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CHAPTER I 

 

BASELINE DATA ON HORTICULTURE CROPS 

 

1.1: INTRODUCTION 

Horticulture sector has emerged as a driving force for agricultural development in India (Mittal, 

2007; Abou-Hadid, 2005). It encompasses a wide range of crops, e.g. fruit crops, vegetables crops, 

potato and tuber crops, ornamental crops, medicinal and aromatic crops, spices and plantation 

crops (GoI, 2001). The sector is, now, perhaps the most profitable venture for all farming 

activities, as it provides ample of employment opportunities and scope to raise income of the 

farming community in the country. Besides, the sector has tremendous potential to push overall 

agricultural growth above the country’s targeted 4 per cent level (Bahadur, 2010). Realising these 

potentials, the government of India has started putting greater thrust for the development of 

horticultural sector after sixties in order to exploit the country’s vast potential and to generate the 

much needed value addition. Further, greater emphasis has been made on development initiatives 

of this sector since the Seventh Five Year Plan, in the country (Singh, et al. 2004; Chand, 1996). 

As a result of which, the country has registered itself as the second largest producer of fruits and 

vegetables in the world, next to China. Of the fruits, the country is the largest producer of mango, 

banana, coconut, cashew, papaya and pomegranate, and also, the largest exporter of spices. Also, 

at present, the country ranks first in productivity of grapes, banana, cassava, peas, papaya, etc. 

(NHB, 2011).  

 

In terms of area expansion, the area under horticultural crops in the country has increased 

significantly from 12770 thousand hectares in 1991-92 to 21825 thousand hectares in 2010-11, 

accounted for a compound annual growth rate (CAGR) of 2.7 per cent in the last 20 years. As of 

the output, horticulture crops production has increased from 96562 thousand MT to 240531 

thousand MT, accounted for a CAGR of 4.7 per cent during the same period (NHB, 2011), and at 

the same time, the yield rate has also increased from 7.55 MT/ha in 1991-92 to 11.03 MT/ha in 

2010-11. In totality, at present, India produces 257.2 million tonnes of horticulture products from 

the area of 23 million ha (DES, 2012). Despite the sector’s impressive growth, unlike other 
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traditional crops, it has received very little attention from the policy makers, planners and 

investors, till very recently, not only in the country (Chadha, 1999), but also in the world 

(Weinberger and Lumpkin, 2007).  

 

In the recent years, diversification of agriculture towards horticultural crops has been very intense 

in the country. According to Mittal (2007), the rationale behind the recent shift, away from cereals 

to fruits and vegetable has been considered as economic opportunity. However, the study by 

Weinberger and Lumpkin (2007) opined that the shift towards horticulture was due to institutional 

supports including infrastructure and as found by some other scholars (Das, 2006; Chand, 1996),it 

was the environmental advantages that caused diversification of the farmers from traditional crops 

to high value cash crops of horticulture sector. The potential for diversification through high value 

cash crops like fruit, vegetables, spices, plantation crops and medical plants, etc. has been found to 

be more favourable for the hilly regions of North-eastern (NER) and Himalayan States (HS), 

where traditional crops have little growth potential. There are number of indigenous horticulture 

crops in these States which have not been estimated and surveyed by any of the agencies in the 

country. To a great extent, they provide livelihood and sustainability to the locality. There is a 

great opportunity for enhancement of regional economy through horticulture sector. Nevertheless, 

estimation and survey of horticulture crops, unlike any other traditional crops, is not so simple 

especially in NER and HS. It requires special attention and effort. Therefore, before taking up any 

development initiatives for the sector, a thorough understanding of growth and structure of the 

same is very much needed and baseline survey of the horticulture crops can give clearer picture of 

the sector. The present study covers four hilly States, viz. Assam, Sikkim, Himachal Pradesh and 

Uttarakhand. 

 

1.2: IMPORTANCE OF HORTICULTURE CROPS 

Diversification of crops in agriculture sector has been realized as an important strategy for 

agricultural development in India in the recent years (Singha and Chakravorty, 2013), and 

importance of horticultural crops as a means of diversification and creation of additional 

employment opportunities in rural areas was well accepted in the country. Besides, it also 

promotes development of agro-industries’ with value addition. Albeit, the hilly States of NER and 

HS have a lot of potential for development of horticulture sector with their wide range of 
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topographical and agro-climatic conditions, the States have not yet harnessed the potentials of the 

sector fully. Of the four States (NER and HS) taken for the study, Assam is identified as the largest 

in terms of geographical area (78438 sq. km.) and plain cultivable land area. But, one of the major 

problems of agricultural development in the State is the occurrence of frequent floods during the 

monsoon season. The assessed flood-prone area was about 93per cent of the cultivated land area in 

the State (Goyari, 2005), and the other three States are primarily a hilly rugged terrains. There is 

limited scope for further expansion of traditional crop cultivation and suggestions are made to 

diversify towards high value cash crops, especially the horticulture crops. Also, diversifying the 

agriculture sector towards horticultural crops in the hilly regions and short gestation crops like 

vegetables in the valley areas to avoid vagaries of floods is one of the best alternatives to minimize 

the risk of crop failure and provide economic security to the farmers of these States.  

 

In the hilly areas, horticultural crops are considered to be a viable alternative to jhum (shifting 

cultivation) practices. The research studies conducted in the region proved that returns from the 

horticultural crops are found to be quite encouraging as compared to shifting cultivation (Saha, 

1973). At present, horticultural sector has established its credibility in improving land use, 

promoting crop diversification, generating employment and above all providing nutritional 

security to the people besides supplementing their income. Apart from these, it also helps in 

maintaining the ecological balance and produces increased biomass per unit of area (Chand, 1996). 

Also, the horticultural crops are found to be suitable in varied climatic conditions ranging from 

sub-tropical to temperate climate. Alternatively, the agricultural income could be increased by 

changing cropping pattern towards commercial crops and ensuring higher resource allocation for 

such crops. Recent studies (Agoramoorthy and Hsu, 2012; Mittal, 2007; Sen and Raju, 2006) 

discovered that the major motivating factor for diversifying agriculture sector through horticulture 

crops has been the comparative profitability of fruit and vegetables over the traditional field crops. 

Therefore, switching over to commercial agriculture has been an effective strategy for saving the 

farmers from the vicious circle of low income and low investment prevalent in case of traditional 

agriculture.  

 

The horticultural crops have got the potentials to generate gainful employment, promote trade and 

commerce and earn foreign exchange, besides fighting against malnutrition of common menace. 
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Commercially grown crops usually carry high value and certain special varieties of horticultural 

crops can be grown in marginal and degraded soils as well by identifying the suitable species/root 

stocks. It is also needless to mention that with the growth of disposable income of the people, 

urbanisation and modernisation, food habit has shifted to those high value crops which are mainly 

provided by the horticulture sector. The importance of horticultural crops has gained substantial 

importance as a result of ever decreasing per capita land for cultivation and farm labour coupled 

with increased per capita income and preferred processed fruits and vegetables. 

 

1.3: NEED FOR THE STUDY 

Despite impressive development in horticulture sector in recent years, there is a general 

understanding that data-base of horticultural crops is not comprehensive and reliable in the 

country. The situation is still worse in the case of NER and HS included in this study. Personal 

interaction (with the Project Co-ordinators) with the State officials of horticulture department of 

NER in the month of April 2012 discovered that the official horticulture data available with the 

agencies do have some discrepancies and proper survey was not done while collecting these 

information. Even one of the most developed States of country, Karnataka has just kicked off first-

ever horticulture census in September 2013 in the State in eleven districts out of thirty and the 

statistics available for horticulture crops at present are rough estimates compiled by the district 

horticulture officers and no uniform methodology was followed while collecting the data (Kamath, 

2013). The outcome of this survey will provide detailed crop-specific information on all types of 

fruits, vegetables, plantations, species, commercial flowers and medicinal plants grown across the 

State. The rough statistics poses a serious problem in understanding the real development and 

contribution of horticulture sector in these States. Besides, there is no systematic data on some 

marginal and minor horticultural crops in these States. To fill this gap, it is necessary to devise an 

appropriate methodology to be followed while collecting horticulture data. It is also necessary to 

identify the problems that are being faced in collecting data of horticultural crops by various 

agencies and take some remedial measures in order to make data on horticultural sector more 

scientific and factual.  

 

The present study makes an attempt in this very direction with a focus on North-East and 

Himalayan States. The study intends to collect a base line data on area, production and 
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productivity from the selected households and verify with the information provided by the public 

agencies. This will help in identifying discrepancies of the earlier data that have been collected by 

different agencies and make necessary changes that are needed at the policy level for data 

collection of the sector. The necessary modification drawn from the micro level baseline survey 

will improve and simplify further data collection processes at various levels. This will also help 

the policy makers in the Centre and States to chalk out a programme for further development of 

the sector. 

 

1.4: BRIEF LITERATURE REVIEW 

As of the genesis, Singh, et al. (2004) divided the development of horticultural sector of India into 

four phases– Pre-independence was the first phase where horticulture sector was only a household 

activity. Though the second phase was initiated from 1948-1980, it did not constitute any planned 

effort, yet some specific problems were addressed. In the third phase, from 1980-1992, 

institutional support from central and state governments has been made. The Fourth phase, from 

1993-2003, focused the sector with an enhancement of planned allocation and knowledge based 

technology, which was marked as “Golden Revolution” of the sector. 

 

With the growth of urbanisation, modernisation and rise in disposable income of the society, 

consumption pattern has also changed proportionately more towards non-cereal food compared to 

cereal crops in the recent past, in the country. As a result of which, cropping pattern has also 

changed greatly from conventional/traditional crop to high value cash crops in Indian agriculture 

(Singha and Chakravorty, 2013). At the same time, horticulture received high market demand and 

fetched good economic returns. Also, with the depletion of arable land, loss of soil fertility and 

environmental degradation due to different agricultural activities and excessive human pressure on 

land, traditional crops have little advantage in these areas, and suggestions have been made to 

diversify through high value cash crops, especially the horticulture crops (Das, 2006; Chand, 1996; 

Tout, 1990).  

 

According to Mittal (2007), growth of horticultural crops in the country is not only enthused by 

the domestic needs but also by a large quantity of export requirements from other nations. The 

shift in cropping pattern in favour of horticulture in India in the past one-and-a-half decades has 
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been leveraged by economic feasibility, especially the fruits and vegetable. In a slightly different 

manner, a study result by Weinberger and Lumpkin (2007) revealed that the growth of physical 

infrastructures, appropriate credit mechanism and land use policies of urban and peri-urban areas 

encouraged the farmer to cultivate horticultural crops. In the opinion of Abou-Hadid (2005), 

horticulture sector is a unique activity which can directly address poverty and food security issues 

in both urban and rural areas of the developing world.  

 

Study by Sen and Raju (2006) through a primary survey at the cut-flower found that high value 

diversification in agriculture by taking up floriculture in a village of Uttar Pradesh gives 

substantially higher income to the farmers than that of the traditional crops cultivation. However, 

the number of smaller farmers participated in flower cultivation in that village was found to be 

lower than that of other farm-size categories, primarily because of weak linkages with the market. 

According to an another study report in the village– Rozam in Gujarat, India, Agoramoorthy and 

Hsu (2012) revealed that with the help of floriculture project initiated in 2006 by a woman in the 

form of nursery and then followed by other womenfolk in the village, has made significant 

improvement in economic status of households of the village. It was marked by an increase of 

income from $150 to $250 per annum in 2007 on an average in a family. After the floriculture 

project initiative in 2006, the Rozam village could increase 32.4 percent of average annual income 

of the sample households from this sector, exclusively contributed by the womenfolk. 

 

In the study finding of Weinberger and Lumpkin (2007) in the major horticulture producing 

nations, increase in production of horticulture crops has been achieved both because of area 

expansion and productivity enhancement, but in general, for horticulture crops, the expansion of 

area has been larger than that of yield increases, in contrast to cereals where growth in yields has 

usually been larger than that of area expansion. A study in China by Wang, et al. (2006) found that 

the need for supermarket revolution in China has come up recently due to increase in demand for 

vegetables, fruits, nuts and other high valued products in the country. Based on the observations of 

201 spatially sampled villages in Greater Beijing, expansion of demand for horticulture crops has 

increased in the recent past due to growing urbanisation, modernisation and consciousness of  

healthy life of the over populated country. In a similar manner, a study by Barett, et al. (1999) 

highlighted the United Kingdom’s imports of fresh horticultural produce from Kenya. Despite the 
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recent issues of liberalization of the international agricultural market, western retailers (retailer of 

UK) have been increasingly influential in the horticultural production and export trade of Kenya. 

In short, higher demand of horticulture in UK accelerated production of horticulture in Kenya. The 

study of Ohiokpehai (2003) focused on the importance of horticultural crops in semi-arid climate 

of Botswana. He pointed out that under-utilised horticultural area if used with the appropriate 

technological know-how, good quality and quantity crops could be produced.   

 

In a study by Smith (1990), in Zimbabwe, the most recent African nation to expand its 

horticultural exports in 1990s revealed that horticulture accounted for 9 per cent of the country’s 

agricultural output. The importance of this sector was recognised not only as an earner of foreign 

exchange but also as a provider of rural employment, as it was estimated that a hectare of 

horticultural crops created an average of 0.7 full-time and 2.0 seasonal jobs, one of the highest 

employment land ratios in the agricultural sector. However, a study by Clark, et al. (2004), 

conducted in the United States of America revealed that the commercialisation of biotech 

horticultural crops has been languishing in the country due to market reluctance to accept biotech 

products, particularly in the absence of pure organic products in order to maintain better health and 

hygiene. High regulatory costs of biotech crops were also causing the horticultural industry to 

forgo a number of current benefits. But, in a slightly different manner, a study by Palomaki and 

Noble (1995) in Nar-pes Commune, South Ostrobothnia in Finland found that with the 

introduction of greenhouse horticulture in the region, grain yields of these farmers are among the 

highest in Finland. It was initiated due to lack of suitable agricultural land and by the continued, 

though more gradual, subdivision of land through inheritance.  

 

1.5: OBJECTIVES OF THE STUDY 

In the recent years, in India, cultivation of horticulture crops has gained great importance within 

the agriculture sector. With the growing popularity of the crop and benefits of the farmers, the 

government of India has also given due importance to the sector. As a result of which, a major 

shift in the production of this sector has been noticed. However, accurate and consistent 

information of horticulture crops is not found in the country. Greater difficulty was encountered in 

the hilly States, especially the States of NER and Himalayan States. With this understanding, the 
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present study focuses on the primary survey of horticulture sector in the States of NER and HS of 

India. The specific objectives are: 

 

1. To compare and contrast the growth and cropping pattern of major agricultural output and 

horticultural crops in NER and HS vis-à-vis all India; 

2. To collect primary data on area, production and yield of horticultural crops from the 

selected households and compare with the data provided by the public agencies. 

3. To identify the horticultural crops that give livelihood sustainability of the locality to a 

great extent but compilation or survey of such crops has not been initiated by any of the 

organisation. 

4. To identity the problems that are being encountered by the grass-root officials while 

collecting the horticultural data. 

 

1.6: DATA SOURCES AND METHODOLOGY OF THE STUDY 

As the present study focuses on the baseline survey, main thrust is given to primary field data. To 

supplement the primary data, secondary data were also employed, and collected from the 

Department of Horticulture (Manual on Horticultural Statistics), National Horticulture Board, 

Planning Commission and Directorate of Economics and Statistics, (DES, Fully Revised Estimates 

of Principal crops and Survey Reports on Fruit, Vegetable and Minor Crops) of the respective 

States. Growth rate of area, production and productivity of horticulture crops was estimated by 

employing log-log regression model (Singha, 2012), and further to test acceleration or deceleration 

of growth trends of area, production and yield of horticulture crops (structural break), modified 

exponential model was used. Additive and multiplicative models (Singh, 2007) were also applied 

to identify the major factor(s) that enhances the growth of horticulture sector in the selected four 

States. Using descriptive statistics like, percentages and decadal growth rates, cropping pattern and 

importance of horticulture crops were analysed.  

 

As of the primary data, altogether 1872 households were surveyed from four States (2 North 

Eastern Region and 2 Himalayan State) through stratified sampling. Pre-tested questionnaire 

schedule was adopted for collection of baseline data on area, production and yield of horticulture 

crops. However, all the horticulture crops categorised by the National Horticulture Board was not 
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included in this present study. The crops included in the present survey were– vegetables, fruits, 

flower, spices and plantation crops. The selection of villages under the block and districts of the 

selected four States were made on the basis of highest area of the crops selected and complete 

enumeration of the village was done for the purpose. 

 

The State level information (four States) was collected from the four Agro-Economic Research 

Centres (AERCs) of the country. 1) AERC for North-East India, Assam Agricultural University, 

Jorhat, (Assam) surveyed Assam; 2) AERC Visva-Bharati, Santiniketan, Kolkata (West Bengal) 

surveyed Sikkim; 3) AERC Himachal Pradesh University, Shimla (Himachal Pradesh) surveyed 

Himachal Pradesh; and 4) AERC Delhi University, Delhi surveyed Uttarakhand. Details can be 

noted from Figure 1.6. 

 

Figure 1.6: Flow Chart of Sample Households 
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To begin with Assam, as mentioned in the flow chart, 1119 sample households was collected from 

four districts. The four districts of Assam were selected on the basis of highest area under four 

highest major categories of horticulture crops– Fruits, Vegetables, Spices and Plantation crops 

respectively, e.g. one district each for each selected crop. In the similar manner, a block and finally 

a village was selected from the district on the same criteria. Accordingly, Jadavpur village under 

Mandia block in Barpeta district for spices, Satekona village under Bongaon block in Kamrup 

district for fruits, Sensowa village under Khagarijan block in Nagaon district for plantation crops 

and Bhumuraguri village under Gabharu block in Sonitpur district for vegetable crops were 

selected for complete enumeration. The details about individual crops under these four broader 

categories of crop selected for the present study in Assam will be analysed in the later stage.  

 

In the case of Sikkim, four districts and four horticultural crops were selected. One village in each 

block that grows highest area of– 1) Cardamom (large category) and Ginger under spice crop, 

2)Vegetables, 3) Orange under fruits and 4) Cymbidium Orchid under the flowers have been 

selected and complete village enumeration was done. Under the North Sikkim district, Chawang 

block for Large Cardamom (under Spice crop category) was selected; and40 households from 

Chawang village were enumerated for the purpose. In South Sikkim district, Sllybong block was 

selected for vegetable and 59 households from Sallybong village were surveyed. In the West 

Sikkim district, Gazing block was selected for Ginger (under Spice crop category) and 51 

households from Tinzerbung village were surveyed for the purpose. In East Sikkim district, Assam 

Lingzey block and further Assam Lingzey village with 134 households were selected for 

Cymbidium Orchid. In the same district, West Pendam block was selected for Mandarin Orange 

and 42 households were surveyed from Sakhu village for the purpose.  

 

In Himachal Pradesh, two districts– Shimla and Sirmour; four blocks and four villages were 

selected for fruits (Apple), vegetables, flower (Chrysanthemum) and spices (Ginger) crops. It was 

selected on the basis of the highest area under the crop in the districts respectively. The highest 

area under fruit and vegetable crops was found in Shimla district. For the purpose, Dhali village 

under Jubbal block of Shimla district was selected for fruit crops, especially apple and 63 

households were surveyed. In the same district, Dharesh Gawech village under the Theog block 

was selected for vegetable and complete enumeration (114 households) was done. The highest area 
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under spice and flower crops was found in district Sirmaur. Thus, this district was selected for 

these crops. Under this district, Toru-Bhaila village under Paonta Sahib block was selected for 

spice crops and Ginger was selected for survey from 111 households for spice crop. Sargaon 

village under Rajgarh block of Sirmaur district was selected for flower crops and Chrysanthemum 

was selected for survey from 46 households. 

 

For Uttarakhand State, three districts, three blocks and four villages were selected for survey of 

four crops– fruits, vegetables, spices and flower. The village Badwala for fruits, Prateetpur for 

vegetables in Vikas Nagar block of Dehradun district has been selected, and surveyed 14 

households and 15 households in two villages respectively. The village Mithayan for spices in 

Jaunpur block of Tehri Garhwal district and village Kangri of Bhadrabad block for flowers in 

Haridwar districts were selected for in-depth village survey, and 50 households and 14 households 

from two villages respectively. 

 

Data on area, production and productivity collected by the government agencies will be used for 

verification/cross-checking with the baseline data collected from the field or primary survey. This 

will help us to understand the data gap between the public agencies and this present base-line 

survey. This will also help us to develop a comprehensive method for data collection and 

formulation of horticultural policies in the NER and Himalayan States where estimation of 

primary data was quite difficult. The year 2012-13 was adopted as the year of reference for the 

present study.  

 

1.7: GENESIS OF HORTICULTURE DEVELOPMENT IN INDIA
1
 

Having realised the importance of horticulture crops in the country, a centrally sponsored scheme 

“National Horticulture Mission” (NHM) was launched in 2005-06 for the holistic development of 

horticulture sector duly ensuring horizontal and vertical linkages, with the active participation of 

all the stake-holders. All the States and three UTs of Andaman Nicobar Islands, Lakshadweep and 

Puducherry are covered under the Mission except eight North-Eastern States including Sikkim and 

the States of Jammu & Kashmir, Himachal Pradesh and Uttarakhand, which are covered under the 

                                                 

1
 This section is heavily excerpted from MoA (2013) 
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Horticulture Mission for North East and Himalayan States (HMNEHS). At present, 380 districts in 

18 States and 3 Union Territories have been covered under NHM. 

 

The main objectives of the scheme is to promote a holistic growth of the horticulture sector 

through area/regionally differentiated strategies; to enhance horticulture production, improve 

nutritional security and income support to farm households and others; to establish convergence 

and synergy among multiple ongoing and planned programmes  for horticulture development; to 

promote, develop and disseminate technologies; to generate employment for skilled and unskilled 

persons, especially unemployed youth. It further envisages an end-to-end approach covering 

production, post harvest management, processing and marketing to assure appropriate returns to 

growers/producers; promote research and development(R&D) technologies for production, post 

harvest management and processing; enhance acreage, coverage, and productivity in potential 

belts/clusters; adopt a coordinated approach and promote partnerships, convergence and synergy 

among R & D, processing and marketing agencies in public as well as private sectors, at all levels; 

promote, where appropriate, National Dairy Development Board (NDDB) model of cooperative to 

ensure support and adequate returns to farmers and promote capacity building and Human 

Resource Development at all levels. 

 

1.7a: New Initiatives for Horticulture Sector’s Development 

New interventions have been included in the Scheme such as High Density Plantations (HDP), 

Horticulture Mechanisation and certification of Good Agricultural Practices (GAP). Besides, cost 

norms of some of the activities like setting up of nurseries, area expansion, rejuvenation 

programmes and protected cultivation have been revised to provide better incentives to the farmers 

for adopting improved technologies and cultivations. The cost norms and pattern of assistance for 

Post Harvest Management (PHM) have been enhanced to encourage private sector participation in 

building PHM infrastructure.  

