2017 to2019, the prices of tomato 

showed increase of Rs. 8.11/q/month. In case of capsicum, the price showed increase of Rs. 

24.70/q/month while the prices of cucumber increased by Rs. 16.28/q/month. However, the 

trends were found non significant. This was mainly due to very high month to month 

variability in prices of these communities. Contrary to this, the prices of Frenchbean 

registered significant increase of Rs, 30.91/q/month during the last three years. 

Table 16: Trends in monthly prices of polyhouse crops 
(Rs./ q) 

Crops Intercept (a) Trend (b) 

Tomato 2069.4049 
8.1102 

(15.2388) 

Capsicum 3145.8543 
24.6983  

(23.7426) 

Cucumber 1784.3936 
16.2797  

(13.1785) 

Frenchbean 3829.1664 
30.9095* 

 (12.8441) 
*Significant at 1% level 

Figures in parenthesis show Standard Errors 

Seasonality plays a dominant role in price determination for perishable commodities. 

The arrivals and prices are bound to fluctuate depending upon the supply pattern. Obviously, 

when there is heavy rush of produce in the peak season i.e. arrival indices are high, the prices 

would fall depicted through low seasonal indices. Therefore, the growers should take 

advantage of higher prices during low arrival. The seasonal indices of prices are shown in 

Table 17. 

In case of tomato, the price indices were highest in the months of July and August and 

again in October and November. The low price indices were found from January to June and 



19 
 

in December when there was heavy arrival from plain areas. The average price of tomato was 

Rs. 25-95 /q in 2017 and Rs. 1593 /q during 2018 that increased to Rs.2470/q in 2019. 

In case of capsicum, the price indices were highest in the month of November. The 

indices remained above average from August to November which favours the producers of 

Himachal Pradesh. The low price indices were found during January April and May (the 

least). The average price of capscicum was Rs. 3669 /q in 2017 and Rs. 3250 /q during 2018 

that increased to Rs.3889/q in 2019 

Table 17: Monthly indices of prices prevailing in Kangra market, 2017 to 2019 

(Per cent) 

Month Tomato Capsicum Cucumber Frenchbean 

January 77 96 141 97 

February 78 107 146 99 

March 92 105 125 97 

April 83 60 73 86 

May  59 40 45 96 

June 66 68 64 118 

July 145 113 73 89 

August 145 132 100 99 

September 105 128 102 113 

October 130 163 125 125 

November 125 98 115 93 

December 95 91 92 88 

Average Price (Rs./ q) 

    2017 2595 3669 1784 3829 

2018 1593 3250 1673 3899 

2019 2470 3889 2314 4517 

In Cucumber, the price indices were highest during months of January to March and 

again during the lean season in October and November.  The low price indices prevailed 

during the months of April, May, June and July. During this period there is heavy arrival of 

cucumber from adjoining areas around Kangra market. The average price of capscicum was 

Rs. 1784 /q in 2017 and Rs. 1673 /q during 2018 that increased to Rs.2314/q in 2019 

With respect to frenchbean, the high price indices were found during July and again in 

September and October. The low price indices of frenchbean were found during January to 

June and August-September. However, very low fluctuations were observed in the price of 

frenchnean. The average price of frenchbean was Rs. 3829 /q in 2017 and Rs3899 /q during 
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2018 that increased to Rs.4517/q in 2019. This clearly shows that frenchbean prices were 

quite lucrative to farmers in Kangra market. 

Based on trends and seasonal indices, the prices for major polyhouse produced 

commodities have been predicted for the benefits of growers. The predicted prices for the 

year 2020 and 2021 have been displayed in Table 18 below. The growers may plan their 

production strategies accordingly to get better prices and income. 

Table 18: Predicted prices of different commodities produced under protected 

environment for the year 2020-21 

(Rs./ q) 

Years Months Tomato Capsicum Cucumber Frenchbean 

2020 January 1826 3878 3372 4832 

 
February 1845 4358 3504 4964 

 

March 2195 4297 3027 4877 

 

April 1993 2486 1780 4359 

 

May  1423 1654 1105 4871 

 

June 1588 2829 1587 6043 

 
July 3502 4760 1820 4592 

 

August 3518 5572 2489 5114 

 
September 2563 5463 2559 5895 

 

October 3176 6990 3154 6568 

 

November 3055 4218 2920 4936 

 
December 2339 3958 2357 4689 

2021 January 1901 4161 24704 34803 

 
February 1920 4674 25729 39667 

 

March 2285 4607 25775 38195 

 

April 2074 2664 13807 20372 

 

May  1481 1772 6346 15710 

 

