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1. background

over the past two decades, the horticultural sector has emerged as a prominent sector in the Indian 
agriculture contributing to an overall economic growth besides providing nutritional and health benefits. 
Indian Horticultural sector contributed 13.6% and 14% to the world’s fruits and vegetables production, 
respectively during 2013-14. Even more impressive are the instances during eleventh and twelfth five year 
plans where-in horticultural sector rescued the possible downfall of India’s farming economy.  In fact, at 
times, in terms of contribution to gdP, horticulture had overtaken the performance of agriculture. With 
all these highlights, the potential offered by the Horticultural sector towards boosting Indian economy 
is much more than what had been harnessed in the past. 

It is with this perspective that nhm programme came into existence during 2005-06 and hmneh during 
2001-02 and later in 2014 these programmes were brought under the umbrella of mission for Integrated 
development of horticulture (mIdh). the main objective of which was achieving a holistic growth of the 
Horticultural sector in the country through area based regionally differentiated strategies, considering 
the comparative advantage of each State/region and their diverse agro-climatic features.  

The task of assessing the impact of NHM / HMNEH during the 12th FYP (2012-13 to 2015-16) was taken-up 
by the agricultural development and rural transformation centre (adrtc) of the Institute for social and 
economic change (Isec), Bengaluru, on behest of the department of agriculture, cooperation and farmer 
Welfare (horticulture division-mIdh), government of India. the ministry of agriculture and farmers 
Welfare assigned the impact evaluation of NHM and HMNEH in order to understand its effectiveness in 
meeting the objectives for which the scheme has been conceptualized. the results of the evaluation 
provide insights for policy fine tuning and bringing in improvements in the ongoing components of NHM 
and hmneh. 

The sampling design employed was Multistage Stratified Random Sampling. The sampling was made in 
such a way as to maintain the size of 200 (approx.) for the first group of states (which were among the 
top 10 states in terms of total expenditure for the period, 2012-13 to 2015-16). The selected states of 
the first group included - 1) Maharashtra, 2) Chhattisgarh, 3) Gujarat, 4) Karnataka, 5) Andhra Pradesh, 
6) haryana, 7) tamil nadu, 8) odisha, 9) Jharkhand, and 10) Punjab. In respect of the remaining 19 
states, the sample size was kept at approximately 100 per state. as the expenditure by union territories 
(UTs) was found very less towards MIDH programme, only 40 beneficiaries were covered from each of the 
two uts (andaman & nicobar Islands, and Puducherry).

The primary data was collected from 4033 beneficiaries across the country covering 10 major 
components namely Area Expansion, Rejuvenation, Protected Cultivation, Nurseries, Promotion of IPM/
Inm, Pollination support through Bee Keeping, Water resources, horticulture mechanisation, Integrated 
Post-harvest management and creation of market Infrastructure. In addition to the sample survey, few 
case studies were documented.  

In order to understand the issues involved in the implementation of NHM/HMNEH, the institutions 
concerned and other stakeholders were also interviewed i.e., (i) Banks/ Financial Institutions; (ii) System 
Integrators/Market Aggregators; (iii) SHM officials; and (iv) Farmer groups such as FPOs/FIGs/SHGs.  As 
6% of the total expenditure under MIDH during 12th plan was allocated to National Level Agencies 
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(NLAs), the impact of MIDH on different NLAs was also assessed. For this purpose, heads of the 6 out 
of 21 benefitted active NLAs were interviewed using a separately designed questionnaire. The selected 
nlas were – (1) directorate of cashew & cocoa development (dccd), Kochi; (2) directorate of arecanut 
& Spices Development (DASD), Calicut; (3) National Horticultural Research and Development Foundation 
(nhrdf), nashik; (4) national seeds corporation (nsc), new delhi; (5) spices Board, Kochi; and (6) small 
Farmers Agri-business Consortium (SFAC), New Delhi. In addition, two individual beneficiaries from each 
of the six selected nlas were interviewed, totalling to 12.

1.2. Performance of NHM and HMNEH: A Macro Analysis 

the achievement in terms of reaching the target is indicated by the ratio of “expenditure incurred to 

the targeted allocation”. the overall achievement ratio comes to 0.89 with variations across states, but 

on an average, it seems to be exemplary, given the process of project implementation. maharashtra, 

andhra Pradesh, chhattisgarh, assam, himachal Pradesh, tripura, manipur and mizoram have recorded 

the best achievement ratio of more than one. however, the performance of union territories appears 

worrisome. 

Horticultural crops cover 12% of the Gross Cropped Area, but the influence of these crops on the overall 

agricultural sector is exemplary. the overall increase in the area under horticultural crops has been in 

the range of 4% to 382% across states. This effect is quite high in the states from Western and Central 

India and minimal in the union territories. 

The overall average increment in area works out to 17%. The maximum increase in area has been noted 

among flowers, followed by vegetable and fruits. The area under spice crops show a declining trend when 

compared between 2003-04 and 2014-15 due to substantial reduction in the area of spices in Rajasthan 

(65%). It is worth mentioning that NHM/HMNEH programme has led to the expansion of horticultural area 

in many states. such an area increase in a span of a decade is in fact a great achievement. 

Productivity gain in spices has been impressive despite decrease in area whereas, in case of plantation 

crops, the gain is lower, a cause for concern. The next phase of the NHM/HMNEH should focus on 

productivity based programmes in all states. even though, the overall performance in productivity is 

quite satisfactory, a greater attention needs to be given to the states with marginal increments (TN, Bihar, 

haryana) or where the productivity has declined (Jharkhand, goa, sikkim, tripura and uttarakhand).

the impact of horticultural crops on the gross Value of horticultural output (gVo) is an indicator of 

the success level of the programmes. The GVO shows an increase by about 70% between 2003-04 and 

2013-14. While the entire increment in the GVO may not be exclusively due to the intervention, as other 

factors like the rise in prices and local situations would have played their role. there is a substantial 

increase in the gVo across states, except union territories. the highest increment in the gVo has seen 

in mizoram, nagaland and madhya Pradesh. overall, the interventions of nhm and hmneh have been 

substantial in terms of augmenting area, production, productivity and gVo.

the area expansion and Protected cultivation components have scored high on both the physical and 

financial efficiency. PHM and Creation of Market Infrastructure components are yet to demonstrate high 

levels of efficiency. These variations across components are due to a differential focus and implementation 

processes across the states. 
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1.3. Role of Stakeholders 

1.3.1. Nodal Officers

The evaluation team interacted with 20 State nodal officers and 32 District nodal officers across the 
country. A majority of the nodal officers expressed satisfaction with the overall design of the programme. 
however, they expressed dissatisfaction about the pattern of fund release, while recommending the 
revoking of the earlier system of treasury release to bank cheques. They also revealed that there is a 
need for revision of the prevailing cost norms for protected cultivation component and for developing 
cost norms for low-cost protected cultivation structures like jute mats.

Opinions of state/district nodal officers in terms of demand for and impact of the components has 
varied across the states. However, the top five components (Area Expansion, Protected Cultivation, 
horticulture mechanisation, Water resources and Phm) remained the same considering both impact and 
demand. several components that provide crucial linkages to support production have been assigned 
the last priority. And, this may be because NHM/HMNEH is in the first phase of implementation in most 
of the states. 

area under horticulture still shows a modest proportion of gross cropped area in many states. hence, 
there is scope to continue area expansion.  further, under protected cultivation, the productivity has 
been impressive with higher income to farmers. this has resulted in saving of water, ease-to-control pests 
and diseases, and improved the quality of produce. Area expansion component has to be integrated with 
protected cultivation so as to bring more of vegetables and other such crops under controlled cultivation 
which can result in higher yields.     

creation of water resources has been given the fourth place in terms of impact and demand. dry land 
horticulture and crops that can withstand drought conditions with a low consumptive use should be 
promoted, as a part of area expansion along with market support, integrated Phm and value addition.  

Integrated PHM has been assigned fifth place in terms of impact and demand and second place in terms 
of future potential of components. It is true that the impact of Phm is still not fully visible but is in 
progress. the future development should be linked to market and post-harvest support at various levels. 
In addition, cold chain infrastructure should be made part of the integrated Phm. 

emphasis should be given to the creation of market infrastructure in rural areas including shandies and 
link it to transportation hubs, processing units, terminal markets, airports and shipping jetties. there 
should be a provision to import newer patented technologies in food processing and value addition 
by the government to support new start-ups to use innovative technologies. While providing market 
infrastructure, there should be help and support for business models. crop insurance schemes should be 
linked to all infrastructure projects and premium rates should be reduced, as it is done in the agriculture 
sector.

although the components of IPm and Inm have been assigned low ranks, it is crucial from the point of 
view of improving quality of produce, reducing pesticide residues, bringing down the cost of production 
and meeting the international standards.  

Most of nodal officers felt that the delays in the release of grants by the central as well as state government 
resulted in delay / difficulty in the implementation of projects and achievement of the targets. It also 
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affects the efficiency in the implementation of season bound projects. They have expressed that the 
release of grants through treasury instead of bank cheque has resulted in delay in the release of grants. 
some have also expressed that they had received less grants than the actual grant allocated originally. 

thus, the state government should keep the matching grants well in advance so that they can release 
funds quickly to the implementing agency. Simultaneously, the implementing agencies also need to 
provide utilization certificates and achievements of targets in advance to the central government, with 
no hindrance to the release of central grants. 

The lack of sufficient staff, keeping officers in one or more additional charge, allotting other works to the 
extension staff are also the reasons behind slow implementation. Unless exclusive dedicated staff are 
provided for the implementation of the MIDH programmes, the progress may get affected over time and 
thereby the quality of implementation.  The centre should insist on providing a minimum staff support. 

The views of the nodal officers for future development of MIDH are similar to those given by farmers 
in relation to impact and demand. area expansion should be supported by market infrastructure and 
integrated Phm. Bee-keeping, Inm and IPm should be made an integral part of area expansion or other 
mIdh programmes. human resource development programmes to upgrade the skills of horticultural 
labourers, supervisors, market functionaries, bankers, food processing and value addition should be 
given maximum importance to be competitive globally and to ensure sustainability. 

1.3.2. farmer Collectives

farmer collectives (fcs) have strengthened forward and backward linkages. the backward linkages 
are established through bulk procurement of inputs like seeds and fertilizers, which reduce their cost, 
while, forward linkages are established through bulk selling of produce and also through network 
development with retailers, wholesalers, exporters and importers from other countries. around 15 
farmer collectives such as FIGs, FPOS/FPCs, and SHGs were approached to explore their impact. It is 
noticed that procurement of farmers’ produce, market linkages, inputs supply, and training are the main 
activities that are being undertaken by the farmer collectives. 

fcs have played an important role and they need professional support from specialists for conducting 
business and should be supported and handheld for at least five years from inception. More number of 
farmer collectives should be formed and enhanced in the next phase of programme. farmer collectives 
should be encouraged to take up market aggregation, so that majority of the benefits reach to the 
farmers.

1.3.3. Integrators

system Integrators have played an important role especially in building and installing highly 
professional, hi-tech infrastructure such as protected cultivation structures, ripening chambers, and 
irrigation systems, and providing technical support and training to the stakeholders/ farmers. They 
also have undertaken more activities than mere providing services and installations. this has resulted 
in accelerating the programme implementation and enhanced the impact. therefore, their experience 
should be documented, verified, and authenticated. They may be given a role in the subcommittee 
of tsg. many have expressed procedural delays in obtaining letter of intent (loI) which, in turn, has 
resulted in delays in kick-starting the projects., Hence, efforts should be made to issue LOI in the 
beginning of the financial year and ease/ fasten the process of implementation. 
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To facilitate the front-end support/ forward linkage to the farming community, association with Market 
aggregators is vital. hence, the scheme has involved these stakeholders in implementation. the 
beneficiaries under market Aggregators involve both individuals as well as groups. A majority of the 
individual beneficiaries have created infrastructure like ripening chambers, cold storages and processing 
units, thereby, aggregating farmers produce. In other cases, a majority of the fPos have played the role 
of aggregation of farmers produce for sale by establishing collection centres at each fIgs. they also 
sell/ auction farmers’ produce by following a Bench Mark price announced by the State Department 
of horticulture at these collection centres. a few aggregators have their own retail outlets at prime 
locations in the local city/ cities, and some of them had credit-linked ventures with other retailers for 
sale. a majority of the fPos demanded government support in creating infrastructure like processing 
unit, refer van/ transportation vehicle, collection centres, etc.

1.3.4. financial Institutions

Financial Institutions (FIs) play a major role especially in the effective implementation of components 
with credit-linked back ended subsidy. Focussed Group Discussions with officials of the FIs and our 
field observations, reveal that interest rates are high, especially in private banks that needs to be 
brought down. A majority of the FIs financed projects under Post-Harvest Management, followed by the 
establishment of new gardens, protected cultivation and horticulture mechanization. major problems 
indicated by FIs are lack of coordination between MIDH officials and Bankers, problem of defaulters, 
natural risk factors and lack of information and planning among the beneficiaries.   

1.4. Performance of NHM and HMNEH: A Micro Analysis

1.4.1. Coverage of sample beneficiaries and general impacts 

At the all India level, beneficiary survey was conducted covering 19% (112 nos.) of the total districts in 
India (593 nos), 516 taluks and 1669 villages. The total beneficiary respondents surveyed was 4033. The 
share of General/Others (38.78%) was highest followed by other backward castes (31.54%), ST (21.30%) 
and SC (8.38%). 

The all India average operated area of beneficiaries was 3.04 ha per household. Groundwater was the 
major source of irrigation in gujarat, andhra Pradesh, uttar Pradesh, madhya Pradesh, rajasthan, tamil 
Nadu, Bihar, Puducherry and Chhattisgarh. Flood irrigation accounts for 40%, followed by Drip irrigation 
(34%), Sprinkler irrigation (12%) and others (14%). The cropping pattern shows that 55% of the cropped 
area is under horticulture, followed by agriculture (41%), plantation crops (2.52%) and forestry (1.62%). 
At the all India level, only 26.26% of horticulture farmers have insured their crops. Most of farmers in 
Odisha (98.5%) have insured their crops, followed by Madhya Pradesh (76.92%) and Rajasthan (60%). 

Around 88% of the beneficiaries are aware of NHM/HMNEH scheme, with their primary source of 
information being the Horticulture Department (70%). The average area under horticulture has increased 
from 0.71 ha per household to 1.01 ha after the adoption of NHM/HMNEH. Fruits (from 50.04% to 53.79%) 
and flowers (from 2.28% to 3.51%) across states have recorded an incremental increase in area. The 
trend in productivity indicates that there has been a rise in the overall productivity from 8.53 tons per 
ha to 17.89 tons per ha. 

Average household income for the selected beneficiaries before the implementation of the Programme 
was Rs.0.73 Lakh per annum, which increased to Rs.1.30 lakh per annum after the implementation of 



vii

Impact Evaluation of NHM and HMNEH

the programme (an increase of 78%). The highest net income rise has been witnessed by Maharashtra 
from Rs.1.26 Lakh to 3.31 Lakh, followed by Goa Rs.0.66 Lakh to 1.94 Lakh and Karnataka from Rs.2.68 
Lakh to 3.92 lakh.

The annual employment creation from NHM/HMNEH scheme is about 322 man-days. The total wage 
income reported amounts to rs.84870 per hh per annum. the average man-days are found to be highest 
in madhya Pradesh (771 man-days) followed by andhra Pradesh (556 man-days) and maharashtra (506 
man-days). annual average household wage income was highest in Kerala (rs.1.46 lakh) followed by 
madhya Pradesh (1.41 lakh) and himachal Pradesh (1.40 lakh). 

1.4.2. Area Expansion

In order to study the impact of area expansion,1791 beneficiaries were interviewed and major response 
was received from fruit growers (65.11%) and vegetable growers (17.24%) followed by responses from 
beneficiaries growing Flowers (8%), Plantation crops(6%) and Spices (5%). Most of the area covered was 
fruits in rajasthan, himachal Pradesh, Jammu and Kashmir, Kerala and telangana and vegetables in 
chhattisgarh, tamil nadu, manipur, Puducherry, uttarakhand, mizoram and meghalaya. While the major 
area was covered under flowers in Haryana, Punjab and Uttar Pradesh. 

The beneficiaries have sourced the planting materials mainly from the horticulture department (43.71%) 
and private nurseries (29.72%). A majority of the respondents (64.19%) have opined that planting material 
is of good quality and 19.99% have opined that it is of very good quality. Hence, there is scope for further 
improvement of the quality of planting material with better quality control, nursery management, and 
logistic support for transport of planting materials. the materials which go out from the nursery gate 
should be strictly monitored for quality and at least a 10% additional seedlings should be delivered to 
the beneficiary. States should take on the responsibility of keeping stock of planting materials or making 
the materials available to farmers at district head Quarters. the logistics of supply chain of planting 
material may be re-examined in states where there is a shortage of planting material.

Most of the beneficiaries have reported a substantial increase in productivity, net income per ha and 
incremental income with wide variations across states. at all India level, the average productivity of 
fruits was 20 tons per ha, 19 tons per ha in vegetables, 10 tons per ha in medicinal plants, 8 tons per 
ha in spices, and 5 tons per ha in aromatic plants. gujarat, maharashtra, tamil nadu, Puducherry and 
Punjab have realized more than average productivity in the case of fruits. Whereas, odisha, tamil nadu, 
mizoram and Puducherry have realised more than average productivity in case of vegetables. gujarat, 
meghalaya, and Punjab have realized more than average yield in case of spices and madhya Pradesh 
has realised more than average productivity in case of medicinal plants. states with less than average 
productivity have to rework their programme to enhance the yield. 

Large variation in the net income of beneficiaries across different states was reported. States with 
very low net incomes have to rework the cropping pattern and supporting components. With respect 
to integration with other components, future programmes should lay a greater emphasis on integration 
of different components. Most of the farmers have opined that there is moderate to high increase in 
production. However, the best potential is yet to be realized and requires more time due to the gestation 
period. Thus, improvements in the value chain is required for enhanced production and income. 

About 54% of the beneficiaries are reported to have participated in training programmes. Thus, Skill 
development should be a major component in the next phase. training should also emphasize on proper 
use of inputs, machineries, plant protection schedules, environmental impacts, handling, grading and 
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storing of produce, maintenance of hygienic practices, understanding international trade regulations, 
etc. 

Based on the results of the study, the policy suggestions are as under: 

• the impact indicators and opinion survey suggest that area expansion with integration like micro 
irrigation, protected cultivation, Phm infrastructure and water resources should be encouraged as 
an important component under mIdh in the next phase in all the states. 

• There is a need for diversification through introduction/ expansion of area under drought tolerant 
crops such as Jamun, rose apple, ber, bael, tamarind, custard apple and dates. encouraging 
specialized farming systems like organic farming, rainforest horticulture, clean and green 
cultivation, bringing more area under automation, placing more emphasis on water management 
and conservation. 

• area expansion have to be better supported with marketing infrastructure and market functionaries; 
linking of post-harvest technology and value addition to bring about more integration in respect of 
supply chain management (cold chain).  

• higher emphasis on export-oriented horticulture can help to meet international standards of 
quality, hygiene and safety. All the orchards have to be covered under insurance with an affordable 
premium.

• Sustained efforts should be made towards production and distribution of high quality planting 
materials through a network of certified nurseries. These nurseries should be fully equipped and 
supported for Quality dna testing, cryopreservation, grafting machine for vegetables and fruit 
crops and controlled environment tissue culture labs. Wherever proven, GM (Genetically Modified) 
crops should be given prominence. Bar coding of nursery plants may be considered for traceability 
purpose.

1.4.3. Rejuvenation

rejuvenation of the plantation sector is an important component in enhancing production, productivity 
and quality of old orchards. Information elicited from 309 beneficiaries revealed that a majority of the 
states have benefitted mostly by replacement of senile plantations. In Puducherry, 100% of the farmers 
are benefitted by pruning/canopy management, followed by Telangana (88.89%) and Mizoram (55.56%), 
whereas in Madhya Pradesh, 70% of the beneficiaries, benefitted from nutrient management.

although top-working is one of the important forms of rejuvenation especially under old orchards of 
mango, citrus, cashew and certain minor fruits of high value with a potential for processing (for instance, 
Jamun, Bael, tamarind, custard apple, Jack fruit, etc.), there is no provision available in the mIdh 
guidelines on this component. Perhaps, this has been subsumed under pruning and canopy management. 

Most of the rejuvenation has been carried out by sample beneficiaries for fruits (398.55 ha out of 485.99 
ha), followed by plantation crops (77.75 ha). Since more than 80% of the beneficiaries have reported 
impressive plant survival rates, the programme of rejuvenation can be considered as successful. however, 
in certain states like Bihar, uttarakhand and J & K, improving irrigation facility, timely supply of inputs, 
controlling of pest and diseases and improving supervision can further improve the survival rates. 



ix

Impact Evaluation of NHM and HMNEH

the trend is similar to area expansion in procuring the planting material. horticulture department 
(41.75%) and private nurseries (34.95%) serve as major source. However, there are exceptions in 
rajasthan, madhya Pradesh, assam, meghalaya, uttarakhand, Bihar and uttar Pradesh, where planting 
materials are sourced mainly from public nurseries. Nurseries of smaller dimensions may be encouraged/
supported in areas with shortage of planting material.  

total productivity enhancement has been modest (7.62 tons per ha for fruits) under the rejuvenation 
programme. This might be due to the gestation period before reaping the intended benefits. In Tamil 
nadu and Pondicherry, the productivity gain was 20 tons per hectare. 

Average annual net Income per hectare amounts to Rs.82,512 for fruits, Rs. 2,32,982 for spices and 
rs.40,902 for plantation crops. the net income may further increase in future as plant canopy improves 
in fruits and plantation crops. Opinion of the beneficiaries regarding the incremental income speaks of 
the success of the component. however, in future, large areas should be rejuvenated in phases. 

About 52.35% of farmers’ opined that production ‘increased moderately’, while 23.83% have opined that 
the increase has been ‘high’ and 1.68% reported a ‘low’ increase in production, while  5.37% ‘no change’ 
in production levels post rejuvenation. this positive trend is in tune with the opinion pertaining to rise 
in their income. 

The plant losses in old orchards as indicated by beneficiaries are due to water problem (22.56%), natural 
calamities (16.54%), old age plantation (14.29%) and poor management (13.91%). About 5% of the farmers 
have replaced old variety with new ones. Irrespective of the reasons mentioned, the rejuvenation of 
old and senile plantations should be made part of development in future in order to increase production 
and productivity. 

Rejuvenation has been carried out largely by individual farmers (82.53%) in addition to farmer 
organizations (4.45%) and others (9.93%). However, it is felt that an increased number of professionals 
should be involved in rejuvenation, especially for top-working of fruits and plantation crops, as this 
involves a high level of scientific and technological skill (pruning, grafting, canopy management and 
input supply in field management).

Leads for future corrective steps: 

• In future programmes, rejuvenation should form a crucial and vital component of horticulture 
development by modifying the cost norms to match the cost escalation.

• emphasis should be given to top-working on orchards and grafting work on newer varieties with a 
high yield potential or any of special characters that enhance quality, drought tolerance, pesticide 
resistance, dwarfing, etc. Incentives may be considered for the loss of yield during rejuvenation. 
In the next phase of MIDH, a separate sub-component of ‘top-working’ should be introduced.

• sub-components under rejuvenation such as inter-cultivation and nutrient management should be 
discouraged. 

• technological advances in biotechnology, nano technology and molecular breeding are bringing 
out new varieties of planting materials. hence, replacing of old materials with new ones should 
be a continuous process in order to harness the best benefits. 
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1.4.4. Protected Cultivation

Protected cultivation happens to be the first priority sector considering total expenditure made in the 
12th FYP and the highest total number of sample beneficiaries in our study next to area expansion 
component. Out of the 4033 sample beneficiaries, 715 beneficiaries (17.7%) have taken up protected 
cultivation. A majority of structures are greenhouse/poly house (61.25%) followed by net house (16%) 
and Polythene mulching (15.24%). 

The total crop-wise area under protected cultivation by the sample beneficiaries was 20,85,406 sq. 
meters, which works out to 2916 sq. m. (0.2 acres) per beneficiary. The responses of the beneficiaries 
indicate that the materials used by the farmers and the material supplied by system integrators are of 
good quality. A majority of these structures are being used for the cultivation of vegetables and flowers. 
About 42% of the sample beneficiaries have acquired their planting materials or seeds from private 
nurseries and 32% from the public nurseries. 

At all India level, the productivity of vegetables works out to 9 kg per sq.m. and fruits to 3 kg per sq.m. 
among states, haryana, assam, Bihar, madhya Pradesh, J & K, gujarat, meghalaya and himachal Pradesh 
account for a productivity of more than 20 kgs of vegetables per sq.mt. With respect to flower production, 
Assam was found to have highest productivity (249 cut flowers per sq.m.) followed by Maharashtra (240 
cut flowers per sq. m). A major proportion of the farmers have opined that the productivity levels are 
moderate to high.  

the average annual net income derived by farmers from protected cultivation amounts to rs.70.5 per 
sq.m at all India level. Across different beneficiaries under the component, the income derived was 
highest in respect of cut flowers and vegetables (Rs.147 per sq.m. and Rs.71 per sq.m. respectively). 
Among states, Kerala and Madhya Pradesh have earned more than Rs.600 per sq.m. in respect of cut 
flowers; Kerala and J & K account for more than Rs.300 per sq.mt in respect of vegetables. In Haryana, 
the net income earned from fruits amounts to Rs.721 per sq.m.

Protected cultivation has been integrated with other components like micro irrigation. the average 
expenditure for construction of protected cultivation structures amounts to Rs.281/sq.m. While the 
highest expenditure is observed in Tamil Nadu (Rs.2109 per sq.m).The field data shows that about 65% 
of the farmers have undergone training in protected cultivation. a large proportion of the respondents 
indicated that the productivity level under protected cultivation has significantly increased as against 
open cultivation.   

Following steps will help to improve the effectiveness of protected cultivation:

• farmers must be encouraged to follow crop rotation for disease management and sustaining the 
yield levels. the cycle of horticultural crop has to be maintained. 

• flower growers should go for rooting chambers in poly houses or outside. the provision of subsidy 
for this component has to be considered which, in turn, will help to reduce the cost of planting 
materials. 

• the poly house intervention has to be integrated with drip irrigation, rainwater harvesting, pack 
house and farm pond which are demanded by the farmers.

• Protected cultivation must be integrated with pollinators since pollinators mediate in increasing 
the yield. 
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• The government is currently giving subsidy to the extent of 50% of the cost of green house. The 
farmers are unable to mobilise the rest of the amount. Hence, farmers may be given 75% as 
subsidy so as to encourage higher adoption of protected cultivation.

• Several beneficiaries are depending on middle men for lack of access to markets and market 
information. In order to get better prices, more rural markets and connectivity to other markets 
may be established. 

• there is a need for providing a minimal assistance for maintenance of protected cultivation 
structures as repair and maintenance are quite high.   

• New concepts in protected cultivation such as vertical farming, hydroponics, aquaponics and 
growing vegetables under controlled lighting conditions should be brought in. mIdh may take up 
the matter with Icar to undertake r & d for developing separate protocols and soPs. 

• collaboration may be taken up with certain private organisations having advanced infrastructure 
and technologies and with countries like denmark, germany, holland, australia and Japan for 
specialized protected cultivation technologies.

1.4.5. Nurseries 

nursery component has mainly been introduced to provide disease-free good planting material for an 
additional area expansion under horticultural crops and rejuvenation of old / senile plantations. In 
order to analyse its impact, 86 nursery sample beneficiaries were interviewed. The number of sample 
nurseries established are found to be highest in assam (22), followed by mizoram (16), Punjab (15) and 
Karnataka (11). A major share of nurseries established were private nurseries (87.20%), followed by 
government nurseries (5.81%), and Private and Public Nurseries (3.4%).

the model nurseries are involved in the production of planting materials for mango, litchi and guava. 
seed production for peas, tomato, spinach and cow pea is also being carried out. they are also involved 
in the production of nucleus planting materials.  

The average number of plants produced by small nurseries (less than or equal to one ha) was 85000 
plants per ha, whereas in larger nurseries (more than one ha), 105263 plants per ha. Karnataka (172864), 
Punjab (155429), West Bengal (120192), Meghalaya (98243) produced more plants per ha under small 
nurseries. Whereas under bigger nurseries, madhya Pradesh (106667) and J & K (100000) have produced 
more seedlings. The national average income works out to Rs. 3.05 lakh per ha and highest was seen in 
Karnataka (Rs. 7.55 lakh/ha) followed by Arunachal Pradesh (Rs.7.5 lakh per ha). 

A majority of the sample beneficiaries have opined that their income has increased. About 39% of the 
beneficiaries have reported that they had realized a higher productivity and 38% reported a moderate 
productivity. 

a large proportion of private nurseries have been producing plant materials for several years. they have 
obtained subsidy for upgrading the nurseries so as to get accredited. however, many are not accredited 
even after two years of subsidy received. As participation in training programmes has been quite low 
among the beneficiaries, mandatory training and accreditation can ensure the supply of better quality 
planting material. 
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Steps to enhance the impact of nurseries are as under:

• the seedlings produced in the nurseries needs to be barcoded so that its path can be traced from 
the source to the point of planting.

• centres of excellence must be involved in the supply of planting materials so as to meet the 
demand of high quality seedlings.

• The State Department of Horticulture has to periodically check the private nurseries for quality 
planting material.  

• The life of poly houses under nursery was 3 to 4 years as they are likely to be damaged due to 
monkey menace, winds and other natural calamities. there should be some provision for subsidy 
for repair of these structures.

• The cost structure for certain components differs across states and uniform rates serve no purpose. 
While fixing the rates, the regional variations have to be considered.   

• The subsidy component should be enhanced from 50% to 80% in view of capital-intensive structures 
of Nurseries and poly houses, as opined by sample beneficiaries.

• The beneficiaries must be trained regarding the maintenance of nursery structures and production 
techniques of saplings. Such trainings must be made mandatory and continuous.

• The department has to estimate the requirements of different planting material and inform the 
nurseries, so that they can meet the demand. 

• low elevation polyhouses suited exclusively to nurseries may be encouraged.  