 

1.7b: Convergence of NHM with the Schemes of other Departments  

At the national level, the convergence is ensured by dovetailing the resources of the concerned 

departments, viz. ICAR for research, Ministry of Food Processing Industries for implementing and 

monitoring programmes relating to processing industries for implementing and promoting and 
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coordinating development of Agri Export Zones (AEZ) for horticulture crops. The Department of 

Rural Development is also involved closely for providing road connectivity to the crops Clusters 

in the NHM districts. At the Department level, convergence is ensured with the scheme on Micro 

irrigation, RKVY and watershed development programmes. At State level, convergence is ensured 

with the related programmes, viz. MNERGA, National Mission on Medicinal Plant Board, Border 

Area Development Programme etc. 

 

During 2011-12 (up to October, 2011), an area of 1.43 lakh ha has been covered under area 

expansion of new gardens besides setting up of 29 nurseries. Under the component of rejuvenation 

of old and senile orchards, an area of 0.46 lakh ha, 0.56 lakh haunder promotion of Integrated Post 

Harvest Management (IPM), 4950 ha under adoption of organic farming has been covered. 

Altogether, 11 IPM infrastructure units and 1.94 vermi-compost units have been set up. Also, 1513 

community water harvesting structures have been created and 7848 colonies with hives have been 

distributed. Under the component of Integrated Post Harvest Management, 1017 units have been 

established which include 503 pack houses, 59 cold storage units, 380 low cost onion storages, 8 

refrigerated vans, 17 ripening chambers and 46 Primary/Mobile Processing units. Under 

Markets/ApniMandis, 1 functional infrastructure for collection, shorting, grading, etc., have been 

set up. Further, Rs. 1350.00 crores (BE) of for the year 2012-13, Rs. 727.57 crore has been 

released as on December 14, 2012. For the year 2013-14, the proposed outlay is Rs. 1650.00 

crores. 

 

1.7c: Horticulture in North East and Himalayan States (HMNEH) 

As happens in other States, with the passage of time and growth of technology and modernisation, 

development of horticultural sector was taking place in North Eastern Region (NER) and 

Himalayan States, but it could not reach to the extent that was expected from these States. Having 

realised the differences of environmental and topographical condition of NER (8 states) and 

Himalayan States (Himachal Pradesh, Jammu & Kashmir and Uttaranchal) from the mainland 

India, a separate arrangement or scheme for the development of horticultural crops was initiated 

(not included in NHM, initiated in 2005-06) along with NHM, named “Horticulture Mission for 

North East & Himalayan States” (HMNEH). The scheme was initially known as “Technology 

Mission for Integrated Development of Horticulture in North Eastern States (TMNE)”. The 
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scheme aimed at the holistic development of all the horticulture crops in all the districts of these 

States (11 states), and has now been renamed once again as Horticulture Mission for North 

Eastern and Himalayan States (HMNEH) with effect from April, 2010.The scheme was being 

implemented as per revised cost norms and pattern of assistance approved by Cabinet Committee 

on Economic Affairs (CCEA). The main objectives of the scheme are: 

 

1. to harness the potential of Horticulture of the region by increasing production and 

productivity of Horticultural crops; 

2. to maximize economic, ecological and social benefits through desirable diversification; 

3. to develop additional infrastructure for production of planting material, storage and 

marketing of Horticultural produce; 

4. to provide skilful employment in the region. 
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CHAPTER II 

 

GROWTH AND DEVELOPMENT OF HORTICULTURE CROPS 

 

2.1: GROWTH OF AREA, PRODUCTION AND PRODUCTIVITY IN INDIA 

Horticulture has not only been one of the potential sectors in agricultural activities, but also for 

enhancing overall development of Indian economy. Its role in the country’s nutritional security, 

poverty alleviation and employment generation programmes is increasingly important. The growth 

trend of area, production and productivity of the sector was found to be very significant in the 

recent past in the country. Within the horticulture sector, the growth trend of area under 

floriculture, vegetables and fruits have been positive and found statistically significant. Table 2.1 

gives detail picture of area, production and productivity of horticulture crops in India in the last 

two decades. 

 

Table 2.1: Area, Production and Yield of Horticulture Crops in India (1991-92 to 2011-12) 

Year Area 

(Million ha) 

Production 

(Million MT) 

Yield 

(MT/ha) 

1991-92 12.80 96.60 7.55 

1992-93 12.90 107.40 8.33 

1993-94 13.00 114.70 8.82 

1994-95 13.10 118.40 9.04 

1995-96 13.70 125.50 9.16 

1996-97 14.40 128.50 8.92 

1997-98 14.80 128.60 8.69 

1998-99 15.10 146.20 9.68 

1999-00 15.30 149.20 9.75 

2000-01 15.70 150.20 9.57 

2001-02 16.60 145.80 8.78 

2002-03 16.30 144.40 8.86 

2003-04 19.20 153.30 7.98 

2004-05 21.10 170.80 8.09 
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2005-06 18.70 182.80 9.78 

2006-07 19.40 191.80 9.89 

2007-08 20.20 211.20 10.46 

2008-09 20.70 214.70 10.37 

2009-10 20.90 223.10 10.67 

2010-11 21.80 240.50 11.03 

2011-12 23.24 257.28 11.07 

Source: MoA (2013); NHM (2013); DES (2012) 

 

From the Table 2.1 one can see that the growth rate of area of horticulture crops has been quite 

smooth in the last two decades in the country. Though there was a slight down turn of the sector 

during 2005-06, the area under horticulture was 12.8 million hectares in 1991-92 and rose to 23.24 

million hectares in 2011-12. In terms of yield as well, baring 2003-04, the growth of horticulture 

yield has been very significant. It was 7.55 MT/ha in 1991-92 and rose to 11.07 MT/ha in 2011-

12. This signifies that the growth of horticulture in the country has been positive and considered as 

a profitable sector. 

 

2.1a: Regression Growth Trend of Horticulture  

To verify the importance and growth of the sector, a small exercise has been made to estimate the 

growth trend of area, production and yield of horticultural crops. To estimate this, log-log 

regression model was employed, and for which, a time series data from 1991-92 to 2011-12 was 

gathered. The regression growth equation with respect to time can be written as:  

 

 lnY = a + bt    …………… (1) 

  

Where, ln = Natural log; Y = Area or Production or Yield of horticultural crops; a = Constant; b = 

coefficient and t = Time variable. 

 

This model was estimated by employing original/entire data series (the entire period from 1991-92 

to 2011-12), the three year’s moving average (3 MA)  and five year moving averages (5 MA) for 

all three variables– area, production, and yield of horticulture in the country. 
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Table 2.1a: Growth Rates of Area, Production and Yield of Horticulture in India  

APY 
Series Estimate of b Adj. R

2
 r 

lnY = a + bt 

 

  

 Area  

  

  

  

Original 0.031088798 0.953131733 3.157710216 

  (20.19)**     

3 MA 0.031653387 0.976764992 3.215968378 

  (27.52)**     

5 MA 0.032297838 0.985936308 3.282507453 

  (33.50)**     

 

 Production 

  

  

Original 0.043576191 0.962676343 4.453957629 

  (22.73)**     

3 MA 0.042136178 0.967214673 4.303650798 

  (23.06)**     

5 MA 0.041493409 0.971340463 4.236629123 

  (23.30)**    

  

  

  

Yield  

  

  

Original 0.012487393 0.498734417 1.256568618 

  (4.57)**     

3 MA 0.01052772 0.472130017 1.058333104 

  (4.13)**     

5 MA 0.009248543 0.470575362 0.929144252 

  (3.90)**     

** 5per cent level of significance; r implies growth rate 

Note: Values given in the parenthesis represent t-statistics  

 

As shown in Table 2.1a, in all three data series – original, three year (3 MA) and five year moving 

average (5 MA) for area, production and yield, the estimates of b, i.e. the coefficient of the time 

variable t, was found to be statistically significant at 5 percent level. As determined by the adjusted 

R
2 

value, growth rate of production was found to be the highest at 4per cent in twenty-one years, 

followed by area with 3per cent. The growth rate of yield was at the lowest with 1per cent for all 

three data series compared to area and production, as determined by the adjusted R
2 

values.  
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2.1b: Growth Trend Estimates through Quadratic Equation 

To identify further whether the growth rate of the three variables– area, production and yield has 

been accelerating or decelerating, a quadratic equation was also used. It is arrived at by comparing 

the level of statistical significance and the value of estimates of c of equation (2) over the b of 

equation (1). The equation is given as: 

 

 Log Y = a + bt + ct
2
         …………………………….. (2) 

Where, c = Coefficient of t
2
 

 

Table 2.1b:  Change in Growth Rates of Area, Production and Yield of Horticulture 

APY 
Series Estimate of b Estimate of c Adj. R

2
 Remark 

lnY = a + bt + ct
2
   

  

  

  

 Area 

  

   

Original 0.029672276 6.43874E-05 0.950661  NA 

  (4.47)** (0.22)     

3 MA 0.034203056 -0.000127483 0.975738  NA 

  (6.89)** (-0.53)     

5 MA 0.035295518 -0.000166538 0.985501  NA 

  (8.48)** (-0.74)     

  

  

  

 Production 

  

   

Original 0.02955753 0.000637212 0.967279  NA 

  (3.92)** (1.91)     

3 MA 0.024460278 0.000883795 0.97658 Accelerating  

  (3.75)** (2.79)**     

5 MA 0.02150735 0.001110337 0.984424 Accelerating  

  (3.85)** (3.68)**     

  

  

Yield 

  

  

   

Original -0.000114746 0.000572825 0.506565 NA 

  (-0.01) (1.14)     

3 MA -0.009001643 0.000976468 0.554646  Accelerating 

  (-0.91) (2.03)**     

5 MA -0.012429576 0.00120434 0.618214  Accelerating 

 (-1.45) (2.60)**   

**indicates 5per cent level of significance 

Values given in the parenthesis represent t-statistics; NA implies growth cannot be predicted  

 

As shown in Table 2.1b, the growth rates (in 5 MA, as per Adjusted R
2
) of area and production 

were 3.28 percent and 4.23 percent per annum respectively and found statistically significant. 

However, in Table 2.1b, area was found to be statistically insignificant, but the production was 
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found to be statistically significant with an accelerating trend in 3MA and 5MA data series. The 

growth rate of area under horticulture in the country is expected to neither accelerate nor 

decelerate, whereas the growth rate of production is expected to accelerate for the series of 3 MA 

and 5 MA. The growth rate of yield was 1 percent per annum, as shown in Table 2.3, which was 

expected to accelerate when the series get smoothened to 3MA and 5 MA series.   

 

2.1c: Effects of Horticultural Growth Trend in India 

So far we have understood the growth trends of area, production and yield of horticulture in the 

country. The present section focuses on the decomposition of the growth of area and yield to 

identify the effect(s) that contributes to the growth of output of horticulture sector in the country. 

The following model was used, based on the growth trend determined above.  

 

 Qt = At * Yt    …………………………. (3) 

Where, Qt = Output at time t  

At = Area at time t 

Yt = Yield at time period t 

 

Further, the decomposition model can be estimated by additive model given below: 

 

 Qt-Qo = (At-Ao) Yo+ [(Qt-Qo) - (At-Ao) Yo]       ……………. (4) 

 Where, [(Qt-Qo) - (At-Ao) Yo] = Yield Effect 

 (At-Ao) Yo = Area Effect 

 

Table 2.1c: Decomposition for Horticultural Output in India (1991– 2012) 

Series Additive Model 

 Area Effect Yield Effect Total 

Original 0.63029 0.36971 1.00 

3 MA 0.62993 0.37007 1.00 

5 MA 0.65330 0.34670 1.00 
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From the Table 2.1c, we can infer that the shares of area expansion and yield improvement on the 

total increase in output of horticulture crops are expressed in absolute figures. This gives the area 

and yield effect respectively, and addition of the two makes one (given in last column of Table 

2.1c). The area effect was observed to be highly influential on the growth of horticultural output, 

found more visible in the five yearly moving average series (0.65per cent). The yield effect was 

found to be uniformly positive, but relatively lower than that of area effect in all the three series in 

the country. This implies that the growth rate of horticulture sector was mainly enthused by area 

effect and the yield effect was found to be more or less stagnant during the study period. This 

might be probably due to usage of poor technology. 

 

2.2: AREA, PRODUCTION AND YIELD OF HORTICULTURE IN THE STATES 

As we have seen in the preceding section, the growth of horticulture sector was enhanced by area 

effect in the country. In this section, an analysis is made whether the national trend holds true in 

the four selected States. Horticulture Mission for North East and Himalayan States (HMNEH) has 

been the back bone of horticulture development initiative in the States with substantial 

enhancement in subsidy and modifications in pattern of assistance than earlier. The aim of the 

Mission was to achieve horizontal and vertical integration of horticultural programmes to ensure 

adequate, appropriate, timely and concurrent attention to all the links in production, post-harvest 

management and consumption chain to maximize economic, ecological and social benefits.  

 

Over the years, there has been a significant improvement in the area, production and productivity 

of various horticulture crops. This was probably due to realization of the farmers in the States for 

profitability of the oriented commercial horticulture and the appreciable efforts that have been 

made by the government in recent years. Table 2.2 depicts the area, production and yield of the 

four states and is compared with all India level. 

 

Table 2.2: Area, Production and Yield of Total Horticulture in the States and India 

A/P/Y Year Assam Sikkim Himachal P. Uttarakhand All India 

  

  

  

2003-04 415.40 58.20 271.80 130.90 19449.00 

2004-05 410.10 57.40 277.20 285.50 20198.90 

2005-06 536.95 26.56 256.96 255.18 18666.63 
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 Area  

  

  

  

  

  

2006-07 582.10 61.00 279.31 267.50 19392.80 

2007-08 583.10 63.48 284.10 274.60 20213.80 

2008-09 479.59 58.72 284.11 274.92 20661.60 

2009-10 488.71 67.64 304.37 298.91 20875.70 

2010-11 575.50 65.90 302.50 273.00 21824.10 

2011-12 596.32 63.01 305.88 298.16 23241.97 

2012-13 624.22 72.56 305.83 296.39 23548.08 

  

  

 Production 

  

  

  

  

  

  

  

2003-04 3158.20 112.70 1470.30 1130.00 157834.90 

2004-05 3189.60 118.30 1739.70 1778.50 169828.80 

2005-06 5799.25 92.36 1765.90 1604.38 184849.40 

2006-07 6041.58 136.12 1555.37 1711.10 191813.30 

2007-08 6077.80 152.21 1899.10 1773.90 211250.50 

2008-09 4679.31 155.44 1919.57 1832.79 214715.90 

2009-10 6327.63 207.88 1803.35 1755.69 223089.00 

2010-11 5074.80 199.10 2526.20 1790.80 240426.00 

2011-12 5427.05 230.48 1988.89 1909.40 257277.15 

2012-13 6009.73 238.21 2143.48 1905.83 260062.68 

  

  

  

  

 Yield 

  

  

  

  

  

2003-04 7.60 1.94 5.41 8.63 8.12 

2004-05 7.78 2.06 6.28 6.23 8.41 

2005-06 10.80 3.48 6.87 6.29 9.90 

2006-07 10.38 2.23 5.57 6.40 9.89 

2007-08 10.42 2.40 6.68 6.46 10.45 

2008-09 9.76 2.65 6.76 6.67 10.39 

2009-10 12.95 3.07 5.92 5.87 10.69 

2010-11 8.82 3.02 8.35 6.56 11.02 

2011-12 9.10 3.66 6.50 6.40 11.07 

2012-13 9.63 3.28 7.01 6.43 11.04 

Source: Compiled from NHB (2006; 2008; 2009; 2010; 2011) 

Note: Horticulture Crops includes–Fruits, Vegetables, Plantation Crops, Medicinal & Aromatic Plants, and 

Spices. 

Area in ‘000 ha; Production in ‘000 MT; Yield MT/ha 
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From the Table 2.2 we can see that the area of horticulture was found to be increasing over the 

years. Of the four States taken for the study, Assam being the biggest in terms of total 

geographical area, it contributes the largest horticultural area, and the Sikkim being the smallest 

state, the share of horticulture area was found to be at the bottom. The same holds true for the 

production as well. Larger states produces larger output and vice versa. Major issue arises here is 

the yield level. As the area of horticulture cultivation of the State is not comparable with the 

country and among the States taken for the study, the unit of production is also not comparable. 

Yield can be used a comparable unit. Unfortunately, that yield level of the States was much lower 

than that of national level. Also, within the States, Assam was relatively a better performer than 

any other State taken for the Study, Sikkim was at the bottom. This is probably due to either lack 

of technology or low cultivable land (low plain area) for vegetables or other field crops in the three 

States- Himachal Pradesh, Sikkim and Uttarakhand.   

 

2.2a: Growth Rate of Area, Production and Yield of Horticulture in Four States  

The efficiency of horticulture production of the states can roughly be seen from the yield or land 

productivity. Of the states, Uttarakhand registered the highest with 8.63 MT/ha in terms of yield of 

horticulture in 2003-04, higher than that of national level (8.12 MT/ha). At the bottom, the state of 

Sikkim registered 1.94 MT/ha in 2003-04. However, over the years, the States could not improve 

at par with national level. In 2012-13, national yield level of horticulture was 11.04 MT/ha; while 

Uttarakhand moved down to 6.43 MT/ha. The State of Sikkim could increase the yield of 

horticulture crops from 1.94 MT/ha in 2003-04 to 3.28 MT/ha in 2012-13. This implies the pace of 

growth and development of horticulture crops in NER and HS was still very slow and very much 

lacking behind the national level.  

 

For further understanding growth of area of horticulture crops of the four States, log-log regression 

growth model is worked out in Table 2.2a. Growth rate of area was found to be statistically 

significant in Assam in all three series– original series (2003-04 to 2012-13); three years moving 

average series (3MA) and five years moving average (5MA). In the case of production, the State 

was found to have positive growth trend and statistically significant for original series. But, it was 

not so when the trend was smoothened to 3MA and 5MA. The growth trend of yield in the State 

was not found to be statistically significant. This implies that the State of Assam was found to be 
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weak in terms of inputs used including technological know-how embedded under horticulture 

sector.  

 

Table 2.2a: Growth Rate of Area, Production & Yield in Four States (2003-04 to 2012-13) 

Area Production Yield 

 
b Adj. R2 Gr. Rate b Adj. R2 Gr. Rate b Adj. R2 Gr. Rate 

lnY = a + bt 

Assam 

Original 0.035834 0.4538 3.648377 0.0528544 0.30064 5.42762 0.01705 -0.0053 1.71961 

  (2.91)*     (2.21)*     0.98     

3 MA 0.023748 0.3936 2.403222 0.0286491 0.2245 2.90634 0.008934 -0.0762 0.89744 

  (2.35)*     1.74     0.71     

5  MA 0.017435 0.9268 1.758811 0.0230222 0.30292 2.32893 0.011848 -0.0068 1.19189 

  (8.02)*     1.78     0.98     

           

Sikkim 

Original 0.044928 0.136 4.595301 0.1002196 0.85694 10.5414 0.055145 0.49299 5.66939 

  1.55     (7.41)*     (3.12)*     

3 MA 0.056222 0.861 5.783216 0.1123945 0.98605 11.8954 0.041346 0.71578 4.22122 

  (6.66)*     (22.27)*     (4.32)*     

5  MA 0.048437 0.8656 4.962872 0.1099286 0.99099 11.6198 0.048252 0.89481 4.94347 

  (5.76)*     (23.47)*     (6.60)*     

 

Himachal 

Original 0.017118 0.7344 1.72652 0.0398456 0.5599 4.06501 0.022685 0.21324 2.29443 

  (5.09)*     (3.53)*     1.85     

3 MA 0.020652 0.9648 2.086697 0.0444451 0.94995 4.54476 0.023441 0.85274 2.37176 

  (13.88)*     (11.57)*     (6.44)*     

5  MA 0.020129 0.9746 2.033293 0.0434239 0.95836 4.43805 0.022922 0.90924 2.31867 

  (13.88)*     (10.77)*     (7.15)*     

 

Uttarakhand 

Original 0.050489 0.3094 5.178505 0.0355206 0.43271 3.61589 -0.015013 0.09724 -1.4901 

  (2.24)*     (2.80)*     -1.40     

3 MA 0.028331 0.6318 2.873646 0.024239 0.74898 2.45352 -0.007945 0.14737 -0.7913 

  (3.61)*     (4.68)*     -1.49     

5  MA 0.028753 0.7197 2.917052 0.024019 0.79922 2.43098 -0.009014 0.268 -0.8974 

  (3.72)*     (4.57)*     -1.68     

* indicates statistically significant at 5per cent 

Note: 3MA implies 3 years moving average; 5MA means 5 years moving average; r means growth rate; 

Figures in parentheses are t values 
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In case of Sikkim, growth trend of area, production and yield of horticulture crops was found to be 

statistically significant for all series. Also, the growth rate was very high compared to any other 

States taken for the study. Though it was slightly lower than that of Sikkim, the growth rate of 

area, production and yield of horticulture crops in the State of Himachal Pradesh was found to be 

statistically significant in all the three series, barring the yield growth rate for original series. In the 

State of Uttarakhand, the growth trend of area and production of horticulture crops was found to be 

statistically significant for all the series. However, the growth of yield was not found to be 

significant.  

 

In totality, the growth of area and production horticulture crops in all the States taken for the study 

was found to be increasing and statistically significant. But, the same was not true in case of yield 

of horticulture during the study period. What makes this growth of area and production of 

horticulture significant needs further verification?  

 

2.2b: Decomposition of Output Growth of Horticulture Crops in Four Selected States 

To understand the growth trend of horticulture production, we can decompose the production into 

three effects– 1) Yield Effect, 2) Area Effect and 3) Interaction Effect. This can help us in 

identifying the sources of growth through which the production of horticulture crops has enhanced 

in NE and HS during 2003-04 to 2012-13. The decomposition equation can be written as:  

  

 (Pn– P0) = A0 (Yn – Y0) + Y0 (An – A0) + (An –A0) (Yn – Y0)........................... (5) 

 ∆P = Yield Effect + Area Effect + Interaction Effect.................... (6) 

  

 Where, (Pn– P0) implies change in production; A, P and Y imply Area, Production and 

Yield respectively; Subscript n and o imply Current Year (n) and Previous Year (0) respectively. 

  

 Yield Effect = ∑[A0(Yn– Y0)]/ ∑(Pn – P0);  

 Area Effect = ∑[Y0(An – A0)]/ ∑(Pn– P0);  

 Interaction Effect = ∑[(An – A0) (Yn – Y0)]/ ∑(Pn– P0) 
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Table 2.2b.1: Decomposition of Horticulture Output Growth (2003-04 to 2012-13) 

 States Area Effect Yield Effect Interaction Effect Total 

Assam 0.70 0.30 0.00 1.00 

Sikkim 0.70 1.00 -0.70 1.00 

Himachal 0.35 0.74 -0.09 1.00 

Uttarakhand 1.80 -0.30 -0.50 1.00 

 

Conventional economics of crop production depends mainly on land, labour and technology or 

technical know-how. From the Table 2.2b.1 we can see that the area effect has been the driving 

force for growth of horticulture crops in Assam and Uttarakhand. However, yield effect was the 

main driver of horticulture crop development in Sikkim and Himachal Pradesh. In this present 

study, the impact of interaction effect was not visible. As defined in basic statistics, an interaction 

may arise when considering the relationship among three or more variables, and describes a 

situation in which the simultaneous influence of two variables on a third is not additive. Area 

effect and yield effect have explained the change in production of horticulture crops in the four 

States taken for the study. Further, using quadratic equation we can predict growth trend of area, 

production and yield of horticulture crops in three series– original, 3MA and 5MA. 