June 1652 3030 9949 31398 

 
July 3643 5095 23156 38630 

 

August 3659 5962 31593 49691 

 
September 2666 5844 24084 55856 

 

October 3303 7473 35931 78395 

 

November 3176 4509 31869 36102 

 
December 2431 4229 20012 32099 

SWOT analysis and extent of R&D support for protected cultivation 

The opinion of the farmers about the status of material quality, design and R&D 

support for protected cultivation have been presented in Table 19. Majority of the farmers 

rated design and quality of polyhouse units good to very good. However, supply of planting 

material, provision of repair and maintenance were rated poor to good. Attitude of service 
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provider, sanctioning procedure, quality of micro irrigation material and status of technical 

know-how were rated fair to good. In concerns with these responses, the opinion rating was 

good to very good in case of quality of polyhouse material, quality of work and training 

facilities provided by extension agencies. With respect to other quality parameters the 

opinion index varied from 1.13 to 1.6 revealing fair to good performance. The overall rating 

w.r.t. to all these traits was 1.60 revealing moderate level of performance rating. 

Table 19: Opinion about design, quality and status of R&D support for protected 

cultivation 

Sr. 

No. 

Particulars Very 

good 

Good Fair Poor Opinion 

index  

(0-3) 

1. Quality of material 36.67 50.00 13.33 0.00 2.23 

2. Quality of work 26.67 63.33 10.00 0.00 1.93 

3. Quality of service/guidance 23.33 50.00 20.00 6.67 1.83 

4. Site location 30.00 66.67 3.33 0.00 2.03 

5. Training and extension 

advisory 

10.00 80.00 10.00 0.00 1.43 

6. Supply of planting material 6.67 43.33 6.67 43.33 1.33 

7. Technical know-how 13.33 56.67 30.00 0.00 1.53 

8. Provision of repairs and 

maintenance 

0.00 20.00 23.33 56.67 1.13 

9. Sanction procedure 10.00 80.00 10.00 0.00 1.43 

10. Attitude of service provider 3.33 53.33 36.67 6.67 1.23 

11. Quality aspect of micro 

irrigation material 

10.00 43.33 36.67 10.00 1.43 

 Overall index     1.60 

SWOT analysis of protected cultivation has been done on the basis of response of the 

farmers (Table 20). Majority of the farmers were quite convinced about the strengths of 

polyhouse technology in raising the productivity, quality and giving liverage of off-season 

production of vegetable crops. They also agreed that high subsidy for constructing polyhouse 

units and self-employment opportunities with increase in farm income were also the main 

strengths. However, the farmers did not agree with the requirement of less water, less 

drudgery, availability of good varieties, less attack of diseases and pests inside polyhouse and 

getting remunerative prices and majority of them disagreed with these.  The main weaknesses 

pointed out by the farmers were lack of awareness, non-availability of critical inputs, lack of 

awareness about management, more infestation of diseases and pests and higher intensity of 

labour use. Similarly, the growers also pointed out the problem in management of 
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temperature beside high cost of production. Poor quality of polyhouse material and lack of 

repair facilities were the other bottlenecks.  

Table 20: SWOT analysis of protected cultivation  

(per cent response) 

Particulars Disagree Agree Strongly Agree 

Strength of polyhouse technology    

Polyhouse most suited to the area 16.67 83.33 0.00 

High productivity and quality  3.33 96.67 0.00 

Off season production possible  0.00 100.00 0.00 

Less requirement of irrigation water  66.67 33.33 0.00 

Less drudgery and less hardwork  80.00 20.00 0.00 

Good varieties seeds available for polyhouse crops 46.67 50.00 3.33 

Good market and remunerative prices 70.00 30.00 0.00 

Less attack of diseases and pests 56.67 43.33 0.00 

Attractive subsidies and incentives for polyhouse 0.00 93.33 6.67 

Self-employment and increase in income 0.00 100.00 0.00 

Weaknesses of polyhouse technology    

Lack of awareness about improved varieties of 

polyhouse crops 

40.00 56.67 3.33 

Non availability of critical inputs 43.33 56.67 0.00 

Lack of awareness about management practices  33.33 66.67 0.00 

More infestation of diseases inside 26.67 70.00 3.33 

More infestation of pests inside 33.33 66.67 0.00 

Problems of nematodes inside 26.67 73.33 0.00 

More labour intensive 60.00 70.00 3.33 

Problems in temperature management 36.67 60.00 3.33 

Poor quality of polyhouse material 50.00 33.33 16.67 

Lack of repair facility for irrigation system 46.67 33.33 20.00 

High cost of production  60.00 36.67 3.33 

Opportunities     

Year round production of crops possible 6.67 90.00 3.33 

High demand for polyhouse produce  30.00 70.00 0.00 

Scope for organic farming 50.00 43.33 6.67 

Increase in Entrepreneurship development and 

management skills 

6.67 93.33 0.00 

Less use of chemicals 60.00 33.33 6.67 

Good marketing facilities developed 26.67 70.00 3.33 

Increase in area under profitable vegetables crops 33.33 63.33 3.33 

Interested to construct more polyhouse units 50.00 43.33 6.67 

More interest of youth 60.00 33.33 6.67 
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Threats     