1.4.6. Promotion of IPM and INM

Nutrient use efficiency and pest management form important components to bring about sustainability 
in horticulture. Hence, to estimate the impact of this component, 350 beneficiaries were interviewed 
across sampled states. Those beneficiaries provided with good quality materials under IPM/INM have 
perceived a positive impact on production and net income. the apportionment of state-wise percentage 
of beneficiaries reveals a high number of beneficiaries from Sikkim (32%), followed by Manipur (10.57%), 
Bihar (10.29%) and Chhattisgarh (6.57%).

At all India level, fruits constituted 55% and vegetables constituted 36% of area covered under IPM/INM 
interventions. the average productivity of vegetables (18.48 tons per ha) at the all India level was found 
to be the highest among the selected horticultural crop categories. Specifically, Punjab has registered 
a notable productivity level of 42.50 tons per ha. Whereas in the case of fruits, mizoram and Kerala 
had a productivity of 27.55 tons per ha and 26.76 tons per ha, respectively. the trend indicates that 
productivity levels are modest and have not reached their potential. 

In terms of soil health, the responses indicate that there was an improvement in soil quality and 
beneficiaries are impressed with its effectiveness in improving soil quality and most of the beneficiaries 
favor the adoption of IPM/INM in future. However, integration of IPM/INM interventions with other 
components under the project is modest at the all India level (39%) and there is scope for further 
integration.
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Some of the drawbacks regarding this component have been identified and, if rectified, can go a long 
way in propagating sustainability as well as efficiency of INM/IPM. Specifically, schedules under IPM/INM 
are general and they should be recommended taking into consideration the local conditions. other issues 
include – insufficient subsidy and lack of quality materials in the market. 

Following are the Suggestions for improvement:

• The quality controls and standards specified related to materials supplied like traps, predators, 
other organisms used in biological control need to be authenticated. 

• subsidy needs to be increased with the inclusion of a wider array of soil amendments and sub-
components. 

• Precise guidelines for INM/IPM schedules under different cropping and soil conditions may be 
issued. 

• Under dry land farming, based on the level of soil moisture availability, INM/IPM should be adopted 
along with rain water management practices.

• Certain ecologically sensitive zones should be identified where regular use of pesticides should be 
banned and special IPm packages should be suggested and strictly followed.  

• All bio-control labs should be certified, rated and accredited. Mandatory periodical inspections of 
bio control labs to monitor the quality of material produced. 

• many local remedies are available across various eco-regions and they should be collected, 
documented and validated and incorporated into the schedules.

1.4.7. Pollination Support through bee-keeping

Bee-keeping has a wider impact than mere honey production, in terms of increasing flowering and 

fruit bearing through pollination. Around 190 beneficiaries of the component were interviewed to elicit 

its impact. A state-wise comparison reveals that Punjab (17.89%), Tamil Nadu (14.74%) and Haryana 

(11.58%) had a relatively higher number of beneficiaries. Awareness regarding beekeeping was minimal 

and several states have not taken up this component. 

Beneficiaries are satisfied with the average honey production and income earned from beekeeping. A 

majority of them have perceived an increase in crop production in the range of <10 to 30% from the 

introduction of bee boxes adjacent to their crop fields. 

Rajasthan accounts for highest production (3100 kg) followed by Gujarat (1783 kg) with a net income of 

rs.80,000 and rs.1.50 lakh, respectively. this variation among states may be either due to the number 

of boxes owned by each beneficiary or varying time of entry into the profession. Therefore, a verification 

based on a larger census and experiments is required. 

major pitfalls evident from this study are lack of realisation of the full potential of beekeeping 

opportunities in newly expanded areas under horticulture crops, non-utilisation of funds, particularly 

unspent project funds carried forward over the period of study. 
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It is also evident that there is a lack of knowledge and relevant skills to manage and monitor modern 
bee-keeping activities. Especially in areas where there are cross pollinated crops and extensive floral 
cultivation, opportunities have not been fully utilised under this project. 

Steps to Improve Further are as under:

• Mandatory installation of 3-5 bee boxes per acre depending on floral density thereby encouraging 
integration of horticulture crops with apiculture.

• mapping of honey bee product value chain in India is necessary.

• sensitising farmers to the multiple uses of bee products such as propolis, bee pollen, royal jelly 
and bee venom is imperative.

• natural bee colonies can be protected and preserved and separate plant protection of bee-friendly 
schedules may be developed in bee-rich and bee-sensitive areas. 

• Build strong infrastructure and research, autonomous training facilities, association with 
international bodies and countries (new Zealand, australia and Italy). need for training institutes 
to bring the best technologies from countries where bee keeping is well developed and impart 
their knowledge locally. 

• creating a brand image and labelling. for e.g. farmers can brand the honey produced based on 
the floral notes embedded within the honey flavour.

• at the grassroots level, skill development for the unemployed and the landless populace by 
creating training modules that synergise both theory as well as region specific realities can 
promote beekeeping as a viable income earning enterprise.

• Bee-sanctuaries and bee-museums can be encouraged in traditional bee-keeping area where 
healthy bee population exists such as in Western ghats. 

1.4.8. Water Resources 

Interventions to improve water resources taken up under NHM/ HMNEH have helped in increasing the 
area and production of horticulture crops and provided additional employment as well. 

In order to analyse its impact, 330 beneficiaries were interviewed out of which the highest number of 
beneficiaries have been benefited from Individual farm ponds (39%) followed by Community Tanks (19%), 
Digging of tube well / bore wells (13%), Individual reservoirs / pond with plastic lining (8.18%), Individual 
reservoirs / pond with RCC lining (10%), Community tanks renovated (6%), Storage tanks (5%) and Bore 
well recharge structures (2%). Overall, 85% of the total beneficiaries have opined that the structures 
benefitted are very useful. 

It has been found that the maximum subsidy allowed has not been fully utilized for creation of new 
community structures which is due to difficulty involved in the availability of land. 

Among the sample beneficiaries, actual irrigated area per structure at the all India level comes to 1.58 
ha and total irrigated area brought under irrigation was 483 ha, which is modest. Community tanks 
irrigated 2.94 ha, followed by individual reservoirs/pond with lining (1.54 ha), bore well recharge (1.18 
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ha), digging of tube wells/bore wells (0.92 ha) and renovated community tanks (0.72 ha). 

the impacts of water resources interventions are apparently visible from the area, production and 
productivity. average area brought under irrigation was 1.58 ha with an average production of 12.58 tons 
per ha, realising a net income of about Rs. 169035 per ha. 

average area irrigated due to water resources interventions are found to be relatively higher in madhya 
Pradesh (7 ha), Rajasthan (6.24 ha), Punjab (4.38 ha), Andhra Pradesh (2.55 ha), Karnataka (2.55 ha) and 
Nagaland (1.8 ha). While the productivity per ha is found relatively higher in Bihar (33.14 tons), Andhra 
Pradesh (23.33 tons), Maharashtra (20.32 tons), Haryana (17.26 tons), Chhattisgarh (16.08 tons), Odisha 
(16.01 tons), Himachal Pradesh (14.97 tons), Punjab (14.8 tons) and Karnataka (14.34 tons). 

Suggestions to sharpen the Impact are as follows:

• Rain water harvesting should be made compulsory in protected cultivation and open fields. 

• all the feeder channels leading to tanks and lakes should be restored.

• dry land horticulture should be followed in water scarce areas for protecting water resources. 

• There is need to focus on the interventions for improving the water use efficiency through 
integration with water saving technologies/soil and water conservation technologies such as 
mulching, direct bore well recharge. the assistance should be given for such interventions. 

• A smaller proportion of farmers have availed solar pump sets (0.2%) and infiltration ponds (0.3%) 
although both are considered to be extremely useful in the areas where physical and economic 
water scarcity is intense. Hence, an adequate focus is needed for promoting these technologies. 

• Individual water structures are relatively well maintained than the community structures and 
hence, a minimum assistance should be extended to the maintenance of these structures at least 
for the first few years under NHM/HMNEH. 

1.4.9. Horticulture Mechanisation 

horticulture farm mechanization has been introduced because it facilitates an improvement in farm 
efficiency, thereby reducing the drudgery of the farm workforce. In order to analyse the impact of farm 
mechanization, 522 beneficiaries were interviewed. Highest number of sample beneficiaries were found 
in Tripura (43), Punjab (38) and Haryana (33). 

A majority of them have availed subsidy for power tillers, tractors, and plant protection equipments.  
Annual number of hours of equipment employed works out to 443 hrs for tractors, 1790 hrs for tree 
pruners and 288 hrs for plant protection chemicals. this usage is modest, while the optimum usage is 
above 2400 hrs. Lack of the right kind of equipments and the idea to use in orchards are responsible for 
underutilisation. In addition to the utilization of machineries in the farmers’ own fields, beneficiaries 
also have earned income from custom hiring of tractors and power tillers. 

highest usage of tractors was in Karnataka (720 hours), followed by andhra Pradesh (610 hours), telangana 
(601 hours) and Punjab (600 hours). In case of power tiller, highest usage was observed in mizoram (1690 
hours), Punjab (539 hours) and Maharashtra (479 hours). Usage of tree pruners and Plant protection was 
more in Arunachal Pradesh (2332 hours and 2911 hours). Overall total number of hours per equipment 
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was observed to be high in arunachal Pradesh, mizoram, meghalaya and Karnataka.

telangana, rajasthan and Punjab have earned the highest income from hiring out tractor i.e., around 
Rs.2,00,000, Rs.1,80,375 and Rs.1,00,000 respectively. In Maharashtra and Mizoram, net income earned 
from hiring out of power tiller amounts to Rs.71,938 and Rs. 54,000. 

regions with undulating terrains pose challenges to farm mechanization. utilization of this component 
by farmer collectives (such as SHG, FIGs/FPOs and custom hiring centres) has been found modest. 
Hence, in order to obtain the best benefit from mechanization component, machineries other than 
tractors and tillers need to be effectively utilized. 

reasons behind the popularity of tractor and tiller use are that they are used in cultural operations. a 
majority of the farm mechanization machines are power-operated, except in the case of plant protection 
equipments, tree pruners, fruit harvesters, fruit graders and pruning /budding/grafting tools. Emphasis 
should be given to equipments like fruit harvesters, fruit graders, track trolley, pruning/budding grafting 
tools, land development, tillage and seed-bed preparation equipments and nursery media filling.  

Suggestions to Improve Efficiency are as under:

• Farm equipments are underutilised and hence efforts should be made for full utilization through 
farmer collective managed custom hiring and developing more equipments.  

• Training programmes have to be organized for farmers regarding the importance of equipments 
and their maintenance. 

• Horti-clinics and custom hiring centers should have a maintenance facility for these equipments. 
Quality equipments are made available through government, and/or private sectors. FPO-run 
service centres need to be considered for bigger equipments. 

• Incubation centres may be created for providing hands-on-training and commercial models for 
sale and service centres. 

• use of photovoltaics and solar energy need to be recognized as crucial components in running the 
equipments, considering the high cost of fossil fuels and the associated GHG emissions. 

1.4.10. Integrated Post-Harvest Management 

The information was elicited from 305 beneficiaries covered across 15 states.  Interventions benefitted 
under PHM are: Pack house (61% of beneficiaries), cold storage (5% of beneficiaries), low cost onion 
structures (30% of beneficiaries) and the remaining interventions like pre-cooling unit, mobile pre-cooling 
vans, ripening chambers constituted 5% of the beneficiaries. It is to note that 93% of the beneficiaries 
are farmers and 7% are traders. 

the storage capacity of the post-harvest units created under mIdh was found to be highest in the case 
of cold storages followed by pack houses and low cost storages for onion. In cold storages, the highest 
capacity of storage per unit was found in gujarat (6200 tons per unit), followed by Karnataka (5000 tons 
per unit) and uttar Pradesh (average 4400 tons per unit). In case of pack houses the highest was found in 
Jammu and Kashmir (74 tons per unit) followed by uttar Pradesh (50 tons per unit). In case of low cost 
storage of onion, the highest storage capacity was found in Rajasthan (335 tons per unit), followed by 
Odisha (134 tons per unit).
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The price arbitrage model (53%) was highly preferred by beneficiaries as compared to mixed model (41%) 
and rental model (6%).  However, it is crucial to have a strict monitoring of the price arbitrage model in 
order to avoid exploitation of farmers by the traders. 

The impact of PHM interventions has resulted in reduction of post-harvest losses up to 20%. Considering 
its impact, there is need for encouraging Phm interventions by allocating more budget in the next phase 
of mIdh. 

Capacity utilization of PHM infrastructure at the all India level was 68%. Thus, there is further scope to 
improve the capacity utilization by encouraging farmers to utilize post-harvest infrastructure, aiming at 
higher income. 

 
Suggestions for further Improvements are as follows:

• In order to reduce the post-harvest losses and to increase farmers’ income, the current efforts 

under PHM activities needs to be continued and efforts should be made to ensure full utilisation 

of allocated funds. there is need to encourage farmer collectives for taking up post-harvest 

interventions so that farmers will be benefitted. 

• Creating awareness among beneficiaries regarding assistance available under different activities 

under Phm and further capacity building for implementing post-harvest interventions. 

• Integration of post-harvest management with marketing infrastructure will help to achieve the 

desired results through fetching better prices for the farmers produce and reducing post-harvest 

losses. 

• Phm infrastructure may be provided along with market infrastructure for promoting organic 

horticultural products from the north-eastern states. 

• Affordable and appropriate competent technologies like high pressure processing, irradiation 

technologies under Phm need to be introduced and made available to new entrepreneurs.

• one of the major reasons for underutilization of post-harvest infrastructure was due to unorganised 

and fragmented units of pre-cooling, cold-storage and transportation. therefore, there is a need 

for integration and co-ordination of these activities.   

• the scheme should encourage the value chain activities by aggregation of produce at the farm 

level, and create pack houses with pre-cooling, processing and refrigerated transportation 

facilities in the villages.

• the scheme should provide for multi-modal cold chain network with road, rail, inland waterways, 

coastal shipping, and linking them with village pack houses, regional cold chain grids and 

international networks.

• the scheme should also encourage, the establishment of higher cold storage capacities at 

consumption centres.
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1.4.11.  Strengthening of Market Infrastructure 

In order to analyze the impact of the component market infrastructure, 37 beneficiaries were interviewed. 
The sampled (district) beneficiaries belong to Karnataka, Gujarat, West Bengal, Punjab and Manipur.

 A majority of the beneficiaries are retailers (56.76%), followed by traders (37.84%), and farmers (5.41%). 
the component mainly focuses on promotion of grading and standardization so as to enable farmers 
to realize better price by providing grading units, electronic weighing scales, and creation of rural 
markets/apni mandi/direct markets. Nearly 41% of the beneficiaries have availed the benefits like 
Grading machines, Electronic weighing scale and export related assistance and 35% have availed Static/ 
Mobile vending cart/ Platform with cool chamber.

The average annual income per beneficiary realised from market infrastructure was Rs.26.31 lakh 
irrespective of the type of benefit. Net income realised was higher in export related interventions as 
compared to other interventions. More than 90 per cent of the beneficiaries have expressed that the 
infrastructure are of good quality and in working condition. As per majority (92%) of beneficiaries, the 
market infrastructure provided has been fully utilized.

It is worrisome to note that only negligible expenditure (0.60% of the total expenditure of Rs.9061.70 
crore)  has been spent on market infrastructure although it is one of the major drivers for holistic growth 
of hoticulture sector. It is even more disturbing to know that the physical (0.38) and financial (0.39) 
achievement to target ratio was significantly lower as compared to other major componenets. This calls 
for greater attention to be given in the next phase of NHM / HMNEH programme by allocating higher 
budget and encouraging full utilisation.

Suggestions for further improvements are as under:

• The beneficiaries of market infrastructure have realised substantial benefits. Hence an increased 
investment on this component is required in the next phase of MIDH.

• strengthening of aPmcs infrastructure for marketing of horticultural commodities should be taken 
up by assessing the potential.  

• creating awareness among farmers, entrepreneurs, farmer collectives and market functionaries 
regarding benefits provided under market infrastructure.

• creation of infrastructure like pack houses, pre-cooling units, processing units at the village level, 
so that the horticultural produce could be pre-conditioned and ready for quick transport and 
marketing. fPos may be supported for such market infrastructure interventions.

• fPos have played an important role in strengthening backward and forward linkages through 
integration of mIdh interventions. they may be given professional support from experts for 
conducting business and hence should be supported and handheld for at least 5 years from the 
inception for achieving maximum results.

• online trading may gradually replace the system of physical markets in the future. hence it is 
crucial to promote Ict tools with an emphasis on developing e-national agricultural market for 
horticultural produce. 

• Strengthening the rural/Shandy markets and integrating with cold chain infrastructure.
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1.1. Importance of Horticulture sector

the agricultural sector in India is in the process of transition from being a subsistence based farming 
to one of an intensive commercial farming. In fact, the sector has been experiencing rapid changes 
at the ground level. these include changes in the cropping pattern, seeds, cultivation technology, 
mechanisation, precision farming, irrigation methods, and many other aspects. even though these 
changes are seemingly prominent, the events of distress in the sector are quite visible due to the 
shrinkage of income generating sources. the focus of policy is on reducing the current poverty levels 
(22%)1 , unemployment rates (5%)2 , and the proportion of undernourished population (15%)3. this is a 
huge task indeed, and needs sustained efforts to increase the income and provide employment round the 
year unlike the seasonal receipts in the field crop economy. Besides food security, nutritional, economic 
and social security has also become important conditions for achieving improved living standards. In 
this situation, the horticultural sector has emerged as a significant front in developing a vibrant rural 
economy as part of addressing several economic and social challenges. a scenario of the intensity level 
of the horticultural sector across states is presented in figure 1.1. 

over the past two decades, the horticultural sector has emerged as a prominent sector in the Indian 
agricultural scenario contributing to an overall economic growth besides providing nutritional and health 
benefits, given its wide variety of products that are available round the year. The sector also provides a 
wide range of options for sustainable rural economy through diversification. Besides, there is very good 
scope for enhancing its value through a better supply chain management not only with respect to the 
production but also post-harvest i.e., marketing, value addition and processing. further, there exists 
scope for horticultural products in terms of commanding a good market not only at the national level and 
sub-national levels, but also at the global level. thus, the horticultural sector plays overreaching role in    
achieving sustainable development.

The working group of the Planning Commission (VII Plan) widened the definition of ‘horticulture’ as “the 
science of growing and management of fruits, vegetables including tubers, ornamental, aromatic and 
medicinal crops, spices, plantation crops and their processing, value addition, and marketing”. the crops 
like mushroom, bamboo and bee keeping (helps improve crop productivity) were freshly introduced as 
an important components of horticultural development. more interestingly, the diverse agro-climatic 
conditions of India have made it very conducive for the cultivation of almost all horticultural crops 
such as fruits, vegetables, plantation crops, flowers, roots, tuber crops, spices, medicinal and aromatic 
crops, and ornamental crops. realizing these potentials, the govt. of India started giving more attention 
to the development of horticulture from VII Five Year Plan (FYP) with significant budgetary allocations 
from VIII fYP onwards. In order to boost horticulture development, the govt. of India has implemented 
several schemes from time to time. 

It can be clearly seen from the figure 1.2 that the agricultural sector has had its own erratic fluctuations 
in terms of growth. However, over the years, the horticultural sector has contributed significantly to 
agriculture gdP growth rate, thereby helping the overall agricultural growth which, otherwise, would 
have been dismal (2.4%).  

1 http://iipsenvis.nic.in/Database/envis_4349.aspx; http://povertydata.worldbank.org/poverty/country/IND.
2 ministry of labour and employment, government of India, 2015-16, fifth annual employment - unemployment survey  
  (http://labourbureaunew.gov.in/UserContent/EUS_5th_1.pdf).
3 http://data.worldbank.org/indicator/SN.ITK.DEFC.ZS
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figure 1.1: a scenario of the Intensity level of horticulture across states in India  
Note: TCL= Total Cultivable Land (000’ Hectares)

figure 1.2: annual growth rate of horticulture and agriculture gdP

source: adopted from national accounts statistics, 2014 and 2016  

note: as a segregated gdP of horticulture was not available, the output values of horticulture and agriculture 

were used as proxies, for estimating the growth rates; ** indicates three year average 2012-13 to 2014-15
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It is seen that whenever the agricultural sector experienced a trough in its growth performance the 
horticultural sector has helped fill the void and vice versa4 . the growth rates of the horticultural 
sector from VIII Plan onwards show a consistent increase despite expenditure across Plan periods under 
the sector being not high. (figures 1.3 and figure 1.4). the annual growth rate of agriculture and 
horticulture across fYPs show that, the horticultural sector growth has overtaken the agricultural sector 
growth in the XI fYP (figure 1.2).

It has been possible to achieve the desirable level of availability of fruits and vegetables through the 
implementation of a variety of schemes during these plan periods when the per capita per day availability 
of fruits for consumption has increased from 97 grams to 120 grams. While, the per capita availability of 
vegetables has increased from 209 to 270 grams over a span of 8 years (figure 1.5). In order to achieve 
this targeted growth, the budgetary requirement of the horticulture development programmes was 
estimated at around 40,000 crores, the credit of which must go to a variety of schemes implemented 
during these plan periods. Further, the area under horticultural crops over the period 2003-04 to 2013-14 
shows an increase by 40 lakh hectares, with a major part of this increase taking place after 2011-125. 

4 Planning commission, 2011, report of the Working group on horticulture and Plantation crops for XII fYP.
5 ministry of agriculture, government of India, 2014, Indian horticultural data Base.

Figure 1.3: Ratio of Horticulture Expenditure as Percent of Total Agricultural  
expenditure across fiveYear Plans 

source: adopted from horticultural statistics at a glance 2015

figure 1.4: Percentage share of horticultural output in agricultural output 
source: adopted from horticultural statistics at a glance 2015
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although horticultural development has taken place in all the states, a few of them have excelled in their 
performance (figure 1.6). some of the states do have state level schemes as a part of further supporting 
the development of horticulture. The productivity of horticulture has been quite high with as many as 15 
states registering productivity above 12 metric tonnes per hectare, as can be seen from the horticultural 
statistics. this increased productivity has helped the country improve its export trade performance. 
over the last 10 years, the trade performance of fruits and vegetables has improved substantially with 
exports of fruits and vegetables increasing from 3287 thousand metric tonnes in the year 2011-12 to 3695 
thousand metric tonnes by 2013-14, bringing in a net incremental earning of Rs.5410 crore6. 

6 ministry of agriculture, government of India, 2014, Indian horticultural data Base.

figure 1.6: Productivity of horticultural crops for 2014-15 (tonnes per ha)

source: adopted from horticultural statistics at a glance 2015

Figure 1.5: Per Capita Net Availability of Vegetables, Fruits, and Food Grains (gm/day)

source: adopted from horticultural statistics at a glance 2015 and Indiastat 

Note: Excluding 25% loss + 5% Exports and Processing
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1.2. Mission for Integrated Development of Horticulture (MIDH) 

the government of India has introduced, from time to time, several development schemes and 
institutions aimed at horticultural development in the country. these include national horticulture 
mission (nhm); horticulture mission for north east & himalayan states (hmneh); national Bamboo mission 
(nBm); national horticulture Board (nhB); coconut development Board (cdB) and central Institute for 
horticulture (cIh). until recently, these schemes were operating independently with no inter-scheme 
coordination. however, since 2014, all these schemes have been brought under the broad umbrella of 
mission for Integrated development of horticulture (mIdh) scheme, as its sub-schemes. aggregating a few 
ongoing programmes aimed at the same goal has been one of the pursuits of the Planning commission. 
accordingly, the 12th Plan approach paper made it clear to bring together similar programmes with 
parallel intentions with a view to bringing about a better coordination among various programmes. the 
MIDH (NHM & HMNEH) programme is an outcome of this approach which meets the criteria of efficiency, 
economy and focused approach.

Table 1.1 shows the operational area of these sub-schemes with fund flow for its beneficiaries being 
routed through the State Horticulture / Bamboo Missions (SHM/BHM), while the release of funds to SHM/
Bhm is routed through the state government. nhm sub-scheme covers 18 states and 5 union territories, 
the funding pattern for which is 60:40 between the Centre and the State Government and 100% from 
the central government to union territories (uts). hmneh sub-scheme covers 11 states, the funding 
pattern for which is 90:10 from 2015-16 onwards. Prior to 2015-16, the funding pattern under nhm and 
HMNEH was 85:15 for the central and state government and 100% from the Central Government to Union 
uerritories respectively. In addition to the states as mentioned in Table 1.1, mIdh is also providing 
financial assistance to institutions namely NHB, CDB, CIH, Nagaland and to National Level Agencies in 
respect of which, the funding pattern is 100% from the Central Government.

Table 1.1: Various Sub-schemes under MIDH

sl. no. sub scheme Target group / area of operation Year of starting

1 cdB all states and uts where coconut is grown 1981

2 nhB all states & uts focusing on commercial horticulture 1984

3 hmneh all states in ne and himalayan region 2001-02

4 nhm all states & uts excepting states in ne & himalayan region 2005-06

5 cIh ne states, focusing on hrd and capacity building 2006-07

6 nBm all states & uts 2006-07

Source: Adapted from MIDH guidelines and the sub-schemes websites

as a result of the introduction of these schemes, within two decades, India has become one of the 
largest producers of fruits and vegetables, flowers, ginger and turmeric, coconut, arecanut, tea, pepper, 
and other crops. Around 15% of all the world’s fruits and 11% of all vegetables are produced in India . In 
terms of productivity the performance of 15 states is above India’s average productivity of horticultural 
crops (12 metric tonnes per hectare). Among these, Punjab, Uttar Pradesh and Madhya Pradesh figure at 
the top place (figure 1.6). Further, covering 13% of the cropped area, horticulture contributes 30% to 
India’s total agricultural GDP and 37% to India’s total exports of agricultural commodities.
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mIdh, a centrally sponsored scheme, started operating from 1st april, 2014. the main focus of the 
scheme is to promote a holistic growth of the horticultural sector through formation of farmer groups 
like Farmer Interest Groups (FIGs) / Farmer Producer Organizations (FPOs); to enhance horticultural 
production and farmers’ income; to strengthen nutritional security; to improve productivity; to develop 
skills and to generate employment.

The objectives of MIDH are as under:

• Promote holistic growth of the horticultural sector, including bamboo and coconut through 
area based regionally differentiated strategies, which include research, technology promotion, 
extension, post-harvest management, processing and marketing, in consonance with the 
comparative advantage of each State/region and its diverse agro-climatic features.

• Encourage aggregation of farmers into farmer groups like FIGs/FPOs and FPCs to bring economy 
of scale and scope.

• Enhance horticultural production, augment farmers’ income, and strengthen nutritional security.

• Improve productivity by way of quality germplasm, planting material, and water use efficiency 
through micro Irrigation.

• support skill development and create employment opportunities for rural youth in horticulture 
and post-harvest management, especially the cold chain sector.

In order to achieve these objectives, the designed strategies are:

• adopt an end-to-end holistic approach covering production, post-harvest management, processing 
and marketing to assure appropriate returns to growers/producers.

• Promote r&d technologies for production, post-harvest management and processing.

• enhance acreage, coverage, and productivity through:

◊ Diversification, from traditional crops to plantations, orchards, vineyards, flower and 
vegetable gardens. 

◊ extension of appropriate technology to farmers for high-tech horticulture cultivation and 
precision farming. 

• Improve post-harvest management, processing for value addition and marketing infrastructure.

• adopt a coordinated approach and promote partnership, convergence, and synergy among r&d, 
processing and marketing agencies in public as well as private sectors, at the national, regional, 
state and sub-state levels.

• Promote fPos and their tie up with market aggregators (mas) and financial Institutions (fIs) to 
support and adequate returns to farmers.

• support capacity building and human resource development at all levels, including, change in syllabus 
and curriculum of graduation courses at colleges, universities, ItIs, Polytechnics, as appropriate.
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there are 22 interventions under the mIdh scheme, among which 10 are major interventions, namely, area 
expansion, rejuvenation, Integrated Pest management (IPm) and Integrated nutrient management (Inm), 
Protected cultivation, nurseries, Water resources, Post-harvest management, market infrastructure, 
Horticulture farm mechanization and Bee keeping. More details of these major components/interventions 
are provided in the component-wise analysis presented in the third and fourth chapters.   

1.3. Study focus

the ministry of agriculture and farmers Welfare assigned the task of evaluating the impact of nhm and 
HMNEH in order to understand its effectiveness in meeting the objectives for which the scheme has been 
conceptualized. The results of the evaluation are expected to help policy fine tuning and bringing in 
improvements in the ongoing components of nhm and hmneh. hence, our focus is delineated as below:

• to assess the present process of implementation of mIdh (state-wise and intervention-wise – 
physical and financial targets and achievements; area, production, and productivity; and a state-
wise comparison of mIdh with area, production and productivity). 

• to conduct an intervention-wise impact evaluation of the ten components in terms of their 
respective objectives and intentions.  

• to understand based on the case studies, bottlenecks if any, leading to the failure as also to 
document the underlying factors of the success stories.

• To analyse the interventions of six NLAs and their beneficiaries, and other stake holders involved 
in the implementation of mIdh program.

• to locate the gaps across various components and sub-components at the implementation and 
application levels and to make suggestions for further improvements and modifications in the 
interventions.  

1.4. Methods: Sampling Design and Analytical approach

The impact evaluation study of MIDH was undertaken for the period after 2012 onwards. The dataset/
information for the study comprised both the secondary data collected from various horticulture 
institutions, state departments and dac & fW and primary data collected through a detailed survey of the 
beneficiaries at the field level. In order to understand the issues involved in the implementation of the 
mission, the institutions concerned and other stakeholders were also interviewed i.e., (i) Banks/ Financial 
Institutions; (ii) System integrators; (iii) SHM officials; and (iv) Farmer groups such as FPOs/FIGs/SHGs. The 
sampling design employed was a Multistage Stratified Random Sampling (MSRS). This approach was applied 
for selecting districts in each state, covering maximum area and all the major interventions of the scheme. 
The choice of the MSRS technique for the evaluation study was based on four main reasons. First, the 
experience across the states and components was not expected to be uniform and hence group variations 
were noted. Second, different components had different focus areas and goals, but related to one major 
aspect - development of horticultural sector with paths being different though. Three, the beneficiaries 
and the stake holders were also spread across different groups with varied socio-cultural backgrounds. 
Last, after reaching the final destination of the village, it was intended to go in for a random selection of 
the beneficiaries. In addition to the sample survey, some case studies were also conducted. 
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In the first stage, from each state, 20% of the districts were covered randomly, while taking into account 
the cumulative expenditure for the 12th FYP (2012-13 to 2015-16) and agro-climatic zones of each state. 
In the second stage, from each district, taluks were identified based on the maximum coverage and 
expenditure for the survey. In the final stage, the beneficiaries were selected from each taluk randomly 
based on the beneficiaries list from the respective District Horticultural Office. 