 

From Table 2.2b.2 we can see that the growth of horticulture crops' yield was expected to improve 

further from the present status for 3MA series. Similar expectation was also made in the State of 

Uttarakhand for 5MA series. As of the area and production, there has been an indication of limited 

space for further expansion of area and yield with the existing state of technology and institutional 

set up in the States taken for the study. 

 

 

http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Additive_function
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2.2b.2: Growth Trend Estimates in NE and HS through Quadratic Equation 

 

Area Production Yield 

   b c Adj.  R
2
 Remark b c Adj. R

2
 Remark b c Adj. R

2
 Remark 

            lnY = a + bt + ct
2
 

Assam 

Original 0.0722 -0.003 0.4118 -  0.2337 -0.016 0.5021 Decelerating 0.162 -0.013 0.3714 Decelerating 

  1.27 -0.65     (2.59)* (-2.06)*     (2.62)* (-2.41)*     

3 MA 0.0444 -0.002 0.2975 -  0.1704 -0.016 0.6372 Decelerating 0.14 -0.015 0.866 Decelerating 

  0.89 -0.42     (3.28)* (-2.80)*     (6.85)* (-6.57)*     

5  MA 0.0361 -0.003 0.9804 Decelerating 0.131 -0.015 0.7766 Decelerating 0.112 -0.014 0.6682 Decelerating 

  (6.55)* (-3.45)*     (3.66)* (-3.08)*     (3.31)* (-3.02)*     

Sikkim 

Original -0.0026 0.0043 0.0302 -  0.0687 0.0029 0.8424 -  0.071 -0.001 0.4236 -  

  -0.02 0.36     1.08 0.51     0.84 -0.19     

3 MA 0.1107 -0.006 0.8905 -  0.1252 -0.001 0.9842 -  -0.03 0.0079 0.8126 Accelerating 

  (3.21)* -1.62     (5.05)* -0.53     -0.82 (2.02)*     

5  MA 0.0477 1E-04 0.8208 -  0.1093 1E-04 0.988 -  0.035 0.0019 0.8649 -  

  1.00 0.01     (4.13)* 0.03     0.86 0.34     

Himachal Pradesh 

Original 0.0106 0.0006 0.7041 -  0.0562 -0.001 0.504 -  0.045 -0.002 0.1214 -  

  0.67 0.42     1.05 -0.31     0.79 -0.40     

3 MA 0.0199 8E-05 0.9578 -  0.0191 0.0028 0.9614 -  -0.002 0.0028 0.8935 -  

  (2.66)* 0.10     1.23 1.67     -0.13 1.82     
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5  MA 0.0173 0.0004 0.9675 -  0.0427 0.0001 0.9445 -  0.024 -2E-04 0.8792 -  

  (2.15)* 0.36     1.87 0.03     1.34 -0.08     

Uttarakhand 

Original 0.2107 -0.015 0.4752 -  0.1198 -0.008 0.5416 -  -0.091 0.0069 0.31 -  

  (2.41)* -1.88     (2.36)* -1.70     (-2.17)* 1.86     

3 MA 0.0885 -0.007 0.7714 Decelerating 0.0639 -0.004 0.8444 Decelerating -0.046 0.0042 0.3944 -  

  (3.10)* (-2.16)*     (3.40)* (-2.16)*     (-2.20)* 1.86     

5  MA 0.0833 -0.008 0.829 -  0.0553 -0.004 0.8353 -  -0.051 0.006 0.6818 Accelerating 

  (2.82)* -1.89     (2.37)* -1.37     (-2.96)* (2.49)*     

Note: 3MA implies 3 years moving average; 5MA means 5 years moving average; r means growth rate; Figures in parentheses are t values 

* indicates statistically significant at 5per cent 



 Page 28 of 101 

2.3: AREA, PRODUCTION AND YIELD OF THE INDIVIDUAL CROPS  

In this section, we would like to explore area, production and yield of individual five crops taken for 

the study by four States. Understandably, cropping pattern defers from one State to other depending on 

the agro-climatic conditions. As mentioned above, the State of Assam which covers largest 

valley/plain area cultivates vegetable crops more than any other State was included in this study. 

While, the larger share of the States' horticulture crop area goes to fruits, plantation crops, flower, 

spices and other perennial crops in the States of Himachal Pradesh, Sikkim and Uttarakhand. Also, 

limited area is available for vegetables and field crops in these hilly States.  

 

From Table 2.3a we can see that the information of vegetables and fruits cultivation area is found in all 

the States taken for the study. However, the other three crops– flower, spices and plantation crops are 

not found in all the States. Largest area of fruit cultivation was found in the State of Himachal Pradesh 

at around 157 thousand hectare to 223 thousand hectare in the last decade. It was followed by 

Uttarakhand at around 100 to 200 thousand hectare. Despite Assam being the largest State in terms of 

land mass, the area covered under fruit cultivation was around 100 to 140 thousand hectare, stood at 

the third position. Sikkim being the smallest State, the area covered under fruit crops was also at the 

bottom with around 10 to18 thousand hectares in the last decade.  

 

Table 2.3a: Area under Five Horticulture Crops in NE and Himalayan States (‘000 Ha) 

Crops Year Assam Sikkim Himachal P. Uttarakhand All India 

Fruits 

1991-92 72.30 7.70 157.20 150.50 2874.50 

2001-02 110.80 12.30 223.00 197.50 4010.20 

2002-03 102.55 11.15 212.40 138.25 4342.80 

2003-04 94.30 10.00 201.80 79.00 4675.40 

2004-05 93.30 8.20 175.90 156.20 5048.90 

2005-06 112.60 8.90 182.70 163.10 5324.00 

2006-07 118.50 9.00 197.40 167.80 5553.70 

2007-08 122.70 9.30 202.40 171.30 5857.20 

2008-09 105.20 10.50 193.30 171.70 6100.90 

2009-10 117.30 12.20 208.40 193.80 6329.20 

2010-11 137.50 17.50 214.80 179.30 6383.00 

2011-12 142.76 13.40 214.57 200.73 6704.17 

 

Vegetables 

1991-92 222.40 7.60 38.70 57.10 5592.7 

2001-02 237.40 14.20 34.60 93.80 6155.70 

2002-03 218.10 15.15 46.95 67.40 6232.30 
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2003-04 198.80 16.10 59.30 41.00 6308.90 

2004-05 194.50 17.00 43.60 72.80 6744.00 

2005-06 319.00 17.60 62.60 72.90 7213.00 

2006-07 331.40 17.80 63.80 77.10 7584.00 

2007-08 328.91 20.10 63.80 80.58 7803.00 

2008-09 240.10 21.50 74.70 81.80 6657.10 

2009-10 255.20 28.70 79.80 82.57 7984.80 

2010-11 260.10 23.90 80.40 85.80 8494.60 

2011-12 266.00 25.03 85.68 89.29 8989.54 

Plantation 

Crops 

2005-06 104.30  - -   - 3283.00 

2006-07 105.00  - -   - 3207.00 

2007-08 104.30  - -   - 3190.00 

2008-09 106.97  - -   - 3217.00 

2009-10 88.80  - -   - 3265.00 

2010-11 88.80  - -   - 3306.00 

2011-12 94.52  - -   - 3576.53 

Spices 

2006-07 27.20 34.00 6.30 3.30  2448.00 

2007-08 28.63 20.60 7.60 9.26  2617.00 

2008-09 27.37 26.58 4.44 1.94  2629.00 

2009-10 58.29 25.49 5.52 4.32  2464.00 

2010-11 89.20 24.40 6.60 6.70 2940.00  

2011-12 93.05 24.38 4.77 6.60 3212.47 

Flowers 

1993-94 0.28  - 0.03 - - 

2003-04 -  0.01 0.31 -   101.00 

2004-05 -  0.08 0.41 0.51  118.00 

2005-06 0.99 0.10 0.40 0.56  129.00 

2006-07 -  0.11 0.58 0.71  144.00 

2007-08 -  0.13 0.58 0.90  166.00 

2008-09  - 0.15 0.60 0.90  167.00 

2009-10 -  0.20 0.70 1.27  183.00 

2010-11 -  0.20 0.70 1.34   191.00  

2011-12 -  0.21 0.86 1.54  253.66 

Note: Empty spaces = data not available. 

Source: NHB (2006; 2008; 2009; 2010; 2011) 

 

In terms of vegetable, of the four States, Assam occupied largest area under vegetable cultivation, 

almost 60per cent of the four States put together. It was followed by Uttarakhand and Himachal 

Pradesh at around 86 thousand hectare and 89 thousand hectares respectively in 2011-12 respectively. 

In terms of spice crops, Assam covered largest area around 27 thousand hectares during 2005-06 but 
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rose significantly up to 93.05 thousand hectares in 2011-12. Sikkim was still higher during the period 

of 2005-06 with 34 thousand hectares, but slightly declined to 24.38 thousand hectares in 2011-12. 

When we look at the geographical area, Sikkim being the smallest State, the share of cropped area 

under spice crops was at the highest when compared to other three States. Uttarakhand and Himachal 

Pradesh were found to be at the bottom and second bottom respectively in terms of area under spice 

cultivation. As for the flower area, Uttarakhand and Himachal Pradesh were at the highest and second 

highest. Sikkim was at the bottom. Data on flower cultivation for Assam were not found, but the 

information of plantation crops were found only in Assam. 

 

Table 2.3b: Production under 5 Horticulture Crops in NE and Himalayan States 

Crops Year Assam Sikkim Himachal P. Uttarakhand All India 

Fruits 

1991-92 886.40 18.80 339.90 428.70 28632.00 

2001-02 1335.10 10.30 263.40 376.10 43000.90 

2002-03 1258.15 9.20 425.80 510.35 44322.75 

2003-04 1181.20 8.10 588.20 644.60 45644.60 

2004-05 1151.00 12.20 688.30 652.00 50866.60 

2005-06 1352.10 13.20 692.40 676.10 55356.00 

2006-07 1392.20 13.40 369.10 695.90 59563.00 

2007-08 1410.80 13.90 713.00 717.90 65586.80 

2008-09 1574.80 15.70 624.70 725.30 68465.50 

2009-10 1575.50 18.50 382.70 723.60 71515.50 

2010-11 1763.50 25.80 1031.10 718.90 74877.60 

2011-12 1851.77 22.47 372.82 802.12 76424.21 

Vegetables 

1991-92 2132.30 46.10 476.00 617.60 53852.00 

2001-02 2935.20 60.00 639.10 737.30 70546.70 

2002-03 2447.05 67.50 758.15 592.30 81855.85 

2003-04 1958.90 75.00 877.20 447.30 93165.00 

2004-05 2020.40 76.50 805.80 951.80 101245.50 

2005-06 4229.30 79.10 1062.20 911.70 111399.00 

2006-07 4449.50 80.80 1150.70 995.30 115011.00 

2007-08 4474.20 95.90 1150.70 1036.20 125887.00 

2008-09 2916.70 98.00 1263.90 1077.60 106372.50 

2009-10 4569.90 147.70 1390.70 997.29 133737.60 

2010-11 2925.50 120.90 1474.90 1030.90 146554.50 

2011-12 3045.56 127.65 1561.51 1066.71 156325.48 

Plantation 

Crops 

2005-06 217.80  -  -  - 11263.00 

2006-07 181.30  -  -  - 12007.00 
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2007-08 174.80  -  -  -  11300.00 

2008-09 270.30  -  -  -  11336.00 

2009-10 156.30  -  -  -  11928.00 

2010-11 163.70  -  -  -  12007.00 

2011-12 268.16  -  -  -  16358.00 

Spices Crops 

2006-07 18.50 41.90 23.40 22.90  3953.00 

2007-08 18.76 43.20 23.60 24.42  4357.00 

2008-09 18.55 41.73 18.62 13.06 4145.00 

2009-10 120.33 47.07 19.11 25.88 4016.00 

2010-11 222.10 52.40 19.60 38.70 5351.00 

2011-12 261.56 54.41 19.26 38.77 5951.46 

Flowers 

1993-94 0.04  - 0.11 -  

2003-04  -  - 1.50  - 580.00 

2004-05  -  - 2.24 0.60 659.00 

2005-06  - - 3.01 0.60 654.00 

2006-07  - 0.09 3.63 0.50 880.00 

2007-08  - 0.09 3.40 0.70 868.00 

2008-09  -  - 3.40 0.60 987.00 

2009-10  -  - 0.60 1.00 1021.00 

2010-11  -  - 0.60 2.30 1031.00 

2011-12  -  -  - 1.81 1651.61 

Note: Production in '000 MT 

Source: Ibid 

 

From Table 2.3b we can summarise the production of the crops (5 crops) taken for the present study. 

Assam was found to be the largest producer of fruit crops, ranging from 1200 thousand MT to 1500 

thousand MT in the last decade. It was followed by Uttarakhand and Himachal Pradesh at the second 

and third position respectively. Sikkim was trailing at the bottom under the fruit crops production. In 

the case of vegetable crops, the State of Assam remained at the top, produced around 3000 thousand 

MT during 2001-02 and further rose to 3000 thousand MT in 2011-12. It was followed by Himachal 

Pradesh, Uttarakhand and Sikkim at the bottom. Understandably, the larger State and larger area 

produces larger output. As of the spice crop production, Assam was at the bottom compared to other 

three States from 2006-07 to 2008-09, but thereafter the State has increased significantly and recorded 

the highest figure compared to other States. Sikkim came after Assam and the other two States– 

Uttarakhand and Himachal Pradesh were trailing at the bottom.   
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Table 2.3c: Yield under 5 Horticulture Crops in NE and Himalayan States 

Crops Year Assam Sikkim Himachal P. Uttarakhand All India 

Fruits 

1991-92 12.30 2.40 2.20 2.80 10.00 

2001-02 12.00 0.80 1.20 1.90 10.70 

2002-03 12.27 0.83 2.00 3.69 10.20 

2003-04 12.50 0.80 2.90 8.20 9.80 

2004-05 12.30 1.50 3.90 4.20 10.10 

2005-06 12.00 1.50 3.80 4.10 10.40 

2006-07 11.70 1.50 1.90 4.10 10.70 

2007-08 11.50 1.50 3.50 4.20 11.20 

2008-09 15.00 1.50 3.20 4.20 11.20 

2009-10 13.40 1.50 1.80 3.70 11.30 

2010-11 12.80 1.50 4.80 4.00 11.70 

2011-12 12.97 1.68 1.74 4.00 11.40 

Vegetables 

1991-92 9.60 6.10 12.30 10.80 10.50 

2001-02 12.40 4.20 18.50 7.90 11.46 

2002-03 11.22 4.46 16.15 8.79 13.13 

2003-04 9.90 4.70 14.80 10.90 14.80 

2004-05 10.40 4.50 18.50 13.10 15.00 

2005-06 13.30 4.50 17.00 12.50 15.40 

2006-07 13.40 4.50 18.00 12.90 15.20 

2007-08 13.60 4.80 18.00 12.90 16.10 

2008-09 12.20 4.60 16.90 13.20 16.00 

2009-10 17.90 5.10 17.40 12.10 16.70 

2010-11 11.20 5.10 18.30 12.00 17.30 

2011-12 11.45 5.10 18.22 11.95 17.39 

Plantation 

Crops 

2005-06 2.09  -  -  - 3.43  

2006-07 1.73  -  -  -  3.74 

2007-08 1.68  -  -  -  3.54 

2008-09 2.15  -  -  -  3.52 

2009-10 1.76  -  -  -  3.65 
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2010-11 1.84  -  -  -  3.63 

2011-12 2.84  -  -  -  4.57 

Spices 

2005-06  0.67 1.50 2.09 7.55 1.79 

2006-07 0.68 1.23 3.71 0.88 1.61 

2007-08 0.66 2.10 3.11 2.64 1.66 

2008-09 0.68 1.57 4.19 6.73 1.57 

2009-10 2.06 1.85 3.46 5.99 1.62 

2010-11 2.49 2.15 2.97 5.78 1.82 

2011-12 2.81 2.23   4.03 5.87   1.85 

Flowers 

1993-94 0.13  - 3.67 -  

2003-04  - - 4.84  - 5.74  

2004-05  - - 5.51 1.00  5.58 

2005-06 - 1.00 7.53 1.20  5.06 

2006-07  - 0.76 6.26 0.70  6.11 

2007-08  - 0.66 5.86 0.78  5.22 

2008-09  - - 5.67 0.67  5.91 

2009-10  - - 0.86 0.77  5.57 

2010-11  - - 0.86 1.77  5.39 

2011-12  -  -  - 1.18  6.51 

Note: Yield in MT per hectare 

Source: Same as Table 2.3a 

 

From the Table 2.3c we can find the yield level of horticulture crops, especially the fruits, vegetables, 

spices, etc. in the four States taken for the study. It is also worth to note that the yield level can not 

only determine growth of production but also the efficiency level. The very yield level is again 

determined by the quality of the soil, efficient labour, technical know-how and technological 

advancement, etc. This will give us a brief knowledge of crop specialisation of the States taken for the 

present study. 

 

As the State of Assam performed well in area and production, fruit yield level was also recorded at the 

highest by the State. Also, the State's yield level was found to be above the national level. The State of 
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Sikkim was found to trailing at the bottom under fruit yield. Uttarakhand and Himachal Pradesh were 

found to be more or less same, but much lower than that of national level. In case of yield level of 

vegetable crops, Himachal Pradesh was at the top, even above the national level. Assam and 

Uttarakhand were following Himachal Pradesh more or less equally. Sikkim was at the bottom in this 

context. Though the study covered plantation crops in the State of Assam, the yield level was still 

below the national level and was found quite volatile.  

 

As of the spice crops yield, the State of Uttarakhand recorded at the highest compared to other States 

taken for the study. Also, the State was found to be above the national level. It was closely followed by 

Himachal Pradesh and Sikkim. However, the larger State of Assam was trailing at the bottom in this 

context. In the case of yield of flower, only Himachal Pradesh was able to find time series data. 

However, the yield level of flower of the State was found to be below the national level.    

 

2.4: HORTICULTURAL INFRASTRUCTURAL FACILITIES 

North-eastern States and Himalayan States show an excellent performance in horticulture cultivation 

due to their favourable climatic conditions. Most of the crops under the category of horticulture crops 

are short-termed and are either perishable or non-durable commodities. For the same reason 

infrastructure with respect to storage, various communication networks and sound marketing system is 

very much necessary. As physical infrastructure per-se is cumulative and synergetic in nature, it is a 

very challenging task in singling out for horticulture sector alone. A brief stock of infrastructure under 

the horticulture crops in different States is given below.  

 

In Assam, for the horticulture sector, two types of storage facilities were available– 30 cold storages by 

public, private and cooperative sectors together and government godowns with a capacity of 86, 776 

MT and storage ranging from 500-1000 MT. Along with these, the State government has established 6 

fruit processing units for pineapple and orange and the Government of India has sanctioned a food 

processing park through Assam Small Industries Development Corporation Ltd. 

 

Sikkim had directed their efforts in strengthening their existing horticulture infrastructure, which 

included an operational Ginger Processing Unit, an Integrated Mushroom Development Unit, NEH 

Research Complex for Orchids by ICAR, and Mini Mission-I, II, III, IV for research, production, post-
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harvest management and processing respectively under Technology Mission along with one centre for 

excellence for all horticulture crops’ operations, programmes and activities in the State. 

 

Among four States, Himachal Pradesh was found to have been developed better infrastructure facilities 

under the horticulture crops for the storage by creating nurseries and various development stations. 

There were 113 public nursery centres for supply of fruit plants of different varieties, besides 736 

registered private nurseries for the same purpose. There was also a network of 209 distribution centres 

under the control of Department of Horticulture for the supply of insecticides and pesticides to the 

farmers. Fertilizers were supplied from various outlets by the Primary Agricultural Cooperative 

Societies (PACS), Department of Agriculture and Horticulture, etc. under subsidized rates. In case of 

disposal facility, five cold storages with a capacity of 8,000 tonnes within the State and three cold 

storages outside the State were set up, having a capacity of 8256 tonnes. At present, there are four 

grading houses with a capacity of 15,000 tonnes and five grading-cum-packing houses having a 

capacity of 5,000 tonnes.  Processing plants with a capacity of 40,000 tonnes have also been set up in 

the State. Along with this, 17 Potato Seed Development Stations, 5 Vegetable Development Stations, 

and 2 Ginger Development Stations have also been set up in the State for the development of 

horticulture crops. 

 

In the case of Uttarakhand, no specific infrastructure facilities for the sector were worked out. 

Nevertheless, the existence of infrastructure such as, access to market, road connectivity, availability of 

communication facilities, etc, facilitate a better post-harvest management of the produces and help the 

farmers in receiving a better price for their produce. Still, infrastructure development in the State in 

terms of connectivity of roads, telecom, etc., is inadequate. This has influenced availability of 

technology related inputs, marketing and storage facilities for horticultural crops, which are mostly 

perishable in nature. These factors together have affected productivity negatively and have reduced 

returns from cultivation of these crops, which in turn influence farmers’ decision in area allocation. 

Also, dispersed production and poor infrastructure have also made it expensive to market these crops. 

 

2.5: HORTICULTURE MISSION FOR NE AND HIMALAYAN STATES (HMNEH) 

For the entire North Eastern Region (8 States) and Himalayan States (Himachal Pradesh, Jammu & 

Kashmir and Uttaranchal) a separate arrangement for the development of horticultural crops was made 
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(not included in NHM that was initiated in 2005-06), covering fruits, vegetables, root and tuber crops, 

mushroom, spices, flowers, aromatic plants, cashew and cocoa, etc. The scheme was entitled as 

‘Technology Mission for Integrated Development of Horticulture’  and was launched in 2001-02 

(9
th

Five-Year Plan), before the inception of NHM, to address issues related to production and 

productivity, post-harvest handling, marketing and processing of horticultural crops in the NE States (8 

States). The Mission was further extended to three Himalayan States, namely Himachal Pradesh, 

Jammu & Kashmir and Uttarakhand in 2003-04 (in 10
th

 Plan), and altogether 11 States have been 

covered under this scheme (8 NE + 3 Himalayan States = 11 States) now. The scheme aimed at the 

holistic development of all the horticulture crops in all the districts of the North Eastern and 

Himalayan States, and has now been renamed as Horticulture Mission for North Eastern and 

Himalayan States (HMNEH) with effect from April, 2010.The very scheme is a Centrally Sponsored 

Scheme coordinated/managed by Small Farmers’ Agri-business Consortium (SFAC) is involved in 

coordinating this scheme. The Mission covers entire spectrum of horticulture right from production to 

consumption through backward and forward linkages. The Mission consists of four Mini Missions, 

namely
2
. The are– 

 

Mini Mission I: Research – coordinated and implemented by Indian Council of Agricultural 

Research. This Mini Mission concentrates on technology generation appropriate to the region. Major 

components under MM-I are supply of basic seed and planting material, technology standardization, 

refinement, on farm demonstration and training. 

 

Mini Mission II: Production and Productivity– coordinated by Department of Agriculture & 

Cooperation and implemented by State Departments of Horticulture/Agriculture. This mini mission 

aims at increasing production and productivity of Horticulture crops by adoption of improved 

production Technologies. 