Severe attack of diseases inside polyhouse 50.00 43.33 6.67 

Loss of soil fertility after some years 20.00 76.67 3.33 

Emerging threat of new insects inside polyhouse 26.67 70.00 3.33 

Threat to  health by working inside polyhouse 16.67 83.33 0.00 

Decrease in productivity after some years 16.67 83.33 0.00 

Problem in sustaining/ replacing polyhouse sheets  36.67 40.00 23.33 

More competition among farmers so less price 66.67 26.67 6.67 

Scarcity of water 60.00 36.67 3.33 

Damage due to wind, hail storms and snow 20.00 36.67 43.33 

No insurance cover on polyhouse produce 3.33 86.67 10.00 

 However, the farmers were affirmative regarding possibility of year round production, 

more demand for polyhouse quality produce, increase in entrepreneurship skills and increase 

in area under profitable crops. Polyhouse technology has also given opportunit ies for 

improving management skill and good marketing facilities. However, majority of the farmers 

disagreed with the opportunities for organic farming, low use of chemicals and attracting 

youth as these were not perceived by them. With respect to various threats, the loss of soil 

fertility, emergence of new insects, health hazards inside polyhouse, emergence of various 

diseases and lack of insurance cover were identified as the major threats. Contrary to these, 

the growers disagreed with increasing competition among the farmers, scarcity of water and 

severe attack of diseases inside polyhouse units.  
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Summary and Conclusion 

Introduction 

The protected cultivation of vegetables not only raises the productivity frontier but 

also opens more avenues for diversification, off-season and year round supply of vegetables 

with remunerative prices and handsome income to the growers. Protected cultivation has a 

special relevance for marginal and small farmers who can now think of earning descent farm 

income from their small land holdings which otherwise is a distant dream for them.  

To promote protected cultivation, Govt. of Himachal Pradesh has provided the 

subsidy to the extent of 85 percent from April 1, 2013, thus, more and more area is being 

added under protected cultivation every year. The desired agro-techniques for the production 

of vegetable crops have been evolved by the university and more crops are being identified so 

that farmers have more choice to grow alternative crops in their polyhouse units. Owing to 

diverse agro-climatic conditions of the state, the location-specific technology is needed and; 

the process for validation has been initiated with the financial assistance under RKVY.  

It needs to be emphasised that protected cultivation is purely a commercial agri-

business venture with substantial initial capital investment; therefore, cost-benefit analysis is 

critical as sustainability of this technology depends more on economic profitability than on 

the volume of production. It is the value realization rather than physical output that matters 

most to the entrepreneurs/farmers. The application of economic and business principles is 

essentially an integral part of planning and financial viability. Keeping this in view, the 

economic analysis has been accorded prominence in this multi-disciplinary project to 

examine the profitability of technological interventions of protected cultivation for vegetable 

crops. Farmer will be benefited to better understand the best practices to be followed that can 

prove to be more profitable with respect to production, pest management and disease control. 

The specific objectives of the project are underlined hereunder: 

Objectives 

Keeping in view the prospects and associated problems listed above, this project 

proposal entails following specific objectives: 

1. Developing prototype of non-conventional source of energy for polyhouse 

environment management specially using solar and geothermal energy 
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2. Refinement, dissemination and performance evaluation of planting material 

developed using grafting technology and vegetative propagation technique for 

combating nematode and bacterial wilt  

3. Evaluation of  promising lines of parthenocarpic cucumber and tomato for protected 

cultivation in Himachal Pradesh 

4. Assessing temporal changes in soil health status of polyhouse units and evolving crop 

growth stage based nutrient scheduling in tomato and cucumber 

5. Evolving technologies for emerging pests and assessing the gaps in adoption of pest 

management technology 

6. Estimation of cost of cultivation, profitability and impact on farm income for the 

crops grown under protected environment  

The sixth objective pertains to this department and the report pertaining Kangra 

district is being presented. 