The sampling was made in such a way as to maintain the size of 200 covering for the first group of states 
(which were among the top 10 states in terms of total expenditure on (2012-13 to 2015-16) horticultural 
development). The selected states of the first group included - 1) Maharashtra, 2) Chhattisgarh, 3) Gujarat, 
4) Karnataka, 5) andhra Pradesh, 6) haryana, 7) tamil nadu, 8) odisha, 9) Jharkhand, and 10) Punjab. In 
respect of the remaining 19 states, the sample size was kept at 100 per state. the other 19 states selected 
were – 1) Rajasthan, 2) Manipur, 3) Madhya Pradesh, 4) Sikkim, 5) Tripura, 6) Mizoram, 7) Arunachal Pradesh, 
8) Jammu & Kashmir, 9) Uttarakhand, 10) Uttar Pradesh, 11) Assam, 12) Meghalaya, 13) Kerala, 14) Himachal 
Pradesh, 15) nagaland, 16) West Bengal, 17) Bihar, 18) telangana, and 19) goa. the study focussed on ten 
components viz. Area Expansion, Rejuvenation, Protected Cultivation, Nurseries, Promotion of IPM/INM, 
Bee-keeping, Water resources, horticulture mechanisation and market Infrastructure.

As the expenditure by union territories (UTs) was found very less (0.13% of the total expenditure) towards 
MIDH programme, only 40 beneficiaries were covered from each of the two UTs (Andaman & Nicobar 
Islands, and Puducherry. a schematic view of the sampling design is shown in Table 1.2. the total sample 
size of beneficiaries came to 4033. The beneficiaries were interviewed in the selected districts and taluks. 
The required information was obtained regarding the components available in the selected districts.

 
Table 1.2: Sampling Design with regard to Beneficiaries, Stakeholders, Case Studies and NLAs

Particulars Top 10 States Other 19 States Two UTs Total

Beneficiaries 2046 1907 80 4033

stakeholders 81

case studies 18

nlas 6

NLA Beneficiaries (2 per NLA) (2 X 6) 12

Grand Total 4150

The primary data was collected from 4033 beneficiaries selected from all the States/UTs in addition to 
81 stakeholders.  As 6% of the total expenditure under MIDH during 12th plan was allocated to national 
Level Agencies (NLAs), the impact of MIDH on different NLAs was also assessed. For this purpose, heads 
of the 6 out of 21 benefitted active NLAs were interviewed through a separately designed questionnaire. 
the selected nlas were – (1) directorate of cashew & cocoa development (dccd), Kochi; (2) directorate 
of Arecanut & Spices Development (DASD), Calicut; (3) National Horticultural Research and Development 
foundation (nhrdf), new delhi; (4) national seeds corporation (nsc), new delhi; (5) spices Board, 
Kochi; and (6) small farmers agri-business consortium (sfac), new delhi. In addition, two individual 
beneficiaries from each of the six selected NLAs were interviewed, totalling to 12. 

Sufficient care was taken with respect to the coverage of a judicious mix of beneficiaries – individual 
farmers, farmer groups/ SHG/ FIG, cooperatives, institutional (both in public and private sectors) 
representing all the states, uts, institutions, components of nhm and hmne sub-schemes covered 
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under MIDH programme. Beneficiaries were interviewed for information on pre-and post-intervention 
scenarios, their perceptions regarding the intervention(s), demographics, asset holdings, farm and non-
farm activities and income, and horticultural practices like crops cultivated and other associated details. 
The available data at the State level from secondary sources was also utilised effectively. 

Questionnaires regarding beneficiaries, stakeholders, farmer collectives, financial institutions and NLAs 
were finalized based on our previous experience, literature review, preliminary field visits, expert advice, 
discussions with the representatives of dac& fW (mIdh) and department of horticulture, government 
of Karnataka and a detailed discussion with two beneficiaries from each of the 10 components and 
stakeholders. Later, these questionnaires were sent to DAC & FW (MIDH) for comments and approval. 
The data collection started only after the approval of the sampling design, approach and questionnaires 
from the ministry. 

1.5. Structure of the final report 

the report has been organised in following sections. 

Section 2 includes the state-of-the-art of the mIdh (nhm and hmneh) - state and component-wise 
physical and financial targets and achievement; area, production, and productivity; and a state-wise 
comparison of area, production and productivity based on the MIDH physical and financial data. 

the role of stakeholders is presented in Section 3. 

In Section 4, the socio-economic characteristics of beneficiaries, cropping pattern, sources of income 
and so on have been discussed. 

the impact of major components has been discussed in detail in Section 5.  

Section 6 offers major findings highlighting the impacts, pitfalls/constraints and policy suggestions 
emerging from a macro and micro analysis for improving the interventions and associated policy 
manoeuvring. 

Section 7 consist of appendices and case studies form part of the presentation in Section 8. 

separate report is prepared on “Impact Evaluation of National Level Agencies (NLAs)” with respect to 
nhm and hmneh.

1.6. Limitations 

• We were constrained by the availability of some data as also the reliability of some of the 
aberrations noticed in the data available (Appendix 1). However, these difficulties were taken care 
of by holding mutual discussions with the State and national level officers and using appropriate 
statistical procedures. a macro analysis attempted here is based entirely on the secondary data 
and, therefore, suffers from the data related limitations.

• this study was to be carried out within short time-frame and hence temporal information about 
the beneficiaries could not be recorded. A static evaluation, as a perception based approach was 
applied for this study, which serve as an effective way of assessing the impacts of interventions. 
the approach was substantiated by collecting recall data regarding before-after intervention from 
the beneficiaries, wherever possible.
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2. Performance of NHM and 
HMNEH: A Macro Analysis

this report endeavours to analyse the performance of nhm and hmneh in terms of physical and 
financial achievements as well as its impact on important macro indicators based on the secondary 
data. The performance of NHM/HMNEH is analysed here, using key variables to decipher the 

impact of this programme. this includes the proportion of area under horticultural crops to the total 
cropped area with respect to all crops, rational underlying expenditure, impact of nhm and hmneh on 
area, production, productivity and value of output. 

i. the data related to the area under horticultural crops to the gross cropped area for the years 
2004-05 and 2014-15 has been taken from Indian horticulture data base. We have used data 
for 2004-05, as this year was before the initiation of nhm and hmneh programme. We have 
taken only one year data mainly because of the following constraints: for previous years 
i.e., 2002-03, 2003-04, the information on the area under all the horticultural crops was not 
available on the database; and for calculating gca, the latest data was available only till 
2013-14 in Directorate of Economics and Statistics (DES). For the same reason, we had to 
use only one year data for calculating the proportion of area under horticultural crops with 
regard to before and after the nhm and hmneh programme. 

ii. the proportion of area density was calculated by dividing the total horticultural area with 
the gross cropped area.

iii. We have used the total expenditure instead of allocation for the reference year divided by 
the area under horticulture for the reference year for knowing the criteria for fund flow to 
different states/UTs. This implies whether allocation goes in proportion to the area under 
horticultural crops.

iv. The impact on area was calculated for 2004-05 and 2014-15, for understanding the % change 
over 2014-15. 

v. the impact on production was calculated based on the increment during 2004-05 and 2014-
15, and 

vi. The impact on the value of production was calculated for 2004-05 and 2013-14 as latest values 
of production were available only until 2013-14 in MOSPI. As regards the value of production, 
the data for the base year 2004-05 data was different from the data for 2013-14. This was 
converted into 2013-14 base year data by dividing the deflator. The deflator was derived from 
agricultural sgdP (excluding allied activities) at factor cost from national account statistics, 
cso, new delhi.  

2.1. Target and Achievement

Under NHM and HMNEH together, the Govt. of India has allocated Rs.7,340 crore that is spread over 29 
states and two union territories. additionally, the states have to put in their contributions that amount to 
rs.1,722 crore from the state resources.  thus, a total expenditure of rs.9,062 crore has been directed    
towards horticulture development under nhm and hmneh and is shared on a 5:1 ratio by the centre and 

Impact Evaluation of NHM and HMNEH
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states respectively.  This expenditure refers to the period 2012-13 to 2015-16. The data for the following 
year 2016-17 is not included as it is not available for the whole year. the expenditure for these four 
years is available across components and each of the components has a specific objective. All together 
aim at a holistic growth of the horticultural sector of the country. It is imperative to understand how the 
financial investment coupled with time investment as also human resources spared for this purpose have 
yielded intended results, or at least how these are on the right path of holistic development.   

expenditure of states is presented in Table 2.1 (a). The expenditure incurred on NHM/HMNEH programme 
over the four years accounts for rs.9,061.75 crore. except uts and a few states, all regions have utilized 
funds above the target indicating efficiency in the utilization of allocated grants. The achievement 
during these four years has been good as the ratio of achievement to target is always above one at the 
country level and in respect of most of the regions excepting union territories.

however, the individual states have not shown any pattern in respect of expenditure, especially 
expenditure per hectare. thus, it cannot be established that the allocation was based on the horticultural 
area of individual states and that probably it might be due to the demand made by the individual states. 
however, the horticultural area does not provide any clue about the rationale behind expenditure or 
allocation, nor can it be concluded that the allocation was random; possibly the discussions with the 
State level officials might have resulted in the allocation. It is however, necessary to have some formulae 
for the purpose of inter-state allocations based on five components namely:

i. Potential area that can be brought under horticulture, as indicated by the states;

ii. Last five years’ average expenditure on horticulture from the States’ own resources;

iii. Average incremental area under horticulture during the last five years; 

iv. Productivity / GVO increment during last five years and 

v. In the absence of an in-depth data, it is difficult to conclusively relate expenditure to any one or 
several parameters.

figure 2(a): state-wise target, achievement and achievement-target ratio 
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Table 2.1(a): Expenditure incurred (2012-13 to 2015-16)

Sl. 
No. States / UTs Target  

(Rs. Crores)

As % of 
the total 

target

Achievement  
(Rs. Crores)

As % of 
the total 

Achievement

Achievement 
as against the 
target ratio

1 Karnataka 678.58 6.65 608.38 6.71 0.90

2 maharashtra 1469.67 14.41 1591.66 17.56 1.08

3 andhra Pradesh 597.36 5.86 617.67 6.82 1.03

4 gujarat 659.34 6.47 599.27 6.61 0.91

5 madhya Pradesh 418.96 4.11 286.45 3.16 0.68

6 uttar Pradesh 403.29 3.95 246.13 2.72 0.61

7 rajasthan 471.10 4.62 301.41 3.33 0.64

8 tamil nadu 495.54 4.86 435.57 4.81 0.88

9 West Bengal 232.52 2.28 154.00 1.70 0.66

10 odisha 495.64 4.86 388.93 4.29 0.78

11 Bihar 244.02 2.39 145.24 1.60 0.60

12 chhattisgarh 646.98 6.34 656.24 7.24 1.01

13 telangana 182.75 1.79 113.98 1.26 0.62

14 assam 111.63 1.09 114.97 1.27 1.03

15 haryana 633.38 6.21 522.14 5.76 0.82

16 Kerala 411.91 4.04 218.13 2.41 0.53

17 Jharkhand 373.28 3.66 321.16 3.54 0.86

18 Jammu & Kashmir 158.31 1.55 57.84 0.64 0.37

19 himachal Pradesh 111.23 1.09 177.16 1.95 1.59

20 uttarakhand 83.42 0.82 47.89 0.53 0.57

21 Punjab 373.01 3.66 326.24 3.60 0.87

22 tripura 133.30 1.31 172.21 1.90 1.29

23 meghalaya 101.41 0.99 342.31 3.78 3.38

24 goa 18.89 0.19 13.11 0.14 0.69

25 nagaland 126.38 1.24 85.7 0.95 0.68

26 manipur 121.80 1.19 169.98 1.88 1.40

27 arunachal Pradesh 169.23 1.66 82.75 0.91 0.49

28 sikkim 124.18 1.22 114.54 1.26 0.92

29 a & n Islands 20.57 0.20 6.09 0.07 0.30

30 mizoram 124.74 1.22 141.55 1.56 1.13

31 Puducherry 6.11 0.06 3.05 0.03 0.50

All India 10198.52 100.00 9061.74 100.00 0.89

Source: Ministry of Agriculture and Farmers’ Welfare, Govt. of India, New Delhi
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2.2.Proportion of Horticulture crops to Gross Cropped Area (GCA)  

Growth in terms of % share of horticultural crops in Gross Cropped Area is also one of the area related indicator of 
impact indicator. It can be noticed from Table 2.1(b) that the % share of Horticultural crops in the Gross Cropped 
Area (GCA) shows an increase by 1.36% over 2004-05, i.e., prior to the introduction of NHM/HMNEH (2004-05). 

most of the states are the main contributors to this increased share of horticultural crops in the gca in 
the country. maharashtra, rajasthan, Kerala, manipur, a and n islands and Puducherry have experienced 
decreased impact after NHM/HMNEH with respect to horticulture area as a per cent of GCA. As the result 
of a positive impact of NHM/HMNEH on almost all the states, the overall impact is positive as could be 
seen from Table 2.1(b). 

maharashtra, mP, rajasthan, haryana, Punjab have shown lesser proportion of area under horticulture 
(less than 10 %), whereas in states like Madhya Pradesh, Uttara Pradesh and Rajasthan, it is ranging from 
3.86% to 4.72%. Now emphasis should be given to increase the area between 15% to 20% in those states 
where proportion of horticulture crop is lower.

2.3. Impact on Horticulture Area

At the all India level, the per cent change over in area for 2014-15 was 17.3% (Table 2.1(c)). taking into 
consideration the cluster of states like mizoram, chhattisgarh, nagaland and sikkim the per cent change 
over area was more than 100 per cent (382%, 278%, 246% and 151% respectively). In Tripura, Haryana, 
Meghalaya and Madhya Pradesh the per cent change over area was 98%, 87%, 83% and 79% respectively. 
as regards the all India horticulture scenario, the area under horticultural crops has increased by about 
17% after the introduction of the scheme. This is one of the critical indicators heralding a good success 
story of the scheme. There is drastic reduction in Rajasthan (44%), Kerala (26%), Maharashtra (16%), 
Andhra Pradesh (12%) and UTs.

Crop category-wise area under horticulture crops before and after NHM/HMNEH is given in   
Table 2.1(d-h). as compared to 2004-05, the area under fruit crops in 2014-15 shows an increase by more 
than 100% in states such as Madhya Pradesh (352%), Chhattisgarh (294%), Nagaland(204%), Jharkhand 
(183%), Mizoram (184%), Haryana (151%), Tripura (121%) and Jammu and Kashmir (101%),   whereas, it 
is lower in states like Sikkim (99%), Kerala (41%), Maharashtra (45%), Puducherry (32%), Andhra Pradesh 
(16%) and  Andaman and Nicobar (10%). In the case of vegetable crops, the area shows a significant 
increase in states such as Mizoram (672%), Madhya Pradesh (265%), Nagaland (224%), Chhattisgarh 
(240%), Manipur (119%), Himachal Pradesh (92%), and Gujarat (82%). However, the area shows decrease 
in Arunachal Pradesh (91%), Puducherry (67%), Goa (8%), Andhra Pradesh and Andaman and Nicobar 
Islands (5%).

In the case of flower crops, the area has increased significantly in Odisha (2319%), Bihar (1327%), 
Chhattisgarh (625%), Mizoram (230%), Uttarakhand (206%), Sikkim (202%), Gujarat (170%), and Punjab 
(122%),  whereas, the area has decreased in Rajasthan (18%) and Maharashtra (16%). In the case of 
plantation crops, the area shows significant increase in states such as Mizoram (439%), Gujarat (150%), 
Tripura (137%) and Meghalaya (128%). However, there is a decrease observed in the area in Puducherry 
(66%), Kerala (24%) and Andaman and Nicobar Islands (8%). In the case of Spice crops, the area has 
increased significantly in Gujarat (46%) and Uttar Pradesh (18%), whereas, the area shows a decrease in 
Rajasthan (67%), Odisha (47%), Kerala (43%),Andhra Pradesh (40%) and Madhya Pradesh (32%). 

The cultivation of flowers has picked-up very conspicuously with a 123% increase and is observed 
in respect of the non-traditional flower growing areas. But the area under spices has got reduced  
(Table 2.1(d-h)). There has been an increase in the area under fruits (21%), vegetables (42%), and 
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Table 2.1(b): Horticulture Area density before and after NHM/HMNEH

Sl. 
No.

States / UTs

2004-05 Proportion of 
Horticulture 
crops to GCA

2014-15 Proportion of 
Horticulture 
crops to GCA

Area  
(lakh ha)

GCA  
(lakh ha)

Area  
(lakh ha)

GCA  
(lakh ha)

1 Karnataka 15.14 128.07 11.82 19.98 122.47 16.31

2 maharashtra 20.11 223.68 8.99 16.85 234.74 7.18

3 andhra Pradesh 15.06 125.19 12.03 13.2 76.9 17.17

4 gujarat 10.23 112.57 9.09 16.55 127.73 12.96

5 madhya Pradesh 7.36 202.03 3.64 13.16 238.1 5.53

6 uttar Pradesh 11.73 255.24 4.60 17.45 261.47 6.67

7 rajasthan 25.99 210.62 12.34 14.63 242.35 6.04

8 tamil nadu 10.61 58.89 18.02 13.86 59.95 23.12

9 West Bengal 15.02 95.23 15.77 17.91 96.9 18.48

10 odisha 13.05 87.18 14.97 13.6 51.73 26.29

11 Bihar 10.93 73.99 14.77 11.76 76.73 15.33

12 chhattisgarh 1.75 57.16 3.07 6.63 57.28 11.57

13 telengana 0.00 0.00 0.00 6.73 53.15 12.66

14 assam 3.83 38.96 9.83 6.4 40.83 15.67

15 haryana 2.37 64.25 3.68 4.42 65.36 6.76

16 Kerala 18.51 29.96 61.77 13.63 26.25 51.92

17 Jharkhand 2.57 16.37 15.69 4.27 15.54 27.48

18 Jammu and Kashmir 3.04 11.02 27.63 4.05 11.78 34.38

19 himachal Pradesh 2.30 9.53 24.18 3.17 9.18 34.53

20 uttarakhand 2.34 12.35 18.99 3.15 10.97 28.71

21 Punjab 2.06 79.31 2.60 3.24 78.57 4.12

22 tripura 0.72 2.81 25.52 1.42 4.83 29.40

23 meghalaya 0.68 2.65 25.56 1.24 3.43 36.15

24 goa 1.00 1.69 58.98 1.05 1.58 66.46

25 nagaland 0.26 3.80 6.92 0.91 5 18.20

26 manipur 0.65 2.38 27.31 0.97 3.83 25.33

27 arunachal Pradesh 0.74 2.55 29.10 1.07 2.99 35.79

28 sikkim 0.25 1.23 20.50 0.64 1.36 47.06

29 a & n Islands 0.41 0.14 292.23 0.4 0.24 166.67

30 mizoram 0.29 0.97 29.99 1.4 1.45 96.55

31 Puducherry 0.26 0.39 66.73 0.09 0.27 33.33

All India 199.27 1910.21 10.43 233.83 1982.96 11.79

  
Source: Area-Horticulture data base, 2005 and Horticulture data base, 2014; GCA-Directorate of Economics and Statistics
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Table 2.1(c): Percent Change in Aggregated Area, Production and Productivity of Horticulture 
Crops between 2004-05 and 2014-15

Sl. 
No. States / UTs

Area (000’ ha) Production (000MT) Productivity (MT/HA)

2004-05 2014-15 % 
Change 2004-05 2014-15 % 

Change 2004-05 2014-15 % 
Change

1 andhra Pradesh 1505.71 1320.2 -12.3 13671.35 15883.35 16.18 9.1 12.0 32.2

2 gujarat 1023.26 1655.2 61.8 9404.95 21590.34 129.56 9.2 13.0 41.8

3 Karnataka 1514.20 1997.9 31.9 10631.66 20371.24 91.61 7.0 10.2 45.7

4 madhya Pradesh 735.80 1315.8 78.8 4131.50 21642.87 423.85 5.6 16.4 193.7

5 maharashtra 2010.76 1684.8 -16.2 15200.25 20410.24 34.28 7.6 12.1 59.4

6 rajasthan 2599.31 1463.0 -43.7 3070.65 2944.08 -4.12 1.2 2.0 67.7

7 uttar Pradesh 1173.07 1744.8 48.7 18858.13 33962.15 80.09 16.1 19.5 20.9

8 Bihar 1092.80 1176.3 7.6 16120.37 18592.23 15.33 14.8 15.8 6.8

9 chhattisgarh 175.31 663.2 278.3 1612.33 8028.56 397.95 9.2 12.1 31.6

10 odisha 1304.81 1359.6 4.2 9998.46 12145.15 21.47 7.7 8.9 16.0

11 tamil nadu 1061.03 1385.6 30.6 13691.64 19093.36 39.45 12.9 13.8 6.8

12 West Bengal 1501.93 1790.5 19.2 20734.79 30398.10 46.60 13.8 17.0 23.0

13 a & n Islands 41.00 39.5 -3.6 156.10 181.40 16.21 3.8 4.6 20.8

14
arunachal 
Pradesh

74.20 107.0 44.3 182.16 547.72 200.68 2.5 5.1 104.7

15 assam 383.10 639.8 67.0 3394.83 7115.21 109.59 8.9 11.1 25.0

16 goa 99.80 105.3 5.5 314.20 288.30 -8.24 3.1 2.7 -11.7

17 haryana 236.71 442.2 86.8 3272.69 6164.43 88.36 13.8 13.9 1.0

18 himachal Pradesh 230.31 317.4 37.8 1497.65 2403.77 60.50 6.5 7.6 16.5

19 Jammu & Kashmir 304.43 404.9 33.0 2063.31 3178.33 54.04 6.8 7.8 15.4

20 Jharkhand 256.80 427.2 66.4 3798.30 5257.94 38.43 14.8 12.3 -16.8

21 Kerala 1850.80 1363.3 -26.3 10981.60 7956.46 -27.55 5.9 5.8 -1.1

22 manipur 65.14 97.1 49.1 407.73 814.17 99.68 6.3 8.4 33.0

23 meghalaya 67.70 124.1 83.3 484.43 1027.06 112.01 7.2 8.3 14.9

24 mizoram 28.96 139.7 382.3 71.93 882.20 1126.46 2.5 6.3 152.6

25 nagaland 26.30 91.1 246.2 139.63 954.33 583.47 5.3 10.5 97.7

26 Puducherry 25.90 9.3 -63.9 142.60 79.66 -44.14 5.5 8.5 55.0

27 Punjab 206.32 323.6 56.8 3363.98 5931.16 76.31 16.3 18.3 12.4

28 sikkim 25.28 63.5 151.2 88.86 209.86 136.17 3.5 3.3 -5.6

29 tripura 71.80 142.0 97.7 890.83 1680.22 88.61 12.4 11.8 -4.5

30 uttarakhand 234.43 315.4 34.5 1605.19 1955.37 21.82 6.8 6.2 -8.8

31 telangana 0.00 672.9 0.0 156.10 8832.11 0.00 0.0 13.1 0.0

All India 19926.94 23382.3 17.3 170138.20 280521.36 64.88 8.5 12.0 41.1

Source: Area and Production-Horticulture data base, 2005-06 and 2014-15
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Table 2.1(d): Percent Change in Area, Production and Productivity of fruit Crops  
between 2004-05 and 2014-15

Sl. 
No. States / UTs

Area (000’ ha) Production (000MT) Productivity (MT/HA)

2004-05 2014-15 % 
Change 2004-05 2014-15 % 

Change 2004-05 2014-15 % 
Change

1 andhra Pradesh 652.0 545.9 -16.3 7735.4 9121.6 17.9 11.86 16.71 40.90

2 gujarat 251.9 384.4 52.6 4014.4 8300.6 106.8 15.94 21.59 35.46

3 Karnataka 255.3 400.2 56.7 4078.9 6799.9 66.7 15.98 16.99 6.34

4 madhya Pradesh 48.7 220.0 351.7 1102.6 6119.0 455.0 22.64 27.82 22.88

5 maharashtra 1346.5 742.3 -44.9 10586.3 11089.5 4.8 7.86 14.94 90.07

6 rajasthan 24.0 39.4 64.3 290.0 735.6 153.7 12.08 18.65 54.40

7 uttar Pradesh 274.9 372.3 35.4 2912.8 7559.0 159.5 10.60 20.30 91.52

8 Bihar 276.1 301.0 9.0 2769.5 3990.0 44.1 10.03 13.26 32.16

9 chhattisgarh 48.7 192.1 294.4 343.2 2071.1 503.5 7.05 10.78 52.94

10 odisha 233.4 327.3 40.2 1404.0 2156.5 53.6 6.02 6.59 9.45

11 tamil nadu 224.6 285.7 27.2 4467.6 5963.9 33.5 19.89 20.88 4.95

12 West Bengal 166.3 228.3 37.3 2128.3 3313.7 55.7 12.80 14.52 13.42

13 a & n Islands 4.1 3.7 -10.3 23.4 31.6 35.0 5.71 8.60 50.54

14 arunachal Pradesh 50.7 90.0 77.5 103.2 331.4 221.1 2.04 3.68 80.50

15 assam 93.3 145.2 55.6 1151.0 2030.1 76.4 12.34 13.98 13.29

16 goa 10.3 11.5 11.2 81.6 83.1 1.8 7.92 7.25 -8.42

17 haryana 24.1 60.5 150.8 232.2 703.7 203.0 9.63 11.64 20.88

18 himachal Pradesh 175.9 224.4 27.5 688.3 751.9 9.2 3.91 3.35 -14.28

19 Jammu & Kashmir 167.5 336.4 100.9 1217.6 1779.4 46.1 7.27 5.29 -27.25

20 Jharkhand 33.2 94.1 183.5 403.4 898.1 122.6 12.15 9.54 -21.48

21 Kerala 332.0 194.7 -41.4 2643.4 2554.1 -3.4 7.96 13.12 64.84

22 manipur 51.2 55.6 8.6 320.9 521.6 62.5 6.27 9.38 49.56

23 meghalaya 23.8 36.3 52.7 199.6 377.2 89.0 8.39 10.38 23.76

24 mizoram 21.2 60.3 184.3 42.5 350.9 725.7 2.00 5.82 191.13

25 nagaland 13.3 40.6 204.9 48.9 411.0 740.5 3.68 10.13 175.37

26 Puducherry 1.0 0.7 -32.1 21.1 15.9 -24.6 21.10 23.43 11.02

27 Punjab 47.1 77.8 65.1 679.5 1644.6 142.0 14.43 21.15 46.59

28 sikkim 8.2 0.0 -99.7 12.2 0.0 -99.7 1.49 1.42 -5.02

29 tripura 32.4 71.8 121.5 503.4 819.1 62.7 15.54 11.41 -26.55

30 uttarakhand 156.2 205.0 31.2 652.0 786.0 20.5 4.17 3.83 -8.04

31 telangana 0.0 361.8 0.0 0.0 5287.7 0.0 0.00 14.62 0.00

All India 5047.9 6108.9 21.0 50857.2 86598.1 70.3 10.07 14.18 40.77

 

Source: Area and Production-Horticulture data base, 2005-06 and 2014-15
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Table 2.1(e): Percent Change in Area, Production and Productivity of Vegetables  
between 2004-05 and 2014-15

Sl. 
No. States / UTs

Area (000’ ha) Production (000MT) Productivity (MT/HA)

2004-05 2014-15 % 
Change 2004-05 2014-15 % 

Change 2004-05 2014-15 % 
Change

1 andhra Pradesh 258.4 242.18 -6.28 3861.9 4592.58 18.92 14.9 18.96 27.27

2 gujarat 331.5 603.10 81.93 4867.9 11861.23 143.66 14.7 19.67 33.79

3 Karnataka 371.1 485.87 30.93 4402.6 8828.36 100.53 11.9 18.17 52.69

4 madhya Pradesh 184.4 672.29 264.59 2659.6 14199.00 433.88 14.4 21.12 46.67

5 maharashtra 372.2 595.21 59.92 4044.4 8783.00 117.16 10.9 14.76 35.38

6 rajasthan 124.1 153.91 24.03 650.2 1433.22 120.43 5.2 9.31 79.07

7 uttar Pradesh 840.9 1163.55 38.37 15792.8 26120.18 65.39 18.8 22.45 19.41

8 Bihar 816.6 841.99 3.11 13349.1 14467.14 8.38 16.3 17.18 5.41

9 chhattisgarh 125.1 425.06 239.78 1266.3 5812.32 359.00 10.1 13.67 35.39

10 odisha 655.9 668.53 1.93 8045.6 9413.54 17.00 12.3 14.08 14.48

11 tamil nadu 215.3 284.80 32.28 6218.3 7521.02 20.95 28.9 26.41 -8.62

12 West Bengal 1189.0 1387.19 16.67 18103.2 26354.60 45.58 15.2 19.00 24.99

13 a & n Islands 7.1 6.72 -5.30 30.8 50.87 65.17 4.3 7.57 75.94

14 arunachal Pradesh 20.4 1.70 -91.67 78.8 41.00 -47.97 3.9 24.12 518.40

15 assam 194.5 289.26 48.72 2020.4 4469.73 121.23 10.4 15.45 48.58

16 goa 7.8 7.18 -7.85 74.7 82.00 9.77 9.6 11.41 18.83

17 haryana 207.8 359.39 72.95 2980.4 5305.59 78.02 14.3 14.76 3.23

18 himachal Pradesh 43.6 83.74 92.08 805.8 1585.36 96.74 18.5 18.93 2.32

19 Jammu & Kashmir 52.1 63.05 21.03 843.0 1395.47 65.54 16.2 22.13 36.61

20 Jharkhand 223.6 316.67 41.62 3394.9 4279.27 26.05 15.2 13.51 -11.10

21 Kerala 107.6 142.29 32.24 2490.1 1645.06 -33.94 23.1 11.56 -49.95

22 manipur 13.4 29.33 118.88 86.0 268.00 211.64 6.4 9.14 42.78

23 meghalaya 32.7 44.60 36.39 270.5 534.00 97.41 8.3 11.97 44.25

24 mizoram* 5.7 44.03 672.47 24.0 273.76 1040.68 4.2 6.22 48.04

25 nagaland 11.9 38.55 223.95 88.1 492.37 458.88 7.4 12.77 72.60

26 Puducherry 4.5 1.46 -67.47 74.7 43.73 -41.45 16.6 29.87 79.96

27 Punjab 158.6 208.03 31.17 2677.4 4167.64 55.66 16.9 20.03 18.54

28 sikkim 17.0 29.14 71.46 76.5 130.06 70.01 4.5 4.46 -0.84

29 tripura 32.7 48.61 48.66 373.4 811.09 117.22 11.4 16.69 46.36

30 uttarakhand 72.8 100.69 38.32 951.8 1109.65 16.58 13.1 11.02 -15.88

31 telangana 0.0 179.65 0.00 0.0 3005.32 0.00 0.0 16.73 0.00

All India 6698.3 9517.91 42.09 100603.2 169076.27 68.06 15.0 17.76 18.43

Source: Area and Production-Horticulture data base, 2005-06 and 2014-15 
* This state is cultivating negligible area during pre-NHM/HMNEH period with the assistance of programme they brought in ad-
ditional area under cultivation gradually over a period of a decade. Hence, the growth rate of area and production is very high.
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Table 2.1(f): Percent Change in Area, Production and Productivity of flowers  
between 2004-05 and 2014-15