 

Mini Mission III: Post-harvest management and Marketing– coordinated by Department of 

Agriculture & Cooperation, implemented by Directorate of Marketing & Inspection and National 

                                                 

2
This portion (including mini Mission I, II, III and IV) is excerpted from the flier of Managing Director, Small 

Farmers’ Agribusiness Consortium (SFAC), 5th Floor, NCUI Auditorium, August KrantiMarg, HauzKhas New 

Delhi  
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Horticulture Board. This Mini Mission aims for efficient post-harvest management, techniques, which 

include development of cold storage facilities, efficient transport and marketing facilities. 

 

Mini Mission IV: Processing– coordinated and implemented by Ministry of Food Processing 

Industries, Government of India. This Mini Mission aims at promoting processing industry for value 

addition to Horticultural produce by promoting new processing units and up gradation of existing 

units. Technology Mission Cell at Department of Agriculture & Cooperation, Headquarter coordinates 

with Central Ministries/ Departments/ State Governments/ other agencies involved in implementation 

of the Mission. The Technology Mission cell is responsible for budget formulation, release of fund to 

SFAC and other agencies, obtaining approval of proposals at appropriate level and preparation of 

consolidated reports. All these functions come under the overall supervision of Horticulture 

Commissioner. 

 

2.6: PROBLEMS AND PROSPECTS OF HORTICULTURE CROPS IN NE&HS 

Though the North-eastern and Himalayan States do have huge potential for the development of 

horticulture cultivation, they face various problems that curb the growth of the sector. Some of the 

problems faced by the cultivators were poor cultivation practices and low yield, lack of desirable 

planting material, lack of marketing facilities, scarcity of trained manpower and extension support, 

problems with respect to processing due to less numbers of cold storage facilities, infrastructural 

facilities and processing units, inadequate investment on research, absence of adequate insurance 

coverage, high rainfall, soil erosion, high rate of leaching of nutrients, heavy infestation of weeds, 

insects, pests and diseases, etc. If these problems are overcome, the vast untapped potential of the 

regions would easily be realised, giving the sector a phase of development. Albeit, there seems to be 

similar agro-climatic conditions of the States taken for the study, yet there are a lot of dissimilarities 

among the States. Every State has a distinct character and as a result of which, the nature of problems 

are also different from one State to another. Separate analysis of the problems of the States is given 

below.  

 

As Assam is the largest State, it has huge potential for horticulture and best suited for the same due to 

its unique agro-climatic conditions. State being a flood prone area, production of horticulture can 

minimise the shock of crop failure and provide monetary benefits to the farmers. Untapped potential 
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can be met with the help of adoption of scientific technologies. There is a lot of scope for increasing 

the area under sweet potato, Assam lemon, guava, jackfruit and banana. Most of the existing orange 

orchards are needed to be replaced with suitable high yielding varieties. Papaya is also having good 

potential in the State, which is mostly grown in backyard garden, and no compact orchard exists. It 

was expected to become a major player in emerging South East Asian markets due to its close 

proximity to global markets as projected in the latest round of ASEAN & SAARC deliberations. 

Employment generation and nutritional security through horticulture are some other areas of interest. 

 

Sikkim has an excellent climatic conditions, abundant rainfall and fertile soil, which makes the region 

more suitable for horticulture crops. A separate independent body in the form of a board or mission to 

handle organic farming issues has been formed. The State has got the richest reservoirs of genetic 

variability of large number of horticultural and plantation crops. As an opportunity, the horticultural 

cultivation can be considered as an alternative to jhum cultivation which has been an issue of debate 

for environmental degradation in the State. Growing plantation crops on hill slopes will prevent soil 

erosion which may solve the problem of shifting cultivation and out migration of people to towns. 

 

In case of Himachal Pradesh, Shimla, Kullu and Mandi are the leading districts in term of acreage 

under the apple crop. Policy to enhance the productivity rather than increasing the area under 

horticulture should be given more emphasis. The State has a huge potential for peas, tomato, cabbage, 

French beans, capsicum, chilli, and flowers. Ginger is also a popular growing crop in almost all the 

districts of the State and more attention needs to be given to the regional planning with respect to the 

distinct physical features and environmental conditions of the State. Provision for better storage 

facility, quality seeds, management of post-harvest losses at farmer’s and trader’s level should also be 

given. As of Uttarakhand, it has a great advantage of agro-climatic diversity for growing a large 

variety of floriculture and fruit cultivation. Policy attention for improved variety of seedlings and 

nursery is needed.  
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CHAPTER III 

 

SOCIO-ECONOMIC CONDITION AND MOTIVATING FACTORS FOR THE 

HORTICULTURE GROWERS 

 

3.1: BACKGROUND OF THE RESPONDENTS AND THE HOUSEHOLDS 

The socio-economic condition of the households gives rough understanding of the study area, sample 

farmers and their level of development status– socially, politically and economically. The collected 

1872 sample households have been classified into four different farm sizes and four different social 

categories. Similarly, based on the education, age-group and land ownership pattern, the sample 

farmers have been further divided into different categories. This exercise had been done to understand 

the basic commonalities and differences of the farmers and the area before further estimation and 

analysis of the crop was made.  

 

Table 3.1a: Distributions of Respondents by Caste 

State SC  ST  OBC  Gen  Total 

Assam 86 82 51 900 1119 

Sikkim 19 103 164 40 326 

Himachal 67 0 3 264 334 

Uttarakhand 0 1 68 24 93 

Grand Total 172 186 286 1228 1872 

Source: Primary Field Survey 

 

From the Table 3.1a we can see that the sample household included in the present study was 

dominated by the general community, estimated at 1228 households in four States. Of the total general 

category households, the State of Assam outnumbered other three States with 900 households. The 

OBC category was in the second position with 286 households. Of the total OBC category, Sikkim was 

on the top with 164 households and it was followed by Uttarakhand with 68 households. The State of 

Assam and Himachal Pradesh were in the third and fourth position. As of the ST category, altogether 

186 households have been surveyed for the present study. Under this category, Sikkim remained on the 

top with 103 sample households and was followed by Assam and Uttarakhand with 82 and 1 

household respectively. However, the State of Himachal Pradesh did not cover any of the household 
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under this social category. In the case of SC category, altogether, 172 households have been collected 

for the survey by four States. Of the States, Assam covered the highest sample with 86 households 

under this category. It was followed by Himachal Pradesh with 67 sample household, and Sikkim 

came at the third and last position. Uttarakhand did not cover any sample under SC category.  

 

For further understanding of the sample, respondents of the sample households of the four States have 

been divided into five categories– below 15 years, 16 to 25 years, and 26 to 50 years, 51 to 60 years 

and above 60 years. Detail of it can be seen from the Table 3.1b.    

 

Table 3.1b: Distribution of Respondents by Age Group 

State Below 15 16-25 26-50 51-60 Above 60 Households 

Assam 0 88 773 236 22 1119 

Sikkim 5 168 85 48 20 326 

Himachal 0 1 175 124 34 334 

Uttarakhand 0 3 53 24 13 93 

       Grand Total 5 260 1086 432 89 1872 

Source: Ibid 

 

From the Table 3.1b we can see that maximum respondents were found to be in the age group between 

26 to 50 years. It was followed by the age group of between 51 to 60 years. The second category of the 

study– age group of 16 to 25 year was at the third position. The age group of above 60 year category 

came in the fourth position and below 15 years age group came at the bottom. Further, for 

understanding of the educational status of the respondents (mainly, bread earner of the family), Table 

3.1c depicts detail educational qualifications. 

 

Table 3.1c: Distributions of Respondents by Education Levels 

State 
Primary Jr. School High School PUC Degree Diploma P 

G 

Illiterate Total 

HHs Up to 4 Std 5-7 std 8-10 std 11-12 std (3 years) 

Assam 339 213 201 128 37 8 4 189 1119 

Sikkim 43 84 57 62 26 - 17 37 326 

Himachal 14 55 159 15 33 - 3 55 334 

Uttarakhand 9 28 25 12 9 - - 10 93 

Source: Ibid 
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From the Table 3.1c we can see that the largest share of respondent (30.29per cent) or most of them 

who happened to be the bread earner of the family in Assam belonged to the primary level of 

education category. It was followed by the cohorts of junior school level and high school level 

category, in the second and third position respectively. Share of illiterate category of respondent was 

also found to be very high at 17per cent of the total respondent in the State. Very negligible share of 

the respondents (0.7per cent) were found to be diploma holder, but no other State found respondents 

under this category of educational slab. In the State of Sikkim, the largest shares of respondents (26 

per cent) were found to be at Jr. School level followed by PUC with 19per cent. The share of illiterate 

level of respondents was also relatively high at around 11per cent of the total sample in the State, but 

5per cent of the total respondents were in PG level category. In Himachal Pradesh, 48per cent of the 

respondents were found to be in high level educational category and 0.9per cent of the total sample 

was found to be having PG level. Finally, in Uttarakhand, the largest share of the sample respondents 

were found to be at Jr. School and high school level, but none were found to be at the PG level.  

 

From the Table 3.1d we can see that the largest share of sample respondents belonged to marginal land 

holding category, estimated at 1004 respondents, 54per cent of the total. It was followed by small, 

medium and large farm size category respectively in the ascending order. The same pattern was also 

followed by the individual States.  

 

Table 3.1d: Distributions of Respondents by Land Size Classification 

State Marginal Small Medium Large  Total 

      Assam 593 294 139 93 1119 

Sikkim 151 88 45 42 326 

Himachal 205 72 45 12 334 

Uttarakhand 55 21 10 7 93 

      Grand Total 1004 475 239 154 1872 

Source: Ibid 

 

In terms of land holding, types of land and net operated area of the sample households, Table 3.1e 

depicts detail picture of the sample households under horticulture. In Assam, on an average, the per 

capita land holding was found to be 0.63 hectare, irrespective of social category. Of the total land 

owned by the sample farmers in Assam, 128.89 hectares was found to have been left uncultivated, and 
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average per capita net operated area was found to be 0.52 hectares in Assam. Also, almost 41per cent 

of the total land owned by the sample farmers in Assam was found to be irrigated. In the case of 

Sikkim, the average per capita land owned and net area operated by the sample farmers was found to 

be 1.62 hectare and 1.51 hectare respectively. It was also estimated that almost 50per cent of the land 

was found to be irrigated, albeit the State is a hilly terrain.  

 

Table 3.1e: Land Owned, type of land and area operated by the Households (Area in Ha) 

State 
Un-

irrigated 

Irrigated 

land 

Total 

Land 

Leased 

in 

Lease 

out 

Un-cultivated 

Land 

Total (Own + 

Leased-in) 

Net Operated 

Area 

  1 2 3 4 5 6 7 8=[7-(5+6)] 

Assam 417.70 291.19 708.89 36.54 36.54 128.89 745.43 580.00 

Sikkim 265.97 261.99 527.96 18.95 19.79 34.60 546.91 492.52 

Himachal 293.44 76.85 370.29 0.00 0.00 155.96 370.29 214.33 

Uttarakhand 18.36 112.20 130.56 11.84 0.00 1.52 142.40 140.88 

Source: Ibid 

 

The same does not hold true in Himachal Pradesh, which estimated 20.75per cent as irrigated. The 

average per capita land owned and net area operated in Himachal for the sample farmers was 1.1 

hectare and 0.64 hectare. In Uttarakhand, the average per capita land owned and net area operated by 

the sample farmers was found to be 1.4 hectare and 1.51 hectares respectively. Unlike other three 

States, the irrigated area under horticulture in Uttarakhand was found to be 85per cent of the sample 

farmers.  

 

Table 3.1f: Year of starting to grow Horticulture Crops by the Farmers (Number of HHs) 

State For 

generation 

For long 

(> 10 Years) 

Since 

10years 

Since 

5 years 

Since 

4 years 

Since 

3 years 

Since 

2 years 

Last 

1 year 

This 

Year 
Total 

HHs 

Assam 260 404 269 101 43 23 19 0 0 1119 

Sikkim 58 85 103 15 44 4 2 6 9 326 

Himachal 10 150 42 70 30 22 4 4 2 334 

Uttarakhand 3 32 36 9 2 3 6 2 0 93 

Grand Total 331 671 450 195 119 52 31 12 11 1872 
Source: Ibid 

 

As of the history of horticulture cultivation of the sample farmers (refer Table 3.1f), maximum share of 

the respondents revealed that 36per cent of them have been growing horticulture crops for long (more 

than 10 years). It was followed by the slab of “since 10 years”. 18per cent of the respondents were 



 Page 43 of 101 

found to be growing horticulture crops for generations. Of the States, Assam and Himachal 

respondents were found to be growing for more than 10 years, while Sikkim and Uttarakhand 

respondents were found to be growing the same for last 10 years.  

 

3.2: MOTIVATING FACTORS FOR THE HORTICULTURE FARMERS 

The agricultural farmers are usually motivated for growing certain crops by some of the important 

factors. Crops' productivity, fetching higher profits, easy to grow, etc, attract the attention of growers. 

They generally grow those crops which have high potential, higher productivity, higher market value 

and cost effective with assured availability of quality seeds and planting materials. Farmer's access to 

government facilities under various missions/schemes can definitely have tendency of crop 

diversification towards horticultural sector, including high value crops. For the present study, seven 

important motivational factors have been included to understand the most favoured factors that 

influenced the farmers to cultivate horticulture crops in the States. They are–close to market, good 

price, easy to grow, low cultivation cost, government support, easy availability of planting material 

and influence of neighbours.  

 

Table 3.2: Motivating Factors for Taking up Horticulture Crops (multiple response in %) 

State 

Total 

Farmers 

Close 

to 

Market 

Good 

Price 

Easy 

to 

Grow 

Less 

Cultivation 

Cost 

Govt. 

Support 

Neighbour 

Grows 

Easy 

Seed/Nursery 

Availability 

Any other 

(Suitability 

of Land) 

Assam 1119 

(100) 

22.70 27.78 17.87 5.36 6.52 0.28 5.81 13.76 

Sikkim 326 

(100) 

10.50 27.90 5.50 0 35.00 0 21.10 0 

Himachal 334 

(100) 

11.01 25.43 22.36 14.00 1.50 19.70 6.00 0 

Uttarakhand 93 

(100) 

9.30 42.80 8.20 5.20 11.30 11.30 0.50 11.40 

Note: Figures in the parenthesis are per cent of the sample farmer 

Source: Ibid 

 

From the Table 3.2 we can further identify the factors that have influenced in growing horticulture 

crops taken for the present study. In Assam, good price and easy marketing facilities were the first and 

second important factors respectively for enhancing horticulture crops in the State. In brief, good price 

which is an indicator of profitability of the crop emerged as the most important factor by obtaining the 

highest rank in the study area. This is only possible by creating marketing facilities so that farmers 
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could get remunerative price for their produce. Easy to grow and suitability of the soil were also found 

to be very important factor for motivating horticulture crop cultivation in the State. Neighbouring 

factor was found to be the least important factor for growing horticulture in Assam.  

 

In Sikkim, government support was the most important factor for growing horticulture crop in the 

State. It was followed by high market demand and easy availability of seed/nursery to be the second 

and third important factors respectively. It so happened in the State, that the sample crops included in 

this present study in Sikkim was mainly the commercial crops.  

 

As per Himachal Pradesh, the credit of cultivation could be given to the two important factors– high 

price and easy to grow. It is followed by the influence of the neighbouring growers and proximity to 

market, in the second and third position respectively. However, the government support to the 

horticulture farmers in the State was found to be very low to the extent of 1.5 percent of the sample 

farmers. 

 

In Uttarakhand, the growing of horticulture crops was enthused by the good market price, followed by 

favourable agro-climatic conditions. Also, the government support, influence of neighbouring growers 

and suitability of land were the other factors that motivated the cultivation of crops in the State. In 

nutshell, the existence of infrastructure such as access to market, road connectivity, availability of 

communication facilities, etc., facilitate a better post-harvest management of the produces and help the 

farmers in fetching a better price for their produces. Therefore, cultivation of horticultural crops are 

expected to increase with the provision of better infrastructure, marketing facilities or markets close to 

the field/village.  
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CHAPTER IV 

 

SURVEY RESULT OF THE HORTICULTURE CROPS 

 

4.1: AREA, PRODUCTION AND YIELD OF THE SAMPLE HOUSEHOLDS  

In recent past, horticulture has been considered as one of the potential agricultural activities in 

enthusing overall development of Indian economy. Its role in the country’s nutritional security, 

poverty alleviation and employment generation is becoming increasingly important. It offers not only a 

wide range of options to the farmers for crop diversification, but also provides ample scope for 

sustaining large number of agro-industries which generate huge employment opportunities (GoI, 

2001).  

 

In this section, we are putting the primary field data of four States together and trying to depict the 

area, production and yield of horticulture crops in different seasons. Unfortunately, in this present 

study, we are not in the position to add up the crops of different seasons (four seasons– kharif, rabi, 

summer and annual), because different individual crops were being cultivated by the States in different 

seasons. The greater issue remains in the study of horticulture sector is the estimation of a broader 

category of crops. For instance, estimation of area, production and yield of broader category crops like, 

vegetables, fruit, spices, etc, is a very difficult task as it encompasses many individual crops. However, 

this issue does not arise for estimating individual crops like banana, potato, ginger, etc.  

 

From the Table 4.1a we can see different crops grown by the States in kharif season in 2010-11. 

During the kharif season, in Assam, only fruits and vegetables were found to be grown and also 

cultivated in un-irrigated areas. Of the fruits, only pineapple was found to be grown in 7.16 hectare by 

the sample villages (73 fruit growing households), and vegetables were grown in 20.22 hectares by 

407 sample households. The yield rates were found to be 18463 and 9412 kg per hectare for fruits 

(pineapple) and vegetables respectively, in 2010-11 kharif season, in the State. 
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Table 4.1a: Area, Production and Yield of Horticultural Crops (in Kharif 2010-11)  

States Crop 

Category 

Name of the Crop Irrigated Un-irrigated Total 

Area Prod Yield Area Prod Yield Area Prod Yield 

Assam 

Fruits Pineapple       7.16 1321.95 185.00 7.16 1321.95 18462.99 

Vegetables 

Pointed, Ridge, 

Snack, Bitter, White 

gourd, water 

pumpkin 

      20.22 1903.16 9412.00 20.22 1903.16 9412.27 

Spices                     

Plantation                     

Sikkim 

Fruits Orange 34.45 967.00 2806.00       34.45 966.53 2806.97 

Vegetables 
Leafy Vegetable, 

Bitter-guard 
      7.01 86.10 1228.00 7.01 86.10 1228.25 

Spices Ginger       0.10 4.50 4500.00 0.10 4.50 4500.00 

Flowers                     

Himachal 

Fruits                     

Vegetables 

Beans, Potato, 

Tomato, Cabbage 

etc. 

8.16 1059.00 
12978.0

0 
28.16 4615.00 16388.00 36.32 5674.00 15622.25 

Spices                     

Flowers                     

U'khand 

Fruits                     

Vegetables                     

Spices                     

Flowers Marigold 5.28 325.00 6155.00       5.28 325.00 6155.30 

Note: Area in hectare; Production in quintal; Yield in kg/ha 

Source: Ibid 
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Of the vegetables, mainly gourd and pumpkin species were covered under the area taken for the 

present study. As mentioned above, this may not represent the broader category of vegetables in 

the State. The same difficulty holds true in other States as well under this study. 

 

In Sikkim, three crops– fruits, vegetables and spices were found to be grown by the sample 

farmers in kharif season. Under fruit category, only orange was found to be grown in 34.45 

hectares of irrigated area by 42 sample households in the State. Vegetables were grown in 7.01 

hectares of un-irrigated area by 59 sample households of the State. Under the spice crop category, 

only ginger was found to be grown in the meagre un-irrigated area, accounted for 0.10 hectare, by 

the 51 sample households in Sikkim. However, the yield rates were 2806 kg, 1228 kg and 4500 kg 

per hectare for fruits, vegetables and spices respectively during the kharif season in 2010-11.  

 

As of the Himachal Pradesh, only vegetables, especially beans, potato, tomato and cabbage were 

found to be grown by 114 sample farmers during the kharif season. As mentioned above, different 

individual crops of vegetable were being grown in the different States during the same season. For 

instance, individual crop grown under vegetables in Himachal Pradesh was different from that of 

Assam. Nevertheless, an attempt has been made to estimate area, production and yield of the crops 

of different States. A total area of 36.32 hectare, consisting of 8.16 hectare of irrigated and 28.16 

hectare of un-irrigated area were covered under the vegetable cultivation in Himachal Pradesh 

during kharif season. Interestingly, the yield rate of vegetable of un-irrigated area was found to be 

higher than that of irrigated area in the State.  

 

In the case of Uttarakhand, only marigold flower was found to be cultivated during the kharif 

season by the sample farmers collected for the present study. In this State, the flower– marigold 

was cultivated in the irrigated area, accounted for 5.28 hectare during the season by 14 sample 

farmers. A total of 324.50 quintals of marigold could be harvested during the season from the 5.28 

hectares, and consequently, 6155 kg of flower (marigold) per hectare was estimated as yield in the 

State for kharif season. 
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Table 4.1b: Area, Production and Yield of Horticultural Crops (in Rabi 2010-11) 

States Crop 

Category 

Name of the Crop Irrigated Un-irrigated Total 

Area Prod Yield Area Prod Yield Area Prod Yield 

Assam 

Fruits Orange, Pineapple       35.00 4795.00 13700.00 35.00 4795.00 13700.00 

Vegetables Potato, Brinjal, 

Cabbage, Capsicum, 

Pumpkin, etc. 

120.00 20307.00 16922.50 2.00 194.00 9700.00 122.00 20501.00 16804.10 

Spices Coriander, Garlic       14.00 540.00 3857.14 14.00 540.00 3857.14 

Plantation                     

Sikkim 

Fruits                     

Vegetables Leafy Veg, Cabbage, 

Cauliflower, Beans, 

Tomato, Carrot etc. 

55.00 2203.00 4005.45 11.00 479.00 4354.54 66.00 2682.00 4043.64 

Spices Cardamom, Chilli       107.00 162.00 151.40 107.00 162.00 151.40 

Flowers                     

Himachal 

Fruits                     

Vegetables Beans, Potato, Tomato, 

Cabbage  
7.00 782.00 11171.42 19.00 2146.00 11294.73 26.00 2928.00 11261.50 

Spices                     

Flowers                     

U'khand 

Fruits                     

Vegetables Beans, Potato, Tomato, 

Onion, Pea  
5.00 345.00 6900.00       5.00 345.00 6900.00 

Spices                     

Flowers                     

Note: Area in hectare; Production in quintal; Yield in kg/ha 

Source: Ibid 
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Similarly, area, production and yield of different crops during the rabi season in different States 

can be seen from Table 4.1b. During rabi season, in Assam, fruit, vegetables and spices were 

found to have been cultivated by the sample farmers. Of the fruits, orange and pineapple were 

cultivated by 73 sample farmers in 35 hectares of un-irrigated areas. Unlike kharif season, yield 

level in rabi season was slightly lower than that of the former, estimated at 13700 kg per hectare. 