Methodology 

The protected cultivation has been promoted on a large scale in all the districts of 

Himachal Pradesh. Three districts namely Bilaspur, Mandi and Kangra have been selected to 

conduct field survey of polyhouse growers. Two blocks from each district were proposed to 

be selected out of which a sample of 30 polyhouse growers was proposed to be taken for the 

final survey. The field survey has been completed in Kangra district. However, the field 

survey in Bilaspur and Mandi districts could not be completed due to Lockdown in the wake 

of COVID-19 from March 2020 onwards. Hence, this supplementary report is based on the 

data analysed for sample farmers of Kangra district only. Tabular analysis was carried out to 

work out averages, cost of cultivation and economics of polyhouse crops.  

The structure and behaviour of prices has been estimated by assuming a multiplicative 

time series model. The trends in prices of major vegetable commodities for Kangra market 

estimated by using linear regression model. 

Seasonal indices were computed to depict the seasonal variations in monthly prices of 

vegetable commodities.  

Main findings 

 Vegetable production has increased consistently over the period 2005-06. In Kangra 

district vegetable production has increased remarkably by about 80 per cent from 

100.74 thousand tonnes in 2005-06 to 181.54 thousand tonnes in 2017-18.  
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 In Kangra district, main vegetable crops grown are cabbage, cauliflower, onion, garlic 

and green peas. During the period 2005-06 and 2017-18 maximum increase was 

observed in the production of green peas (245.52) and cabbage (100.48%). On the 

other hand, the production of tomato has decreased which may be due to incidence of 

diseases mainly bacterial blight.  

 The present status of polyhouse units constructed by the Department of Agriculture 

since 2008-09 to 2018-19 under the two schemes were 13283 from PDDKBSY 2008-

09 to 2013-14 and under the and 4067 under YSPKSY from the period 2014-15 to 

2018-19.  

 In this way, the total number of polyshouses constructed in Himachal Pradesh till 

March, 2019 were 17350 with the total area of about 221.53 ha brought under 

protected cultivation.  

 The maximum number of polyhouses have been constructed in Mandi (3180) 

followed by Kangra (2321) and Solan (2077). The status of polyhouses constructed by 

the Department of Horticulture under HTM/ HMNEHS/ MIDH w.e.f. 2003-04 to 

2017-18 was 20533 units wit5h total area of 146.67 hectare.  

 The cost of cultivation per 100m2 area was estimated to be Rs. 8341 for tomato, 

Rs.9115 for cucumber and Rs.14208 in case of capsicum. The cost of cultivation was 

quite low in case of French bean (Rs. 1414) and pea (Rs. 1991). The high cost of 

cultivation in case of capsicum was mainly due to very high cost of seed. In French 

bean and pea, the cost of cultivation was low due to relatively less cost of seed, less 

labour requirement and less use of fertilizers.  

 The maximum gross returns through value of main output and nursery plants sold 

were found in case of capsicum (Rs. 28130) followed by cucumber (Rs.22549) and 

tomato (Rs.12209). The gross returns from pea were Rs.10076 and that of frenchbean 

Rs. 8749. In this way, the net returns varied from Rs. 13922 for capsicum, Rs. 13344 

for cucumber and Rs. 9868 for tomato. Pea and French bean were also found quite 

profitable in polyhouse due to low input and labour cost.  

 The input use efficiency revealed through output-input ratio was maximum in case of 

frenchbean (6.19) followed by peas (5.06). In cucumber input-output ratio was 2.46 

and was found higher than capsicum (1.98) followed by tomato (1.46). 

 The cost of cultivation for other crops was estimated to be Rs. 5211 for cauliflower, 

Rs.7622 for brinjal, Rs. 1506 in case of spinach and Rs.2019 for coriander. The cost 

of cultivation for potato inside of polyhouse came out to be Rs. 2019 and Rs. 22247 
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for radish. In case of broccoli, the cost of cultivation for 100m2 area was Rs. 9954. 

The cost of cultivation was maximum in case of chilies Rs. 10558 as the farmer was 

growing nursery for which vermicompost was used. The maximum gross returns were 

found in case of nursery production of broccoli (Rs.54737) followed by nursery 

production of chilies (Rs. 40000) and brinjal (Rs.25550).  This clearly shows that sale 

of polyhouse nursery was most profitable enterprise over the sale of output of 

polyhouse commodities.  

 The income from polyhouse crops including both value of output and nursery plants 

was estimated to be Rs. 46878 out of which about 73 per cent was contributed by 

output and 27 per cent by nursery production. Among commodities, tomato accounted 

for 23.45 per cent of total polyhouse income followed by cucumber (18.26%) and 

cauliflower (11.74%). In case of nursery, maximum proportion was contributed by 

cauliflower nursery (10.67%) followed by cucumber plants (7.04%) and capsicum 

(5.50%). This clearly shows that commercial nursery production was also becoming 

popular in the study area. 