Sl. 
No. States / UTs

Area (000’ ha) Production (000MT) Productivity (MT/HA)

2004-05 2014-15 % 
Change 2004-05 2014-15 % 

Change 2004-05 2014-15 % 
Change

1 andhra Pradesh 13.91 15.68 12.72 57.95 134.44 131.99 4.2 8.6 104.1

2 gujarat 6.96 18.79 169.94 44.15 177.63 302.34 6.3 9.5 50.1

3 Karnataka 20.40 30.90 51.47 155.26 290.77 87.28 7.6 9.4 23.8

4 madhya Pradesh* 0.00 17.75 0.00 1.10 208.00 18809.09 0.0 11.7 0.0

5 maharashtra 8.66 7.25 -16.28 56.08 38.53 -31.29 6.5 5.3 -18.2

6 rajasthan 3.31 2.71 -18.13 2.60 2.91 11.92 0.8 1.1 34.2

7 uttar Pradesh 7.97 17.21 115.87 15.43 34.37 122.74 1.9 2.0 5.1

8 Bihar* 0.10 1.43 1327.00 1.77 16.44 829.07 17.7 11.5 -34.9

9 chhattisgarh* 1.51 10.96 625.89 2.83 50.03 1667.81 1.9 4.6 140.2

10 odisha* 0.31 7.50 2318.71 17.26 83.02 381.00 55.7 11.1 -80.1

11 tamil nadu 23.23 55.03 136.89 187.34 356.52 90.31 8.1 6.5 -20.0

12 West Bengal 17.93 25.32 41.22 53.64 216.18 303.02 3.0 8.5 184.6

13 a & n Islands 0.00 0.18 0.00 0.00 0.19 0.00 0.0 1.0 0.0

14 arunachal Pradesh 0.00 0.02 0.00 0.00 1.87 0.00 0.0 81.1 0.0

15 assam 0.00 3.53 0.00 0.00 55.84 0.00 0.0 15.8 0.0

16 goa 0.00 0.01 0.00 0.00 0.15 0.00 0.0 12.7 0.0

17 haryana 4.81 6.07 26.20 56.09 67.77 20.82 11.7 11.2 -4.6

18 himachal Pradesh* 0.41 0.80 95.61 2.72 38.76 1324.96 6.6 48.3 632.2

19 Jammu & Kashmir 0.23 0.46 99.57 1.03 0.35 -66.41 4.5 0.8 -83.2

20 Jharkhand 0.00 1.60 0.00 0.00 74.84 0.00 0.0 46.8 0.0

21 Kerala 0.00 13.37 0.00 0.00 32.92 0.00 0.0 2.5 0.0

22 manipur 0.54 0.81 50.00 0.70 0.30 -57.00 1.3 0.4 -71.4

23 meghalaya 0.00 0.06 0.00 0.00 2.61 0.00 0.0 45.7 0.0

24 mizoram 0.06 0.20 230.00 0.00 183.37 0.00 0.0 926.1 0.0

25 nagaland 0.00 0.01 0.00 0.00 0.00 0.00 0.0 0.0 0.0

26 Puducherry 0.00 0.18 0.00 0.00 1.49 0.00 0.0 8.5 0.0

27 Punjab 0.62 1.37 121.61 3.08 10.65 245.91 5.0 7.8 55.1

28 sikkim* 0.08 0.24 202.50 0.03 18.42 61312.88 0.4 76.1 18932.9

29 tripura 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0

30 uttarakhand* 0.53 1.63 206.60 0.56 16.77 2895.06 1.1 10.3 838.3

31 telangana 0.00 7.44 0.00 0.00 27.72 0.00 0.0 3.7 0.0

All India 111.57 248.50 122.73 659.62 2142.86 224.86 5.9 8.6 46.2

Source: Area and Production-Horticulture data base, 2005-06 and 2014-15 
* These states were cultivating negligible area during pre-NHM/HMNEH period with the assistance of programme they brought 
in additional area under cultivation gradually over a period of a decade. Hence, the growth rate of area and production is very 
high.
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Table 2.1(g): Percent Change in Area, Production and Productivity of Plantation Crops  
between 2004-05 and 2014-15

Sl. 
No. States / UTs

Area (000’ ha) Production (000MT) Productivity (MT/HA)

2004-05 2014-15 % 
Change 2004-05 2014-15 % 

Change 2004-05 2014-15 % 
Change

1 andhra Pradesh 248.0 315.4 27.2 1290.8 1113.9 -13.7 5.2 3.5 -32.1

2 gujarat 16.0 40.1 150.3 111.7 230.7 106.6 7.0 5.8 -17.7

3 Karnataka 624.9 870.7 39.3 1776.5 4078.4 129.6 2.8 4.7 67.3

4 madhya Pradesh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5 maharashtra 168.0 216.5 28.9 398.4 367.6 -7.7 2.4 1.7 -29.3

6 rajasthan 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

7 uttar Pradesh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

8 Bihar 0.0 14.9 0.0 0.0 97.3 0.0 0.0 6.5 0.0

9 chhattisgarh 0.0 15.4 0.0 0.0 27.7 0.0 0.0 1.8 0.0

10 odisha 179.4 231.1 28.8 314.4 309.1 -1.7 1.8 1.3 -25.7

11 tamil nadu 453.3 638.5 40.9 2616.6 4842.8 85.1 5.8 7.6 30.8

12 West Bengal 42.6 52.2 22.4 345.0 290.3 -15.8 8.1 5.6 -31.3

13 a & n Islands 29.8 27.3 -8.5 101.9 95.5 -6.3 3.4 3.5 3.0

14 arunachal Pradesh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

15 assam 95.3 98.8 3.6 223.3 238.1 6.6 2.3 2.4 4.8

16 goa 81.7 85.7 4.9 156.9 122.8 -21.7 1.9 1.4 -24.6

17 haryana 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

18 himachal Pradesh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

19 Jammu & Kashmir 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 Jharkhand 0.0 14.8 0.0 0.0 4.5 0.0 0.0 0.3 0.0

21 Kerala 1119.0 845.7 -24.4 5689.7 3581.9 -37.0 5.1 4.2 -17.0

22 manipur 0.0 0.9 0.0 0.0 0.2 0.0 0.0 0.2 0.0

23 meghalaya 11.2 25.6 128.7 14.2 29.2 105.5 1.3 1.1 -12.4

24 mizoram 2.0 10.8 439.1 5.3 7.4 39.3 2.7 0.7 -74.6

25 nagaland 1.1 2.2 97.3 2.5 11.6 362.0 2.3 5.3 131.4

26 Puducherry 20.4 6.9 -66.0 46.8 18.1 -61.2 2.3 2.6 13.7

27 Punjab 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

28 sikkim 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

29 tripura 6.7 15.9 137.0 13.9 32.0 130.0 2.1 2.0 -4.2

30 uttarakhand 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

31 telangana  0.0 1.7 0.0  0.0 17.4 0.0 0.0 10.3 0.0

All India 3099.4 3531.0 13.9 13107.9 15516.4 18.4 4.2 4.4 4.6

Source: Area and Production-Horticulture data base, 2005-06 and 2014-15
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Table 2.1(h): Percent Change in Area, Production and Productivity of Spice Crops  
between 2004-05 and 2014-15

Sl. 
No. States / UTs

Area (000’ ha) Production (000MT) Productivity (MT/HA)

2004-05 2014-15 % 
Change 2004-05 2014-15 % 

Change 2004-05 2014-15 % 
Change

1 andhra Pradesh 333.4 200.7 -39.8 722.8 918.0 27.0 2.2 4.6 107.9

2 gujarat 416.9 608.9 46.0 366.8 1020.0 178.1 0.9 1.7 86.1

3 Karnataka 242.5 206.5 -14.8 217.8 345.5 58.6 0.9 1.7 85.9

4 madhya Pradesh 502.7 340.2 -32.3 366.2 699.1 90.9 0.7 2.1 193.6

5 maharashtra 112.5 123.2 9.5 106.0 130.1 22.7 0.9 1.1 17.3

6 rajasthan 2447.9 866.9 -64.6 2127.8 618.3 -70.9 0.9 0.7 -20.7

7 uttar Pradesh 49.3 58.0 17.7 133.1 221.7 66.6 2.7 3.8 41.5

8 Bihar 0.0 13.0 0.0 0.0 12.5 0.0 0.0 1.0 0.0

9 chhattisgarh 0.0 11.7 0.0 0.0 11.7 0.0 0.0 1.0 0.0

10 odisha 235.8 123.3 -47.7 216.5 181.5 -16.2 0.9 1.5 63.5

11 tamil nadu 144.6 107.5 -25.7 191.8 187.9 -2.0 1.3 1.7 34.5

12 West Bengal 86.1 97.6 13.3 104.4 207.8 99.0 1.2 2.1 77.5

13 a & n Islands 0.0 1.7 0.0 0.0 3.2 0.0 0.0 1.9 0.0

14 arunachal Pradesh 0.0 10.2 0.0 0.0 64.3 0.0 0.0 6.3 0.0

15 assam 0.0 98.6 0.0 0.0 321.0 0.0 0.0 3.3 0.0

16 goa 0.0 0.9 0.0 0.0 0.3 0.0 0.0 0.3 0.0

17 haryana 0.0 16.1 0.0 0.0 82.8 0.0 0.0 5.1 0.0

18 himachal Pradesh 0.0 7.4 0.0 0.0 22.3 0.0 0.0 3.0 0.0

19 Jammu & Kashmir 0.0 4.9 0.0 0.0 1.1 0.0 0.0 0.2 0.0

20 Jharkhand 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

21 Kerala 292.2 167.3 -42.7 158.3 140.2 -11.4 0.5 0.8 67.6

22 manipur 0.0 10.5 0.0 0.0 24.1 0.0 0.0 2.3 0.0

23 meghalaya 0.0 17.5 0.0 0.0 83.9 0.0 0.0 4.8 0.0

24 mizoram 0.0 23.3 0.0 0.0 65.7 0.0 0.0 2.8 0.0

25 nagaland 0.0 9.8 0.0 0.0 39.2 0.0 0.0 4.0 0.0

26 Puducherry 0.0 0.1 0.0 0.0 0.4 0.0 0.0 4.2 0.0

27 Punjab 0.0 21.3 0.0 0.0 91.5 0.0 0.0 4.3 0.0

28 sikkim 0.0 34.1 0.0 0.0 61.1 0.0 0.0 1.8 0.0

29 tripura 0.0 5.7 0.0 0.0 18.0 0.0 0.0 3.2 0.0

30 uttarakhand 0.0 8.1 0.0 0.0 41.1 0.0 0.0 5.1 0.0

31 telangana  0.0 122.4 0.0 0 .0 493.9 0.0 0.0 4.0 0.0

All India 4863.9 3317.3 -31.8 4711.5 6108.3 29.6 1.0 1.8 84.1

 
Source: Area and Production-Horticulture data base, 2005-06 and 2014-15
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plantations crops (14%), where as there is reduction in area under spices (-32%) mainly because of   
rajasthan. 

The extent of relationship between area and expenditure with respect to NHM/HMNEH programme has 
been worked out with the help of rank correlation method. the rank correlation establishes a strong 
correlation with a coefficient of 0.34, 0.46 and 0.66 from 2012-13 to 2013-14, 2013-14 to 2014-15, 2014-
15 to 2015-16, respectively.  this analysis indicates at a positive impact in terms of area increase. But, 
a more important observation is that, the non-traditional areas have performed significantly well in 
terms of an increment in the area. another curious observation is that the rank correlation is gradually 
increasing over the years establishing a stronger relation between spending on the scheme and an 
increment in the area under horticulture. The country is producing about 65 different spices out of 
109 spices grown in the world. however, in the recent years, there has been a decline in the area and 
production of spices.  this is more so in the case of Pepper. this decline is due to a variety of factors. 
they are: (i) low fertility of the soil due to continuous cultivation; (ii) higher disease incidence; (iii) 
drought and untimely rains in the major spice growing areas; (iv) the farmers are not convinced of the 
replacement of senile gardens;(v) replacement may lead to an immediate loss of income for farmers; 
and (vi) long gestation period, if replaced.

2.4. Impact on Production

Table 2.1(c) indicates production before and after NHM/HMNEH. At the all India level % change over in 
production for 2014-15 was 65%.   

Crop Category-wise Production of Horticulture Crops before and after NHM/HMNEH is given in Table 
2.1(d-h). It is to be noted that % change in production of flowers constitutes 225%, followed by fruits 
(70%) and vegetables (68%). The production of flowers shows an increase in states such as Madhya 
Pradesh, sikkim and uttarakhand, while the production of fruits and vegetables shows an increase in 
states such as mizoram, nagaland, chhattisgarh and madhya Pradesh. similarly, the production of spices 
has increased in states like gujarat, West Bengal and madhya Pradesh. there has been a reduction 
observed in the state of rajasthan mainly because of a reduction in the area under spices. 

2.5. Impact on Productivity

Productivity increase is an ultimate indicator of the success of the scheme. We tried to look into the 
incremental productivity using data related to before the implementation of the scheme and during the 
implementation of the scheme. 

It is essential to locate the drivers of productivity in the non-traditional belts and the hindrances to the 
productivity growth in the traditional horticultural areas. of course, one important observation that 
should not be missed here is that the non-traditional areas have a thin base and hence an increment 
looks magnified, whereas, the traditional areas have a strong base and hence this aspect has to be 
negotiated with the best technological interventions. The State-wise productivity before and after NHM/
hmneh is given in Table 2.1(c). however, there has been a reduction observed in productivity in states 
like mizoram, andhra Pradesh, West Bengal, maharashtra and goa, mostly in respect of plantation crops.

The Crop Category-wise Productivity of Horticultural Crops before and after NHM/HMNEH is given in 
Table 2.1(d-h). The productivity of fruits shows an increase in states such as Mizoram (191%), Nagaland 
(175%), Arunachal Pradesh (80%), and Uttar Pradesh (91%). However, the productivity of fruit crops shows 
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a decrease in states such as Jammu and Kashmir (27%), Tripura (26%), Jharkhand (21%), Goa (%) and 
Uttarakhand (8%). The productivity of vegetables has increased by more than 100% in Arunachal Pradesh 
(518%), whereas, there has been a decrease in productivity for Uttarakhand (16%) and Jharkhand (11%).

The productivity of flower crops has also increased in Sikkim, Himachal Pradesh (632%), Uttarakhand 
(838%) and  West Bengal (185%). whereas, it has decreased in Jammu and Kashmir (83%), Odisha (80%), 
Manipur (71%), Bihar (35%) and Tamil Nadu (20%).  

The productivity of plantation crops shows an increase in Nagaland (131%),  Karnataka (67%) and Tamil 
Nadu (31%), but a decrease mainly in Andhra Pradesh (32%), Odisha (26%), Goa (25%), Gujarath (18%), 
Kerala (17%), Meghalaya (12%), Tripura (4%). The productivity of spice crops has increased in Madhya 
Pradesh (194%), Andhra Pradesh (108%) Gujarat (86%), Karnataka (86%), West Bengal (77%), Kerala(68%), 
and Tamil Nadu (34%). 

The extent of relationship between expenditure under NHM/HMNEH programme and productivity has 
been worked out with the help of rank correlation method. the rank correlation establishes a strong 
relation with a coefficient of 0.57.0.46 and 0.73 from 2012-13 to 2013-14, 2013-14 to 2014-15, 2014-15 
to 2015-16, respectively. however, there is a lack of consistency observed in the results of correlations, 
but as such all the values are found high and statistically significant.

2.6. Impact on Gross Value of Horticultural Production

the value of total production indicates the ultimate impact of the scheme. the value of production 
increases both due to an area increase and increase in productivity. even though these are the primary 
factors influencing the Gross Value of Output, the role of price cannot be ignored. It is observed that 
the prices of fruits and vegetables shows an increase by good margins after 2004. We have also seen 
earlier that the area under horticultural crops has also increased and so also productivity (with a few 
exceptions). 

It can be noted from Table 2.1(i) that gross value of output has positively increased over years. the 
increase in Gross Value of output for all India level was found to be 70%. 

A component-wise physical and financial achievement is given in Table 2.1(j). an analysis of the 
expenditure data for the period from 2012-13 to 2015-16 reveals that the states have accorded a higher 
importance to area expansion and Protected cultivation components, as is evident from the fact that in 
as many as 17 states, these two components have accounted for at least half of their total expenditure 
under nhm and hmneh programme.  

the aggregated expenditure on area expansion and protected cultivation, at the national level, works 
out to around 45% of the total expenditure of Rs.9062 crore. More or less, the expenditure on each 
of the components has been hand-in-hand all through the years in all the states. With this share in 
expenditure, area expansion has brought 6.43 lakh hectares of area under cultivation, while the 
expenditure on protected cultivation has helped the horticulturists construct green houses, net houses, 
poly tunnels etc., which all together add to around 76 thousand units. Post-harvest technology is the 
third component which has got the attention of implementers, at the all India level, with Phm claiming 
around 13% of the total expenditure under NHM and HMNEH programme during the last four years.  These 
three components which together account for around 58% of Rs.9062 crore, have been implemented in 
almost all the states.

Of the remaining 42%, around 20% has been accounted for rejuvenation, water resources, Integrated 
Pest management nurseries, markets and bee keeping. the importance of these components varies from 
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state to state.  however, they have not been neglected. since the per unit cost of protected cultivation, 
Phm and area expansion is un-comparably higher than the other components, they have received more 
amount.  the components like vegetable seed production, mushroom cultivation, training of farmers are 
very state-specific. Hence, they have been restricted to a few states only. 

Table 2.1(i): Gross value of Horticultural Production before and after NHM/HMNEH

Sl. No. States / UTs GVP (2004-05)  
(Rs. in Crore)

GVP (2013-14)  
(Rs. in Crore) % change

1 Karnataka 20247 32461 60.33

2 maharashtra 35144 46125 31.25

3 andhra Pradesh 26681 37107 39.08

4 gujarat 14336 33895 136.42

5 madhya Pradesh 7900 38221 383.79

6 uttar Pradesh 29883 44409 48.61

7 rajasthan 5434 7950 46.31

8 tamil nadu 18818 30625 62.74

9 West Bengal 45091 66807 48.16

10 odisha 14122 20825 47.47

11 Bihar 13968 19585 40.21

12 chhattisgarh 3345 13030 289.51

13 telengana 0 14259 0.00

14 assam 10730 17443 62.56

15 haryana 4009 8054 100.90

16 Kerala 16616 15032 -9.53

17 Jharkhand 4533 12180 168.72

18 Jammu and Kashmir 4573 9378 105.10

19 himachal Pradesh 4976 6233 25.27

20 uttarakhand 3359 3851 14.67

21 Punjab 4371 7408 69.48

22 tripura 1308 2801 114.18

23 meghalaya 888 1625 83.12

24 goa 769 897 16.67

25 nagaland 332 1943 484.53

26 manipur 656 1913 191.47

27 arunachal Pradesh 746 2707 262.76

28 sikkim 282 1017 260.23

29 a & n Islands 115 227 97.31

30 mizoram 148 1008 579.56

31 Puducherry 117 0 -100.00

All India 293498 499017 70.02

Source: MOSPI
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Component

Total 
expenditure 

(in Rs. 
crores)

Per cent 
to total 

expenditure

Cost 
per 
unit 
(Rs.)

Achievement 
relative to 

target (PHY)

Achievement 
Efficiency 
coefficient 

(PHY)

Achieve-
ment 

relative to 
target (fIN)

Achieve-
ment 

Efficiency 
coefficient 

(fIN)

area expansion 2001.50 22.09 31122 1.12 0.96 1.24 1.36

rejuvenation 260.98 2.88 15046 0.88 0.75 0.89 0.98

Protected cultivation 2113.30 23.32 276876 3.34 2.85 0.91 1.00

IPm 54.93 0.61 1334 0.90 0.77 0.96 1.05

nurseries 97.61 1.08 904641 1.13 0.97 0.91 1.00

Water resources 659.19 7.27 197104 1.13 0.97 0.91 1.00

Phm 1235.91 13.64 341760 0.62 0.53 0.72 0.79

markets 54.80 0.60 468365 0.38 0.32 0.39 0.43

Bee-keeping 82.51 0.91 1608 0.98 0.84 0.99 1.09

horti. mechanisation 461.15 5.09 37241 1.09 0.93 1.16 1.27

others 2039.85 22.51 17186 1.32 1.13 0.71 0.78

Total 9061.74 100.00 1.17 1.00 0.91 1.00

Table 2.1(j): Component-wise physical and financial achievement

Note:  
1.Achievement Efficiency Coefficient (Phy) = (Achievement relative to Target ratio of the Component/ Achievement to Target 
Ratio of the Scheme)  
2.Achievement Efficiency Coefficient (Financial) = (Achievement relative to Target ratio of the Component/ Achievement to 
Target Ratio of the Scheme)

Figure 2 (b): Physical Achievement Efficiency coefficient in respect of NHM/HMNEH components
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Figure 2 (c): Financial Achievement Efficiency coefficient in respect of NHM/HMNEH components

In all, it can be concluded that the fund utilization has been going on in a planned way as amply 
reflected by the target to physical and financial achievement ratio of 1.17 and 0.91 respectively. The 
physical and Financial Achievement Efficiency coefficient is depicted in figures 2(b) and 2(c). It can be 
observed from the table that we have given two summary indicators of efficiency in respect of physical 
and financial achievement and that a few components have better achievement records as against 
others. It is observed that marketing as a component has scored poorly. 

Figure 2 (d): Distribution of total expenditure among different components
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2.7. Components/Interventions of NHM/HMNEH

The expenditure incurred on 22 components under NHM/HMNEH covers all the horticultural activities. 
Around 77.5% of the total expenditure incurred during the 4 years has been mainly on 10 major components 
and the remaining 22.50% on other components, namely, organic farming, training of farmers, field 
demonstration, mushroom cultivation, vegetable seed production, tissue culture and so on. the per cent 
distribution of total expenditure among the different components is depicted in figure 2 (d).

Each of the major 10 components under NHM/HMNEH scheme is discussed in detail in the subsequent 
sections of this chapter.

2.7.1. Area Expansion

the interventions taken up in area expansion include the establishment of new gardens of horticultural 
crops such as fruits, vegetables, mushrooms, flowers, plantation crops, aromatic plants and spices.  By 
the end of 4th year of the 12th FYP, 22.09% (Rs.2001.50 crore) of the total expenditure of Rs.9061.75 
has been spent for covering 6,43,116 hectares.  The State-wise physical and financial achievement is 
presented in Table 2.7.1. 

Around half of the total expenditure (51%) has been incurred by eight states, namely, Meghalaya (9.5%), 
Chhattisgarh (7.42%), Andhra Pradesh (6.70%), Karnataka (6.41%), Tamil Nadu (6.24%), Tripura (5.43%), 
Maharashtra (5.56%) and Kerala (4.46%) with an area coverage of 6.34%, 8.64%, 4.96%, 5.78%, 6.39%, 5.38, 
4.34% and 4.39% respectively. The remaining states/UTs have expended 49% of the total expenditure 
(Rs.2001.50 crore) with an area of 46% to the total area (6,43,116 hectares). 

The per hectare expenditure on area expansion ranges from Rs.3,747 in Goa to Rs.46,605 in Meghalaya 
with an all India average of Rs.31,122. The Financial achievement vis-a-vis target ratio ranges from 0.23 
in Jammu and Kashmir to 1.32 in Tamil Nadu. The highest financial target vis-à-vis achievement ratio 
has been reported from Tamil Nadu (1.32), Meghalaya (1.24), West Bengal (1.17), Chhattisgarh (1.11), 
andhra Pradesh (1.11), Karnataka (1.09), and 1.05 from Jharkhand, Kerala and Bihar.

2.7.2. Rejuvenation

sub-interventions under rejuvenation includes the replacement of old and senile plantation, pruning, 
canopy management, nutrient management and inter-cultivation, specifically orchards and plantation 
crops.  this component aims at generating income to farmers from mainly the healthy and non-bearing 
or less bearing trees through pruning, grafting and re-planting as well. By doing so, farmers are able 
to realize income immediately rather than waiting for a longer pre-bearing period. By the end of 4th 
year of the 12th FYP, 2.88% (Rs.260.97 crore) of the total expenditure of Rs.9061.75, has been spent for 
rejuvenating an area of 1,73,453 hectares. 

The state-wise physical and financial achievement for the 12th FYP is presented in Table 2.7.2. around 
70% of the total expenditure has been spent by only seven states namely, Andhra Pradesh (27.9%), Tamil 
Nadu (13.91%), Karnataka (10.16%), Madhya Pradesh (4.58%), Arunachal Pradesh (4.33%), Maharashtra 
(4.09%) and Kerala (4.05%). The other 30% of the total expenditure (Rs.260.97 crores) has been spent by 
the remaining states/UTs with an area of 28% to the total rejuvenated area (19,51,086 hectares). 
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 31900 4.96 134.09 6.70 1.11 42035

2 gujarat 28219 4.39 67.92 3.39 0.99 24069

3 Karnataka 37159 5.78 128.39 6.41 1.09 34552

4 madhya Pradesh 20429 3.18 64.92 3.24 0.81 31778

5 maharashtra 27896 4.34 103.24 5.16 0.97 37009

6 rajasthan 37725 5.87 60.75 3.04 0.69 16104

7 uttar Pradesh 22409 3.48 70.58 3.53 0.98 31497

8 Bihar 14135 2.20 52.31 2.61 1.05 37006

9 chhattisgarh 55539 8.64 148.49 7.42 1.11 26736

10 odisha 23506 3.65 55.32 2.76 0.79 23535

11 tamil nadu 41090 6.39 124.97 6.24 1.32 30414

12 West Bengal 18633 2.90 53.67 2.68 1.17 28805

13 a & n Islands 762 0.12 1.89 0.09 0.60 24812

14 arunachal Pradesh 13375 2.08 45.54 2.28 0.65 34049

15 assam 17947 2.79 61.10 3.05 0.65 34045

16 goa 6939 1.08 2.60 0.13 0.76 3747

17 haryana 19046 2.96 46.04 2.30 0.84 24172

18 himachal Pradesh 3321 0.52 10.95 0.55 0.48 32967

19 Jammu and Kashmir 1961 0.30 6.10 0.30 0.23 31115

20 Jharkhand 41142 6.40 85.88 4.29 1.05 20874

21 Kerala 28253 4.39 89.33 4.46 1.05 31618

22 manipur 15935 2.48 69.98 3.50 0.77 43917

23 meghalaya 40790 6.34 190.10 9.50 1.24 46605

24 mizoram 11818 1.84 53.03 2.65 0.71 44872

25 nagaland 11647 1.81 46.32 2.31 0.56 39770

26 Puducherry 570 0.09 0.93 0.05 0.88 16311

27 Punjab 7071 1.10 22.97 1.15 0.73 32485

28 sikkim 12933 2.01 48.11 2.40 0.37 37200

29 telengana 9405 1.46 28.93 1.45 0.41 30762

30 tripura 34570 5.38 108.74 5.43 0.84 31455

31 uttarakhand 6993 1.09 18.31 0.91 0.58 26183

All India 643116 100.00 2001.50 100.00 1.24 31122

Table 2.7.1: State-wise physical and financial achievement under Area expansion
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 65183 37.59 72.82 27.90 1.23 11172

2 gujarat 1986 1.15 4.91 1.88 0.98 24718

3 Karnataka 15726 9.07 26.52 10.16 0.96 16863

4 madhya Pradesh 4676 2.70 10.58 4.05 1.10 22628

5 maharashtra 8507 4.90 10.68 4.09 0.83 12554

6 rajasthan 1938 1.12 4.04 1.55 0.48 20847

7 uttar Pradesh 2336 1.35 4.35 1.67 0.66 18620

8 Bihar 605 0.35 1.14 0.44 0.45 18847

9 chhattisgarh 1375 0.79 2.43 0.93 0.47 17673

10 odisha 2635 1.52 4.43 1.70 0.86 16811

11 tamil nadu 18665 10.76 36.30 13.91 0.92 19448

12 West Bengal 2289 1.32 4.76 1.82 0.55 20796

13 a & n Islands 0 0.00 0.09 0.03 0.15 0

14 arunachal Pradesh 6512 3.75 11.31 4.33 0.67 17368

15 assam 1830 1.06 3.22 1.23 0.91 17596

16 goa 261 0.15 0.61 0.23 0.37 23364

17 haryana 736 0.42 1.75 0.67 1.02 23776

18 himachal Pradesh 0 0.00 0.00 0.00 0.00 0

19 Jammu and Kashmir 896 0.52 4.86 1.86 0.24 54241

20 Jharkhand 170 0.10 0.31 0.12 0.56 18235

21 Kerala 4676 2.70 10.58 4.05 1.10 22628

22 manipur 4350 2.51 6.98 2.67 0.50 16046

23 meghalaya 4030 2.32 6.32 2.42 1.47 15682

24 mizoram 6119 3.53 10.21 3.91 0.60 16686

25 nagaland 1901 1.10 3.04 1.16 0.26 15992

26 Puducherry 0 0.00 0.00 0.00 0.00 0

27 Punjab 370 0.21 0.96 0.37 0.20 25918

28 sikkim 1106 0.64 1.04 0.40 0.36 9405

29 telengana 8363 4.82 6.78 2.60 1.27 8107

30 tripura 4780 2.76 7.26 2.78 1.31 15188

31 uttarakhand 682 0.39 1.33 0.51 0.52 19501

All India 173453 100.00 260.99 100.00 0.89 15047

Table 2.7.2: State-wise physical and financial achievement under Rejuvenation
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the per hectare expenditure on rejuvenating the old and senile plantations range from rs.8,107 in 
Telangana to Rs.54,241 in Jammu and Kashmir with an all India average of Rs.15,047. The financial 
achievement as against the target ratio ranges from 0.15 in andaman and nicobar Islands to 1.47 in 
Meghalaya. The highest financial target vis-à-vis the achievement ratio has been reported from Meghalaya 
(1.47), Tripura (1.31), Telangana (1.27), Andhra Pradesh (1.23), Kerala (1.10), Madhya Pradesh (1.06) 
and haryana (1.02). 