 

In case of vegetables grown during rabi season in Assam, 407 households had been covered and 

cultivated a total of 122 hectares of area, consisted of 120 hectares of irrigated and 2 hectare of 

un-irrigated area. Also, the individual crops covered under the broader vegetable category in rabi 

season were slightly different from the kharif season. Potato, brinjal, cabbage, capsicum and 

pumpkin were covered under vegetables in Assam during rabi season. However, the yield rate of 

the crop in rabi season was much higher than that of the kharif, estimated at 16804 kg per hectare. 

Understandably, the irrigated areas were found to harvest higher yield than that of the un-irrigated 

areas under vegetable crops during the rabi season in Assam, estimated at 16922.5 kg per hectare 

for irrigated area and 9700 kg per hectare for un-irrigated area. As for the spices, only coriander 

and garlic were covered under the present season in the State and 14 hectares of un-irrigated land 

were found to have been used by the sample farmers for the crops. The yield rate of spices was 

registered at 3857.14 kg per hectare in rabi season in Assam. 

 

In Sikkim too, vegetable and spices crops were found to have been cultivated by the sample 

farmers during the rabi season. Of the vegetables, leafy vegetables, cabbage, cauliflower, beans, 

tomato and carrot were the major crops and cultivated in 66 hectares of land, consisted of 55 

hectares of irrigated area and 11 hectares of un-irrigated area. Unlike Assam, yield gap between 

irrigated and un-irrigated area was not found to be very high, and latter had better performance 

than that of the former. For instance, vegetable yield during the rabi season in Sikkim was found 

to be 4043.64 kg per hectare, contributed 4354.54 kg per hectare by un-irrigated areas and 

4005.45 kg per hectare by the irrigated area during the rabi season in Sikkim. While, cardamom 

and chilli were covered under the spices crop, and cultivated in 107 hectare of land by the sample 

farmers during rabi season. Compared to the kharif season, the yield level of the State was very 

low, estimated at 151.4 kg per hectare during the rabi season. 
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In the case of Himachal Pradesh, only 26 hectares of land (7 ha in irrigated and 19 ha of un-

irrigated) was covered under the vegetable crops during the rabi season. The yield rate was not 

found to be very different in these two types of land, estimated at 11171.4 kg per hectare in 

irrigated and 11294.7 kg per hectare for the un-irrigated area. However, in Uttarakhand, only 5 

hectare of irrigated land was found to be cultivated vegetable during the rabi season, produced 345 

quintals of output and yield rate was estimated at 6900 kg per hectare. 
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Table 4.1c: Area, Production and Yield of Horticultural Crops (Summer 2010-11)  

States Crop 

Category 

Name of the Crop Irrigated Un-irrigated Total 

Area Prod Yield Area Prod Yield Area Prod Yield 

Assam 

Fruits                     

Vegetables 

Red Pumpkin, 

Arum, Brinjal, 

Beans, Okra etc. 

      16.00 2036.00 12725.00 16.00 2036.00 12725.00 

Spices                     

Plantation                     

Sikkim 

Fruits                     

Vegetables Tomato 7.00 379.00 5414.29       7.00 379.00 5414.29 

Spices Ginger, Turmeric 1.00 43.00 4300.00 12.00 630.00 5250.00 13.00 673.00 5176.92 

Flowers                     

Himachal 

Fruits                     

Vegetables                     

Spices                     

Flowers                     

U'khand 

Fruits                     

Vegetables 

Pumpkin, Pea, 

Tomato, Onion, 

Cauliflower etc. 

8.00 710.00 8875.00       8.00 710.00 8875.00 

Spices 
Turmeric, Chilli, 

Ginger 
5.00 854.00 17080.00       5.00 854.00 17080.00 

Flowers                     

Note: Area in hectare; Production in quintal; Yield in kg/ha 

Source: Ibid 
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During the summer season, limited horticulture crops have been cultivated by the sample farmers, 

and no horticulture crop was found to be cultivated by the sample farmers during the summer 

season in Himachal Pradesh. In Assam, only 16 hectares of un-irrigated land was found to be 

grown vegetables by the sample farmers. Main individual crops included in the broader vegetable 

crop category in the State during the summer season were– red pumpkin, arum, brinjal, beans, 

okra, etc. And the yield rate was found to be 12725 kg per hectare.  

 

In Sikkim, both vegetables and spices were covered by the present sample farmers during the 

summer season. Of the vegetables, only tomato was found to be cultivated in 7 hectare irrigated 

land, produced 379 quintal and estimated yield of the crop was found to be 5414.2 kg per hectare. 

As of the spices, 13 hectare of land was found to be cultivated for ginger and turmeric by the 

sample farmers during the summer season in Sikkim. Of the total spices area cultivated, only 1 

hectare was found to be irrigated and produced 43 quintal of output, while the un-irrigated area 

was found to be 12 hectares, produced 630 quintals and so as the yield was estimated at 5250 kg 

per hectare. 

 

In Uttarakhand, in this present study, 8 hectare of irrigated land was covered under vegetable 

crops during the summer season. Of the broader vegetable crops in the State, pumpkin, pea, 

tomato, onion, cauliflower, etc were the major crops covered by 15 sample farmers during the 

summer season. Fortunately, 710 quintals of output was produced and consequently, yield rate 

was estimated at 8875 kg per quintal. As of the spices crop, turmeric, chilli and ginger were 

covered by the sample farmers during the summer season in Uttarakhand. A total of 5 hectares of 

irrigated area was found to be cultivated under spices crops in Uttarakhand during the summer 

season and produced 854 quintal of output. The yield of spices crop in the State was estimated at 

17080 kg per hectare.  

 

From Table 4.1d we can see area, production and yield of annual horticulture crops grown by the 

sample farmers. It gives slightly different picture from the previous three seasons. These crops are 

basically the perennial crops that give output regularly, at least for few years. Albeit, there is some 

conceptual difference between annual and perennial crops, they have been clubbed together in this 

study.   



 Page 53 of 101 

 

Table 4.1d:  Area, Production and Yield of Horticultural Crops (Annual Crop 2010-11)  

States Crop 

Category 

Name of the 

Crop 

Irrigated Un-irrigated Total 

Area Prod Yield Area Prod Yield Area Prod Yield 

Assam 

Fruits Banana, Lemon    2.00 153.00 7650.00 2.00 153.00 7650.00 

Vegetables            
Spices Ginger, 

Turmeric, Chilli, 

Black pepper 

   21.00 602.00 2866.67 21.00 602.00 2866.67 

Plantation+ Areca nut (dry 

form) 
   9.82 16.55 169 9.82 16.55 169 

Betel vine (in 

Bundle/Gussi) 
   2.84 145296 51161 2.84 145296 51161 

Coconut (in No.)    3.47 57468 16561 3.47 57468 16561 

Sikkim 

Fruits Papaya, Banana 15.00 204.00 1386.00 0.02 0.24 1200 15.02 204.24 1359.78 

Vegetables            

Spices            

Flowers Orchid* 11.00 668650.00 6078636    11.00 668650.00 6078636 

Himachal 

Fruits Apple    43.00 10408.00 24335.00 43.00 10408.00 24204.65 

Vegetables            
Spices Ginger, Chilli, 

Turmeric etc. 

27.00 2016.00 7466.67    27.00 2016.00 7466.67 

Flowers* Chrysanthamum 9.00 3826159.00 42512878    9.00 3826159.00 42512878.00 

U'khand 

Fruits Litchi, Mango 58.00 3944.00 6800.00    58.00 3944.00 6800.00 

Vegetables            

Spices            

Flowers* Lemongrass, 

Rose 

1.04 121.50 117    1.04 121.50 117 

*Production in No. of Sticks and Yield in term of No. of Stick/ha;  

+ Coconut = in Numbers, Betel vine = in Gussi 

Note: Area in hectare; Production in quintal; Yield in kg/ha (In Assam, yield for betel vine is in Gussi/ha and for Coconut, number/ha) 

Source: Ibid 
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In Assam, banana and lemon have been covered under the broader fruit category in annual season and 

cultivated 2 hectares of un-irrigated area by the sample farmers. The production was estimated at 153 

quintals and the yield was around 7650 kg per hectare. During the season, ginger, turmeric, chilli and 

black pepper have been covered under spices category, and cultivated 21 hectares of un-irrigated area 

by the sample farmers. The production and yield were accounted at 602 quintal and 2867 kg per 

hectare in the State. For the plantation crops, areca nut, betel vine and coconut have been included in 

this present study during the annual crop season. However, as the units of output for these crops were 

different, production and yield of these individual crops cannot be clubbed under the plantation crops. 

For instance, betel vine output was estimated in bundle (Gussi in Assam), coconut was estimated in 

numbers and sold in number in the State. The yields of arecanut, betel vine and coconut have been 

estimated at 169 kg/ha, 51161 bundle/ha and 1651 No./ha, respectively during the annual crop season 

in the State.  

 

In Sikkim, papaya and banana have been covered under the broader fruit crops category during the 

annual crop season in this study. Altogether, 15.02 hectare (15 ha of irrigated and 0.02 ha of un-

irrigated area) of land have been covered under these crops and produced 204 quintals of output. 

Consequently, the yield was estimated at 1359.78 kg per hectare and understandably, the irrigated area 

was found to be more productive than that of un-irrigated area in the State. Under the flower, only 

orchid was covered and cultivated in 11 hectares of irrigated area, produced 668650 sticks and 

consequently, the yield was estimated at 6078636 sticks per hectare of land.  

 

In the case of Himachal Pradesh, apple was grown in 43 hectares of un-irrigated area by the sample 

farmers during the annual season. The production was accounted at 10408 quintal and yield was 

estimated at 24335 kg per hectare. Of the spices, ginger, chilli and turmeric had been covered in 27 

hectares of irrigated area, produced 2016 quintals and yield was estimated at 7466.67 kg per hectare. In 

the case of flower, Chrysanthamum was cultivated in 9 hectare of irrigated area, produced 3826159 

sticks and yield was estimated at 42512878 sticks per hectare.  

 

However, in Uttarakhand, lemongrass and rose were found to be cultivated in 1.04 hectares of irrigated 

land by the sample farmers, produced 121.5sticks and estimated yield was 117 sticks per hectare. 

Under fruit crop category, litchi and mango had been included in this season and cultivated 58 hectares 
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of irrigated area, produced 3944 quintal and yield was estimated at 6800 kg per hectare under this 

study in Uttarakhand. 

 

4.2: AREA, PRODUCTION AND FARM GATE PRICES OF HORTICULTURE CROPS 

The estimates of area and production under mono-cropping and mixed-cropping can at least guess the 

magnitude of cropping pattern of the individual crops. Also, in economics, net return of the farmer is 

also an important issue for the farming community. It was tried to study the area, production, and farm 

get price of the States, across the season and is presented in Table 4.2a. 

 

The total area cultivated under fruit crops in Assam was 36.58 hectares during the study period. It was 

solely contributed by mono-cropping system. Of the total, rabi season contributed 27.66 hectare, kharif 

season with 7.16 hectare and annual season with 1.76 hectare. As for vegetables, altogether 162.03 

hectares had been covered (144.16 ha as mono-cropping and 17.87 ha as mixed cropping), and rabi 

season contributed the largest share with 125.48 hectares (109.11 ha of mono and 16.37 ha of mixed 

cropping). It was followed by kharif season with 20.22 hectares (18.72 ha of mono and 1.5 ha of mixed 

cropping) and the summer season contributed 16.33 hectares (solely by mono-cropping). Of the spices, 

in the State, 35.47 hectare had covered (23.07 ha. as mono and 12.40 ha. as mixed cropping). It was 

basically contributed by the annual crop season with 20.57 hectares (8.17 ha. as mono and 12.40 ha as 

mixed cropping) and 14.90 ha. by rabi season (solely mono-cropping). In the case of plantation crops 

in Assam, only annual season was contributing this crop with 16.13 hectares (5.54 ha. as mono and 

10.59 ha. as mixed cropping).  

 

In Sikkim, major area was covered under spices crop was 125.57 hectares during the study period. Of 

the spices crop, 107.4 ha and 19.29 hectares had been brought under mono and mixed cropping system 

respectively. Also, rabi and kharif season contributed a major area under this crop, estimated at 107.63 

hectares and 104.5 hectares respectively. It was followed by vegetables with 80.60 hectares, and the 

major share was contributed by rabi season with 66.33 hectares (32.94 ha and 33.39 ha for mono and 

mixed cropping). As of the fruit crops, 56.07 ha (13.07 ha as mono and 43 ha as mixed cropping), and 

unfortunately, 41.3 ha (74per cent of the total fruit area) of land came under kharif season and hardly 

26per cent of the fruit area of the State was contributed by annual season. Under flower, 10.76 ha were 

covered, and it was entirely contributed by annual season (mono-cropping) in the State. 
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Table 4.2a: Distribution of Area under Mono Cropping and Mixed-Cropping in different Seasons (Area in Ha) 

States 
Major Crop Kharif Rabi Summer Annual Total 

Category Mono Mixed Total Mono Mixed Total Mono Mixed Total Mono Mixed Total Mono Mixed Total 

Assam 

Fruits 7.16   7.16 27.66   27.66       1.76   1.76 36.58 -  36.58 

Vegetables 18.72 1.5 20.22 109.11 16.37 125.48 16.33   16.33       144.16 17.87 162.03 

Spices       14.9   14.9       8.17 12.4 20.57 23.07 12.4 35.47 

Plantation                   5.54 10.59 16.13 5.54 10.59 16.13 

Sikkim 

Fruits   41.3 41.3             13.07 1.7 14.77 13.07 43 56.07 

Vegetables 0.71 6.3 7.01 32.94 33.39 66.33 4.38 2.9 7.28       38.03 42.59 80.62 

Spices   0.1 0.1 104.5 2.53 107.03 2.09 16.35 18.44       107.4 19.25 125.57 

Flowers                   10.76   10.76 10.76 - 10.76 

Himachal 

Fruits                     42.77 42.77   42.77 42.77 

Vegetables 62.44                       62.44  - 62.44 

Spices 14.28 12.33 26.61                   14.28 12.33 26.61 

Flowers 9.48   9.48                   9.48  - 9.48 

U'khand 

Fruits                   57.86 0.4 58.26 57.86 0.4 58.26 

Vegetables       4.6   4.6 7.61 0.08 7.69       12.21 0.08 12.29 

Spices             5.03 0.12 5.15       5.03 0.12 5.15 

Flowers 6.08 0.4 6.48       0.4 0 0.4       6.48 0.4 6.88 

Source: Ibid 
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In the case of Himachal Pradesh, largest area of the sample horticulture land was contributed by the 

vegetable crops with 62.44 hectares. It was solely contributed by the kharif season (mono-cropping). 

Similarly, 42.77 hectares of land was covered under the fruit crop (apple) and it was solely contributed 

by annual crop season (mixed cropping). Spices and flower crops were covered in 26.61 ha and 9.48 ha 

respectively during the kharif season.  

 

In Uttarakhand, the largest area of horticulture of the sample farmers was covered by fruit with 58.26 

hectares and solely by the annual crop season. Of which, 57.86 ha of area came from mono-cropping 

system and hardly 0.4 hectare of land was contributed by mixed cropping system in the State. Unlike 

other States included in this present study, Uttarakhand had a small sample size and consequently 12.29 

hectares of land was covered under vegetable crops (12.21 ha of mono and 0.12 ha of mixed).  Of the 

vegetable crops, summer season contributed larger share of land with 7.69 hectares at the share of 7.61 

ha and 0.08 ha as mono and mixed cropping system respectively in the State. A small share of land, 

estimated at 4.6 ha was contributed by kharif season (mono cropping) under the vegetable crop in 

Uttarakhand.  

 

As of the flower, 6.88 hectares had been covered, of which, 6.48 ha was contributed by mono cropping 

system and remaining 0.4 ha was contributed by mixed cropping system. Also, kharif season covered 

larger sample area of flower, estimated at 6.48 ha (6.08 mono and 0.4 mixed cropping), and hardly 0.4 

ha was covered under summer mono-cropping system. In the case of spices in Uttarakhand, altogether 

5.15 ha of land were covered during the study period. Of the total area under spices, 5.03 ha were 

contributed by mono cropping system and remaining 0.12 ha was contributed by mixed cropping 

system in the State. Also, the entire sample area of spice crop was cultivated in summer season (5.03 ha 

as mono cropping and 0.12 mixed cropping).  
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Table 4.2b: Area, Production, and Farm Gate Prices 

 

States Crop 

Category 

Name of the Crop Area 

(in Ha) 

Production 

(in Qtl.) 

Farm Gate Prices 

(inRs./Qtl.) *** 

Assam 

Fruits Banana, Pineapple, Orange, Assam Lemon 43.74 6270.51 1700 

Vegetables Gourd, Potato, Tomato, Brinjal, Onion, Peas, Cauliflower 162.03 24739.53 1319 

Spices Garlic, Ginger, Turmeric, Chilli, Pepper, Coriander 35.47 1157.56 9500 

Plantation Arecanut (Dry) 16.13 16.55 18500 

Sikkim 

Fruits Orange, Banana, Papaya 56.07 1380.74 1744 

Vegetables Beans, Leafy veg, Cabbage, Tomato, Carrot, Broccoli 80.62 3147.34 2016 

Spices Ginger, Turmeric, Chilli, Cardamom 125.57 1150.41 18165 

Flowers Orchid 10.65 668650** 56.40* 

Himachal 

Fruits Apple 34.39 10408 5548  

Vegetables Peas, Capsicum, Cabbage, Beans, Potato, Tomato,  105.21 19010  2200 

Spices Ginger 26.61 2096 2000 

Flowers Chrysanthemum 9.48 3826159** 5.00* 

U'khand 

Fruits  Litchi, mango 57.86 3943.8 1883 

Vegetables Potato, Tomato, Brinjal, Onion, Peas, Cauliflower 12.29 1054.86 2563 

Spices  Ginger, Turmeric, Chilli 5.16 853.8 2551 

Flowers++  Marigold  5.28 325 4680 

* Price/Stick, ** No. of sticks; ++ Farm gate price of lemongrass and rose was not collected (Albeit they were included in this study) 

*** Average Farm Gate Price of the crops included in the broader category of horticulture crops (in Rs perquintal)  

Source: Ibid 
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From the Table 4.2b, we can see Farm Gate Price (FGP) of the farmers, of the horticulture crops 

included in the present study in four States, albeit the study did not incorporate the cost side. FGP is 

the price which is received by the farmers after selling their produces. Also, we are aware that the 

market price of a commodity is not entirely enjoyed by the producers. It includes many other cost 

components, e.g. taxes, transportation charges, storage charges, mandi charges, etc., which are not the 

part of the producers’ income. We are not stretching on to that context in this paper. 

 

In Assam, the average FGP of the fruits (banana, pineapple, orange, and lemon) was estimated at Rs 

1700 per quintal during the study period (2010-11). It was Rs 1319 per quintal for vegetables which 

included gourd, potato, tomato, brinjal, onion, peas and cauliflower. While, the FGP of the plantation 

crops (dry areca nut) in the State was found to be around Rs 18500 per quintal. As of the spices crops, 

the FGP was around Rs 9500 per quintal.  

 

In Sikkim, the FGP of fruit was more or less same with Assam, estimated at Rs 1744 per quintal. 

However, it was Rs 1883 per quintal in Uttarakhand, Rs 5548 per quintal in Himachal Pradesh. It so 

happened that the individual fruit crops included under the broader fruit category in these States fetch 

higher market value, like apple, litchi, mango, etc. (refer Table 4.2b). As of the vegetables, the FGP in 

Sikkim was around Rs 2016 per quintal, Rs 2200 per quintal in Himachal Pradesh and Rs 2563 per 

quintal in Uttarakahnd. 

 

As discussed above, different crops which fetch different market value have been included under the 

broader crop category of horticulture crops like vegetables, fruits, spices and others. In the present 

study, cardamom was included in the sample survey in Sikkim. Similarly, only ginger was covered 

under the spices crop in Himachal Pradesh, while, ginger, turmeric and chilli were included under the 

spices crop category in Uttarakhand. As a result of which, the FGP of spices was Rs 18165 per quintal 

in Sikkim. However, it was Rs 2000 per quintal in Himachal Pradesh and Rs 2551 per quintal in 

Uttarakhand.  

 

In the case of flower as well, different flowers with different units of measurement have been covered 

in this study by different States. Therefore, comparative analysis of the crop in different States is not 

possible in this context. In Sikkim, orchid was covered in present study and FGP was estimated at Rs 



 Page 60 of 101 

56 per stick, Chrysanthemum was included in Himachal Pradesh and estimated FGP was found to be 

around Rs 5 per stick. While, marigold was covered under this study in Uttarakhand and FGP was 

estimated at Rs 4680 per quintal in the State during the study period.   

 

4.3 DIFFERENCE BETWEEN THE TWO ESTIMATES (SURVEY AND AGENCY) 

As also mentioned in the chapter I, despite the sector's impressive growth in recent years, there has 

been some discrepancies in terms of data-base (area, production and yield) of horticultural crops, and 

inclusion of individual crops in the broader category of horticulture crops in the country. This poses a 

serious problem in understanding the real development and contribution of horticulture sector in the 

country. Besides, there is no systematic data-base for the marginal and minor horticultural crops. The 

present section is an attempt to cross-check the variation of the yield level estimated by the public 

agencies and the primary field survey conducted by this study. However, the area and production of 

the sector cannot be included in this section due to the difference of the population/universe of the 

survey between the public agencies and the present study. For instance, public agencies (DES, NHB, 

etc) surveyed entire State and country, while, this present study covered a few sample villages from the 

selected States for the study. Also, in terms of the inclusion of individual crops under the broader 

horticulture crops (e.g. fruit, vegetable, spices, etc.), it was found to be different for different States 

and agencies and a few individual crops have been covered under this section. 

 

From Table 4.3a we can see the difference of yield level between the survey and agency data of the 

individual horticulture crops in Assam. Agency yield data reported here in this section was collected 

by the department of horticulture, government of Assam (agency, hereafter in this section) and a 

comparison, if not exact, was made with the sample survey conducted by this present study in 2012. 

Under the fruit crops, banana, pineapple, orange and lemon were included, and the former two crops 

were found to have been over estimated and the latter two were under estimated by the agency in the 

State. In the case of vegetables, 13 individual crops have been included for comparison. The yield 

level of green chilli and peas estimated by the agency was found to be equal in the survey. While, yield 

level of most of the crops under the broader vegetable crop category included in this section were 

found to have been over-estimated by the agency. Onion, cabbage, okra and cucumber were found to 

have been under-estimated of their yield level by the agency. As of the spices, barring turmeric, other 

individual crops included under this category have been under-estimated of their yield level by the 
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agency. In the case of plantation crops, areca nut and coconut have been under-estimated by the 

agency data, while, the betel vine was found to be over-estimated by the agency during the study 

period in Assam. 