 The total farm income from all crops including polyhouse has been estimated to be 

Rs. 129438/ farm. The polyhouse crops (including nursery) contributed 36 per cent of 

the total income from crop sector. Among open field crops, cereals and vegetables 

accounted for 39 and 21 per cent of the crop income, respectively.  

 The commercial nature of polyhouse production was clearly visible in terms of high 

level of marketed surplus. Tomato, cucumber and cauliflower were the main 

commodities grown inside polyhouse units in Kangra district. The marketed surplus 

of these commodities varied from 91 to 92 per cent. There were also various other 

commodities including capsicum, frenchbean, spinach, coriander and pea, etc., having 

a sizable marketed surplus of 88 to 91 per cent though the quantum of production was 

quite low. On overall basis, out of the total production of 11.66 q/ farm, 10.56 q/ farm 

was sold out (90.55%). 

 In case of nursery plants, the entire production formed the marketed surplus as there 

were few specialized nursery growers who were marketing nursery stock that they 

produced. In case of planting material, cauliflower followed by capsicum, brinjal and 

cucumber were the main nursery plants grown and marketed in the study area.  

 The trends in prices of different commodities showed that prices of all the vegetable 

commodities in Kangra market have increased over the last three years (2017-2019). 
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During the period 2017 to 2019, the prices of tomato showed increase of Rs. 

8.11/q/month. In case of capsicum, Rs. 24.70/q/month, cucumber Rs. 16.28/q/month 

and frenchbean Rs.30.91/q/m. However, the trends were found non-significant except 

frenchbean that was mainly due to very high month to month variability in prices. 

 Seasonality plays a dominant role in price determination for perishable commodities. 

In case of tomato, the price indices were highest in the months of July and August and 

again in October and November. The low price indices of tomato were found from 

January to June and in December when there was heavy arrival from plain areas.  

 In case of capsicum, the price indices were highest in the month of November and the 

indices remained above average from August to November which favour the 

producers of Himachal Pradesh. The low price indices were found during January 

April and May (the least).  

 In cucumber, the price indices were highest during months of January to March and 

again during the lean season in October and November. The low price indices 

prevailed during the months of April, May, June and July. During this period there is 

heavy arrival of cucumber from adjoining areas around Kangra market.  

 With respect to frenchbean, the high price indices were found during July and again in 

September and October. The low price indices of frenchbean were found during 

January to June and August to September. However, very low fluctuations were 

observed in the price of frenchnean.  

 Based on trends and seasonal indices, the prices for major polyhouse commodities 

have been predicted for the benefits of growers. The predicted prices for the year 

2020 and 2021 have been predicted for the year 2020 and 2021 for the benefit of 

growers. The predicted prices follow the inherent trend and monthly seasonality found 

in Kangra market. 

Policy implications 

 The SWOT analysis of protected cultivation has been done on the basis of response of 

the farmers. Majority of the farmers were quite convinced about the strengths of 

polyhouse technology in raising the productivity, quality and giving liverage of off-

season production of vegetable crops. They also agreed that high subsidy for 

constructing polyhouse units and self-employment opportunities with increase in farm 

income were also the main strengths.  
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 The farmers did not agree with the notion of the requirement of less water, less 

drudgery, availability of good varieties, less attack of diseases and pests and 

remunerative prices and majority of them had opposite views.  The main weaknesses 

pointed out by the farmers were lack of awareness, non-availability of critical inputs, 

lack of awareness about management, more infestation of diseases and pests and 

higher intensity of labour use. Similarly, the growers also pointed out the problem in 

management of temperature beside high cost of production. Poor quality of polyhouse 

material, lack of repair facilities were also pointed out in the study area.  

 However, the farmers were affirmative about the opportunities, more demand for 

polyhouse quality produce, increase in entrepreneurship skills and increase in area 

under profitable crops. Polyhouse technology has also given opportunities for 

improving management and good marketing skills. Majority of the farmers disagreed 

with the opportunities for organic farming, less use of chemicals and encouraging the 

interest of youth as these were not perceived by them.  

 With respect to various threats, the loss of soil fertility, emergence of new insects, 

health hazards inside polyhouse, emergence of various diseases and lack of insurance 

cover were identified as the major threats.  

Keeping in view, the potential of protected cultivation and SWOT analysis, the 

extension and development agencies should develop suitable production and 

marketing strategies to help the polyhouse growers. The main focus should be laid on 

creating technological awareness and facilitating risk management and efficient 

marketing of the produce.  

 