2.7.3. Protected Cultivation

Greenhouse, Net house, Poly house, Poly tunnels, Polythene mulching and Anti-birds / anti-hail nets 
are a few of the major interventions under protected cultivation. this component aims at increasing 
the yields significantly under controlled conditions. Under controlled conditions, plants grow relatively 
better with reduced problems of pest and disease attack, thereby contributing to increased yield 
levels with a good quality crop output. In view of an increased demand for quality produce from an 
ever increasing population and the resultant need for producing more per unit of land, the protected 
cultivation has come to gain prime importance among all other components considering its advantages 
over conventional methods. By the end of 4th year of the 12th FYP, 23.32% (Rs.2,113.2 crore) of the total 
expenditure of Rs.9,061.75 crore has been spent on protected cultivation, covering an area of 76,326 
hectares.

The state-wise physical and financial achievements for the 12th FYP are presented in Table 2.7.3. 
Around 70% of the total expenditure has been spent by only eight states, namely, Haryana (13.54%), 
Maharashtra (12.32%), Gujarat (9.72%), Chhattisgarh (9.26%), Karnataka (7.41%), Tamil Nadu (7.12%), 
Punjab (5.26%) and Andhra Pradesh (5.24%). The remaining states/UTs have accounted for 30% of the 
total expenditure (rs.260.97 crore). the per hectare expenditure on protected cultivation ranges from 
Rs.41,494 in Puducherry to  Rs.13,36,078 in Haryana with an all India average of Rs.10,831. The highest 
financial target as against the achievement ratio has been reported from Punjab (1.36) followed by 
Odisha (1.35), Maharashtra (1.19), Chhattisgarh (1.06), Karnataka (1.00), Haryana (0.98), Rajasthan 
(0.96) and tamil nadu (0.92). 

2.7.4. Nurseries 

Under nurseries component, Private Nurseries, Government/Public Nurseries, NGO Nurseries, Private 
and Public nurseries, accredited nurseries, tissue culture labs, Vegetable seed Production, etc., are 
the interventions being benefitted by states. This component aims at providing the required planting 
material for an additional area under cultivation of horticultural crops and rejuvenation program for old 
/ senile plantations. By doing so, farmers are able to get income within one month (30-40 days) rather 
than waiting for a longer period. About 1.08% (Rs.97.62 crore) of the total expenditure of Rs.9061.75 
crore has been spent on nurseries by the end of 4th year of the 12th fYP for covering an area of 1079 
hectares. 

The state-wise physical and financial achievements for the 12th FYP are presented in Table 2.7.4. 
A major share (59%) of the total expenditure has been accounted for by only five states, namely, 
Meghalaya (20.37%), Chhattisgarh (17.98%), Maharashtra (7.90%), Assam (6.29%) and Karnataka (6.17%). 
The remaining states/UTs have accounted for 41% of the total expenditure (Rs.97.62 crore) with a total 
nursery area of 1079 hectares. 

the per hectare expenditure on nurseries range from rs.1,59,589 in arunachal Pradesh to rs.55,50,000 
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 3211 4.21 110.71 5.24 0.78 107427

2 gujarat 9876 12.94 205.38 9.72 0.85 201909

3 Karnataka 3800 4.98 156.60 7.41 1.00 237591

4 madhya Pradesh 4267 5.59 66.65 3.15 0.54 66750

5 maharashtra 8500 11.14 260.28 12.32 1.19 260490

6 rajasthan 1230 1.61 97.14 4.60 0.96 180112

7 uttar Pradesh 309 0.41 29.45 1.39 0.39 811071

8 Bihar 1072 1.40 20.75 0.98 0.75 74957

9 chhattisgarh 9644 12.64 195.69 9.26 1.06 104432

10 odisha 18940 24.81 92.51 4.38 1.35 34492

11 tamil nadu 1588 2.08 150.51 7.12 0.92 286714

12 West Bengal 688 0.90 31.09 1.47 0.70 290135

13 a & n Islands 2 0.00 0.68 0.03 0.13 -

14 arunachal Pradesh 1008 1.32 7.27 0.34 0.51 1923

15 assam 409 0.54 14.66 0.69 0.54 1918

16 goa 1 0.00 8.13 0.38 0.24 -

17 haryana 1636 2.14 286.22 13.54 0.98 1336078

18 himachal Pradesh 401 0.53 25.91 1.23 0.45 592916

19 Jammu and Kashmir 91 0.12 5.06 0.24 0.24 -

20 Jharkhand 897 1.17 28.55 1.35 0.83 146407

21 Kerala 217 0.28 21.87 1.03 0.50 1248216

22 manipur 2587 3.39 30.77 1.46 0.53 123714

23 meghalaya 2034 2.67 73.53 3.48 0.45 430373

24 mizoram 1205 1.58 15.50 0.73 0.57 1129

25 nagaland 218 0.29 7.17 0.34 0.23 39472

26 Puducherry 0 0.00 0.03 0.00 0.02 41494

27 Punjab 280 0.37 111.21 5.26 1.36 -

28 sikkim 471 0.62 23.93 1.13 0.46 157

29 telengana 27 0.04 19.90 0.94 0.37 96946

30 tripura 1400 1.83 2.13 0.10 0.25 9616

31 uttarakhand 317 0.42 14.01 0.66 0.53 2661

All India 76326 99.99 2113.29 100.00 0.91 10831

Table 2.7.3: State-wise physical and financial achievement under Protected Cultivation
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 3 0.28 0.99 1.01 0.53 3300000

2 gujarat 18 1.67 1.10 1.13 0.44 611111

3 Karnataka 45 4.17 6.02 6.17 0.66 1337778

4 madhya Pradesh 5 0.46 1.43 1.46 0.15 2860000

5 maharashtra 55 5.10 7.71 7.90 1.08 1401818

6 rajasthan 4 0.37 0.44 0.45 0.27 1100000

7 uttar Pradesh 9 0.83 2.47 2.53 0.40 2744444

8 Bihar 10 0.93 1.13 1.16 0.78 1130000

9 chhattisgarh 64 5.93 17.55 17.98 1.11 2742188

10 odisha 26 2.41 3.30 3.38 0.62 1269231

11 tamil nadu 28 2.59 4.99 5.11 0.53 1782143

12 West Bengal 26 2.41 2.47 2.53 0.41 950000

13 a & n Islands 4 0.37 0.19 0.19 0.23 475000

14 arunachal Pradesh 146 13.53 2.33 2.39 2.64 159589

15 assam 103 9.55 6.14 6.29 0.48 596117

16 goa 0 0.00 0.00 0.00 0.06 0

17 haryana 1 0.09 0.08 0.08 0.13 800000

18 himachal Pradesh 13 1.20 0.54 0.55 0.28 415385

19 Jammu and Kashmir 13 1.20 3.40 3.48 0.20 2615385

20 Jharkhand 15 1.39 1.75 1.79 0.74 1166667

21 Kerala 13 1.20 1.93 1.98 0.66 1484615

22 manipur 4 0.37 2.22 2.27 0.74 5550000

23 meghalaya 367 34.01 19.89 20.37 1.24 541962

24 mizoram 11 1.02 0.38 0.39 0.06 345455

25 nagaland 52 4.82 5.07 5.19 0.30 975000

26 Puducherry 4 0.37 0.34 0.35 0.59 850000

27 Punjab 3 0.28 0.82 0.84 0.00 2733333

28 sikkim 13 1.20 0.51 0.52 0.04 392308

29 telengana 0 0.00 0.11 0.11 0.42 0

30 tripura 21 1.95 1.88 1.93 0.04 895238

31 uttarakhand 3 0.28 0.37 0.38 0.06 1233333

All India 1079 100.00 97.62 100.00 0.91 904727

Table 2.7.4: State-wise physical and financial achievement under Nurseries
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in Manipur with an all India average of Rs.9,04,727. The highest financial target as against the 
achievement ratio has been reported from arunachal Pradesh (2.64), meghalaya (1.24), maharashtra 
(1.08), chhattisgarh (1.11), Bihar (0.78), Jharkhand (0.74) and Karnataka (0.74).

2.7.5. Promotion of IPM and INM

Activities benefitting under IPM/INM component are namely Bio-control labs, bio-control agents, use 

of liquid Bio-fertilizer of NPK, Phosphate soluble Bacteria, Potash Mobilising Bacteria and so on. This 

component helps reduce pests and weeds besides maintaining the soil health. Keeping that in view, the 

cost assistance for Public Sector undertakings (PSUs) (100% cost), bio-control labs, plant health clinics 

and leaf/tissue analysis lab for pubic (100%) and private sectors (50%) was formulated. An amount of less 

than one per cent (Rs. 54.96 crore) of the total expenditure of Rs.9,061.75 has been spent on IPM/INM 

for covering 4,11,919 hectares.  

The state-wise physical and financial achievements for the 12th FYP are presented in Table 2.7.5. a 

major share (69%) of the total expenditure incurred on IPM has been accounted for by five states, namely, 

Karnataka (38.61%), Andhra Pradesh (10.19%), Manipur (7.66%), Chhattisgarh (6.6%) and Mizoram (5.88%) 

with IPM area of 35%, 9.46%, 9.06%, 6.40% and 7.66% respectively. The other 31% (Rs.17.40 crore) of the 

expenditure has been shared by the remaining states. 

The per hectare expenditure on IPM/INM for plantation ranges from Rs.3,915 in Telangana to Rs.606 in 

Rajasthan with an all India average of Rs.1,334. The highest financial achievement as against the target 

ratio has been reported again from chhattisgarh (1.10) followed by Karnataka (1.05), uttar Pradesh 

(1.05), Manipur (0.93) and Madhya Pradesh (0.09).

2.7.6. Pollination support through bee-keeping

Bee-keeping intervention focuses on enhancing pollination in respect of horticultural crops with a view 

of increasing yields and income. the activities involving the development of nucleus stock of honeybees, 

bee breeding, distribution of honeybee colonies/hives and bee-keeping equipment are assisted in the 

intervention. About 100% assistance is provided for production of nucleus stock to the public sector and 

40% of the total cost assistance is provided for other activities mentioned above. Less than one per cent 

(rs.82.52 crores) of the total expenditure of rs.9,061.75 crore has been expended for Bee-keeping, 

covering 5,13,079 units.  

The state-wise physical and financial achievements for the 12th FYP are presented in Table 2.7.6. 

Seven states have shared the major proportion (72%) of the total expenditure that has been spent on 

Beekeeping component. Those states are Punjab (23.34%), Bihar (13.85%), Haryana (10.08%), Tamil Nadu 

(8.33%), Uttar Pradesh (7.82%), Karnataka (5.26%) and Kerala (3.97%). The remaining states/UTs have 

accounted for 28% of the total expenditure (Rs.82.52 crores) with a coverage of 36% of the total units. 

the per unit expenditure on bee-keeping ranges from rs.647 in Kerala to rs.26,575 in andhra Pradesh 

with an all India average of rs.1,608 per unit. the financial target relative to the achievement ratio 

ranges from 0.06 in andhra Pradesh to 1.88 in Punjab. 
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2.7.7. Water Resources 

Water resources component includes the creation of community tanks or farm ponds or on-farm water 
reservoirs with plastic / RCC lining.  It helps the farmers irrigate their crops using the structures created 
under water resources component in addition to a judicious use of water.  By doing so, farmers are able 
to provide protective irrigation to their horticultural crops. About 7.27% (Rs.659.21 crores) of the total 
expenditure of Rs.9061.75 has been utilized for covering 33,444 number of units. 

The state-wise physical and financial achievements for the 12th FYP are presented in Table 2.7.7. around 
62% of the total expenditure has been utilized by six states viz., Maharashtra (27.37%), Jharkhand (7.76%), 
Andhra Pradesh (7.22%), Odisha (6.98%), Haryana (6.62%) and Chhattisgarh (6.37%). These six states 
accounted for around 62% of the total number of water resources created in the country. Maharashtra 
constituting 28% and Odisha with 22% are the two major contributors to the physical achievement. The 
remaining states/UTs account for 38% of the total expenditure (Rs.659.21 crore) covering 38% (33,444 
numbers) of the total water resources. 

The per unit expenditure on water resources ranges from Rs.26,000 in Telangana to Rs.14.33 lakh in 
Gujarat with an all India average of Rs.1.97 lakh. The financial achievement vis-a-vis target ratio ranges 
from 0.04 in tripura to 2.64 in arunachal Pradesh. 

2.7.8. Horticulture Mechanisation 

Horticulture farm mechanization facilitates improvement in farm efficiency besides reducing the 
drudgery of the farm workforce. Under this intervention, an assistance of 25% of the total cost is 
provided. In addition to individual farmers, the assistance is also provided to grower associations, 
farmer groups, self help groups, women farmer groups having at least 10 members, who are engaged in 
the cultivation of horticultural crops. By the end of 4th year of the 12th FYP, 5.09% (Rs.461.16 crores) of 
the total expenditure of Rs.9,061.75 has been utilized for providing different types of farm equipments 
(1,23,831 no.). 

The state-wise physical and financial achievements for the 12th FYP are presented in Table 2.7.8. 
Around 55% of the total expenditure has been expended by only five states, namely, Himachal Pradesh 
(21.43%), Maharashtra (10.70%), Andhra Pradesh (8.58%), Karnataka (8.03%) and Chhattisgarh (6.39%) 
with 7.81%, 11.49%, 10.95%, 3.79% and 9.06% of the number of farm equipments supplied, respectively. 
The remaining states/UTs account for 45% of the total expenditure (Rs.461.16 crore) with a coverage of 
43% of the total physical quantity (1,23,831 farm equipments). 

The per equipment expenditure on horticulture mechanisation ranges from Rs.3,936 in Assam to Rs.1.38 
lakh in Rajasthan with an all India average of Rs.37,241. The highest financial achievement relative to 
the target ratio has been reported from Himachal Pradesh (3.66) followed by Andhra Pradesh (1.59) and 
maharashtra (1.19).

2.7.9. Integrated Post-Harvest Management

In order to reduce the post-harvest losses and enhance efficiency in harvesting, handling, grading and 
processing, assistance has been provided for the establishment of pre-cooling units, ‘on-farm’ pack houses, 
mobile pre-cooling units, staging cold rooms, cold storage units with and without controlled atmosphere 
capability, integrated cold chain system, supply of refrigerated vans, refrigerated containers, primary/
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 38966 9.46 5.60 10.19 0.83 1437

2 gujarat 4856 1.18 0.62 1.13 0.65 1277

3 Karnataka 144123 34.99 21.22 38.61 1.05 1472

4 madhya Pradesh 8862 2.15 1.12 2.04 0.90 1264

5 rajasthan 8575 2.08 0.52 0.95 0.28 606

6 uttar Pradesh 9407 2.28 1.45 2.64 1.05 1541

7 Bihar 4550 1.10 0.68 1.24 0.75 1495

8 chhattisgarh 26374 6.40 3.63 6.60 1.10 1376

9 odisha 3413 0.83 0.46 0.84 0.48 1348

10 tamil nadu 1500 0.36 0.19 0.35 0.35 1267

11 West Bengal 90 0.02 0.01 0.02 0.00 1115

12 arunachal Pradesh 17873 4.34 2.00 3.64 0.62 1119

13 assam 2040 0.50 0.20 0.36 0.25 980

14 haryana 12156 2.95 1.97 3.58 0.81 1621

15 himachal Pradesh 91 0.02 0.02 0.04 0.27 2198

16 Jammu and Kashmir 611 0.15 0.13 0.24 0.24 2128

17 Jharkhand 1701 0.41 0.18 0.33 0.54 1058

18 Kerala 11109 2.70 1.35 2.46 0.65 1215

19 manipur 37301 9.06 4.21 7.66 0.93 1129

20 meghalaya 1474 0.36 0.26 0.47 0.25 1764

21 mizoram 31569 7.66 3.23 5.88 0.54 1023

22 nagaland 13465 3.27 1.52 2.77 0.85 1129

23 Puducherry 0 0.00 0.33 0.60 0.74 0

24 sikkim 27500 6.68 3.03 5.51 0.39 1102

25 telengana 1967 0.48 0.77 1.40 0.05 3915

26 tripura 2300 0.56 0.25 0.45 0.25 1087

27 uttarakhand 45 0.01 0.01 0.02 0.11 2222

All India 411919 100.00 54.96 100.00 0.96 1334

Table 2.7.5: State-wise physical and financial achievement under IPM / INM
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 87 0.02 0.23 0.28 0.06 26575

2 gujarat 9176 1.79 1.26 1.53 0.65 1368

3 Karnataka 38916 7.58 4.34 5.26 0.92 1115

4 maharashtra 4368 0.85 0.88 1.07 0.61 2022

5 rajasthan 26543 5.17 2.84 3.44 0.97 1069

6 uttar Pradesh 36304 7.08 6.45 7.82 1.02 1776

7 Bihar 53087 10.35 11.43 13.85 0.97 2153

8 chhattisgarh 11351 2.21 2.16 2.62 0.66 1907

9 odisha 4360 0.85 2.02 2.45 1.49 4629

10 tamil nadu 25239 4.92 6.87 8.33 0.97 2722

11 a & n Islands 2169 0.42 0.59 0.71 0.84 2708

12 arunachal Pradesh 450 0.09 0.12 0.15 0.14 2571

13 assam 20000 3.90 2.40 2.91 0.25 1200

14 goa 350 0.07 0.10 0.12 0.80 2754

15 haryana 89191 17.38 8.32 10.08 1.03 933

16 himachal Pradesh 3717 0.72 0.40 0.48 0.36 1068

17 Jammu and Kashmir 1879 0.37 0.52 0.63 0.24 2768

18 Jharkhand 5265 1.03 0.76 0.92 0.93 1438

19 Kerala 50663 9.87 3.28 3.97 0.56 647

20 manipur 19150 3.73 3.10 3.76 0.96 1619

21 meghalaya 1850 0.36 1.74 2.11 1.24 9390

22 mizoram 4655 0.91 0.61 0.74 0.44 1316

23 nagaland 4465 0.87 0.95 1.15 0.30 2123

24 Puducherry 207 0.04 0.01 0.01 0.08 715

25 Punjab 89721 17.49 19.26 23.34 1.88 2146

26 sikkim 1506 0.29 0.16 0.19 0.19 1060

27 tripura 1400 0.27 0.46 0.56 0.00 3250

28 uttarakhand 7010 1.37 1.28 1.55 0.91 1823

All India 513079 100.00 82.52 100.00 0.99 1608

Table 2.7.6: State-wise physical and financial achievement under Bee-keeping
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 1219 3.64 47.58 7.22 0.53 390320

2 gujarat 78 0.23 11.18 1.70 0.44 1433333

3 Karnataka 2085 6.23 28.15 4.27 0.66 135012

4 madhya Pradesh 155 0.46 1.14 0.17 0.15 73548

5 maharashtra 9394 28.09 180.41 27.37 1.08 192048

6 rajasthan 963 2.88 40.17 6.09 0.27 417134

7 uttar Pradesh 22 0.07 1.23 0.19 0.40 559091

8 Bihar 222 0.66 1.66 0.25 0.78 74775

9 chhattisgarh 1472 4.40 42.00 6.37 1.11 285326

10 odisha 7255 21.69 46.04 6.98 0.62 63460

11 tamil nadu 7 0.02 0.06 0.01 0.53 85714

12 West Bengal 555 1.66 11.22 1.70 0.41 202162

13 a & n Islands 0 0.00 0.00 0.00 0.23 0

14 arunachal Pradesh 153 0.46 1.59 0.24 2.64 103922

15 assam 688 2.06 6.30 0.96 0.48 91570

16 goa 0 0.00 0.00 0.00 0.06 -

17 haryana 1003 3.00 43.62 6.62 0.13 434895

18 himachal Pradesh 624 1.87 6.26 0.95 0.28 100321

19 Jammu and Kashmir 91 0.27 1.24 0.19 0.20 136264

20 Jharkhand 373 1.12 51.15 7.76 0.74 1371314

21 Kerala 315 0.94 11.71 1.78 0.66 371746

22 manipur 739 2.21 12.68 1.92 0.74 171583

23 meghalaya 1396 4.17 24.49 3.72 1.24 175430

24 mizoram 1953 5.84 32.62 4.95 0.06 167025

25 nagaland 121 0.36 3.02 0.46 0.30 249587

26 Puducherry 0 0.00 0.00 0.00 0.59 -

27 Punjab 183 0.55 14.14 2.14 0.00 772678

28 sikkim 471 1.41 17.54 2.66 0.04 372399

29 telengana 27 0.08 0.07 0.01 0.42 25926

30 tripura 1563 4.67 19.43 2.95 0.04 124312

31 uttarakhand 317 0.95 2.51 0.38 0.06 79180

All India 33444 100.00 659.21 100.00 0.91 197109

Table 2.7.7: State-wise physical and financial achievement under Water Resources
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 13559 10.95 39.58 8.58 1.59 29190

2 gujarat 1099 0.89 5.10 1.11 0.43 46364

3 Karnataka 4695 3.79 37.01 8.03 1.07 78824

4 madhya Pradesh 1323 1.07 9.03 1.96 0.73 68290

5 maharashtra 14230 11.49 49.36 10.7 1.19 34685

6 rajasthan 495 0.40 6.82 1.48 0.61 137792

7 uttar Pradesh 2006 1.62 23.10 5.01 0.70 115154

8 Bihar 249 0.20 1.92 0.42 0.72 77020

9 chhattisgarh 11220 9.06 29.45 6.39 1.12 26252

10 odisha 4019 3.25 17.14 3.72 1.03 42646

11 tamil nadu 9245 7.47 14.40 3.12 0.95 15578

12 West Bengal 1986 1.60 15.55 3.37 0.85 78303

13 a & n Islands 32 0.03 0.07 0.02 0.27 20906

14 arunachal Pradesh 2201 1.78 0.00 0.00 0.00 4

15 assam 4700 3.80 1.85 0.40 0.38 3936

16 haryana 7916 6.39 24.19 5.25 0.98 30554

17 himachal Pradesh 9677 7.81 98.83 21.43 3.66 102131

18 Jammu and Kashmir 4598 3.71 7.27 1.58 0.27 15808

19 Jharkhand 41 0.03 0.30 0.07 0.27 72537

20 Kerala 4427 3.58 17.77 3.85 0.97 40150

21 manipur 9459 7.64 8.36 1.81 0.52 8840

22 meghalaya 2509 2.03 4.71 1.02 0.90 18775

23 mizoram 2894 2.34 5.77 1.25 0.35 19945

24 nagaland 703 0.57 3.13 0.68 0.49 44570

25 Punjab 3917 3.16 10.74 2.33 0.80 27415

26 sikkim 169 0.14 1.35 0.29 0.31 79834

27 telengana 2855 2.31 3.77 0.82 0.16 13190

28 tripura 2685 2.17 20.45 4.43 0.47 76158

29 uttarakhand 922 0.74 4.14 0.90 0.58 44864

All India 123831 100.01 461.16 100.00 1.16 37241

Table 2.7.8: State-wise physical and financial achievement under Horticulture Mechanisation
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Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 866 2.39 111.46 9.02 1.06 1287067

2 gujarat 1378 3.81 255.22 20.65 1.00 1852104

3 Karnataka 3598 9.95 109.00 8.82 0.85 302946

4 madhya Pradesh 1770 4.89 85.90 6.95 0.87 485311

5 maharashtra 3907 10.80 136.64 11.06 1.03 349731

6 rajasthan 3688 10.20 38.08 3.08 0.55 103254

7 uttar Pradesh 276 0.76 30.45 2.46 0.40 1103261

8 Bihar 472 1.31 8.23 0.67 0.22 174364

9 chhattisgarh 8748 24.19 100.92 8.17 0.95 115362

10 odisha 5075 14.03 85.53 6.92 0.62 168532

11 tamil nadu 328 0.91 10.81 0.87 0.38 329573

12 West Bengal 133 0.37 4.67 0.38 0.32 351128

13 arunachal Pradesh 27 0.07 0.00 0.00 0.00 0

14 haryana 585 1.62 29.83 2.41 0.47 509915

15 himachal Pradesh 48 0.13 22.42 1.81 0.27 4670833

16 Jammu and Kashmir 279 0.77 23.96 1.94 0.23 858781

17 Jharkhand 2786 7.70 55.66 4.50 0.74 199785

18 Kerala 69 0.19 0.90 0.07 0.04 130435

19 manipur 43 0.12 2.41 0.19 0.15 560465

20 meghalaya 546 1.51 6.88 0.56 0.21 126007

21 mizoram 632 1.75 0.36 0.03 0.11 5696

22 nagaland 148 0.41 2.10 0.17 0.10 141892

23 Punjab 395 1.09 79.46 6.43 0.98 2011646

24 sikkim 3 0.01 0.08 0.01 0.19 266667

25 telengana 175 0.48 31.90 2.58 0.33 1822857

26 tripura 7 0.02 0.14 0.01 0.04 200000

27 uttarakhand 181 0.50 2.87 0.23 0.27 158564

All India 36163 100.01 1235.91 100.00 0.72 341760

Table 2.7.9: State-wise physical and financial achievement under PHM
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mobile processing units, ripening chambers, evaporative/low energy cool chambers, preservation units, 
onion storage units and zero-energy cool chambers. 

By the end of 4th year of the 12th FYP, 13.64% (Rs. 1235.91 crores) of the total expenditure of Rs.9,061.75 
has been spent on PHM for 55,073 establishments units. 

The state-wise physical and financial achievements for the 12th fYP are presented in Table 2.7.9. around 
78% of the total expenditure has been utilized by only eight states, namely, Gujarat (20.65%), Maharashtra 
(11.06%), Andhra Pradesh (9.02%), Karnataka (8.82%), Chhattisgarh (8.17%), Madhya Pradesh (6.95%), 
Odisha (6.92%) and Punjab (6.43%) covering units at 2.50%, 7.09%, 1.57%, 6.53%, 50.22%, 3.21%, 9.22% 
and 0.72%, respectively. The remaining states/UTs account for 22% of the total expenditure (Rs.1235.88 
crore) covering 81% units of the total (55,073) units. 

the per unit expenditure on Phm ranges from rs.5696 in mizoram to rs.46.71 lakh in himachal Pradesh 
with an all India average of Rs.3.41 lakh. The financial target as against the achievement ratio ranges 
from 0.04 in Kerala to 1.06 in Andhra Pradesh. The highest financial target vis-a-vis the achievement 
ratio has been reported from Andhra Pradesh (1.06) followed by Maharashtra (1.03) and Gujarat (1.00).

2.7.10. Creation of the Market Infrastructure 

the market infrastructure mainly includes the creation of terminal markets, wholesale markets, rural 
markets, retail markets, static / mobile vending carts / platforms with cool chambers. In addition, 
it also includes the functional Infrastructure (for collection, sorting/ grading, and packing units, and 
quality control/analysis labs) and gravity-operated ropeways in hilly areas. Credit linked back-ended 
subsidy is provided for development of these infrastructure.  less than one per cent (rs. 54.79 crores) 
of the total expenditure of rs.9,061.75 has been utilized for creating 1170 units. 

The state-wise physical and financial achievements for the 12th FYP are presented in Table 2.7.10. an 
expenditure of rs. 54.80 crores has been incurred by 19 states, while the remaining 10 states and 2 union 
territories have not shown any expenditure. Around 52% of the total expenditure has been utilized by 
nine states viz., Gujarat (13.32%), Odisha (7.85%), Karnataka (6.08%), Tamil Nadu (5.86%), Chhattisgarh 
(4.94%), Uttar Pradesh (4.38%), Bihar (3.32), Manipur (2.68) and Kerala (2.66) covering units at 15.24%, 
4.71%, 42.09%, 0.09%, 8.82%, 0.94%, 4.11%, 2.65%, and 5.99%, respectively. 

the per unit expenditure on marketing infrastructure ranges from rs.0.04 crore in West Bengal to 
Rs.5.86 crore in Tamil Nadu with an all India average of Rs. 4.69 lakh, while the financial target relative 
to the achievement ratio ranges from 0.01 in Rajasthan to 7.48 in Uttar Pradesh. The highest financial 
achievement vis-a-vis target ratio has been reported from uttar Pradesh (7.48) followed by odisha 
(1.611) and Punjab (1.02).

2.7.11. Other Components  

Other components include adaption of organic farming, training of farmers, certification, GAP, 
innovative, IPM infrastructure, mushroom, certificate of excellence, FLD, FPO, Mission management, 
baseline survey, seminar/workshops, tissue culture units, vegetable seed production, vermicomposting 
units and seed infrastructure. By the end of 4th year of the 12th FYP, 22.51% (Rs.2039.85 crores) of the 
total expenditure of rs.9061.75 has been utilized for other components. 
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The state-wise financial achievement for the 12th fYP is presented in Table 2.7.11. only three states 
have utilized a significant proportion (51%) of the total expenditure under other components, which 
are, namely, Maharashtra (41.27%), Chhattisgarh (5.34%) and Jharkhand (4.74%). The remaining 49% of 
the total expenditure (Rs.2039.85 crore) has been used by other states and UTs. The financial target as 
against the achievement ratio amounts to 71%. The Financial target relative to the achievement ratio 
ranges from 0.27 in uttarakhand to 0.98 in maharashtra. 

Sl. 
No.