 

4.3a: Yield difference between primary field survey and agency data in Assam (in kg/ha) 

State Name of the Crop Survey Yield  Agency Yield** Difference* 

  Fruits 

Assam 

Banana 10702.67 13298.75 - 2596 

Pineapple 11282.96 16377.00 - 5094 

Orange 16275.00 10302.00 5972 

Assam Lemon 6587.00 6320.00 272 

Vegetables 

Potato 7730.12 7998.50 - 268 

Onion 8750.00 4725.00 4025 

Tomato 32500.00 33000.00 -500 

Cabbage 35275.00 34000.00 1275 

Cauliflower 12800.00 13500.00 -700 

Cucumber 8225.24 8000.00 225 

Pea 1200.00 1200.00 0.00 

Okra 14300.00 14000.00 300 

Raddish 15800.00 16000.00 -200 

Carrot 20750.00 21000.00 -250 

Coriander 1815.20 3500.00 -1685 

Pumpkin 13966.67 18000.00 - 4033 

Green Chillies 7500.00 7500.00 0.00 

Spices 

Chilli 718.93 800.00 -81 

Turmeric 833.33 715.00 118 

Black Pepper 1478.00 1513.00 - 35 

Ginger 5974.33 11820.00 - 5846 

Garlic 4010.00 5000.00 - 990 

Plantation 

Areca nut 159.50 131.50 28 

Coconut (in nos.) 16135.50 11350.00 4785
+
 

Betel vine (in Gussi) 49484.67 64160.00 - 14675
+
 

* Difference is estimated by subtracting Agency data from the Primary survey 

** Data collected by the Department of Horticulture, Govt. of Assam 

+ In No or Gussi/bundle per hectare 

 Source: Ibid 
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In Sikkim (refer Table 4.3b), only orange was included under fruit category for yield comparison, and 

it was over estimated by the agency data. In the case of vegetables, all of them– kharif, rabi and 

summer vegetables available in the State mainly, leafy vegetables, carrot, beans, cabbage cauliflower 

gourd, etc, have been over estimated by the agency. While, ginger crop under spices category was 

under-estimated by the agency, and the cardamom and turmeric were over-estimated by the agency in 

the State. Similarly, the flower (orchid) was also over-estimated by the agency.    

 

4.3b: Yield difference between primary field survey and agency data in Sikkim (in kg/ha) 

State Name of the Crop Survey Yield  Agency Yield
+
 Difference* 

Sikkim 

Fruits 

Mandarin Orange 2847.77 3035.00 -187 

Vegetables 

Leafy vegetables, bitter gourd 1902.94 4981.00 - 3078 

Leafy, cabbage, cauliflower,  

beans, carrot 
3833.84 4922.00 - 1088 

Tomato (summer season) 5210.16 5760.00 -550 

Spices 

Ginger 5388.35 5301.00 87 

Turmeric 3353.61 3433.00 -79 

Cardamom 121.08 218.00 -97 

Flowers 

Orchid** 62784.00 128102.00 -65318 

* Difference is estimated by subtracting Agency data from the Primary survey 

**No. of stick/ha; 
+
Horticulture & Cash Crop Development Department, Govt. of Sikkim 

 Source: Ibid 

 

As for the Himachal Pradesh, only apple was included in this yield comparison, and it was under-

estimated by the agency. In the case of vegetable category, individual vegetable crops included in this 

study (refer Table 4.3c), other than tomato and cauliflower, have been over-estimated by the agency. 

While, the ginger crop yield was found to be under-estimated by the agency in the State. As of the 

flower, the chrysanthamum was highly over-estimated by the agency data. Of the vegetables, cabbage 

was found to have been over-estimated by the agency data. It was followed by capsicum and peas in 

the second and third position, in terms of over-estimation by the agency in the State during the study 

period.    

 



 Page 63 of 101 

4.3c: Yield difference between present study and agency data in Himachal (in kg/ha) 

States Name of the Crop Survey Yield  Agency Yield
+
 Difference* 

Himachal 

Fruits 

Apple 24200 5121.00 19080 

Vegetables 

Peas 4806.50 10480.00 - 5674 

Cauliflower 24352.00 23000.00 1352 

Cabbage 23540.00 36000.00 - 12460 

Beans 6674.00 10300.00 - 3626 

Potato 12672.50 14672.50 - 2000 

Tomato 12500.00 3200.00 9300 

Capsicum 7689.00 15000.00 -7311 

Spices 

Ginger 7877.00 7500.00 377 

Flowers 

Chrysanthamum** 403603.00 810000.00 -406397 

* Difference is estimated by subtracting Agency data from the Primary survey 

**No. of stick/ha; + Department of Horticulture, Govt. of Himachal Pradesh 

 Source: Ibid 

 

In the case of Uttarakhand, Table 3.1d indicates that yield of mango obtained through field survey was 

higher than that of the yield provided by the secondary data. This difference may probably be due to 

the adoption of high yielding varieties by the respondents of the sample farmers, while, the lichi yield 

was found to be over estimated by the agency during the study period. In terms of vegetable yield 

difference, french bean, onion, potato, tomato, onion, cauliflower, and pea obtained through field 

survey was lower than that of the estimates of secondary data. Also the okra and radish under the 

vegetable category have been under-estimated by the agency. In case of spice crop, ginger was over 

estimated by the agency, while, turmeric and chilli were found to have been under-estimated by the 

agency data. As of the flower crops, yield of marigold obtained through survey was much higher than 

estimates made by the secondary data. The same pattern held true for rose in the State.   
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4.3d: Yield difference between primary field survey and agency in Uttarakhand (in kg/ha) 

State Name of the Crop Survey Yield  Agency Yield
+
 Difference* 

Uttarakhand 

Fruits 

Mango 6673.5 4081 2593 

Litchi 2995 1291 - 1704 

 
Beans 5471 9498 - 4027 

Potato 10544 13600 - 3056 

Tomato 9375 13789 - 4414 

Onion 4875 5400 - 525 

Vegetable Peas 7002.5 9510 - 2508 

Okra 5379 10303 4924 

Raddish 13125 15708 2583 

Cauliflower 20000 12650 - 7350 

      
 

Spices 

Turmeric 2556 11280 8724 

Chilli 4983 7336 2353 

Ginger 17416 14600 - 2816 

Flowers 

Marigold 4985 3181 1804 

Rose** 625 886 261 

* Difference is estimated by subtracting Agency data from the Primary survey 

** Number of Sticks/Ha; +Directorate of Horticulture, Govt. of Uttarakhand 

 Source: Ibid 
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CHAPTER V 

 

TECHNOLOGIES ADOPTED, BENEFITS RECEIVED, PROBLEMS FACED AND 

FARMERS' PERCEPTION FOR FUTURE PROSPECT AND SUGGESTIONS 

 

5.1: TECHNOLOGIES ADOPTED BY THE SAMPLE FARMERS 

The chapter deals with the information related to the adoption of new techniques and methods by 

farmers, benefits received, nature of problems faced and the suggestions and future prospects of 

horticulture crops identified by them.  

 

From the Table 5.1 we can see that in Assam, 369 households out of 1119 sample of the present study 

(33 per cent of the sample) have responded on the query of application and adoption of new 

technologies under horticulture sector. Out of the total responded sample households (369), 10 per cent 

of them used poly house and covered 1.05 per cent of the total land. At the same time, 100 per cent of 

farmers were found to have adopted INM/IPM and covered 99 per cent of the total land used by the 

respondents.   

 

Table 5.1: Adoption of Technology by the Sample Farmers in 2010-11 (Area in Ha) 

State Poly House Green House INM/IPM Total 

Farmer 

Area 

No. of 

Farmer 

Area No. of 

Farmer 

Area No. of 

Farmer 

Area 

Assam 
36 

(9.75) 

0.7 

(1.05) 
- - 

369 

(100) 

65.95 

(98.94) 

369 

(100) 

66.65 

(100) 

Sikkim 
64 

(65.97) 

0.74 

(23.64) 

19 

(19.58) 

0.23 

(7.34) 

14 

(14.43) 

2.16 

(69.00) 

97 

(100) 

3.13 

(100) 

Himachal - - - - 
109 

(100) 

52.25 

(100) 

109 

(100) 

52.25 

(100) 

Note: Figures in the parenthesis are the per cent of the total farmers adopted technologies 

Source: Ibid 

 

In Sikkim, altogether 97 out of the total 326 sample households taken for the study used the entire 

three technologies– poly house, green house, INM/IPM. It was approximately 30 percent of the total 

sample farmers included in the present survey and used 3.13 hectares of land.  Of the total 97 farmer 

(assumed 100 per cent), 66 per cent (64 households) of them used poly house and covered 24 per cent 

of area. Also, 20 per cent and 14 per cent of the farmers used green house and INM respectively and 
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covered 7 per cent (0.23 ha) and 69 per cent (2.16 ha) of the land respectively.  While, in Himachal 

Pradesh, 109 households out of the total 334 sample households included in this study, used INM/IPM 

and covered 52.25 hectares of land for the purpose.  

 

5.2: BENEFITS RECEIVED BY THE FARMERS IN LAST FIVE YEARS 

In this section, we are trying to compile the benefits received from the agencies (often, state) by the 

farmers, in cultivation of horticulture crops in the States included in this study. As the benefits 

received by the farmers have been different for the different crops and different States, exact 

comparison cannot be made. Hence, separate reporting system was made in this section, for the 

benefits received by the farmers. 

 

In Sikkim, it has been reported that 2.27 per cent sample households were covered under different 

floriculture schemes in East Sikkim, while, all the sample farmers were covered under the Vegetable 

Initiative Urban Cluster (VIUC) scheme in South Sikkim and 37.25 per cent sample households were 

found to be under the Good Agricultural and Environmental Practice (GAEP) scheme in West Sikkim. 

Altogether, 5.11per cent of the sample farmers were covered under Oxidation Reduction Potential 

(ORP) scheme in East Sikkim, 70 per cent were covered under Communicating for Agriculture 

Education Programmes (CAEP) scheme and 30 per cent were covered under Supervised Agricultural 

Experience Programme(SAEP) scheme in North Sikkim, 98.31per cent came under VIUC scheme in 

South Sikkim and 7.84 per cent of the sample farmers were covered under GAEP scheme in West 

Sikkim, received seedlings for horticulture plants in last 5 years.  

 

Amongst the total sample farmers, 34.66per cent were found to be under the floriculture scheme in the 

State. Out of total sample farmers, 35.23 per cent and 5.11per cent were covered under the floriculture 

and ORP scheme respectively in East Sikkim, 52.5 per cent and 25per cent were covered under CAEP 

scheme and SAEP scheme respectively in North Sikkim, 100 per cent farmers came under VIUC 

scheme in South Sikkim and 33.33 per cent farmers were covered under GAEP scheme in West 

Sikkim, got assistance with plant protection materials from the government side. Maximum farmers 

were given assistance with chemicals under CAEP scheme (70per cent) and SAEP scheme (27.5per 

cent) in North Sikkim. The assistance given under floriculture schemewere very few in number, 

estimated at 1.70per cent in East Sikkim and under GAEP scheme, it was 7.84per cent in West Sikkim.  
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In Uttarakhand, benefits through agricultural subsidies or other government sources played an 

important role in the overall growth of horticultural sector. Moreover, subsidies have been an integral 

part of government programmes launched from time to time to increase the productivity of the crops 

and for the development of the emerging agricultural sector especially the horticulture. Albeit, the 

exact detail and amount or type of support is not given in this section, the growers of horticultural 

crops in Mithyangaon of Tehri Garhwal district received assistance for seed and plant protection from 

the horticulture department of Uttarakhand during 2011-12. Similarly, respondents in Prateetpur 

village of Dehradun district received seeds of vegetables through the National Horticulture Mission 

(NHM), Horticulture Technology Mission (HTM) and Krishi Vigyan Kendra (KVK). The respondents 

growing flowers in Kangri village of Haridwar district received seed and financial support under the 

NHM and Self Help Group (SHG). Also, we have noticed that performance of different respondents in 

selected villages was found to be varied in terms of yield rates of horticultural crops. Although, several 

factors determine yield rates, extension through training plays an important role. Unfortunately, in 

Uttarakhand, all the respondents in this study did not report complete information of the training and 

assistance received by them.  

 

In Himachal Pradesh, the data related to the benefits/extension services received by the horticulture 

growers from the state departments/agencies of horticulture is for the period of 2010-11. The entire 63 

fruit growers (Shimla, Jubbal) had received the benefit from the government under the National 

Horticulture Technology Mission (NHTM).  The assistance was provided in the form of plants and 

equipments (power trailer, sprayer, scissors etc.) worth Rs 95280 and Rs 162400 respectively.  In the 

case of floriculture, out of 46 growers, 44 growers i.e. about 96 percent had received the benefit from 

the government in the form of subsidy to increase the area under flowers. None of the vegetable and 

spice growers received the assistance from the government in any form, in the State, during the study 

period.  

 

It can be observed from the information provided by the States that with the help of schemes and 

assistance from various departments/agencies farmers have benefited a lot in one or the other form. 

Unfortunately, information of Assam in this regard was not gathered in this study. In Sikkim, schemes 

for floriculture, ORP, VIUC, etc, were introduced in the beginning of 2006 and lasted till 2011. 

Through this effort, many farmers were given assistance with respect to seeds, plant protection and 
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subsidy. This assistance was met by providing financial credits, training for chemical use, drip 

irrigation and sprinkler irrigation to the farmers cultivating horticulture crops. NHM and HTM 

schemes were launched in the State of Himachal and assistance was given related to plant equipments 

and subsidy. The assistance was met by providing power trailers, sprayers, and increasing the area 

under flowers. In Uttarakhand, schemes like NHM, HTM, and KVK, etc. was initiated and assistance 

was provided for seeds, plant protection and subsidy. The aids were met by providing financial support 

to the farmers along with training, and supplying diseased free HYV seeds. 

 

5.3: FARMERS’ OPINION FOR DEVELOPMENT OF HORTICULTURE SECTOR 

To understand developmental prospects of horticulture sector in the States selected for the present 

study, farmers' opinion is taken in this study. For proceeding to prospects of horticulture sector's 

development, problems faced by the horticulture farmers, roughly, if not exact, have to be assessed 

first.To understand problems faced by the farmers, opinions of the farmers were asked with respect to 

the production, distribution, infrastructure, labour, marketing, etc. of the sector. Also, the problems 

like seeds, storage, packaging materials and market centre have been considered as different types of 

problem. The intensity of these problems was measured by the number of farmers who responded to 

these problems and the information is presented in the percentage form. Based on this technique, it had 

been observed that in the production side, availability of seeds was a problem but not so serious. 

Nevertheless, the problems faced by the farmers of horticulture crop have been provided separately for 

different States in a summarised form.  

 

In Assam, the sample farmers continued to face a number of those problems in adopting improved 

technology like poly house, green house and application of INM and IPM practices. It was found that 

majority of the sample farmers could not apply improved technology due to high cost of inputs, 

coupled with financial crunch, lack of proper knowledge, in accessibility, lack of proper guidance and 

ignorance of the farmers, etc. 
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Table 5.3a: Nature of Problems Faced by the Farmers of Horticulture in Assam (2010-11) 

Name of the District Road  

Infrastructure 

Seeds Packaging  

Material 

Labour Storage Market Farmers* 

Barpeta 467 0 0 0 0 89 556 

Kamrup(Rural) 73 0 0 41 73 0 187 

Nagaon 0 0 0 58 0 0 58 

Sonitpur 407 263 86 0 407 0 1163 

Assam 

 

947 

(48.2) 
263 

(13.4) 
86 

(4.4) 
99 

(5.0) 
480 

(24.4) 
89 

(4.5) 
1964 

(100.0) 

* Multiple response; Figures in parenthesis are the % of the total  

Source: Ibid 

 

The Table 5.3a clearly shows (multiple responses) that road infrastructure was identified as the largest 

problem faced by the sample farmers, accounted for 48.2 per cent of the respondents. Storage was the 

second largest problem felt by the farmers and accounted for 24.4 per cent of the respondents. 

Shortage of quality seed was another problem felt by 13.3 per cent of the sample respondents. The 

other constraints of growing horticultural crops as identified by the sample farmers were shortage of 

labour (5%), packaging of products (4.4%) and lack of potential market (4.5%). 

 

In Sikkim, the problems faced by the respondents have been recorded in Table 5.3b in 2010-11. 

Multiple responses were recorded in this context. The storage facility was recorded the highest and the 

largest problem for the horticulture farmers in Sikkim, estimated at 24.5 per cent. It was followed by 

the packaging and marketing problems, accounted at 17.6 per cent each during the study period. The 

road network or the road infrastructure was also indentified as one of the important difficulty faced by 

the horticulture farmers in Sikkim and accounted for 14.9 per cent of the total respondent. The labour 

availability was also not very less than the road network problem in the State, accounted for 14.3 per 

cent of the total respondent and ranked at the 4
th

 place among all the types of problem faced by the 

farmers. However, the seed problem was found to be very negligible, ranked at the bottom among all 

the problems revealed by the farmers.  
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Table 5.3b: Nature of problems faced by the horticulture farmers in Sikkim (2010-11) 

 
District 

 
Road 

Infrastructure 

Seeds Packaging 

Material 

Labour Storage Market Other 

(Info) 

Farmers* 

East 

Sikkim 
89 25 102 91 135 121 54 617 

North 

Sikkim 
29 3 40 9 37 17 4 139 

South 

Sikkim 
32 6 36 40 59 30 19 222 

West 

Sikkim 
22 6 25 24 51 34 11 173 

Sikkim 

 
172 

(14.9) 

40 

(3.5) 

203 

(17.6) 

164 

(14.3) 

282 

(24.5) 

202 

(17.6) 

88 

(7.7) 

1151 

(100.0) 

* Multiple response; Figures in parenthesis are the % of the total  

Source: Ibid 

 

The various problems faced by the farmers in the selected villages of Himachal Pradesh are presented 

in Table 5.3c. The problems revealed by them were again of the multiple responses. The problems 

such as seeds and labour shortage were considered as the problems from production side, while, the 

problems related to road, storage, packing material and market centre were the problems from 

marketing side.  

 

Table 5.3c: Nature of Problems Faced by the Horticulture Farmers in Himachal (2010-11) 

Name of the  

Village 

Road 

Infrastructure 

 Seeds Packaging  

Material 

Labour Storage Market Farmers* 

Dhali  27 0 52 63 59 63 264 

Dharesh-Gawech 65 60 94 70 95 76 460 

Sargaon 46 40 46 0 46 21 199 

Toru-Bhaila 111 20 111 111 111 111 575 

Himachal 
 

249 

(16.62) 

120 

(8.01) 

303 

(20.23) 

244 

(16.29) 

311 

(20.76) 

271 

(18.09) 

1498 

(100) 

* Multiple response; Figures in parenthesis are the % of the total  

Source: Ibid 

 

From the Table 5.3c we can see that lack of storage facilities was the main problem felt by 20.76 per 

cent of the farmers, followed by lack of packing material by 20.23 per cent of the respondents. The 

number of market centre or marketing facility was also indentified as an important factor in this study, 

accounted for 18.09 per cent of the total respondent. Poor road infrastructure and labour shortage were 

found to be ranked in the fourth and fifth position with 16.62 per cent and 16.29 per cent respectively. 
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While, the problem of seeds was found to be ranked at the least and accounted for 8.01 per cent of the 

total respondent during the study period in Himachal Pradesh.  

 

In the case of Uttarakhand, no specific table was prepared for this section. However, a consolidated 

summary is given in this context. To mention a few, the availability of proper infrastructure was found 

to be one of the backbones of horticultural growth for the farmers in Uttarakhand. In reality, 

production and distribution of the horticulture crops in the remote villages was badly affected by the 

weak roads, telecom, etc. Uttarakhand has a great advantage of agro-climatic condition for growing a 

large variety of horticultural crops. This natural advantage should be exploited for the benefit of 

farmers. Availability of improved seed was also identified as an important factor for development of 

horticulture sector in the State. Besides, the easy availability of planting material was also found to be 

an urgent need of the horticulture policy. Also, the availability of credit was identified as important 

problem for the commercial horticulture farmers in Uttarakhand.  

 

5.4: THREE MOST IMPORTANT WAYS TO IMPROVE HORTICULTURE IN THE STATES 

To develop horticulture sector in the NE&HS perception of the farmers is also very necessary. In this 

regard, all the farmers of the sample villages were asked to provide three important suggestions on 

priority basis for the development of horticulture sector from their observations and past experiences. 

It was followed by the future prospects of the sector as felt by the farmers and the same are reflected 

for the four States in consolidated form in Table 5.4a and Table 5.4b. Nevertheless, the State specific 

analysis has also been made separately.  

 

In Assam, all the sample farmers of the selected villages felt that soil testing is a must for balanced use 

of fertilizer and other farm inputs. They opined that their soil needs to be tested in order to determine 

proper doses of fertilizers for cultivation of the horticulture crops. Presently, the farmers in the State 

are applying fertilizers and other inputs based on their traditional knowledge and experience. So, 

before applying any inputs in the field, they suggested that soil testing should be undertaken first on 

the priority basis.The second important suggestion offered by the sample farmers was to make 

available the required quantity of micro-nutrients like zinc and boron. Micro nutrients are generally 

used at the time of flowering/fruit bearing stage of the crops with the help of sprayers. The availability 

of the required micro-nutrients within the easy reach of the farmers at the time of application makes a 
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difference in the sector. The farmers of Assam had to purchase it from the fertilizer dealer(s) generally 

located at distant places, for which they had to bear an extra overhead cost on transportation. 

Therefore, the sample farmers suggested that the required micro nutrients should be made available 

within the vicinity of the village area or nearby towns. Moreover, the State horticulture department 

should launch vigorous campaign to educate the farmers on application of micronutrients. Besides, the 

sample respondents suggested that road communication and marketing infrastructure should be 

improved so that their produce can be transported to the market easily. At the time of field 

investigation, it was noticed that most of the sample areas were flood affected and road condition was 

very bad. Most of the horticultural crops are perishable in nature and the sample farmers were deprived 

of getting better price for their output due to lack of adequate market support. So, the sample farmers 

felt that market and road communication should be improved. The third suggestion given by the 

farmers was to make possible the availability of improved seed of various kinds. Also, the respondents 

were of the view that the quality seed/planting material in adequate quantities be arranged at 

subsidized rate by the government on time. 

 

As of the Sikkim, the respondent’s reply for the same has been depicted in Table 5.4a. The facts and 

figures of the Table 5.4a indicate that opinion from maximum respondents went in favour of providing 

better storage facility, accounted for 34.05 per cent of the total sample in the State. The sizable 

proportion of respondents, estimated to 18.4 per cent of the total sample also suggested to provide 

better packaging and marketing facility. The third and equally important suggestion made by the 

respondents, estimated at around 15 per cent of the total sample, was the provision of appropriate 

transport facility in the State. Besides, some of the respondents, estimated at 6.44 per cent opined for 

better marketing facility for the development of horticulture sector in the state. Last but not least, 

around 4 per cent of the farmers suggested for regulated market for the betterment of horticulture crops 

in Sikkim. As of the future prospects revealed by the farmers in Sikkim (refer Table 5.4b), the State is 

considered generally as “An Organic State”. The adoption of organic farming was expected to have 

more prospects for the farmers of the study area, and around 12 per cent of the total farmers (38 

farmers) in Sikkim felt in this direction. The second-most important intervention which can have better 

future prospect of the sector was the provision of export market. It is a fact that not only organic 

vegetable crops but also the organic cymbidium orchids will have a good market in the European 

countries. In the study area, around 6 per cent of the respondents believed that introduction of some 
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new varieties, better price and marketing at village level of horticulture crops would play a significant 

role in the process of horticulture development in Sikkim.  