States / UTs

Physical Achievement
financial Achievement   

(Central + State) financial 
Achievement to 

target ratio

Expenditure 
per Ha  
(in Rs.)Area (Ha) % to Total

Amount  
(Rs. Crore)

% to Total

1 andhra Pradesh 2 0.17 1.12 2.04 0.00 5600000

2 gujarat 178 15.21 13.32 24.31 0.90 748315

3 Karnataka 491 41.97 6.08 11.09 0.36 123829

4 madhya Pradesh 1 0.09 0.09 0.16 0.25 900000

5 maharashtra 7 0.60 0.55 1.00 0.78 785714

6 rajasthan 2 0.17 0.05 0.09 0.01 250000

7 uttar Pradesh 11 0.94 4.38 7.99 7.48 3981818

8 Bihar 48 4.10 3.32 6.06 0.17 691667

9 chhattisgarh 103 8.80 4.94 9.01 0.07 479612

10 odisha 55 4.70 7.85 14.32 1.61 1427273

11 tamil nadu 1 0.09 5.86 10.69 0.19 58600000

12 West Bengal 1 0.09 0.04 0.07 0.03 400000

13 arunachal Pradesh 110 9.40 0.00 0.00 0.00 0

14 haryana 1 0.09 0.01 0.02 0.00 100000

15 Kerala 70 5.98 2.66 4.85 0.08 380000

16 manipur 31 2.65 2.68 4.89 0.88 864516

17 nagaland 6 0.51 0.45 0.82 0.11 750000

18 Punjab 15 1.28 1.22 2.23 1.02 813333

19 sikkim 36 3.08 0.10 0.18 0.15 27778

20 uttarakhand 1 0.09 0.07 0.13 0.25 700000

All India 1170 100.00 54.80 99.99 0.39 468376

Table 2.7.10: State-wise physical and financial achievement under Market Infrastructure
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Sl. 
No.

States / UTs
financial Achievement   (Central + State) financial Achievement to 

target ratioAmount  (Rs. Crore) % to Total

1 andhra Pradesh 93.50 4.58 1.02

2 gujarat 33.27 1.63 0.62

3 Karnataka 85.06 4.17 0.63

4 madhya Pradesh 44.20 2.17 0.62

5 maharashtra 841.91 41.27 0.98

6 rajasthan 50.54 2.48 0.56

7 uttar Pradesh 72.23 3.54 0.67

8 Bihar 42.67 2.09 0.49

9 chhattisgarh 108.98 5.34 1.18

10 odisha 74.34 3.64 0.59

11 tamil nadu 80.60 3.95 0.71

12 West Bengal 30.52 1.50 0.51

13 a & n Islands 2.59 0.13 0.43

14 arunachal Pradesh 12.59 0.62 0.35

15 assam 19.10 0.94 0.47

16 goa 1.60 0.08 0.24

17 haryana 80.10 3.93 0.65

18 himachal Pradesh 11.82 0.58 0.38

19 Jammu and Kashmir 5.30 0.26 0.18

20 Jharkhand 96.63 4.74 1.27

21 Kerala 56.74 2.78 0.45

22 manipur 26.58 1.30 0.51

23 meghalaya 14.39 0.71 0.41

24 mizoram 19.83 0.97 0.50

25 nagaland 12.93 0.63 0.07

26 Puducherry 1.41 0.07 0.59

27 Punjab 65.46 3.21 0.59

28 sikkim 18.69 0.92 0.45

29 telengana 21.76 1.07 0.24

30 tripura 11.49 0.56 0.29

31 uttarakhand 3.00 0.15 0.27

All India 2039.85 100.00 0.71

Table 2.7.11: State-wise financial Achievement under other components
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3. Role of Stakeholders

3.1. Purpose / Role of Stakeholders in the Implementation of NHM/HMNEH

the government of India implemented mission for Integrated development of horticulture (mIdh) in 
the country during   XII fYP with a view to achieve a holistic development of the horticultural sector. 
the mission was formed by integrating various ongoing schemes such as national horticulture mission 
(nhm), horticulture mission for north east and himalayan states (hmneh), national Bamboo mission 
(nBm), national horticulture Board (nhB), coconut development Board (cdB), and central Institute of 
Horticulture (CIH), Nagaland. For an effective implementation and growth of the horticultural sector, 
the programme involves stakeholders. 

the mission has created various councils and committees   to monitor  the activities of mIdh. a general 
council (gc) and an executive committee (ec) have been formed at the national level. the gc provides 
an overall direction and guidance to the mission. It monitors and reviews the progress twice a year under 
the Chairmanship of Hon’ble Union Agriculture Minister. The EC headed by Secretary, Department of 
Agriculture, Cooperation and Farmers’ Welfare, implements the activities of the mission by approving 
the action Plans of shms and nlas. the ec is empowered to re-allocate resources across states and 
components and to approve projects as per the subsidy norms laid down under the mission. 

at the state level, state level executive committee(s) (slec) are formed   under the chairmanship 
of agriculture Production commissioner (aPc) or Principal secretaries. the committee comprises 
representatives from SAUs, ICAR Institutes, Growers’ Associations/ FPOs and so on. These SLECs are 
responsible for the implementation of programmes of the respective states. for smooth operation, 
the State Governments have freedom to establish State Horticulture Mission and/or State Bamboo 
development agency (sBda) as an autonomous agency. accordingly, several states have established shms 
in the country headed by Mission Director / State Nodal Officer. 

similarly, at  district level, the mission has created district mission committee (dmc) for grass root level 
assistance, monitoring, and implementation of mIdh components. the dmcs are headed by the ceo of 
Zilla Parishad/ CEO of DRDA/ CEO of FDA/ District Development Officer. In NHM states, the committee 
has members drawn from concerned line Departments such as growers’ associations, Marketing Boards, 
local banks, shgs and other ngos so as to make use of the varied experience of all stakeholders. In case 
of HMNEH States, Deputy Commissioner/ District Collector/ District Magistrate acts as the Chairman of 
dmc. 

at gram Panchayat level, both district Planning committee and Panchayat raj Institution (PrI) are 
involved in implementing the programme. In addition to State and District Nodal Officers, the MIDH 
assists in forming Farmer Collectives (such as FPOs/FPCs and SHGs), and linking the Integrators (such as 
system Integrators and market aggregators) and financial Institutions (such as nationalised banks, district 
cooperative banks, etc.) for capacity building and providing financial assistance to the beneficiaries. 
All these Stakeholders play a major role in an effective implementation of MIDH components at the 
grassroots level and in achieving the mIdh objectives. 

Impact Evaluation of NHM and HMNEH
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Farmer collectives such as Farmer Interest Groups (FIGs) and Farmer Producers Organization/Companies 
(FPOs/FPCs) initiated under the MIDH in all the states are involved in providing backward and forward 
linkages to members. this has helped in the collectivization of small and marginal farmers into groups 
of 15-20 members. most fPos are channelizing the delivery of services in an organized manner, thereby 
enabling the members to access quality inputs and services at an appropriate time. As FPOs/FPCs are 
treated as companies, they have to be registered under the special provisions of the companies act, 1956 
for availing of benefits under various programmes and schemes of the Central and State Governments. 

Integrators are the specialized players engaged in the execution of various types of horticulture projects   
involving system installations/construction related to protected cultivation structures, pack houses, cold 
chains and food processing and other activities. The Integrators’ role in providing technical training/ 
information and technology support, especially for protected cultivation, has been well acknowledged 
by beneficiary farmers.

The financial institutions provide loans required for investment in undertaking protected cultivation, 
PHM and horticulture mechanisation. The Market Aggregators could be FPO/ cluster (FIGs) / SHG / 
Cooperative/ Private skilled entrepreneur / unemployed youth / others selected through EOI / 
empanelment. they perform a mix of activities from post-harvest management to providing market 
linkages including aggregation of produce from   farmers. all these stakeholders play a major role in 
creating backward and forward linkages.          

The success of any programme/ scheme depends upon careful planning, monitoring and effective 
implementation at the ground level. the stakeholders are the key players in the implementation of 
capital intensive interventions. hence, a survey of these stake holders  was conducted as a part of the 
study. The survey involved personal interactions with stakeholders by visiting fields / sites and their 
feedback was elicited through a questionnaire designed exclusively for the purpose. They provided useful 
insights with regard to impacts and they suggested  corrective measures for improving the programme 
effectiveness. A detailed approach of stakeholders’ report is given in the subsequent section.

3.2. Approach

Interviews and personal interactions were conducted, using pre-tested and semi-structured questionnaires. 
The detailed questionnaires were developed for all types of stakeholder groups separately based on our 
experience, literature review, experts’ advice, discussions with respective stakeholders and a pilot 
survey. The stakeholders surveyed are: (i) Nodal Officers (State and District level); (ii) Farmer Collectives 
(FPOs/FPCs/SHGs); (iii) Integrators (System Integrators, Market Aggregators, and Others); and (iv) 
Financial Institutions (Nationalised Banks/District Cooperative Banks/others). 

A State and District Nodal Officer level questionnaire was circulated to all the selected states (29) and 
UTs (2) through an e-mail for collecting the required information. This was followed-up with  visit to  
States for personal interactions with respective nodal officers and other stakeholders  and collected 
information in the  questionnaires which was e-mailed before visit. The team also made field visits and 
discussed with the Nodal Officers. The discussions with these stakeholders centred around understanding 
the important implementation related challenges, gaps, thrust areas, demand for components, extent 
of change in the horticultural cropping pattern, overall development, and suggestions for further 
improvement. 
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the sample size of stakeholders is presented in Table 3.1. the total sample of stakeholders comprised 
of 52 Nodal Officers (20 state nodal officers and 32  district nodal officers), 15 Farmer Collectives, 5 
Integrators, and 7 financial Institutions, totalling to 79 number of stake holders. the personal visits 
and interactions with all stakeholders/ beneficiaries helped us to understand and make important 
observations regarding the implementation aspects of the mission and evaluate the impact of the 
selected components. In this section, an effort has been made to bring out the issues and challenges 
being faced by stakeholders and their suggestions for improvement of the NHM/HMNEH program.

Table 3.1: Sample size

Sl. No. Stakeholders Sample Size Percent to total

1 Nodal Officers (State + District) 52 65.82

2 farmer collectives 15 18.99

3 Integrators 05 6.33

4 financial Institutions 07 8.86

Total 79 100.00

The personal visits and interactions with all stakeholders/ beneficiaries helped us to understand and 
make important observations regarding the implementation aspects of the mission and evaluate the 
impact of the selected components. In the subsequent sections, an effort has been made to bring out the 
issues and challenges being faced by stakeholders and their suggestions for improvement of the NHM/
hmneh programme.

3.3. Nodal Officers

The State Governments have freedom to establish State Horticulture Mission and/or SBDA as an 
autonomous agency, as per the NHM/HMNEH guidelines. Accordingly, several States have established 
SHM/ SBDA as a nodal agency. To effectively monitor each and every activity of the program, separate 
Nodal Officers at the State and District levels have been appointed by the States. 

The State Nodal Officers are responsible for smooth operation of the program at the State level with 
support provided by the District Nodal Officers. The State Nodal Officers communicate the district-wise 
break-up of annual state allocations for the program and they ensure coordination among all other 
agencies and departments of the respective state government for the smooth execution of the program 
in accordance with the guidelines communicated by the MoA & FW (MIDH). The annual proposals finalised 
by the DMC along with SLEC are consolidated and vetted by State Nodal Officers. The Final proposals 
along with DPRs are submitted to the MoA & FW (MIDH). In addition, the State Nodal Officers set up and 
operate the Quality control mechanism and liaise with technical support groups (tsgs) for training and 
technical advice. they coordinate the reporting system for monitoring and evaluation. over and above, 
they manage the departmental website which include coordinating and updating of state data from time 
to time. 

The  District Nodal Officers are the executing officers at the district level. They ensure whether all the 
requirements with respect to the training of personnel, quality control and infrastructure are adequately 
met through TSGs. They prepare District Plans as per the guidelines based on the available crop/species, 
beneficiaries and infrastructure in the district. They assist the PRIs in drawing up annual proposals 
before forwarding the approved list to SLEC. They facilitate quality monitoring by the State/ National 
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quality personnel/agencies and take proper actions on their reports including the rectification of works 
found to be defective and also initiate administrative action. 

At state level  and at district levels, the nodal officers are the contact point for interactions with 
the department of horticulture for coordinating the implementation aspects of the mIdh programme 
Therefore, the research team tried to understand perceptions of nodal officers  about NHM / HMNRH   
programme in terms of grant release, preferences and the order of importance of the components,  
impact of each component, innovative interventions undertaken, problems encountered in the 
implementation of the scheme. The suggestions of nodal officers for further improvements in the 
programme implementation was also gathered.  

The perceptions of Nodal Officers regarding the overall design of the NHM/HMNEH are presented in Table 
3.2. It can be clearly seen from the table that, a majority (around 89%) of them are satisfied with the 
overall design of the programme.

Table 3.2: Perceptions of Nodal Officers regarding the overall Design of the NHM/HMNEH

Sl.No. Perception Percent to total

1 Satisfied 88.8 (46)

2 Not satisfied 5.6 (3)

3 no response 5.6 (3)

Note: The sample includes 20 state nodal officers and 32 district nodal officers

 
In order to comprehend the perceptions of the nodal officers regarding the impact of the components of 
mIdh, they were asked to rank the components in the order of importance and the results are presented 
in Table 3.3a and 3.3b. 

It can be observed from Table 3.3a that around 50 per cent of the state nodal officers accorded top 
priority to “production and distribution of planting materials and establishment of new gardens” for 
their states. Out of the remaining ten state nodal officers, six nodal officers ranked this component 
either second or at the most third. It is only the state nodal officers of Punjab, Karnataka, Bihar and 
himachal Pradesh who have not assigned much priority to production and distribution of planting 
materials.  However, none of the state nodal officers have pushed this component to least priority group. 

Around 40 per cent of district nodal officers (Table 3.3b) uphold the priority of state nodal officers for 
production and distribution of planting materials. Thus, according to nodal officers the component of 
“production and distribution of planting materials and establishment of new gardens” created immense 
impact and the component can hardly be ignored. However, the district nodal officer of Andhra Pradesh 
(anantapur) have given 6th priority to production and distribution of planting materials. In case of assam 
(Kamrup) and meghalaya (east Khasi hills) this component has 8th priority in their list of components. 

Protected cultivation is next component which has acquired first priority by state nodal officers of 
goa, haryana, himachal Pradesh, Karnataka, Punjab, sikkim and uttar Pradesh states. this component 
assumes 7th place in the list of priorities of Gujarat and Odisha state nodal officers.  Protected cultivation 
is 8th priority to state nodal officers of Jammu & Kashmir. Almost one-third of the sample of district nodal 
officers has top concern for protected cultivation. 

None of the 20 sample state nodal officers considered it worth to place ‘‘Creation of water resources’’ 
component at the top. Around 33 per cent of the district nodal officers did not include creation of 
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water resources in their list of priorities. However, state nodal officers of Andhra Pradesh, Chhattisgarh, 
himachal Pradesh, haryana, Jharkhand and Karnataka has second priority for creating water resources. 
The nodal officials of Goa and Punjab have least priority of 10 and 9 respectively for water resources 
creation component. Similarly, district nodal officers of Meghalaya (East Khasi Hills), Meghalaya and 
rajasthan (Kota) have least priority to water resource creation component.

Table 3.3a: State Nodal Officers’ Rankings of the Component  
considering their Impact in the State / UT

States

Production & 
Distribution 
of Planting 
material 

Establishment 
of New 
Gardens

Rejuvenation/ 
Replanting 
of senile 

Plantation/ 
Canopy 

Management

Creation 
of Water 

Resources

Protected 
culti-
vation

Promotion 
of INM / 

IPM

Pollination 
Support 
through 

bee-
keeping

Horticulture 
Mechani-

zation

Inte-
grated 
PHM

Creation 
of Market 

Infra-
structure

andhra Pradesh 1 3 2 4 8 9 5 7 10

arunachal Pradesh 1 2 6 3 5 8 4 7 9

assam 2 7 8 5 6 10 4 1 9

Bihar 6 1 5 3 8 10 4 7 2

chhattisgarh 1 8 2 3 4 10 5 6 9

goa 3 2 10 1 4 9 5 8 6

gujarat 3 6 5 7 8 9 4 1 10

haryana 3 6 2 1 7 5 8 4 9

himachal Pradesh 4 10 2 1 7 8 3 5 9

Jammu & Kashmir 1 2 3 8 9 10  -  - - 

Jharkhand 1 10 2 3 9 4 8 5 7

Karnataka 5 3 2 1 7 8 9 4 10

Kerala 1 7 5 3 4 6 2 9 8

manipur 1 3 4 2 7 5 8 6 10

nagaland 1 7 6 2 8 5 10 3 4

odisha 1 10 4 7 8 9 6 2 5

Punjab 5 7 9 1 8 4 6 2  -

sikkim 2 9 3 1 6 10 4 7 8

uttar Pradesh 2 6  - 1 7 5 3 4  -

uttarakhand 1 6 4 2 8 7 3 5 10

Excepting state nodal officers of Bihar, no one has take-up rejuvenation / replacement of senile plantation 
as first priority.  It is a second priority for the state nodal officers of Arunachal Pradesh, Goa and Jammu 
& Kashmir states. It is a least priority sector for Jharkhand, himachal Pradesh and odisha state nodal 
officers.  It is also least priority to district nodal officers of Jharkhand (Ranchi), Jharkhand (Kunchi) and 
himachal Pradesh (Kangra).

Around half of the state nodal officers did not consider the integrated post-harvest management very 
seriously for their states. Because the priority given by half of the sample nodal officers for PHM ranged 
from 5th to 9th rank.  Many of the district nodal officers have prioritised PHM almost in line with the 
state nodal officers. However, the PHM is an important component for state nodal officers of Assam, 
Gujarat, Odisha and Punjab. In these states the priority level for PHM is first  or second. Even the district 
level nodal officers of these states have given the same priority for PHM.
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the components of horticultural mechanisation and market infrastructure have not topped priority list of 
any of the sample state nodal officers.  But some of the district nodal officers places these components 
in the top of their priority list.

Table 3.3b: District Nodal Officers’ Ranking of the Component  
considering their Impact in the State / UT

States (Districts)

Production & 
Distribution of 
Plant Material 
Establishment 

of New 
Gardens

Rejuvenation/ 
Replanting 
of senile 

Plantation/ 
Canopy 

Management

Creation 
of Water 

Resources

Protected 
culti-
vation

Promotion 
of INM / 

IPM

Pollination 
Support 
through 

bee-
keeping

Horticulture 
Mechani-

zation

Inte-
grated 
PHM

Creation 
of Market 

Infra-
structure

andhra (ananthapur) 6 9 1 2 8 7 4 3 5

andhra (nellore) 1 2 — 5 4 — 3 6 —

assam (guwahati) 2 7 8 5 6 1 4 1 9

assam (Kamrup) 8 9 5 8 5 6 7 8 9

assam (Jorhat) 2 3 2 2 3 2 2 2 3

assam (nagain) - 1 - - 1 - - - -

assam (sonitpur) 1 2 8 3 6 5 4 - -

assam (Karbi a) 1 5 2 10 3 8 4 7 6

Bihar (Patna) 2 5 3 1 6 4 7 8 9

chhattisgarh(raipur) 4 6 2 3 5 7 1 8 9

gujrat (sabarkatha) 1 9 10 8 3 6 7 2 5

himachal  P (Kangra) 2 10 4 1 6 5 3 7 9

J & K (anantnag) 1 - - - - - 2 - -

Jharkhand (ranchi) 1 10 2 3 9 4 8 5 7

Jharkhand (Khunti) 4 9 1 2 10 5 3 8 7

Karn 
(chikkaballapura) 2 5 4 1 7 10 3 6 8

mP (shajapur) 2 5 - 1 - - 4 3 -

mP (Jabalpur) 4 5 - 1 - 2 3

mP (hoshangabad) 1 2 - 4 - - 3 5 6

mP (dhar) 1 - - 2 - - 4 3 -

mP (Badwani) 3 7 6 1 5 - 4 2 -

mP (Bhopal) 3 5 - 1 6 - 2 4 -

mP (chhindwara) 1 2 - 4 6 - 3 5 -

meghalaya (east 
Khasi hills) 8 8 10 7 7 10 10 10 1

meghalaya 4 7 8 6 7 7 2 3 3

Punjab (ludhiana) - - - 2 - 1 3 - -

rajasthan 
(chittorgarh) 1 6 4 2 9 10 3 5 8

rajasthan (Kota) 1 7 8 5 6 2 3 4 10

rajasthan (Jhalawar) 2 4 5 1 10 6 8 3 7

uttarakhand 
(rudrapur) 1 1 1 1 1 1 1 1 1

uP (faziabad) 1 1 - 1 1 1 1 1 -

West Bengal (nadia) 4 - 3 1 - - 2 5 -
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the Table 3.4a and Table 3.4b provide the top priority and least priority components of state nodal 
officers and district Nodal officers.

As area expansion has been given more prominence from the beginning of the NHM/HMNEH, the associated 
components such as planting materials and establishment of new gardens, protected cultivation,   have 
led to a relatively greater impact as compared to others. Hence, the nodal officers indicated these as 
important components in terms of impact. 

Table 3.4a: State Nodal Officers’ top ranked and least ranked Component considering their Impact 
in the State/UT

States Top Priority Component Least Priority Component

andhra Pradesh Production & distribution of Planting material 
establishment of new gardens

creation of market Infrastructure

arunachal Pradesh Production & distribution of Planting material 
establishment of new gardens

creation of market Infrastructure

assam Integrated Post harvest management Pollination support through Beekeeping

Bihar rejuvenation Pollination support through Beekeeping

chhattisgarh Production & distribution of Planting material 
establishment of new gardens

Pollination support through Beekeeping

goa Protected cultivation creation of Water resources

gujarat Integrated Post harvest management creation of market Infrastructure

haryana Protected cultivation creation of market Infrastructure

himachal Pradesh Protected cultivation rejuvenation

Jammu & Kashmir Production & distribution of Planting material 
establishment of new gardens

Pollination support through Beekeeping

Jharkhand Production & distribution of Planting material 
establishment of new gardens

rejuvenation

Karnataka Protected cultivation creation of market Infrastructure

Kerala Production & distribution of Planting material 
establishment of new gardens

Integrated Post harvest management

manipur Production & distribution of Planting material 
establishment of new gardens

creation of market Infrastructure

nagaland Production & distribution of Planting material 
establishment of new gardens

horticulture mechanization

odisha Production & distribution of Planting material 
establishment of new gardens

rejuvenation

Punjab Protected cultivation creation of Water resources

sikkim Protected cultivation Pollination support through Beekeeping

uttar Pradesh Protected cultivation Promotion of INM/IPM

uttarakhand Production & distribution of Planting material 
establishment of new gardens

creation of market Infrastructure

out of all the components, the number one priority given to production and distribution of planting 
materials and establishment of new gardens appears to be acceptable. the discussions with farmers and 
other stakeholders also confirm that the availability of high quality, pest and disease tolerance planting 
materials have made a positive impact in terms of improving the productivity and income levels of the 
farmers. similarly, the protected cultivation and mechanization have improved the cultivation practices 
and production efficiencies. 
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Table 3.4b: District Nodal Officers’ top ranked and least ranked Component considering 
theirImpact in the State/UT

States (Districts) Top Priority Least Priority

andhra (ananthapur) creation of Water resources rejuvenation

andhra (nellore) Production & distribution of Planting 
material establishment of new gardens

Integrated Post-harvest management

assam (guwahati) Pollination support through Beekeeping creation of market Infra-structure

assam (Kamrup) creation of Water resources rejuvenation

assam (Jorhat) Production & distribution of Planting 
material establishment of new gardens

rejuvenation

assam (nagain) rejuvenation rejuvenation

assam (sonitpur) Production & distribution of Planting 
material establishment of new gardens

creation of Water resources

assam (Karbi a) Production & distribution of Planting 
material establishment of new gardens

Protected cultivation

Bihar (Patna) Protected cultivation creation of market Infra-structure

chhattisgarh (raipur) horticulture mechanization creation of market Infra-structure

gujrat (sabarkatha) Production & distribution of Planting 
material establishment of new gardens

creation of Water resources

himachal  P (Kangra) Protected cultivation rejuvenation

J & K (anantnag) Production & distribution of Planting 
material establishment of new gardens

horticulture mechanization

Jharkhand (ranchi) Production & distribution of Planting 
material establishment of new gardens

rejuvenation

Jharkhand (Khunti) creation of Water resources Promotion of INM/IPM

Karn (chikkaballapura) Protected cultivation Pollination support through Beekeeping

mP (shajapur) Protected cultivation rejuvenation

mP (Jabalpur) Protected cultivation rejuvenation

mP (hoshangabad) Production & distribution of Planting 
material establishment of new gardens

creation of market Infra-structure

mP (dhar) Production & distribution of Planting 
material establishment of new gardens

horticulture mechanization

mP (Badwani) Protected cultivation rejuvenation

mP (Bhopal) Protected cultivation Promotion of INM/IPM

mP (chhindwara) Production & distribution of Planting 
material establishment of new gardens

Promotion of INM/IPM

meghalaya (east Khasi hills) creation of market Infra-structure creation of Water resources

meghalaya horticulture mechanization creation of Water resources

Punjab (ludhiana) Pollination support through Beekeeping horticulture mechanization

rajasthan (chittorgarh) Production & distribution of Planting 
material establishment of new gardens

Pollination support through Beekeeping

rajasthan (Kota) Production & distribution of Planting 
material establishment of new gardens

creation of market Infra-structure

rajasthan (Jhalawar) Protected cultivation Promotion of INM/IPM

uttarakhand (rudrapur) Production & distribution of Planting 
material establishment of new gardens

Production & distribution of Planting material 
establishment of new gardens

uP (faziabad) Production & distribution of Planting 
material establishment of new gardens

Production & distribution of Planting material 
establishment of new gardens

West Bengal (nadia) Protected cultivation Integrated Post-harvest management
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As the creation of water resources has helped conserve water by checking surface runoffs during 
rainy seasons, these structures are meeting the irrigation requirement especially, in the context of 
unpredictable rainfall. the rejuvenation of old and senile orchards with an appropriate and integrated 
combination of inputs, pruning / grafting has helped maximize the productivity with a quality fruit 
production.  However, according to nodal officers ranking based on impact, the components of ‘creation 
of water resources’  and ‘rejuvenation’ have not received as much priority as received by the component 
of ‘production and distribution of planting materials’.

Similar to the rankings of components based on their impact, the nodal officers have also ranked these 
components on the basis of farmers’ demand. The rankings are given in Table 3.5a and Table 3.5b. 
three components namely, production and distribution of planting materials and establishment of 
new gardens, protected cultivation, and horticulture mechanization have received the same order of 
importance in terms of demand from farmers as perceived by the nodal officers at the all India level. It 
appears that the results substantiate the impact of these components as expressed by the nodal officers. 
In addition, the production and distribution of planting materials and establishment of new gardens 
component is indicated as the top component in terms of demand in almost all the states.

Table 3.5a: State Nodal Officers’ Rankings of the Component considering  
their Demand in the State/UT

States

Production & 
Distribution 
of Planting 
material 

Establishment 
of New 
Gardens

Rejuvenation/ 
Replanting 
of senile 

Plantation/ 
Canopy 

Management

Creation 
of Water 

Resources

Protected 
culti-
vation

Promotion 
of INM / 

IPM

Pollination 
Support 
through 

bee-
keeping

Horticulture 
Mechani-

zation

Inte-
grated 
PHM

Creation 
of Market 

Infra-
structure

andhra Pradesh 1 2 3 5 8 9 4 7 10

arunachal Pradesh 1 2 6 3 5 8 4 7 9

assam 1 8 9 3 6 9 2 4 10

Bihar 6 1 5 3 8 10 4 7 2

chhattisgarh 1 8 2 3 4 10 5 6 9

goa 2 3 10 1 7 8 9 4 6

gujarat 3 6 5 7 8 9 4 1 10

haryana 3 6 2 1 7 5 8 4 9

himachal Pradesh 4 9 3 1 5 6 2 7 10

Jammu & Kashmir 1 2 3 8 9 10  - - - 

Jharkhand 1 10 2 3 9 4 8 5 7

Karnataka 7 3 2 1 5 6 9 4 8

Kerala 1 7 5 3 4 6 2 9 8

manipur 1 7 2 6 8 9 10 3 5

nagaland 1 6 5 2 7 8 10 3 4

odisha 1 10 3 4 7 9 8 2 6

Punjab 4 6 8 1 9 3 5 2  -

sikkim 3 4 2 1 6 5 7 8 9

uttar Pradesh 2 6  - 1 7 5 4 3  -

uttarakhand 1 6 4 2 8 7 3 5 10

West Bengal 1 4 5 2  -  - 3  -  -
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Table 3.5b: District Nodal Officers’ Rankings of the Component considering  
their Demand in the State/UT

States (Districts)

Production & 
Distribution of 
Plant material 
Establishment 

of New 
Gardens

Rejuvenation/ 
Replanting 
of senile 

Plantation/ 
Canopy 

Management

Creation 
of Water 

Resources

Protected 
culti-
vation

Promotion 
of INM / 

IPM

Pollination 
Support 
through 

bee-
keeping

Horticulture 
Mechani-

zation

Inte-
grated 
PHM

Creation 
of Market 

Infra-
structure

andhra (ananthapur) 6 5 1 2 7 8 3 5 4

andhra (nellore) 1 1 — 5 4 — 3 6 1

assam (guwahati) 1 8 5 3 6 9 2 4 10

assam (Kamrup) 8 9 5 8 5 6 7 8 9

assam (Jorhat) 3 3 3 2 3 2 3 2 3

assam (nagain) 1 - - 1 - 1 1 1 1

assam (Karbi a) 1 5 2 10 7 4 3 8 6

Bihar (Patna) 1 9 2 3 4 6 5 7 10

chhattisgarh 
(raipur) 4 6 2 3 5 7 1 8 9

gujrat (sabarkatha) 1 6 10 8 3 5 7 2 5

himachal  P (Kangra) 4 10 2 3 6 5 1 7 9

J & K (anantnag) 1 5 3 - - - 2 4 -

Jharkhand (ranchi) 1 10 2 3 9 4 8 5 7

Jharkhand (Khunti) 4 9 1 2 10 5 3 8 7

Karn 
(chikkaballapura) 2 8 5 1 6 10 3 4 7

mP (shajapur) 3 6 1 2 8 - 4 5 7

mP (Jabalpur) 4 5 6 3 7 10 9 8 2

mP (hoshangabad) 5 6 - 3 7 1 2 8

mP (dhar) 2 3 4 5 9 10 6 7 1

mP (Badwani) 8 9 5 6 7 - 4 3 2

mP (Bhopal) 6 7 8 1 9 10 2 3 4

mP (chhindwara) 3 1 2 4 5 10 6 7 9

meghalaya (east 
Khasi hills) 7 8 10 8 7 10 10 10 1

meghalaya 2 9 9 9 8 9 1 9 8

Punjab (ludhiana) - - - 2 1 3 - -

rajasthan 
(chittorgarh) 2 9 8 1 7 10 6 3 4

rajasthan (Kota) 5 6 7 8 9 4 3 2 1

rajasthan (Jhalawar) 2 3 9 5 10 4 7 1 6

uttarakhand 
(rudrapur) 3 3 3 3 3 3 3 3 3

uP (faziabad) 1 - - 1 1 2 1 1 1

West Bengal (nadia) 4 1 5 1 3 2 2 6 -

the assistance provided under the programme is on a 85:15 sharing arrangement between the central 
government and state governments for nhm states. In the case of hmneh states, it is on a 90:10 basis.  
The contribution of  Central Government is 100% for NLAs, NBM States, NHB, CDB and CIH.  As regards 
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the process of grant release: the central government releases funds to the state governments which, 
in turn release funds to the SHM/ State Level Implementing Agencies and thereby to the DMC/ District 
Implementing agencies. however, there are issues and concerns involved in this process of grant release. 
In this context, the responses of nodal officers regarding the funding pattern, release of funds and 
issues and problems involved in receiving/ sanctioning the projects were elicited. Problems in receiving/ 
sanctioning the projects and the results are summarised in Table 3.6.