 

In Himachal Pradesh, around 28 percent of the sample farmers suggested that the facilities of storage 

should be given the highest priority for development of horticulture sector. In the second suggestion, 

around 27 percent of farmers opined for making the availability of packing material for further 

development of the sector. Making availability of marketing facility as an important step for the 

development of the sector was felt by 24per cent of the total farmers in Himachal. Also, improvement 

of road network was opined by 22 percent of the farmers for the sector's development in Himachal 

Pradesh. As of the future prospect, 61 percent of the farmers were expecting for more income 

generation from the sector in future. It was followed by 56 percent of the farmers who were very 

optimistic for better employment generation from the sector and about 41 percent of the farmers were 

of the view that there is high possibility of processing unit in the State.  

 

In Uttarakhand, a need was felt by the majority of farmers to promote shorter gestation period variety 

of seeds of vegetable and fruits crops, medicinal and aromatic plants and commercial flowers crops 

through research and development. Secondly, marketing facilities and easy access to the modern 

market by the rural farmers had been suggested by the farmers. Timely availability of good quality 

planting material, mushroom spawn and pasteurized compost/vermi-compost were also one of the 

major bottlenecks in the State. Further, availability or easy access of these planting materials had also 

been suggested by the farmers. As of the future prospects of the sector in Uttarakhand, most of the 

farmers opined that the growth of this sector definitely will enhance income of the farmers and reduce 

the unemployed agricultural part through diversification of the sector. Secondly, most of the farmers 

expect to increase region specific crops' output in the State in the coming years. Also, larger 

employment generation is expected if the sector grows in the coming years, provided the proper 

support and care is taken.  
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Table 5.4a: Three Most important Suggestions given by the Farmers for the Improvement of Horticulture 

State 
Total  

Farmers 
Suggestion 1 Suggestion 2 Suggestion 3 

Assam 1119 Infrastructure and Soil testing 

facility for balance use of 

fertiliser & other inputs 

Improvement of 

marketing and road 

communication.  

Assured price for marketed quantity, 

quality seeds at subsidised rates 

Sikkim 324 Better Storage Facility Better Packaging and 

Marketing facility 

Improved transport facility 

Himachal 334 Better Storage Facility Better Packaging Improved access to market 

Uttarakhand 93 Timely availability of quality 

seeds at the reasonable price 

Regulated market facility 

and proper market 

information 

Timely availability of chemical fertilisers 

at the reasonable price  

 
Source: Ibid 

 

Table 5.4b: Three Most Important Future Prospects of Horticulture as Expressed by Farmers 

State Total Farmers Future Prospect 1 Future Prospect 2 Future Prospect 3 

Assam 1119 

Export potential, scope for 

value added product, new 

variety with provision of 

cold storage 

Scope for value added product, 

Employment generation, may fetch 

better prices, and prices must be 

fixed by Govt. agencies 

Employment generation, export 

potential, scope for value added products 

and processed food 

Sikkim 324 
Organic output marketing 

prospect 

Export potential of horticulture Fetching better price and better 

employment  

Himachal 324 
For more income 

generation 

Employment generation Possibility of processing unit in the State 

U’khand 93 

As infrastructure including 

markets, storage and roads 

are improving, more 

income can be generated 

from the horticulture  

Availability  of region specific 

improved varieties will enhance 

horticulture 

Timely availability of planting/input 

material will create more employment in 

the sector 

Source: Ibid 
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CHAPTER VI 

 

METHODOLOGY ADOPTED, TRAINING CONDUCTED AND 

DIFFICULTIES FACED BY THE AGENCIES 

 

6.1: METHODOLOGIES FOLLOWED BY THE AGENCIES FOR ESTIMATION  

In this section, an attempt has been made to capture the information related to the diverse 

methodologies and systems followed by various agencies while estimating horticultural base line 

data of different States selected for the study. The estimation of horticultural crop data comprises 

mainly of two sets– area and production on fruits, vegetables, spices, aromatic crops, nuts and 

flowers. Also, there are two main agencies at the country level, which generate production data on 

horticultural crops. The first is the Directorate of Economics and Statistics, Ministry of Agriculture 

(DES), which operates a Centrally Sponsored Scheme “Crop Estimation Survey on Fruits and 

Vegetables”. This scheme is in operation in 11 States of India (i.e. Andhra Pradesh, Gujarat, 

Himachal Pradesh, Karnataka, Maharashtra, Odisha, Punjab, Rajasthan, Haryana Tamil Nadu and 

Uttar Pradesh) covering seven each crops under fruits, vegetables and spice crops, for estimating 

area and production. The fruit crops covered under the estimation system are– mango, banana, 

apple, citrus, grapes, pineapple and guava. The vegetable and spice crops include potato, onion, 

tomato, cabbage, cauliflower, ginger and turmeric. The survey, which is still in the “pilot” stage, 

follows a stratified three-stage random sampling design in the case of fruit crops, with village, 

orchard and fruit bearing tree as the sampling units at the successive stages. The sample size is 

usually 150 to 200 villages in each major fruit-growing district, five orchards per sample village 

and four fruit bearing trees per orchard. The number and weight of fruits gathered from the 

sampled trees is observed and recorded, which forms the basis for yield estimation. The survey 

approach in case of vegetable crops is a little more complex because of their special features like 

short duration of the crop and the number of pickings required during recording of the harvested 

produce. The results of the DES survey are published in its “Report and Database of Pilot Scheme 

on Major Fruits and Vegetables”. The second major data source of horticultural statistics in the 

country is the National Horticultural Board (NHB), which compiles and publishes estimates of 

area, production and prices of all important fruit and vegetable crops based on reports furnished by 

the State Directorates of Horticulture and Agriculture. The methodology followed by NHB for 
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estimating area and production has not been clearly spelt out. These estimates are apparently based 

on the informed assessment of local officials dealing with horticulture and the reports of market 

arrivals of major wholesale fruit and vegetable markets. 

 

Directorate of Economics and Statistics (DES) releases estimates of area, production and yield 

with respect to principal crops and selected important horticultural crops. For area estimation, a 

prescribed method based on categorization of States is used which includes use of land records 

maintained by revenue agencies and the area statistics built up on the basis of sample surveys as 

envisaged under the scheme called ‘Establishment of an Agency for Reporting of Agricultural 

Statistics’ (EARAS). The yield rate is another important component to arrive at production 

estimates. The yield estimates are obtained through analysis of Crop Cutting Experiments (CCE) 

conducted under scientifically designed "General Crop Estimation Surveys" (GCES). It was also 

noticed that the Directorate of Economics and Statistics (DES) conducts crop cutting experiments 

on 9 crops– summer paddy, winter paddy, autumn paddy, mustard, sugarcane, maize, jute, black 

gram and potato. Thus, potato is the only vegetable crop on which crop cutting method is applied 

for estimation. In case of mixed crops, numbers of plants are estimated by the concerned officials 

to arrive at area data. For other horticultural crops, area and production data are calculated with the 

help of eye estimates and oral enquiry.  

 

In Assam, multiple agencies are involved in collection/generation of horticultural data and 

enumeration of the crops' area, production and yield. They are mainly– the Department of 

Agriculture (DoA); Department of Horticulture (DoH) and Directorate of Economics and Statistics 

(DES). In terms of methodology adopted by the agencies, officially, the Village Level Extension 

Workers (VLEW) and Agricultural Development Officer are supposed to collect the field level 

data on the basis of households, in terms of number of plants of a particular crop they grow. In the 

next phase, the number of crops per unit area with standard spacing is calculated to arrive at the 

area that can be covered with the number of plants already assessed for the village. Reports 

received from each of the districts are compiled to project the State level data. Similarly, for 

productivity, it is the calculated production on an average weightage basis, which is multiplied by 

the area to arrive at the figure on total productivity.        
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The details of crop area and land use particulars are recorded in a register called ‘CHITHA’ by the 

Lat Mandals (Primary Workers) in the villages under their jurisdiction in each crop season. On the 

basis of this basic document, the Directorate of Economics & Statistics, Government of Assam 

prepares district and State level Land Use Statistics, i.e. area abstract, crop abstract and irrigation 

abstract. But this procedure entails and induces delays in providing statistics of area under crops 

for which proper utilization (for production estimates of different crops) is not done.  

 

Crop Estimation Survey (CES) is one of the vital components relating to agricultural statistics 

undertaken by the Directorate of Economics & Statistics, Assam. Its objective is to estimate 

district level and State level average yield and production of principal food and non-food crops 

conducting scientific experiments like, crop cutting experiments. Nine principal food and non-food 

crops are covered under CES in Assam, which includes autumn paddy, jute, winter paddy, black 

gram, rape and mustard seeds, potato, sugarcane, wheat and summer paddy.  

 

The Forecast Crop Calendar (FCC) is yet another method adopted by Assam for estimation of 

area, production and yield of horticulture/agriculture crops. It provides a calendar showing specific 

dates and crops for holding forecast meetings at sub-division level for preparation of forecast area 

and estimation of average yield etc. On the receipt of this, the meetings of SCAS are held for 

finalization and release of District and State level estimates of area, average yield and production, 

for onward transmission to the Government of India as per crop forecast calendar. 

 

In Sikkim, crop cutting experiments are being adopted to estimate the productivity of major 

horticultural crops in the State. Village Level Officers (VLOs) under Department of Land Revenue 

are supposed to keep a record of such estimates and update at regular intervals.  But at the village 

level, one finds such estimates regarding area under few crops, at an aggregate level. It thus 

becomes difficult to have an idea of yearly change of area under a wide range of horticultural 

crops that are being cultivated in the villages. Moreover, the land record is kept with the village 

level officers, while the horticultural data are estimated at cluster level whose jurisdiction is 

different from that of the villages. Often a cluster is the agglomeration of several villages or part of 

several villages. Hence, the data on area collected by the revenue department does not correspond 

to horticultural cluster. However, the horticulture and cash crop development department has an 
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approximate estimate of area under different horticultural crops at the cluster level. By and large, 

the Horticulture and Cash Crop Development Department (DHCCD) under Government of Sikkim 

shoulders the responsibility of estimating the productivity of horticultural crops in the State and 

publishes the report annually. The department carries out exhaustive crop cutting experiment 

throughout the State for major horticultural crops in different clusters. Fruits like Sikkim Mandarin 

Orange, Banana or spices like large cardamom or ginger come under such experiments. Apart 

from fruits or spices crop, cutting experiment is also done for major vegetables like cabbage, 

cauliflower, radish, etc. But, such exercises, often faces difficulty in estimating the area under 

horticulture crops. In many cases, the area estimates are carried out in a roundabout manner – 

estimating the number of plants and spacing between them.  

 

In Himachal Pradesh three departments namely– Land Records, Horticulture and Agriculture are 

involved in the collection and compilation of data related to horticultural crops. Therefore, the 

methods adopted by these departments for the collection of data regarding area, production and 

productivity show some differences. The nodal officer for the State is the Director of land records. 

The data on crop area and production is normally collected every six months (October for kharif 

and in April for rabi) by the village level Patwari. This system of area enumeration is known as 

‘Girdawari’ in Himachal Pradesh. For production and productivity or yield two methods are 

currently being adopted in the State, i.e. Random Sampling Method and Traditional Method. The 

former is used to estimate the yield per hectare with respect to four cereal crops– maize, paddy, 

wheat, barley, and two vegetable crops– potato and ginger. The crop cutting experiments by 

random sampling method is also being conducted jointly by the field staff of Revenue and 

Agriculture Department. The results of crop-cutting experiments so obtained are being used to 

estimate the production and productivity; while, the Traditional Method is used to measure 

productivity of the remaining crops which are not included in the Random Sampling method. 

Under this method, the Revenue Officer of each district visits the villages during harvesting time, 

selects a plot under the particular crop, and measures the plot and the production of the crop to 

estimate the yield per hectare. 

 

The department of Agriculture, Govt. of Himachal Pradesh has two schemes, namely Timely 

Reporting Scheme (TRS) and General Crop Estimation Survey (GCES) to collect and compile the 
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data on area, production and productivity of different kharif and rabi crops. Under TRS, the data 

on area of cereals, pulses, oilseeds, spices and vegetables are collected and compiled. Under 

GCES, crop cutting experiments are conducted to estimate the productivity of maize, paddy, 

wheat, barley (cereal crops), potato and ginger (vegetable crops) throughout Himachal Pradesh, 

using random sampling technique. Also, the department has another scheme called Improvement 

of Crop Statistics (ICS) for inspection of the data collected by the primary workers involved in the 

former two schemes sponsored by the Ministry of Statistics and Programme Implementation, 

Govt. of India.  The other vegetables cauliflower, cabbage, peas, capsicum, beans etc. are not 

covered under GCES for estimation of productivity.   

 

For estimation of area, production and productivity of vegetable crops other than potato and 

ginger, the department of Agriculture employs agriculture scientists/officials in the districts, 

blocks and circles. Each Agriculture Office at the district level is headed by Deputy Director and 

block office by Subject Matter Specialist (SMS) under whom two Agriculture Development 

Officers (ADO) work and four Agriculture Extension Officers (AEOs) work. The Agriculture 

Extension Officers visit the villages, in their circle (headed by ADO), to record the data regarding 

area and production of these vegetables on the basis of field observation and interview of the 

farmers. 

 

The State Department of Horticulture collects area, production and yield data with respect to fruits 

and flowers. For measuring area under different fruit crops, the horticulture scientists frame a 

norm to apture information related to number of fruit plants grown per hectare. Using these norms 

and mortality rate of the plants, the area under fruit crops is calculated directly from the supply of 

nursery plants. There are private (registered with Horticulture Department) and government 

nurseries at the block level, which supply the nursery plants through the Horticulture Development 

Officer (HDO). The Horticulture Development Officers maintain a record of plants supplied to the 

orchardists every year. Generally, the orchardist plants a nursery fruit in the gap where plants have 

been damaged due to some disease. It is known as rejuvenated area. For the estimation of area 

under cut-flowers, the whole process can be divided into three levels – Directorate of Horticulture 

at State level, Deputy Director of Horticulture at the district level and Horticulture Development 

Officer (HDO) at the block level.   
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In Uttarakhand, two major sets of data are available for horticultural crops (1) data collected by the 

Directorate of Horticulture (2) data collected by the Directorate of Economics and Statistics, 

Uttarakhand. The Directorate of Horticulture is an apex body of the State dealing with matters 

related to development of horticulture. The director looks after its activities. At district level, 

District Horticulture Officer is the senior most officers appointed and is responsible for the 

preparation of district level data for area, production and yield of horticultural crops each year in 

his jurisdiction. Further, one Horticulture Inspector is deputed at the block level who is responsible 

for data collection at the village level through Horticulture Mobile teams. Currently, 285 teams in 

Uttarakhand collect data on horticultural crops. The Horticulture Inspector consolidates the 

information collected by mobile teams from villages and forwards this information to District 

Horticulture Officer. After receiving information from all the blocks in the district, it is finalized 

by Horticulture Officer. Normally, a meeting of the associated officers is convened before 

finalizing the report. In case of any shortcoming, it is corrected before submitting the report to the 

Directorate of Horticulture, Uttarakhand. The mobile team maintains a register with particulars of 

horticultural crops grown in the village with area allocation on the basis of information from 

farmers for the reference year. The production and yield rates are calculated on the basis of 

information collected from the farmers and based on eye estimates.  

 

The Directorate of Economics and Statistics (DES), Uttarakhand has got the strength of 200 

persons spread across the 13 districts, two divisional units and a head office. At the village level, 

there is one Patwari working under the aegis of the Department of Revenue. He/she collects 

village-wise data on area under various crops including horticultural crops based on land records 

and submits it to the ADO at block level. These statistics are further submitted to the Statistics and 

Economic Officers of the districts and annual report is prepared and forwarded to the Deputy 

Directors heading divisional offices. The Deputy Directors, in turn, consolidates the report for the 

division and forwards it to the Directorate of Economics and Statistics of the State. Crop estimates 

are carried out by DES for a large variety of crops including cereals, pulses, oilseeds, sugarcane, 

etc. excluding a few horticultural crops such as potato and onion. The data on production are 

collected through field observations. These data have severe limitations in terms of coverage of 

horticultural crops. It does not cover fruits, most of the vegetables, plantation crops, flowers, and 

spices, medicinal and aromatic plants. The horticulture data collected by the Directorate of 
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Economic and Statistics are not widely used due to its extremely limited coverage of horticultural 

crops. 

 

6.2: TRAINING CONDUCTED FOR ESTIMATION OF HORTICULTURAL CROPS 

Training and extension programmes for the officials involved in collecting base line data on 

horticulture, is very much necessary for conducting proper estimation survey of horticultural 

crops. The accuracy of crop cutting experiment data, crop forecast data etc. cannot be granted 

without proper training and extension support to the concerned officials involved in collecting 

base line data on area, production and productivity of horticulture crops. 

 

In Assam, the district level, block level and village level officials are reported to have undergone 

training programmes, viz. one on refresher training and another on crop cutting method in the 

reference year. The training was conducted by the Department of Agriculture/ Horticulture. The 

Department of Economics and Statistics also imparted training in all the sample districts as 

indicated. It was observed that all the refresher training programmes were conducted in the district 

head quarters. All the respondent officials were of the view that, this kind of training programme 

greatly helped them in conducting crop cutting experiments and working out land utilization 

statistics and crop forecasting. 

 

In Sikkim, training programme for Crop Cutting Experiment is done every year by the 

Horticulture and Cash Crop Development Department. Horticulture Inspectors, who are the 

personnel at the Gram Panchayat Unit levels, are given training for carrying out such experiments. 

Garm Panchayat Units are the operational units at the lowest level under the Department of 

Horticulture. Every Gram Panchayat Unit is catered by Horticulture Inspector who is responsible 

for all developmental activities regarding horticulture, at the grass root level. Horticulture 

Inspectors are supposed to report to Horticulture Development Officers at the district level. Crop 

Cutting Experiments are carried out by the Horticulture Inspectors. In Sikkim, training for 

horticulture officials is held at the District Head Quarters of the respective district prior to such 

data collection. For reference year 2010-11 two-day training was conducted to train the personnel. 

The training imparted both theoretical as well as empirical exercises regarding Crop Cutting 

Experiment.  
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In Uttarakhand, the training was conducted for the estimation of area, production and yield data. It 

was reported that the Indian Council of Agriculture Research (ICAR) conducted one day training 

for the horticulture officials of Uttarakhand during the study period. It was also felt by the agency 

that there is an urgent need to depute an agency for checking and verification of the collected data. 

The involvement of knowledgeable person from the village would further improve the scenario 

and help in collection of accurate data. Unfortunately, no training and extension programme has 

been conducted for the officials of horticulture who were involved in estimation of horticulture 

crops in Himachal Pradesh during the study period. 

 

6.3: DIFFICULTIES ENCOUNTERED BY THE AGENCIES  

Horticulture officials face many difficulties at the different levels– administrative, financial, 

technical, and infrastructure. It impedes the process and accuracy of horticulture baseline data 

collection at the grass-root level. Also, the problem varies from State to State, depending on the 

institutional system. In the North-eastern and Himalayan States, mainly three departments were 

involved in the process of data collection and they faced many difficulties while carrying out the 

work. Some of the problems faced by the various organisations in different States while collecting 

data are listed below. 

 

In Assam, different agencies give different data on area, production, yield of horticulture crops. 

Also, different methods of cultivation and different geo-political environment, do not give accurate 

and uniform measure of horticulture crops in the State. Besides, all farmers do not keep record of 

production of the horticulture crops. Secondly, the department of revenue faces major constraint of 

the land, which does not have proper land record (no patta number). Proper survey cannot be done 

due to unclassified land, cultivation for the self consumption, negligible area under the horticulture 

crops, etc. Similarly, the Directorate of Economics and Statistics faces the problem of lack of 

timely and updated village level data, along with lack of cooperation from family members 

especially during crop cutting. 

 

In Sikkim, the Department of Horticulture and Cash Crop Development (DHCCD) faces the 

problem of lack of machinery or arrangement to keep the horticulture record, shortage of trained 

personnel to carry out crop cutting experiments, no second agency to collect the related data or for 
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cross verification of the information collected by the DHCCD. Difficulties in maintaining exact 

estimation of production was faced by the agencies, as size and number of crops differ across the 

State. There are some differences in productivity across the younger and older horticulture plants, 

especially the perennial crops. Vegetables grown in the kitchen garden were left out of crop 

cutting experiment. 

 

As for Himachal Pradesh, the horticulture officials faced shortage of staff to cope up with the large 

geographical areas of the State. The officials volunteer to work overtime but there is no provision 

for honorarium or financial incentives for them. There were problems in measuring the area, 

production and yield of crops on small and scattered land holdings due to contour/ hilly 

topography of the State. The department of Agriculture/Horticulture staffs were not given regular 

and appropriate training as a result of which, proper procedure and techniques cannot be followed 

like crop cutting experiments and resultant to a variety of non-sampling errors. Difficulty on the 

part of the staff (due the shortage) to be present at the time of every harvest period for many of the 

vegetables, is also a one of the problems. The area and production figures of short duration 

vegetable crops go unreported in the State. Area under fruit crops were not recorded as they were 

grown on canal banks, field bunds, road sides and backyard of houses. 

 

In Uttarakhand, data was mainly collected based on oral information and eye estimates of the 

collector. No clear methodology for data collection was followed and it was compounded more by 

the complex land holding system like, small, fragmented and scattered holdings. Lack of 

awareness about cultivation of suitable varieties among farmers and exaggeration by the farmers 

by under reporting production in order to get subsidies also leads to misinterpretation. Limited 

number of horticulture centres in the villages, and lack of adequate extension staff also hampers 

the growth of the sector in the State. 

 

6.4: SUGGESTIONS MADE BY VARIOUS AGENCIES FOR IMPROVEMENT  

Almost all the organisations face one or the other problem while collecting baseline data on 

horticulture, in all the States taken for the study. Some of the suggestions put forward by the 

agencies in order to improve the statistical database of the sector are given below. This will 
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definitely, help in formulating further development of the sector. As the problems and issues of the 

sector are different for different States, separate suggestions are made for each State.    

 

In Assam, as suggested by the departments, the department of Horticulture/Agriculture should be 

independent for horticulture sector with number of personnel. Specific crop cutting programme 

should be taken up for some vegetables and spice crops as well. Awareness programmes should 

also be given to the officials for crop cutting experiments. At the same time, the directorate of 

Economics and Statistics prefers to have only one agency for estimation of horticulture crops, so 

as to avoid duplicity and confusion. Establishment of a well equipped statistical cell for collection 

and estimation of horticultural data is very much needed. 

 

In the State of Sikkim, the department of Horticulture and Cash Crop Development must maintain 

a dependable and updated data on area under different horticulture crops. No duplicity and 

incomplete survey should be done in order to have a thorough estimate of area, production and 

yield of the horticulture crops. RKVY/VIUC should to have a clear understanding and 

methodology with other agencies to maintain accurate data of horticulture in the State. 

 

In Himachal Pradesh, the department of Revenue has been suggested to maintain a baseline 

database of horticulture crops in a cost-effective and efficient manner. Systematic and periodic 

training should be imparted at the regular intervals and the fieldwork should be subjected to 

intensive supervision by the technical staffs. There should be strict supervision of fieldwork by 

higher level revenue and agricultural officials and there should be an appropriate action against 

those whose performance is consistently bad. The jurisdiction of villages should be reduced to the 

manageable limit of the officials. There should be a provision of honorarium/incentives for the 

officials working overtime. There should be a direct interaction between ground staff and higher 

level revenue officials to get accurate statistics.  