Table 3.6: Delay in Receiving and Utilization of Grants

granter from the central 
government

From the State Governments to SHM/ 
DMC/ District Implementing Agencies

Percent of Nodal Officers experienced delay in 
receiving grants (percent to total) 26 22

Percent of Nodal Officers received less grants 
than the actual (%) 37

There is a delay in the release of the required funds from both the Central and State Governments to 
Districts as expressed by 26% and 22% of the Nodal Officers, respectively. The major reasons for the delay 
in receiving and utilization of the Central Government funds, as stated by the State Nodal Officers, are: 
delay in the release of the share of state government from the central government funds and then to 
SHM/ Implementing Agencies; lag period between the approval of Annual Action Plan (AAP) for release 
of first instalment; non-submission of Utilization Certificates (UCs) and Progress Reports from SHM/ 
Implementing agencies; and the condition of the Personal ledger account of the state governments. 

During the discussions it was mentioned that most of  the state governments utilise the NHM/HMNEH 
funds, for the state sponsored programmes due to financial problems. It was further mentioned by  
majority of the Nodal Officers  that until the contribution of the State Government is released, the 
funds of the central government cannot be utilized. the state government, later re-mobilises the used 
funds and passes on to NHM / HMNEH activities. But still  this has affected the performance of NHM. 
many a time bound activities such as production and distribution of planting materials, seed distribution, 
distribution of bio fertilizers, promotion of INM/ IPM etc., are badly hit due to delays in reaching funds to 
the actual beneficiaries. This, in turn, affects the process of selection of beneficiaries and submission of 
completion report by the districts. The District Nodal Officers also express that the new rule of treasury 
route delays the state treasury clearances.

Further, about 37% of the nodal officers (both State Nodal officers and District Nodal Officers) also have 
expressed that they receive grants less than the actual amount. first of all, actual funds are released after 
adjusting for the unspent budget of the previous financial Year out of approved aaP of that particular 
Financial Year. This affect the current year performance besides delaying the process of implementation 
and vice versa which, in turn leads to a low rate of expenditure. the second important reason is the slow 
utilization of funds due to delays in the execution of some components where construction is involved. 
Thirdly, the standing instructions/ directions of the State Government/s to not create liabilities make 
them take time to understand the projects in detail and hence, there is a delay in the implementation 
and completion of projects. finally, the non-release of state contribution to the central government 
funds creates problems to the nodal officers in submitting the proof of receipt on behalf of the State 
government.

although, state governments have experienced delays in the release and utilization of funds, they 
often try their level best to implement the MIDH activities in the field. Other stakeholders like FIGs, 
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FPOs, Cooperatives, National Level Agencies/ Organizations have also supported these nodal officers by 
way of taking up innovative interventions. the major innovative interventions undertaken during the 
implementation process of the MIDH programme, as indicated by the nodal officers, are presented in 
Table 3.7. 

Table 3.7: five Major Innovative Interventions Undertaken

sl. no. Intervention Particulars

1 area expansion  Introduction of new crops (mushroom, strawberry, long cardamom, and 
cashew) in non-traditional areas, hi-tech milky mushroom cultivation, 
Integrated Vertical farming system.

2 Phm solar cold storage, packaging and marketing of strawberry, and low 
cost preservation units.

3 creation of water resources Introduction of flexi- tank as community tank, drip irrigation through 
gravity flow without using of water pumps.

4 Protected cultivation canopy management, introduced betel vine, changing cultivation 
timing based on demand for a particular crop in the market, and low 
cost shade nets / poly houses using bamboo and other local materials.

5 honey Bee Promoted to establishing honey Bee processing unit, pollination in 
various crops through honey bee.

6 others Off-season cultivation of Vegetables like Onion and Tomato, Proposal 
for gI registration of shirrahrakhong chilly, shiroi lily, and Indigenous 
calendar of agricultural operations.

a perusal of the table reveals that area expansion, Phm, creation of water resources, protected 
cultivation and bee-keeping are the five major components in which stakeholders have undertaken 
innovative interventions across the country. With regard to area expansion, introduction of new crops 
(vegetables/ fruits/ spices) in non-traditional areas such as strawberry in Assam, large cardamom in 
Sikkim, cashew in Gujarat, flowers in different States etc., are considered as part of the new innovative 
interventions. similarly, hi-tech mushroom cultivation and vertical farming systems are the new 
innovative interventions being undertaken in some states. 

under Phm, the activities such as solar cold storages, promotion of collection-cum-packaging centres, 
marketing of strawberry, and low cost preservation units are treated as innovative activities being 
initiated in some states. a majority of these activities are initiated by fPos. creation of water resources 
is found to be an innovative intervention in hilly areas with different types of structures. Flexi-tanks, 
drip irrigation through gravity flow, creation of community tanks are the best examples of intervention 
under this component. 

Within the protected cultivation component, various experiments are undertaken by farmers with the 
help of District/ State nodal officers in some of the States. For instance, betel vine cultivation is normally 
undertaken under open cultivation with supporting trees. But in nadia district of West Bengal, successful 
experiments are being undertaken to  cultivate betel vine in poly houses/ greenhouses/ shade houses, 
thereby producing quality betel vine in different seasons. Similarly, low-cost shade net/ poly houses/ 
green houses for off-season vegetable cultivation using bamboo and metallic wires are the innovations 
seen in West Bengal.

In some of the states such as gujarat, madhya Pradesh, Karnataka, tamil nadu, rajasthan, Bihar, West 
Bengal and in many North-Eastern States, bee-keeping is promoted. This directly/ indirectly helps 
pollination in various crops. It is also an additional income generating source to the farming community. 
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In addition, there are many other innovative interventions being undertaken under the mIdh scheme 
by different States. Some of them include off-season cultivation of vegetables like onion and tomato, 
introduction of new agricultural operations, High density/ UHD cultivation of fruit crops like Mango, 
litchi, guava and so on. 

It can be clearly seen from  Table 3.8 that a significant achievement has been made in terms of  increase 
in the productivity of horticultural crops through mIdh interventions. the achievements was observed  
mainly in protected cultivation, Rejuvenation, precision farming, quality seed materials, IPM, etc. 
Fruit crop category showed  43% incremental increase in productivity after NHM/HMNEH, followed by 
vegetables (42%), spices (35%) and flower crop (35%), as indicated by the nodal officers. 

Table 3.8: Impact of NHM/HMNEH on Productivity of Crops as per the Nodal Officers’ Perceptions

sl. no. crops Percentage change in Productivity (Before and after)

1 fruits 43

2 Vegetables 42

3 spices 35

4 flowers 35

The Nodal Officers were asked to indicate potential components for future planning and development 
of NHM/HMNEH. Accordingly, they indicated the components in the order of importance based on 
future potential in terms of demand, need, and the level of development of components in for their 
respective states. Based on the order of importance of the indicated components, aggregated weights 
were estimated by assigning differential weights to each component. Highest weight (1) was assigned to 
the most important component and least weight (0.1) was given to the least important component. then 
aggregated weights for each component were estimated by summing up the nodal officers’ multiple 
perceptions regarding a particular component and its respective weights. 

overall, at the all India level, most potential components indicated included area coverage (24), Post-
harvest management (20), Protected cultivation (20), Water resources (11), market Infrastructure (10), 
horticultural mechanization (10), followed by rejuvenation, nurseries and human resource development 
and others. It has to be made clear that area expansion indicates that there is a scope for the expansion 
of area under non-conventional horticulture crops and hence, this component is indicated as the most 
potential component even for the 13th five-year plan.

The State-wise Potential Components under NHM/HMNEH for Future Budget Plan in the order of 
Importance are presented in Table 3.9a and District-wise Potential Components under NHM/HMNEH for 
future Budget Plan in the order of Importance are presented in Table 3.9b. 

In addition to the potential components, the nodal officers also have indicated the major problems and 
possible suggestions to overcome them, which are presented in Table 3.10. more than half of the nodal 
officers (54%) indicated that cost norms, especially with regard to protected cultivation component, need 
to be revised based on the current market prices. as prices have increased, farmers are overburdened 
and farmers, especially marginal and small farmers, are  unable to pay their portion of money. Because 
of this, some nodal officers have suggested an increase in the subsidy amount extended to marginal and 
small farmers. Some nodal officers also have indicated that there are no prescribed cost norms laid down 
for low cost protected cultivation structures. hence, there is a need for formulating the cost norms for 
such structures.
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Another important problem commonly expressed in most states relates to the lack of sufficient staff 
and lack of required   infrastructure at horticulture departments This is causing delays in the processing 
and implementation of projects. Efforts are needed to reduce the over burden on the existing staff and 
recruit additional staff along with necessary infrastructure so as to quicken the implementation process. 
The other problems expressed include: delays in fund flow; lack of proper PHM and market infrastructure; 
lack of quality planting materials; lack-of-ease in credit linked back-ended subsidy schemes and lack of 
water resources.

Table 3.9a: State-wise Potential Components of NHM/HMNEH for  
future budget Plan in the order of Importance

States Area 
coverage

Rejuve-
nation

IPM /  
INM

Protected 
culti-
vation

Nursery Water 
resources

Market 
infra-

structure
PHM

Horti. 
Mechani-

zation

bee- 
Keeping HRD

flexi-
bility 

Schemes

Organic 
farming

andhra 
Pradesh - - - 4 1 2 - 3 - - - - -

arunachal 
Pradesh 1 4 6 3 - 6 6 8 2 - - - -

assam 2 - - - - - - 1 - - 3 - -

Bihar - - - - 3 - - - - - - 2

chhattisgarh 1 4 4 3 - 2 6 5 5 - - - 6

goa - 4 - 3 1 - 6 6 - - - - -

gujarat - - - - 2 - - 1 3 - - - -

haryana 3 - - 1 - 2 - 4 - 5 - - -

himachal 
Pradesh 3 - - 1 - 4 - 5 2 - - - -

Jammu & 
Kashmir - - - - - 1 - - - - - - -

Jharkhand 1 - - 2 - - 4 3 - 1 - - -

Karnataka - - - 1 - - 3 2 - - - - -

Kerala 1 - - - - 3 - - 2 - - - -

manipur - - - 3 2 - 1 1 - - - - -

nagaland 1 - - - - - - 2 - - 3 4

odisha - - - - 1 3 - 2 - - - - -

Punjab 3 4 - 1 - - - 2 5 - - - -

sikkim 1 1 1 1 - - - - - - - - -

uttar Pradesh 4 - 1 - - - 3 2 - - - -

uttarakhand - 2 - 1 - - - - 3 - - - -

West Bengal - - - 1 - - - 3 2 - - - -

Note: Nodal Officers were asked to indicate 5-6 most potential components in order of their importance. “1” is assigned for 
first most potential component and “6” is assigned for 6th most potential component
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Table 3.9b: District-wise Potential Components of NHM/HMNEH for  
future budget Plan in the order of Importance

States 
(Distircts)

Area 
coverage

Rejuve-
nation

IPM /  
INM

Protected 
culti-
vation

Nursery Water 
resources

Market 
infra-

structure
PHM

Horti. 
Mechani-

zation

bee- 
Keeping HRD

flexi-
bility 

Schemes

Organic 
farming

andhra 
(ananthapur)

- - - - - - -2 1 - - - - -

andhra (nellore) 2 3 - - - - 1 2 4 3 - - -

assam (guwahati) 2 4 - - - - - - 3 - - - 2

assam (Kamrup) 1 - - 1 - - - 3 2 - - - -

assam (Jorhat) - - - - 2 3 - - - - 4 - -

assam (nagaon) - - - 3 - 4 - - - - - - -

assam (sonitpur) 3 - - - - - - 3 - - 4 - -

assam (Karbi 
anglong)

- - - - - 1 - - 3 - -

Bihar (Patna) - - - 2 3 - - 4 - - - - -

chhattisgarh 
(raipur)

1 - - - - - 1 3 - 2 - -

gujrat 
(sabarkatha)

1 - - - - - 3 2 - 4 - -

himachal P 
(Kangra)

- 4 - - - 1 2 - - - 3 - -

J& K (anantnag) - 1 - 1 - 2 - - - - - -

Jharkhand 
(ranchi)

1 - - - 1 2 3 - - - - -

Jharkhand 
(Khunti)

1 - - 2 - 1 - - 3 - - - -

Karna 
(chikkaballapura)

1 - - - - - - 1 - -- - - -

mP (shajapur) 4 - - - - - 3 - 2 - - - -

mP (Jabalpur) - - - - - - - - - - 1 - -

mP (hoshangabad) 1 - - - - - - - - - 1 - -

mP (dhar) - - - - - - - - - - - - -

mP (Badwani) - - - - - - - - - - - - -

mP (Bhopal) - - - - - - - - - -- - - -

mP (chhindwara) - - - 2 - - 4 3 - - - - -

meghalaya (ri-
Bhoi)

- 1 - 2 - - - - - - - - -

meghalaya (east 
Khasi hills)

1 2 - - - 3 4 - 2 - - - -

meghalaya 2 1 - - - - - - - - - -

Punjab (ludhiana) - - - 3 - - - 1 - - - - -

rajasthan 
(chittorgarh)

- - - 2 - 3 - - - - - - -

rajasthan (Kota) - - - 2 - - - 3 - 1 - - -

rajasthan 
(Jhalawar)

1 - - - - - - - - - - - -

uttarakhand 
(rudrapur)

- - - - - - - - - - - - -

uP (faziabad) 1 - - 1 - - - 4 - - - - -

West Bengal 
(nadia)

- - - - - - 2 3 - - - - -

Note: Nodal Officers were asked to indicate 5-6 most potential components in order of their importance. “1” is assigned for 
first most potential component and “6” is assigned for 6th most potential component
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Table 3.10: Major Problems Encountered in the Implementation of NHM/HMNEH Suggestions for 
overcoming these problems

Sl. No. Problems Suggestions

1 Cost Norms need to be revised (54%) these need to be revised based on the actual 
market prices of materials and subsidy needs to 
be increased. 

2 Lack of sufficient departmental staff (technical 
and non-technical) and infrastructure for 
speedy implementation (39%)

need for recruitment of more technical and non-
technical staff and developing infrastructure, 
wherever necessary.

3 Delays in fund Flow (26%) funds need to be released directly to shm rather 
than through the treasury route.

4 lack of proper Phm and market infrastructure 
(24%)

need for promoting Phm and market infrastructure 
components in the coming financial years.

5 Lack of quality planting materials (22%) Promotion of accredited nurseries and tissue 
culture labs locally.

6 lack of ease in credit linked back-end subsidy 
schemes (5%)

appropriate procedures need to be made and 
interest rate should be lowered especially for 
protected cultivation and nurseries.

7 Lack of water resources (4%) special importance should be given to creating 
water resources, wherever there is an acute water 
scarcity.

3.4. farmer Collectives

Collectivization plays a major role in enhancing farmers’ access to resources and other inputs including 
markets. this is mainly because of the fact that a majority of the farmers belong to marginal and small  
categories. In addition, small and marginal farmers, as individuals, are vulnerable to risks in agricultural 
production and are not capable of shifting to intensive agriculture, adopt modern technology and be 
involved in value addition. Several efforts have been made to integrate farmers in terms of both backward 
and forward linkages in horticulture with the objectives of enhancing their income and reducing costs, 
including transaction costs. These efforts have led to collectives in various forms such as Farmer Interest 
Groups (FIGs), Farmer cooperatives, Farmer Produce Organizations/Companies (FPOs/FPCs) / Self Help 
groups (shgs) and so on. 

collectivization is visualised through exchange of knowledge, experiences, access to inputs at a lesser 
cost through bulk buying  from wholesalers, building networks with other stakeholders and marketing 
advantages. In a nutshell, collectives act as a holistic approach towards enhancing farmers’ capabilities 
so as to increase their production and income through effective backward and forward linkages. It 
also benefits consumers by way of improved services at reduced costs. A majority of these groups are 
positively encouraged and supported by central and state government programmes. mIdh has become 
an effective platform for collectives to promote the development of horticulture. Thus,   interactions 
and personal visits to several farmer collectives supported under mIdh were undertaken  in order to 
examine their ground level impacts and challenges. our impressions on farmer collectives are discussed 
below.     

farmer collectives are promoted by providing the necessary assistance and resources (inputs, technical 
support and information, financial resources, managerial support and infrastructure) and enabling 
farmers’ access to markets, both as buyers and sellers, thereby facilitating their collective production 
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and bargaining power. The thrust is on enhancing production, productivity and profitability of farmers,   
through better backward and forward linkages. the backward linkages are observed through bulk 
procurement of inputs like seeds and fertilizers, thereby reducing their input costs. In addition, buying 
of farm machineries and equipment through FPOs facilitates their easy access to farmers. Rent earned 
from hiring these machineries is a good source of income to the fPos.  forward linkages are made 
through bulk selling of produce and also through network development with retailers and wholesalers. 

resource Institutions (rIs) have been employed to provide technical support and information to the 
members. Farmer Interest Groups consist of at least 20 farmers. FPOs/FPCs consist of at least 1000 
farmer members or 50 fIgs from 15-20 villages. the rIs mobilize farmers to form fIgs through awareness 
camps, village meetings, seminars, rallies, cluster level consultation workshops and audio-visual shows. 
the rIs are a kind of ngos which provide various training and capacity-building, and link these bodies 
to input suppliers, technology providers and market players. the rIs are the key players at the ground 
level in the formation of FPOs/FPCs. RIs conduct baseline survey and identify thrust area of horticulture 
development. 

The location is selected in such a way that the area coverage of a FPO/FPC is not more than 12 KM off from 
the centre of the location selected. Further, RIs help farmers in the registration of FPOs/FPCs under the 
special provisions of the Companies Act, 2013. The entire cost of registration and establishment of FPOs 
is provided through nhm. the cost of establishing a fPo amounts to around rs.40,00,000 for three years. 
rs.1000 is collected from each member of fPo as share capital. In addition, nhm provides rs.15,00,000 for 
two years as working capital for establishing the necessary infrastructures like processing, farm machineries, 
and cold storage facilities and so on. In the first year, rIs will appoint ceo for fPo and takes care of all the 
organizational activities. From the Second year onwards, they will hand it over to FPOs/FPCs. 

A General Body is formed which selects Board of Directors, staff and other professionals needed for 
running the FPOs/FPCs. Main activities of FPOs/FPCs include input supply, technical, financial, insurance, 
procurement, packaging, marketing and networking.

Discussions held with nodal officers and other officers of SHM reveal that many farmer collectives are 
established under MIDH programme. These are benefitting farmers in several ways. Benefits are in the 
form of planting materials, organic/ bio fertilizers, tools and equipments, machineries, transportation 
vehicles, collection centres, warehouses, cold storages, ripening chambers, market yards, protected 
cultivation structures, water structures, trainings and so on. apart from these, the collectives help 
create networks/ tie-ups with other stakeholders. It can be seen from Table 3.11 that procurement of 
farmers’ produce, market linkages, inputs supply, and training and information are the major activities 
undertaken by the farmer collectives.

Table 3.11: Type of Activities undertaken by farmer Collectives

Sl. No. Activities Percent of total samples

1 Procurement 72

2 market linkages 67

3 supply of inputs 28

4 training and information 22

5 Processing 11

6 organic farming 6



63

Impact Evaluation of NHM and HMNEH

Based on the 11 sampled farmer collectives, it has been found that the area under horticultural crops 
increased by 5783 ha covering 4775 farmers (Table 3.11). the major area expansion has occurred in 
respect of vegetables (3840 ha) and flowers (1855), covering 4187 and 500 farmers respectively. These 
two crop groups have contributed 13,299  and 1953 metric tons in terms of production respectively. The 
average net annual farm income works out to around rs.5,00,000 due to area expansion. most of the 
produce is either procured or produced by the members and sold to wholesale markets/wholesalers.

Table 3.12: Area Expansion through farmer Collectives (11 Collectives)

Crop Category 
Covered

Area (Ha) Number of farmers Total Production 
(MT)

Avg. Net Annual 
farm Income (Rs.)

Vegetables 3840 4187 13299 467465

seed Production 88 88 1182 816667

flowers 1855 500 1953 210000

Total 5,783 4,775 16,434 4,98,044

Table 3.13 indicates the type of training activities undertaken by farmer collectives. a majority of 
the FCs have conducted training programs on cultivation of different crops (50%), and Integrated Post 
Management (42%) followed by seed production (17%), organic farming (8%) and  technical skills (8%).

Table 3.13: Type of Training undergone by members of farmer Collectives (fCs)

sl.no. training Proportion of FCs (%)

1 Cultivation of different crops 50

2 IPm 42

3 Production of Seeds/seed materials/seedlings 17

4 organic farming 8

5 technical skills 8

the interactions of research team reveal that most of the farm collectives are in  initial or formative 
stage and are yet to do sizeable business. as such, it is too early to see their impacts. however, a few 
of them have started well with both the forward and backward integration.  however, for increasing 
their business and viability through NHM / HMNEH Program, they need to undertake: PHM activity like 
refrigerator van for transporting to distant markets, create storage capacity, cold storage, grading 
facilities, processing units, proper marketing facilities, and tie-ups in the coming years so that better 
forward linkages are established.

3.5. Integrators

3.5.1. System Integrators (SIs)

In order to provide both backward and forward linkages to horticulture farmers, mIdh has come-up 
with a concept of system Integrators (sIs) and market aggregators (mas). system Integrators are the 
specialized persons or companies which bring together component sub-systems and ensures that the 
system works together. for instance, in the case of protected cultivation, various sub-systems of the 
green house / poly house structures are designed and installed by specialized companies/experts such 
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as saveer Biotech limited, aero tech engineering works, alfa Peb limited, etc. along with the provision 
of required technical support and trainings to farmers. The State Governments have identified and 
empanelled some of the system Integrators in each state under mIdh for building these structures and 
installing the necessary sub-components as per the specifications and set quality standards. Moreover, 
each and every state sets-up and operates the quality control mechanism, and liaison with TSGs for 
training and providing technical advice, as per the mIdh guidelines.  

Discussions with the system integrators and beneficiaries followed by field visits reveal that, the system 
integrators play an important role, especially in respect of protected cultivation, nurseries and precision 
farming. they provide technical support to farmers and install the necessary infrastructure based on the 
scheme. The respective State Horticulture Department identifies and empanels the System Integrators 
based on their performance and quality of service provided. The department also assists the farmers in 
identifying authorized sIs for supply of necessary materials, and infrastructure development. The main 
activities undertaken by the system integrators, as indicated by them, are: 

• supply of materials for protected cultivation and construction of poly houses and shade-nets.

• Installation of ripening chamber units (Banana, mango, etc.), cold storage units, and processing 
units. 

• Supply of irrigation equipment and their installation.

• Technical training to farmers in respect of protected cultivation of different crops, operation and 
maintenance of poly houses, shade-nets, drip irrigation and so on.  

• Provision of service regarding maintenance and repair of poly houses, shade-nets, micro irrigation 
systems and other materials. 

• consultation provided to farmers regarding the type of crops (new) to be grown and protected 
cultivation methods. 

It is to be noted that the number of sIs are very minimal or totally absent   in the states of uP, eastern and 
North Eastern States, Gujarat and Madhya Pradesh. As a result, demand/service of the SIs is being met 
from neighbouring states. for instance, farmers in north eastern states, gujarat, and madhya Pradesh 
are getting the services of sIs from maharashtra, Karnataka and andhra Pradesh. the services provided 
are mainly installation of poly houses and shade-nets, planting materials, skilled labours for pruning, 
and other consultation services like pest and disease management practices and recommendations for 
some crops like orange, pomegranate, specialised vegetables and flower crops. However, this has led to 
an increase in the installation and materials costs, as they have to travel and carry materials from other 
states. In addition, the sIs have to make a separate registration in order to establish their business in 
some of the other states. this situation clearly highlights the need for promotion of the establishment 
of SIs and easing of the business environment for establishment/expansion of their business in less 
concentrated states. 

The insights shared by SIs for further improvement of NHM / HMNEH Programme are as under:

• speed up the process of project approval and release of funds as it helps them implement the 
projects effectively and timely. The will help farmers to follow timely cultivation for reaping   
higher yields and incomes. 
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• NHM / Government should have a provision for providing application for Letter of Intent (LOI) in 
the beginning of every financial year (April).  This would facilitate SIs to keep ready the materials 
so as to quicken the implementation process of projects. 

• farmers are overburdened with regard to the payment of instalments due to dBt system. 

• Lack of adequate information about the activities under backward and forward linkages is the 
main problem faced by farmers. field demonstrations, training and services should be provided 
to individual farmers, mainly regarding protected cultivation, processing, value addition and 
marketing of different horticultural produce, preferably at centres of excellence/institutions with 
theory and hands-on experience.

3.5.2. Market Aggregators (MAs)

Market aggregators are the persons or companies who pool together the produce from different collection 
centres.   The Market aggregators could be FPOs / Cluster (FIGs)/ SHGs / Cooperatives / entrepreneurs 
/ companies / others.  These aggregators play a major role in providing the forward linkage to farmers’ 
produce. The produce of the cluster/ individual farmers is sold / auctioned at these collection centres 
based on a benchmark rate announced by the state department of horticulture and in the presence of 
a designated officer. The day-to-day prices are displayed on the notice board. Such aggregators provide 
both PHM and market services. The proper vegetables/ flowers route may be declared by the aggregators 
in coordination with other farmers and an officer in-charge for a regular collection of produce from the 
farm gate. they should have a mechanism put in place for managing the arrival and distribution of 
vegetables/ flowers in an effective manner. The aggregators should identify the retail outlets at the 
prime locations for credit-linked ventures. These aggregators are also eligible to avail benefits under 
the MIDH programme. In the process, many have availed of refrigerated vans/ containers, retail outlet 
facilitations/ mobile outlets etc.

The field visits and observations reveal that some of the individual beneficiaries who have received 
assistance for Phm activities such as ripening chambers, cold storages, and undertaking processing units 
buy the produce from farmers directly. Normally, processing/storing units buy the produce from farmers 
when the price is low at the spot market and sell it when the price is high. 

although, they allow farmers to store or process their produce on rent basis, majority of their capacity 
was met by storing/processing of their own produce that was procured from other farmers. This could 
be either because of: (i) the lack of awareness among farmers about these units; (ii) marginal and small 
farmers tend to be risk-aversive in nature and sell their produce immediately after harvest; and (iii) or 
owners of these units make use of the situation and profit out of it. 

These are indicative of the fact that the benefits of storing, processing and other PHM activities are 
not reaching effectively to individual farmers in most of the cases. This problem can be addressed by 
integrating PHM components with farmer collectives like FPOs/FPCs so that even marginal and small 
farmers are able to avail of the benefits of PHM. In this regard, it is interesting to note that for FPOs/ 
FPCs in the state of Sikkim, a market infrastructure under HMNEH has been created and each FPO/
fPc has been allocated a market place to sell the produce directly to consumers. this approach is very 
effective in terms of forward linkages and linking farmers to consumers. This approach is very effective 
in respect of forward linkages for farmers in terms of increasing their income and is worth replicating/
promoting in other states/UTs. 
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3.6. financial Institutions  

Institutional finance is important in meeting the financial requirements for strengthening the supply 
base of horticulture and plantation sector. Because, these require a relatively higher investment. 
Keeping this point in view, the mIdh scheme has involved financial Institutions as one of the important 
stakeholders in the effective implementation of projects, especially capital-intensive schemes like 
protected cultivation, mechanisation, Phm and precision farming. accordingly, many banks such as 
commercial Banks, nationalized Banks, cooperatives and Private Banks have devised strategies to step 
up their advances under this scheme either through direct lending or through tie-up arrangements with 
other stakeholders such as FPOs/ FIGs/ SHGs/ System Aggregators/ Market Aggregators/ Companies/ 
entrepreneurs for increasing production as well as for infrastructure development. these banks operate 
in the form of credit linked back-ended subsidy after getting the certification from the quality control 
team. 

All the banks or financial institutions follow a set of procedures while financing projects under MIDH 
Scheme. First and foremost, the beneficiary (farmer/ any stakeholder) should produce a letter-of-intent 
from the department concerned in addition to the project plan/ reports, property as collateral, letters 
from local authority and primary land records. further, to test the technical feasibility of the projects, 
the banks verify the details regarding their work experience, demand/ market for the produce, soil test 
reports, resource availability, basic etc. The bankers also make field visits for inspecting the technical 
feasibility of the project and go through the project report for understanding its economic feasibility 
and financial viability. Once the documents are found in order, and the project/s are assessed to be 
feasible both in terms of technical and economic aspects, loan is approved and released in instalments 
depending upon the project progress/ installation stages. Regular field visits are also undertaken to 
examine the progress of the project before releasing each instalment.