 

In the case of Uttarakhand, there is an urgent need of clear guidelines from horticulture department 

regarding data collection. Appropriate method should be followed while estimating horticulture 

crops in the State. Field enumerator or data collector should be given regular training and updated 

knowledge. Blended use of technology should be encouraged to improve the quality of data. There 
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should be improvement in the conditions of horticulture centres for the produce to be sold through 

the process of sorting, grading and packaging, which can be further helpful for collection of data. 

A good network/organised market should be arranged at the easy accessible areas of the farmers, 

to reach the produce to the ultimate buyers. 
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CHAPTER VII 

 

KEY FINDINGS, CONCLUSION AND SUGGESTIONS  

 

7.1: KEY FINDINGS OF THE STUDY 

Food security, nutritional security, sustainability and profitability are the main focus of the future 

agricultural development. The high value agricultural outputs, particularly the horticultural crops 

are the catalysts for the next wave of growth in the farm sector, not only in the larger parts of the 

country but also in the hilly regions of North-east and Himalayas. In the light of discussion and 

information made in the previous sections, it is understood that the horticulture sector has got 

better potential for further development within the larger agriculture sector in the hilly regions of 

North-east and Himalayas. It has also been exemplified by the sector's growth rate in the last few 

decades in the North-eastern and Himalayan States. Fruits, flowers, vegetables, spices, plantation 

and medicinal crops have been grown mainly by marginal farmers in these hilly States. Despite the 

natural and man-made difficulties, the cultivation of cash crops is considered to be beneficial for 

the farmers as it fetches them with higher income and employment throughout the year. 

 

Albeit the regions' geo-climatic conditions are suitable for different horticulture crops, the sector is 

often being encumbered from further development due to various factors. Dearth of reliable data, 

lack of supervision, poor arrangement for storage of data record, lack of timely track of data, 

inadequate financial support, lack of trained personnel along with lack of awareness and training 

among farmers were found to be some of the known reasons behind the low productivity of the 

sector in these regions. Based on the findings of the study and the problems identified at the grass 

root level, we can draw conclusion that the hilly regions have high potential for horticulture 

development and can boost up the production and yield levels, provided proper attention and 

allocation of fund is directed towards the same. Availability of reliable data is crucial for 

determining the status of ongoing horticultural development programmes, especially for taking up 

new programmes and policies in the sector. More importantly, the data comparison among the 

States is practically not possible for the horticulture sector as a whole. Nevertheless, it is possible 

in the case of individual crops for comparative analysis among the States. For instance, area, 
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production and productivity of fruit or vegetables of one State may not be exactly comparable with 

the other, as the individual crops included/covered under these broader crop category (fruit, 

vegetable, etc.) may differ from one another. Also, the present study encountered a wide difference 

of horticultural crop with respect to yield level, between the secondary data (data collected by the 

agencies) and the present study survey data. Most of the crops yield data reported by the former 

was found to be over-estimated.    

 

Despite the difficulties, it is essential to estimate the sector's growth and structure in the country, 

States and districts, for further policy implications. It also helps for carrying out analysis to assess 

demand and supply trend, to identify problems and constraints, etc. Similarly, detailed data base is 

needed for district/cluster/component-wise, to monitor and evaluate the impact of various 

horticultural development schemes such as NHM and other Government sponsored schemes in the 

country. In fact, availability of reliable data can also prevent misdirection or misleading of policy 

objectives and misguiding of priority crops and sectors. In other words, creation of a 

comprehensive horticulture database is a must for effective planning and monitoring and new 

policy preparation to promote horticultural production in the State. Availability of proper data will 

also enable devising appropriate strategies to exploit huge export potential available in the field of 

horticulture in the States and the country at large. Therefore, there is an urgent need for generating 

a reliable base-line horticulture data, particularly at the district level, classified by different 

components. The agencies involved in generating the data should work in close coordination so 

that complete and accurate data can be obtained, and reduce the possibility of duplication. And, in 

the process, it will be useful to involve the farmers or panchayat members to get better and 

accurate policy and guidelines for horticulture crops. 

 

In totality, based on the secondary data, the growth of area and production of horticulture crops in 

all the States taken for the study was found to be increasing and statistically significant. But, the 

same did not hold true in the case of yield of horticulture during the study period. Of the crops, 

fruits, flowers, plantation and perennial crops were found to be suitable in these States. Motivating 

factors for cultivation of horticulture crop is concerned; remunerative price has been at the 

forefront. As revealed by the farmers, especially in Sikkim and Uttarakhand, the support of 

government in the sector's development initiative was very important and influential for taking up 
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horticulture cultivation. Nevertheless, as the States taken for the present study have different geo-

climatic and socio-political set ups, different findings and recommendations can be analysed.  

 

7.1a: Key Findings, problem and suggestion in Assam 

The State of Assam is endowed with unique agro-climatic condition, which is suitable for growing 

a wide range of horticultural crops. Horticultural crops cover an area of 5.75 lakh hectares, out of 

the total cultivable area of 40.99 lakh hectares in the State. In the percentage term, it is around 

14.04 per cent of the total cultivable area of the State. The growth of area and production of 

horticultural crops in the State during the last two decades has been very significant. Within the 

Sector, the growth of area and production of fruit crops has been 19.12 per cent and 22.70 per cent 

respectively during the period of 2004-05 to 2011-12. However, the growth of productivity of fruit 

crops was very negligible, estimated at 4.40 per cent during the period. In the case of vegetables, 

the growth rate of area was increased by 16.17 per cent and the production by 20.76 per cent 

during the same period. Similar to fruit, the growth rate of vegetable was found to be increasing to 

the tune of 5.54 per cent from 2004-05 to 2011-12. In case of spices, the growth rate of area, 

production and productivity was found to be 15.31 per cent, 16.94 per cent and 2.09 per cent 

respectively during the period from 2004-05 to 2011-12.  

 

Out of the total 1,119 households, 52.99 per cent were marginal farmer, 26.27 per cent small, 

12.42 per cent medium and 8.31 per cent large farmers. It was found that the highest percentage of 

sample farmers was taking up horticultural crops, were enthused primarily by better price, and 

accounted for 27.79 per cent of the total farmers. It was followed by the factor of close to the 

market, estimated around 22.70 per cent of the total farmers. Suitability of the region and climate 

(easy to grow) was also another important factor for growing horticulture crops by the sample 

farmers, accounted for around 18 per cent. Quality of the soil or suitability of the soil accounted 

for 13.76 per cent of the farmers cultivated horticulture crops. The government support also 

enthuse the farmers to cultivate horticulture crops (6.52 per cent). More or less same, the factor of 

seed availability (5.81 per cent) and lower cultivation cost (5.36 per cent) also encouraged the 

farmers to go for horticulture in the State. Hardly, 0.18 per cent farmers grew horticultural crops 

simply because of the fact that their neighbours also grew, generate income and employment.  
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As of the problems faced by the farmers, majority of the sample farmers were not in a position to 

adopt modern technology in the horticulture sector mainly due to high cost of inputs and materials, 

lack of proper knowledge, non-availability of inputs on time and poor extension support. In 

addition to that, at macro level, road connectivity was the major problem faced by 84.63 per cent 

of the sample farmers. Storage facility was the second important problem as reported by 42.90 per 

cent farmers. Shortage of quality seed was yet another problem for 23.50 per cent of the sample 

respondents. Also, the other constraints of growing horticultural crops as mentioned by the sample 

farmers was shortage of labour (8.85 per cent), packaging of products (7.69 per cent) and lack of 

potential market (7.95 per cent). On the side of agencies involved in horticulture data collection, 

the main difficulty faced was the lack of updated records, problems in applying uniform statistical 

methodologies, and lack of cooperation from farmers.  

 

The respondents of horticulture sector were very optimistic and expect that the sector will have a 

bright future prospect due to its export potential, better price, fixation of price by government 

agencies, need for more processed food, prospect for establishing cold storage, use of new 

improved variety, scope of value added product, employment and income generation. The study 

further found that if appropriate measures are taken up in time, especially the proper records and 

estimation of the crops, regular training along with creating awareness among farmers, the sector 

will enhance income and employment opportunities. Also, export volume could be increased for 

the State specific crops. 

 

7.1b: Key Findings, problem and suggestion in Sikkim 

The State of Sikkim is declared as an “Organic State”. Farmers believe that the introduction of 

some new varieties of seed, better price and marketing facilities at the vicinity of village would 

play a significant role in the horticulture development processes in Sikkim. The overall picture 

showed that the motivating factors for horticulture cultivation in the State were found to be the 

government assistance, accounted for 35 per cent of the sample farmers. It was followed by the 

factor of good price, accounted for 27.9 per cent of the sample farmers, easy availability of inputs 

(21.1 per cent sample farmer), and proximity to market (10.5 per cent) and so on. In the case of 

technological adoption, it was observed from the survey that around 25 per cent of respondents 
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adopted poly house cultivation in their horticulture farms, 18.53 percent adopted green house 

cultivation and INM / IPM were practiced by 27.45 per cent of the sample farmers.  

 

As of the yield status of the State, it is estimated at 938.24 kg per hectare for leafy vegetables, 

3059.86 kg per hectare for the mandarin orange and 4500 kg per hectare for ginger in kharif 

season. In Rabi season, cabbage, cauliflower and bean were cultivated under both irrigated and un-

irrigated condition. The farmers of the study area covered 37.78 per cent of un-irrigated land for 

cultivation of cabbage and cardamom. The highest productivity in South Sikkim was recorded 

with 5094.49 kg per hectare for tomato followed by 5091.38 kg per hectare for cabbage, 4843.69 

kg per hectare for cauliflower, 3307.88 kg per hectare for carrot, 307.63 kg per hectare for broccoli 

and 1409.57 kg per hectare for bean. The farmers of West Sikkim study area have both irrigated 

and un-irrigated area for growing tomato, lady’s finger and chilli. Understandably, the productivity 

of the two areas (irrigated and un-irrigated area) was found to be around 373 kg per hectare. For 

instance, the productivity of lady’s finger was higher in irrigated land with 1150 kg/ha, while it 

was 777.78 kg/ha in un-irrigated land. 

 

Ginger and Turmeric are two summer season spice crops in Sikkim. Recorded productivity of 

ginger and turmeric was 5629.94 kg per hectare and 3353.61 kg per hectare respectively. As 

annual crops, banana, cymbidium orchids and papaya have been cultivated in the study area of 

Sikkim; productivity of banana was higher under irrigated condition. The flower– Cymbidium 

orchid gave an average yield of 62784 number sticks per hectare. 

 

As of the mixed cropping system, almost all the sample areas of the State were found to be 

cultivating crops under mixed cropping. A remunerative profit was earned from banana 

cultivation. Around 89.09 per cent of the sample areas in the State were found to have cultivated 

spice crop, especially cardamom cultivation. This spice crop provides a moderate income from 

unit area of land. Like cabbage, cardamom gave an attractive income to its growers in Sikkim. It 

has been observed in west Sikkim that the income from ginger cultivation was higher in this 

district than that of east district.  Cultivation of papaya and banana gave the highest and second 

highest income respectively to the farmers in the State. Tomato was another attractive profit 

earning vegetable crop in the State. 
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Despite these opportunities, the State faced certain drawbacks while cultivating horticulture crops.  

It was observed that labour availability and problem related to road infrastructure was a serious 

problem for the development and production of horticulture crops in Sikkim. Besides, lack of good 

packaging materials and market facility, lack of storage also posed a serious problem for further 

expansion of the sector. At the macro level, for the policy makers, the main difficulty was to assess 

appropriate data on area, production, and productivity of horticultural crops across the State. For 

further development of the sector, the opinion from the maximum respondents, estimated at 34.05 

per cent of the total sample farmers, went in favour of providing better storage facility. The 

proportion of respondents, around 18.4 per cent of the sample farmers suggested for providing 

transport facility, packaging and marketing facility were opined by 14.42 per cent of the sample 

farmers.  

 

In nutshell, in the light of above discussions, it is found that almost all the sample households 

grow horticultural crops as a means of their livelihood, be it in the main land or kitchen garden or 

even in waste lands. However, no proper and uniform data was found for this sector, unlike other 

agricultural field crops. Therefore, a thorough estimate of area under a wide range of horticultural 

crops is essential to get an overview of the State's horticultural sector. It can further help in 

planning for the development of the sector. There is a lot of scope for development of vegetables 

like bean, bitter guard or leafy vegetables like spinach and lettuce, and fruits like guava, banana 

and papaya that have ample potential in Sikkim. But, no reliable statistic with regard to different 

aspects of horticultural crops is available in the State. The operational methods of crop cutting 

experiments and productivity estimation may be reviewed to get a more reliable estimate of 

productivity for various crops.  

 

7.1c: Key Findings, problem and suggestion in Himachal Pradesh 

Horticulture sector in Himachal Pradesh plays a significant role in development of the State's 

economy. The present study result revealed that the area under horticulture has increased 

significantly under fruits and flowers from 67.531 thousand hectares in 2007-08 to 79.024 

thousand hectares and 0.583 thousand hectares in 2007-08 to 0.682 thousand hectares in 2009-10 

respectively. At the same time, the area under spices was almost the same during this same period. 

The area of vegetables has slightly decreased from 35.764 thousand hectares to 35.672 thousand 
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hectares during the period of study.  As far as yield of the crops is concerned, yield of spices, 

vegetables and flowers has increased significantly, whereas, the yield of fruits has decreased 

during the period of study. It is also concluded that the area and production of all fruits has been 

continuously increasing in the State. It is also understood that the horticulture sector in the State 

has reached to the marginal lands, and as a result of which, a negative impact on productivity and 

profitability of the same was realised in the recent past. Therefore, it is advocated that policy 

should increasingly cater to productivity enhancement rather than on increasing area. 

 

In terms of technological adoption, all the fruit and flower growers had adopted the technology of 

INM/IPM in the area of 42.77 ha and 9.48 ha respectively. None of the vegetable and spice 

growers had adopted any kind of technology.  In the case of fruit growers, all had received the 

benefit from the government under the National Horticulture Technology Mission (NHTM) in the 

form of plants and equipments. Barring vegetables and spices, about 96 per cent flower growing 

households received benefits from the government in the form of subsidy.  

 

As of the problems, poor quality of planting material including seed and root stocks; poor layout 

of orchards; lack of appropriate poly-materials for the orchard, lack of proper training and pruning 

of the fruit trees; inadequate plant nutrition and organic matters; lack of adequate use of plant 

protection materials; poor overall management of orchards were the major problems for 

horticultural crops in the State. From the present study, we can find that 61 per cent of horticulture 

growers belonged to marginal category. The proportion of land under irrigation was relatively 

higher in the flower growing farmers as compared to other crops. As of the motivating factors, 

horticulture has been the major crops for more than 10 years, for almost all the sample farmers of 

the surveyed areas. It fetches good price, higher income and employment for most of the sample 

farmers. 

 

Some of the administrative and institutional problems were also encountered under this sector. To 

mention a few, lack of trained staff, their unwillingness to participate and coordination among 

themselves to arrange the data systematically after its collection and lack of motivation, were some 

of the important ones. In the context of financial difficulties, it included– lack of sufficient funds 

available for collection and compilation of data, no specific allocation of funds for different 
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activities were involved in data development and its management. Technical problems included– 

deficiencies in the use of methodology to estimate the production by the trained staff, ineffective 

application of methods and procedures, and the infrastructural difficulties, non availability of good 

transport facilities to visit the fields and also non-availability of equipments for compilation of 

data.  

 

As of the suggestions, the patwari agency and the girdawari have stood the test of time and proved 

to be cost effective and efficient in generating crop and land use statistics at the village level, and it 

should be restored to its past level of performance. It was suggested to declare the girdawari as a 

programme of high priority and the patwari should be mandated to carry out the crop inspection 

according to the prescribed time schedule, if necessary, by sparing him from other duties during 

that period. The systematic and periodic training should be imparted to patwari and the fieldwork 

should be subjected to intensive supervision under the technical staff. There should be a provision 

of honorarium/incentives for work in off-hours or over time. There should be a direct interaction 

between the Improvement of Crop Statistics (ICS) staff and the higher level officials of revenue 

and agricultural departments to get the accurate statistics. 

 

The goals of planning in Himachal Pradesh clearly shows that the planners in Himachal Pradesh 

have, by and large, followed the framework and objectives of the National Plan and have thus 

failed to give the much-needed regional focus for planned development in the context of the 

distinct physical features and environmental conditions of the State. Besides impressive 

development of this sector in the State, it is realised that data-base of horticultural crops is not 

comprehensive and reliable. This poses a serious problem in designing appropriate strategies and 

programmes of development in the State. The present study revealed that a major reason for the 

poor quality of area statistics is primarily due to the failure of the revenue official (patwari) to 

devote adequate time and attention to the girdawari. The fact that the patwari should not be over-

burdened with multifarious functions as he/she already has a large geographical jurisdiction 

extending to over more than 10 villages in the State.  
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7.1d: Key Findings, problem and suggestion in Uttarakhand 

The GSDP of Uttarakhand has recorded a rapid growth between 2004-05 and 2010-11. It has been 

contributed by primary, secondary and tertiary sectors. The contribution of these sectors was 12.08 

per cent, 34.47 per cent and 53.45 per cent respectively during 2010-11. Like any other developing 

economy, the economy of Uttarakhand is also shifting from agriculture towards the secondary and 

tertiary sector, which is a sign of structural change. Despite this shift, the horticulture which is 

considered as one of the most important sub-sectors of agriculture has been playing an important 

role in the economy of Uttarakhand. Within the sector and also among the fruits, mango, apple and 

citrus occupy larger share; while the peas, potato, tomato, french bean, etc, are the major 

contributors of vegetable crops in the sector. The contribution of Uttarakhand in the total area in 

India under fruits and vegetables was 2.81 and 1.07 per cent respectively during 2011-12. But, 

share of the State's production of horticultural crops was much lower than that of area, due to low 

productivity.  

 

The present survey results show that the respondents cultivated a large variety of horticultural 

crops in selected villages during 2011-12. In kharif season, marigold was grown on 5.12 hectares 

in Kangri village of Haridwar district. A marginal area was devoted to marigold in Prateetpur 

village of Dehradun district. This area yielded a production of marigold around 325 quintals. The 

productivity of marigold was estimated at 6155 quintals per hectare. Also, the sample respondents 

were found to be growing a large variety of vegetable crops in Dehradun district where Okra, peas, 

french bean and cucumber were the major crops. Also, the crops like, tomato, onion, radish, bitter 

gourd and potato were grown. On an average, the yield of tomato was estimated at 9375 kg per 

hectare. In the case of radish, it was 13125 kg per hectare and potato was estimated at 10544 kg 

per hectare. The yield of these vegetables was also found to be slightly higher than that of any 

other vegetable crops grown in the State. During summer season, respondents of Tehri Garhwal 

district cultivated ginger, potato, peas and french bean. A miniscule area was devoted to 

cauliflower, tomato, chilli, onion and turmeric. The productivity of ginger, potato, peas and french 

bean was found to be around 174 qtls./ha, 105 qtls./ha, 70 qtls./ha and 54 qtls./ha respectively. 

Among annual crops, mango and litchi were cultivated. The yield of these fruits was estimated at 

66 qtls. per hectare and 30 qtls. per hectare respectively. It is encouraging to state that the yield of 

mango in Dehradun district was much higher than that of the State level, probably due to the fact 
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that farmers grew improved varieties, which yielded higher output. Also, the fruit cultivation was 

further contributed by favourable climatic conditions in the State. The major sources of irrigation 

for horticultural crops in selected villages were canal, canal tube wells and natural spring. 

 

As of the difficulties, grass root officials faced a large number of problems while collecting 

horticultural data. The mobile team maintained a record of details of horticultural crops along with 

details of area in the villages. But, distribution of horticultural card (for subsidy) is limited in the 

State and hence, most of the horticultural crops growers do not have written record. This creates 

variation in information due to subjectivity of the grower and data collector. So, there is an urgent 

need for clear guidelines from horticulture department regarding data collection. These formalities 

should be strictly adhered to while collecting information on horticultural crops. This would 

reduce location and person specific bias. Furthermore, this would greatly help to make data 

collection a scientific practice by reducing subjectivity. As of now, the enumeration is done 

through the oral information by the farmers and eye estimates of the collector. If scientific 

knowledge and traditional wisdom are combined and further information technology is blended, 

the quality of data would certainly improve.     

 

In nutshell, horticulture is one of critical sectors in the economy of the hilly State of Uttarakhand. 

It has shown a much needed opportunity for diversification and increased employment in the State. 

It has a potential for faster growth of production and productivity in the near future, due to its 

market and topography conditions. However, majority of the farmer are scattered and marginal 

holdings and as a result of which, speedy development initiative is held back. Despite these, the 

area, production and yield of horticultural crops have improved during the past two decades in 

Uttarakhand. The non-availability of comprehensive data on basic parameters at the disaggregate 

level puts a serious limitation in designing and planning for improved productivity through the 

extension, input supply and efficient marketing logistics. It is understood that the data collection in 

hills is a serious problem due to its small, fragmented and scattered land holdings. This also leads 

to low production and productivity since adoption of technology in these holdings is very low 

compared to the national average. Farmers often under-estimate their area and production, 

exaggerate the cost with the expectation of receiving government subsidies. This affects accuracy 

of data collected by the mobile teams.  
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7.2: POLICY RECOMMENDATIONS 

The present study confronted some of the major difficulties like, lack of uniform and accurate 

baseline data, appropriate and uniform methodology for data collection, technological loopholes, 

shortage of skilled manpower and updated data on area, production and productivity of 

horticulture crops. To overcome these problems, some of the possible recommendations have been 

made. 

 

1. Consolidated horticulture data cannot be collected unless the inclusion of individual crops 

within the crop category is identified. As the individual crops included in the broader crop 

category of a region is different from one another. For instance, master leaf is one of the 

important leafy vegetables in North east India, while it is not so in southern States of the 

country. Comparison of vegetable between these two regions is practically not possible. 

Therefore, baseline data on collection of horticulture crops should be made for individual 

crops, not for broader crop category like, fruit, vegetables, spices, and so on. 

 

2. Uniform methodology should be adopted for estimation of the horticulture baseline data 

collection throughout the country. Also, the estimation should be made at regular intervals– 

summer, rabi, kharif, winter and perennial seasons to keep a check on the records. It will 

reflect the appropriate and accurate yield level of the horticulture crops.   

 

3. Understandably, being a hilly region, the study areas (states) suffer from the basic 

infrastructures like, poor road communication, weak marketing facility, and lack of 

awareness among farmers of horticulture crops. Therefore, suggestion has been made to 

improve these basic infrastructures for further development of the horticulture sector. 

 

4. In the States taken for the present study, most of the horticulture farmers belonged to 

marginal and small category. This limits in adoption of large and modern technological 

implements under horticulture cultivation. As a result of which, export volume cannot be 

enhanced. Therefore, some initiatives should be taken up for the agglomeration of the 

marginal lands and adopt large scale horticulture cultivation with new technology.  
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5. Estimation of area, production and yield of horticulture crops under the mixed cropping 

system with other non-horticulture crops should also be made. Besides, roof top 

gardening/courtyard gardening and field bund plantation should also be estimated with 

special care.      

_____________________________________ 
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