As per the set priorities of the State, Department of Horticulture recommends different projects under 
ten broad categories of components listed in the mIdh guidelines. It has been found from the survey, 
that all types of banks such as commercial banks, cooperative banks, private banks, rrBs are involved 
in lending finance under various activities of this scheme. The interest rates are relatively lower among 
cooperative and commercial banks followed by rrBs and Private Banks. the interest rates charged by 
commercial banks vary from 9.0 to 13.5%, whereas it is as high as 15% in the case of private banks like 
hdfc and IcIcI. moreover, several farmers have indicated that interest rate is high.  

The primary data collected through a survey of 4033 beneficiaries spread over 29 states and 2 Union 
Territories reconfirmed this fact. It can be seen from Table 3.15 that around 70 per cent of beneficiaries 
mentioned that bank interest rates are relatively high. the farmers considered that high interest rate 
was a constraint to avail the subsidy under NHM / HMNEH programme. It can be further observed that as 
much as around 82 per cent of sample beneficiaries of nursery component feel the heat of high interest 
rates. therefore, the bank interest should be brought down on par with the agriculture lending rates. 
Each bank or financial institution has its own priorities when it comes to lending. Hence, an attempt 
has been made to understand the component-wise importance given by different financial institutions 
while lending to the beneficiaries/ projects under MIDH/HMNEH scheme and the results are presented 
in Table 3.14. 

as can be seen from Table 3.14, the financial institutions have provided a high priority to Post Harvest 
Management (20%), followed by establishment of new gardens, protected cultivation and horticulture 
mechanization (13% each). Some of the important projects financed under PHM include the establishment 
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of collection centres, pack house, cold storages, refrigerator vans/ transportation vehicles and ripening 
chambers. The availability of high/good quality planting materials is one of the important elements 
under NHM for successful horticultural production. As such, financial institutions have treated it as a 
priority component for financing. The other reason for treating these projects as important by banks may 
be due to their necessity/ demand among farming communities. 

A majority of fruits/ vegetables/ plantation crops/ flowers/ spices under the activities of Area Expansion, 
Production and distribution of Planting materials, import of planting materials, seed infrastructure, 
etc., are financed under this component. 

the projects relating to protected cultivation involve the establishment of new structures in the form 
of green house, poly house, net/ shade house, plastic mulching, plastic tunnels, and anti-bird/ hail nets 
etc. some of the states have tried trial and error experiments with regard to these structures as part of 
reducing installation cost to the farming community. The banks/ financial institutions sanctioned these 
projects after conforming to the quality standards set in the scheme guidelines. Apart from capital-
intensive, the bankers considered these projects are financially viable for the reason that the protected 
cultivation technologies have a very high entrepreneurial value and scope for profit making as compared 
to open field cultivation. 

Table 3.14: Component-wise Importance given by financial Institutions while Lending to Projects 
under MIDH Scheme

Sl. No. Component Percent of banks

1 Post-harvest management 20 (6)

2 establishment of new gardens 13 (4)

3 Protected cultivation 13 (4)

4 horticulture mechanization 13 (4)

5 rejuvenation 10 (3)

6 creation of Water resources 10 (3)

7 Promotion of INM/IPM 6 (2)

8 Pollination support through Beekeeping 6 (2)

9 creation of market Infrastructure 6 (2)

under horticulture mechanisation, procurement of power-operated machines such as tractors, tillers, 
sprayers and other tools and imported machines are financed by banks. In addition to individual farmers, 
other farmer collective groups are also encouraged and financed by banks under this scheme. Despite 
this priority of bankers for horticulture mechanisation, around 71 per cent of the sample beneficiaries 
of horticulture mechanisation (Table 3.15) feel that the financial facility is inadequate. By and large, 
same per cent of sample beneficiaries of area expansion, rejuvenation and post-harvest management 
expressed inadequacy of financial facility.

The other components such as rejuvenation, creation of water resources, and promotion of INM / IPM 
and plant pollination support through bee-keeping involve very insignificant amounts of investment. 
Hence, a majority of the states have identified and empanelled some of the companies to supply the 
materials and/ or to implement these projects at the farmer’s field. The subsidy components (50%) are 
transferred through banks on a pro-rata basis. therefore, banks do not have any problem in sanctioning 
such projects. 
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Table 3.15: Component-wise constraints and recommendations of sample beneficiaries  
(As a per cent of HH to total sample size)

Sl. 
No.

Components

Constraints Recommendations

Relatively high 
interest rate 

for loans

Inadequate 
financial 
facility

Lack of 
commodity 
pledge loan 

facility

Subsidy should 
be through 
Direct bank 

Transfer (DbT)

bank Loan 
should be 
linked to 

programme

1 area expansion 74.52 74.26 72.15 93.20 93.33

2 rejuvenation 76.21 74.92 72.67 97.43 97.75

3 IPM/INM 51.28 60.81 58.24 97.80 97.80

4 Protected cultivation 58.66 66.38 60.84 94.03 93.30

5 nursery 82.14 69.64 75.00 87.50 89.29

6 Water resources 80.18 79.28 72.37 94.89 93.69

7 market infrastructure 62.16 64.86 43.24 94.59 81.08

8 Phm 69.23 71.24 63.55 95.65 94.31

9 horti. mechanisation 75.71 71.16 71.73 96.39 95.26

10 Bee keeping 79.65 73.84 75.58 97.67 97.09

Over all 68.69 69.26 65.87 90.64 90.17

Few banks also have assisted a few projects under ‘creation of market infrastructure component’ such 
as creation of wholesale markets, rural markets, retail markets and establishment of static/ mobile 
vending carts/ platforms with cool chambers in the form of credit linked back-ended subsidy either 
to an individuals or farmer collectives/ partnerships/ companies/ corporate/ APMCs/ marketing 
boards. These projects have been sanctioned after determining each project’s economic viability and 
commercial considerations. moreover, they did ensure enough collateral mortgages against the project 
before sanctioning these huge projects. It is also a mandatory requirement on the part of certain banks 
to finance such kind of projects as part of the development of infrastructure projects in the agriculture 
and allied sector.

In the process of financing these projects, a majority of banks or financial institutions have encountered 
many issues and challenges, especially in cases where beneficiary farmers turn out to be defaulters. As 
per their estimates, the proportion of default varies from 2 to 50 % depending upon the type of loans.  
 
Common problems faced by bankers  are as under:

• farmers do not make proper plans to save some portion of the income realized nor do they repay 
the amount according to agreed instalments/ terms and conditions. 

• Natural risk factors and un-predictable market trends in agricultural production affect the 
repayment behaviour of farmers, particularly during drought situations. 

In order to overcome the above stated problems, bankers have come up with the following suggestions: 

• Farmers need to be given a proper education and training in financial management i.e. savings 
and repayment of loans. 
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• the government needs to link insurance companies to the mIdh schemes as part of combating the 
risks involved in agriculture and agricultural price trends, besides creating awareness regarding 
the importance of crop insurance and risk bearing abilities among the farming communities 
through initiating separate schemes/ programmes. 

A list of major problems/ challenges faced and suggestions for smoothening the process of lending by 
banks or financial institutions is collated and illustrated in this section.

• It is understood that the lack of information among the farmers about the sanctioned/ approved 
projects, additional cost on obtaining land extracts to the farmers, lack of awareness regarding 
new technologies, incomplete project/ revenue reports and lack of cooperation between banks 
and supporting agencies are the major problems/ challenges expressed by the bankers/ financial 
institutions while lending to mIdh projects. accordingly, they have suggested giving proper 
guidance and information on the sanctioned projects to the farmers as soon as the project is 
approved. to reduce the cost on extracting land records, they have suggested to the government 
to provide online provisions to banks. about new technologies, supporting agencies should educate 
the farmers. 

• Proper assistance and training in preparation of the project report and revenue report should be 
given to farmers as part of easing the process of lending. 

• The department officials concerned should discuss in detail the project with the bank officials for 
a better cooperation between the banks and supporting agencies.

With respect to financial institutions as a stakeholders, around 90 per cent of the sample beneficiaries 
offered the following recommendations:

• subsidy should be disbursed by way of direct bank transfer.

• The NHM / HMNEH programme should be linked to bank loan.
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4. Socio-economic 
characteristics of beneficiaries

4.1. Identification details 

the study covers all the 29 states in addition to two union territories, viz., andaman & nicobar and 
Puducherry. The details of the districts, taluks, villages and beneficiaries selected across the country 
are presented in Table 4.1. At the all India level, 19% (112 nos) of the total districts in India (593 nos) 
comprising 516 taluks and 1669 villages were covered by the present study. Within them, the total 
beneficiary respondents surveyed were 4033. Highest number of villagers were covered in Karnataka 
(132), followed by Odisha (119) and Tamil Nadu (92). 

Table 4.1: Identification details

sl.no. States / UTs No. of districts 
covered

No. of taluks 
covered

Sample 
beneficiaries

No. of 
villages

1 andhra Pradesh 2 35 200 83

2 gujarat 3 11 210 50

3 Karnataka 5 18 233 132

4 madhya Pradesh 7 33 104 70

5 maharashtra 6 30 202 81

6 rajasthan 6 15 100 43

7 uttar Pradesh 8 36 100 58

8 Bihar 5 24 100 49

9 chhattisgarh 4 19 200 67

10 odisha 6 24 200 119

11 tamil nadu 7 20 200 92

12 West Bengal 3 17 101 39

13 a & n Islands 2 3 40 16

14 arunachal Pradesh 3 12 100 41

15 assam 6 30 100 70

16 goa 1 4 100 37

17 haryana 4 20 200 52

18 himachal Pradesh 2 18 100 55

19 Jammu and Kashmir 4 21 100 47

20 Jharkhand 4 6 200 26

21 Kerala 3 14 100 52

22 manipur 2 8 100 27

23 meghalaya 2 6 100 36

24 mizoram 2 5 100 22

25 nagaland 2 17 100 40

26 Puducherry 1 9 40 23

27 Punjab 4 19 200 80

28 sikkim 1 4 100 13

29 telangana 2 22 104 49

30 tripura 2 6 100 35

31 uttarakhand 3 10 99 65

All India 112 516 4033 1669

Impact Evaluation of NHM and HMNEH
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4.2. Socio-economic Characteristics

In India, there are distinct male and female roles in the rural economy and this study provides a glimpse 
into the social structure of our agrarian system. The gender-wise sample beneficiaries are presented 
in Table 4.2 and it clearly indicates (85.74%) that the gender ratio favours the middle-aged (48.70 
years) male beneficiaries. Across all the states, male beneficiaries constitute a majority of the surveyed 
beneficiaries (52 - 98%). However, the contribution of women to horticulture development and food 
production is significant, but invariably women are over-represented in unpaid, seasonal and part-time 
work and the available evidence suggests that women are often paid less than men and most often land 
ownership titles are not in the name of women. As such, they are not accessible to all the benefits from 
the horticulture mission. Among the different states Odisha and Meghalaya are at the top with 97.5% 
male and 48% female beneficiary respondents. Average age of respondents were high in A & N Islands (58) 
followed by himachal Pradesh (57) and least in sikkim (42). 

Table 4.2: Socio-economic characteristics of Beneficiaries

Sl.No. States / UTs
Gender (% to the total) Avg. Age of 

beneficiariesMale female

1 andhra Pradesh 86.00 14.00 46.68

2 gujarat 73.33 26.67 50.14

3 Karnataka 81.12 18.88 51.31

4 madhya Pradesh 92.31 7.69 50.42

5 maharashtra 84.65 15.35 50.16

6 rajasthan 87.00 13.00 54.41

7 uttar Pradesh 88.00 12.00 53.29

8 Bihar 96.00 4.00 48.42

9 chhattisgarh 90.50 9.50 48.40

10 odisha 97.50 2.50 49.00

11 tamil nadu 94.00 6.00 47.50

12 West Bengal 71.29 28.71 45.46

13 a & n Islands 85.00 15.00 58.17

14 arunachal Pradesh 60.00 40.00 43.40

15 assam 93.00 7.00 43.03

16 goa 89.00 11.00 53.91

17 haryana 92.00 8.00 48.21

18 himachal Pradesh 93.00 7.00 57.07

19 Jammu and Kashmir 95.00 5.00 50.56

20 Jharkhand 95.00 5.00 44.33

21 Kerala 87.00 13.00 52.50

22 manipur 95.00 5.00 45.99

23 meghalaya 52.00 48.00 44.09

24 mizoram 81.00 19.00 54.10

25 nagaland 80.00 20.00 47.65

26 Puducherry 95.00 5.00 48.12

27 Punjab 87.50 12.50 47.70

28 sikkim 59.00 41.00 41.91

29 telangana 80.77 19.23 45.91

30 tripura 92.00 8.00 42.81

31 uttarakhand 88.89 11.11 53.14

All India 85.74 14.26 48.70
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4.3. Social category

the social category plays a crucial role in welfare development and hence, any government programme 
aimed at rural development apportions benefits to all households belonging to different social groups. 
Since NHM is no exception, the survey also collected details related to the caste structure of beneficiaries 
to have an approximate idea of the proportion of SC/STs covered under the NHM programme. At the all 
India level, Table 4.3 depicts that the share of General/Others (38.78%) is highest among other social 
groups surveyed, followed by other backward castes (OBCs) (31.54%), ST (21.30%) and SC (8.38%). 

Among different states, share of General/Others was high in Gujarat (90%), share of OBC was high in 
Puducherry (97%), share of SC was high in Jharkhand (31%) and ST share was 100% in Arunachal Pradesh, 
meghalaya, mizoram and nagaland.

Table 4.3: Social categories of Beneficiaries

Sl.No. States / UTs
% to the total

Total
SC ST ObC General/ Others

1 andhra Pradesh 11.50 10.00 18.00 60.50 200

2 gujarat 0.95 0.48 8.57 90.00 210

3 Karnataka 17.60 8.15 24.89 49.36 233

4 madhya Pradesh 7.69 6.73 64.42 21.15 104

5 maharashtra 2.48 0.50 23.76 73.27 202

6 rajasthan 8.00 22.00 62.00 8.00 100

7 uttar Pradesh 7.07 13.13 25.25 54.55 100

8 Bihar 5.00 0.00 40.00 55.00 100

9 chhattisgarh 7.00 25.50 56.00 11.50 200

10 odisha 12.00 30.00 42.50 15.50 200

11 tamil nadu 3.00 0.50 96.50 0.00 200

12 West Bengal 7.07 13.13 25.25 54.55 101

13 a & n Islands 0.00 0.00 90.00 10.00 40

14 arunachal Pradesh 0.00 100.00 0.00 0.00 100

15 assam 2.00 30.00 28.00 40.00 100

16 goa 0.00 46.00 3.00 51.00 100

17 haryana 5.50 0.50 20.50 73.50 200

18 himachal Pradesh 16.00 0.00 24.00 60.00 100

19 Jammu and Kashmir 9.00 4.00 5.00 82.00 100

20 Jharkhand 31.00 49.50 18.50 1.00 200

21 Kerala 1.00 0.00 28.00 71.00 100

22 manipur 12.00 4.00 70.00 14.00 100

23 meghalaya 0.00 100.00 0.00 0.00 100

24 mizoram 0.00 100.00 0.00 0.00 100

25 nagaland 0.00 100.00 0.00 0.00 100

26 Puducherry 2.50 0.00 97.50 0.00 40

27 Punjab 3.50 0.00 24.50 72.00 200

28 sikkim 1.00 55.00 26.00 18.00 100

29 telangana 10.58 1.92 37.50 50.00 104

30 tripura 21.00 17.00 33.00 29.00 100

31 uttarakhand 7.07 13.13 25.25 54.55 99

All India 8.38 21.30 31.54 38.78 4033
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4.4. Educational status

The details pertaining to educational levels of surveyed beneficiaries are presented in Table 4.4. at the 
aggregate level, among the selected beneficiaries, 23% have completed their matriculation followed 
by middle (18.60%), primary (15.50%), higher secondary (13.60%) and 11.60% of the beneficiaries have 
completed their degree/diploma, while 13.20% of them are illiterates. Among the states a majority of 
the surveyed beneficiaries have completed their matriculation/secondary in Himachal Pradesh (45%), 
Odisha (35%) and West Bengal (35%) while in Puducherry and Tamil Nadu those who completed their 
primary education are the dominant group (47%). It is to note that around 42% of the beneficiaries in 
Jharkhand states are illiterates and there were no illiterates in assam. 

Table 4.4: Educational Status of Beneficiaries

Sl. 
No.

States / UTs
% to the total

Total
Illiterate Primary Middle

Matriculation/ 
Secondary

Higher 
Secondary

Degree/ 
Diploma

Above 
Degree

1 andhra Pradesh 38.00 11.00 11.50 17.50 9.50 8.00 4.50 200

2 gujarat 8.57 27.14 14.29 23.33 9.05 13.33 4.29 210

3 Karnataka 21.89 9.01 7.73 29.61 17.17 13.73 0.86 233

4 madhya Pradesh 10.58 13.46 12.50 9.62 24.04 19.23 10.58 104

5 maharashtra 10.89 13.86 11.88 28.71 16.34 13.37 4.95 202

6 rajasthan 26.00 12.00 17.00 20.00 11.00 6.00 8.00 100

7 uttar Pradesh 19.00 16.00 19.00 14.00 10.00 12.00 10.00 100

8 Bihar 6.00 8.00 9.00 25.00 18.00 19.00 15.00 100

9 chhattisgarh 15.50 20.50 16.00 18.00 15.00 13.00 2.00 200

10 odisha 5.00 20.00 23.00 35.00 14.00 3.00 0.00 200

11 tamil nadu 5.50 47.00 26.50 12.50 6.50 1.50 0.50 200

12 West Bengal 3.96 24.75 31.68 34.65 4.95 0.00 0.00 101

13 a & n Islands 17.50 42.50 20.00 12.50 2.50 0.00 5.00 40

14 arunachal Pradesh 33.00 7.00 27.00 15.00 14.00 2.00 2.00 100

15 assam 0.00 4.00 24.00 30.00 26.00 15.00 1.00 100

16 goa 8.00 16.00 13.00 26.00 7.00 26.00 4.00 100

17 haryana 4.00 7.50 10.00 24.00 15.50 13.50 25.50 200

18 himachal Pradesh 1.00 11.00 16.00 45.00 13.00 11.00 3.00 100

19 Jammu & Kashmir 22.00 8.00 15.00 30.00 7.00 8.00 10.00 100

20 Jharkhand 42.00 14.50 20.00 16.00 4.00 3.00 0.50 200

21 Kerala 1.00 4.00 9.00 31.00 27.00 21.00 7.00 100

22 manipur 1.00 2.00 26.00 16.00 31.00 24.00 0.00 100

23 meghalaya 33.00 19.00 22.00 12.00 9.00 5.00 0.00 100

24 mizoram 1.00 12.00 37.00 31.00 6.00 10.00 3.00 100

25 nagaland 5.00 16.00 28.00 19.00 10.00 17.00 5.00 100

26 Puducherry 2.50 47.50 30.00 12.50 0.00 7.50 0.00 40

27 Punjab 5.50 7.50 16.00 25.00 24.00 20.00 2.00 200

28 sikkim 8.00 23.00 24.00 23.00 9.00 11.00 2.00 100

29 telangana 8.65 7.69 13.46 21.15 21.15 21.15 6.73 104

30 tripura 8.00 16.00 42.00 23.00 9.00 2.00 0.00 100

31 uttarakhand 2.02 6.06 28.28 21.21 14.14 24.24 4.04 99

All India 13.20 15.50 18.60 23.00 13.60 11.60 4.60 4033
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4.5. Occupation details

The occupational details of NHM beneficiaries are presented in Table 4.5. A dominant percentage (89%) 
of the surveyed beneficiaries’ line of work is primarily agriculture and allied activities. Only 3.89% of 
the beneficiaries are engaged in self business and 3.79% in the service sector, while the rest of the 
beneficiaries are engaged in ‘Others’ as their main occupation. Across different states, agriculture is 
the main occupation for almost all states and it was 100% in Andhra Pradesh, Odisha, Tamil Nadu, West 
Bengal, Goa, Kerala and Puducherry and it was least in Arunachal Pradesh (37%). On the other hand, 
25% of the beneficiaries in Arunachal Pradesh had self-business and 16% of the beneficiaries in Nagaland 
were in service sector.

Table 4.5: Occupational details of Beneficiaries

Sl.No. States / UTs

% to the total

TotalAgriculture 
& Allied 

activities

Service 
(Salary & 
Pension)

Self-business
Un-

employed
Others

1 andhra Pradesh 100.00 0.00 0.00 0.00 0.00 200

2 gujarat 93.33 0.48 0.00 3.81 2.38 210

3 Karnataka 88.84 2.15 8.15 0.43 0.43 233

4 madhya Pradesh 89.42 7.69 1.92 0.96 0.00 104

5 maharashtra 98.51 0.99 0.00 0.00 0.50 202

6 rajasthan 93.00 3.00 1.00 0.00 3.00 100

7 uttar Pradesh 81.00 10.00 7.00 2.00 0.00 100

8 Bihar 79.00 1.00 12.00 1.00 7.00 100

9 chhattisgarh 92.50 2.50 2.50 1.50 1.00 200

10 odisha 100.00 0.00 0.00 0.00 0.00 200

11 tamil nadu 100.00 0.00 0.00 0.00 0.00 200

12 West Bengal 100.00 0.00 0.00 0.00 0.00 101

13 a & n Islands 92.50 0.00 5.00 2.50 0.00 40

14 arunachal Pradesh 37.00 14.00 25.00 21.00 3.00 100

15 assam 97.00 0.00 3.00 0.00 0.00 100

16 goa 100.00 0.00 0.00 0.00 0.00 100

17 haryana 82.00 2.50 10.50 2.00 3.00 200

18 himachal Pradesh 84.00 13.00 3.00 0.00 0.00 100

19 Jammu and Kashmir 70.00 14.00 8.00 1.00 7.00 100

20 Jharkhand 86.00 4.00 3.00 0.50 6.50 200

21 Kerala 100.00 0.00 0.00 0.00 0.00 100

22 manipur 91.00 5.00 3.00 1.00 0.00 100

23 meghalaya 96.00 3.00 1.00 0.00 0.00 100

24 mizoram 85.00 13.00 2.00 0.00 0.00 100

25 nagaland 65.00 16.00 12.00 2.00 5.00 100

26 Puducherry 100.00 0.00 0.00 0.00 0.00 40

27 Punjab 90.00 3.00 6.00 1.00 0.00 200

28 sikkim 88.00 11.00 1.00 0.00 0.00 100

29 telangana 90.38 2.88 5.77 0.96 0.00 104

30 tripura 93.00 2.00 4.00 1.00 0.00 100

31 uttarakhand 91.92 5.05 2.02 0.00 1.01 99

All India 89.71 3.79 3.89 1.26 1.34 4033
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4.6. family size 

The classification of sample beneficiaries across the country based on family size is presented in Table 
4.6. It is apparent from the statistics that the household size, on an average, is between six and seven 
members. Among different states, the highest family size has been recorded from Uttar Pradesh, i.e. on 
an average, ten members per family, while the lowest family size has been recorded from tamil nadu 
with an average of four members per family. the percent of both the genders remains more or less, 
the same across all the categories, ranging from 39-41% with respect to males and 36-38% with respect 
to females. The all India aggregate reveals that 40.09% of the family members are males and 36.91% 
females per family among the surveyed beneficiaries. The percentage of agricultural workers to family 
size at the all India level is above 55%. 

Table 4.6: family size

Sl.No. States / UTs

family size % of agricultural 
workers to family 

size
% to the total Average 

SizeMale > 15 female > 15 Children <= 15

1 andhra Pradesh 45.18 39.58 15.24 4.56 73.18

2 gujarat 37.40 37.62 24.98 6.40 52.25

3 Karnataka 40.28 38.68 21.04 6.94 41.21

4 madhya Pradesh 37.88 34.60 27.53 7.62 66.08

5 maharashtra 38.55 35.55 25.90 6.61 71.39

6 rajasthan 38.11 35.04 26.84 9.76 86.98

7 uttar Pradesh 39.51 33.85 26.63 10.25 32.50

8 Bihar 37.80 31.93 30.27 7.83 52.66

9 chhattisgarh 38.60 35.59 25.81 6.80 53.25

10 odisha 40.73 38.68 20.59 5.59 92.13

11 tamil nadu 43.67 44.65 11.68 4.11 66.01

12 West Bengal 45.72 33.12 21.16 6.13 46.47

13 a & n Islands 45.16 39.92 14.92 6.20 60.54

14 arunachal Pradesh 34.70 32.57 32.73 6.08 64.39

15 assam 37.85 35.33 26.81 6.34 58.66

16 goa 42.65 38.79 18.57 5.44 69.10

17 haryana 40.89 37.56 21.55 5.87 51.79

18 himachal Pradesh 44.50 38.10 17.41 6.09 52.44

19 Jammu and Kashmir 37.98 35.93 26.09 7.32 49.40

20 Jharkhand 35.01 33.60 31.39 5.67 6.39

21 Kerala 38.83 36.62 24.55 4.97 57.67

22 manipur 41.83 34.46 23.72 6.24 66.96

23 meghalaya 34.97 33.78 31.25 6.72 79.67

24 mizoram 36.72 39.83 23.45 5.80 78.67

25 nagaland 43.36 41.68 14.96 5.95 67.00

26 Puducherry 45.03 40.35 14.62 4.28 62.29

27 Punjab 43.39 39.83 16.78 5.19 54.35

28 sikkim 43.05 40.35 16.60 5.18 58.58

29 telangana 40.61 42.58 16.81 4.40 56.38

30 tripura 39.06 37.11 23.83 5.12 39.42

31 uttarakhand 43.46 35.43 21.10 6.41 55.19

All India 40.09 36.91 22.99 6.12 57.93
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4.7. Operational land size

the nhm is being implemented mainly for achieving a holistic development of horticulture and allied 
activities and thereby farmer beneficiaries. The operational land size of these beneficiaries is presented 
in Table 4.7. The all India average operational area comes to 3.04 ha. Among different states the 
average operational area is highest in Goa (7.34 ha) followed by Telangana (6.88 ha) and Rajasthan (6.11 
ha) which constitute 94%, 98% and 91% of irrigated area. Operational area is lowest in Manipur (0.62 ha). 
In Jharkhand 79% of the operated area are unirrigated.

Table 4.7: Total Operational Land size

Sl.No. States / UTs
% to the total

Total (00 ha) Average (ha)
Irrigated Unirrigated

1 andhra Pradesh 89.22 10.78 8.12 4.06

2 gujarat 96.88 3.12 6.62 3.15

3 Karnataka 79.63 20.37 7.71 3.31

4 madhya Pradesh 98.26 1.74 4.14 3.98

5 maharashtra 77.81 22.19 4.37 2.16

6 rajasthan 91.18 8.82 6.11 6.11

7 uttar Pradesh 99.53 0.47 4.07 4.07

8 Bihar 92.70 7.30 2.80 2.80

9 chhattisgarh 92.33 7.67 5.97 2.98

10 odisha 88.81 11.19 2.05 1.02

11 tamil nadu 92.49 7.51 4.23 2.12

12 West Bengal 49.50 50.50 1.87 1.86

13 a & n Islands 69.72 30.28 0.78 1.96

14 arunachal Pradesh 47.33 52.67 5.81 5.81

15 assam 41.23 58.77 2.79 2.79

16 goa 94.41 5.59 7.34 7.34

17 haryana 95.96 4.04 8.30 4.15

18 himachal Pradesh 74.50 25.50 1.23 1.23

19 Jammu and Kashmir 47.55 52.45 1.46 1.46

20 Jharkhand 20.92 79.08 2.60 1.30

21 Kerala 35.32 64.68 2.56 2.56

22 manipur 100.00 0.00 0.62 0.62

23 meghalaya 35.07 64.93 1.97 1.97

24 mizoram 65.56 34.44 1.45 1.45

25 nagaland 34.83 65.17 5.15 5.15

26 Puducherry 98.35 1.65 0.49 1.21

27 Punjab 96.15 3.85 10.44 5.22

28 sikkim 57.53 42.47 1.06 1.06

29 telangana 98.67 1.33 7.16 6.88

30 tripura 57.93 42.07 0.85 0.85

31 uttarakhand 98.99 1.01 2.50 2.53

All India 83.55 16.44 122.59 3.04
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4.8. Sources of irrigation 

Traditionally, farmers depended on ground and surface water for irrigation. However, with intensification, 
the sources of irrigation have diversified, namely, open wells, tube wells, tanks, canals and others 
including rainfall (Table 4.8). 

the primary source across all the state is groundwater that is drawn either from open wells or tube 
wells, while surface water accounts for less than one fifth of the area irrigated. At the aggregate 
level, ground water constitutes the largest (60.35%) source of water for irrigation with the rest of the 
area being irrigated by tanks, canals, wells + tank, wells + canal, rain-fed and others. this pattern of 
irrigation is in line with the findings of the all India study (Agricultural Census, 2011).

the government had given a considerable importance to the development of command area under 
canals. In 1950-51, the Canal irrigated area was 8.3 million hectares, currently stands at 17 million ha. 
Despite that, the relative importance of Canals came down from 40% in 1951 to 26% in 2010-11.  On the 
other hand, wells and tube wells accounted for 29% of the total irrigated area and now they account 
for 64% of the total irrigated area. This implies that despite heavy public expenditure on canals, our 
governments have not been able to reduce the groundwater depletion on account of the extensive 
utilization of tube wells. the key reason is the widening gap between the irrigation potential created 
and the actual utilization. 

Based on a state-wise analysis of groundwater irrigation, gujarat, andhra Pradesh, uttar Pradesh, 
madhya Pradesh, rajasthan, tamil nadu, Bihar, Puducherry and chhattisgarh happen to be the highest 
(above 90%) users of groundwater irrigation. In Manipur (98%), Mizoram (63%), West Bengal (62.4%) 
and Uttarakhand (60.02%), the primary source of irrigation is surface water - Tank & Canal. While in 
Jharkhand (74%), Arunachal Pradesh (70%) and Meghalaya (66%)  the beneficiaries depend on Rainfall.  

4.9. Crop insurance, Scheme identification and participation in Horticulture 

Schemes 

The details of crop insurance, NHM/HMNEH signboard and the number of horticultural schemes 
participated in by the surveyed beneficiaries have been presented in Table 4.9. 

At the all India level, 26.26% of horticulture farmers are found to have insured their crops under the crop 
insurance scheme. This result is in line with the DES all India data reporting 40% of the total farmers 
having been insured. 

Among the different states Odisha (98.5%) farmers are the majority who have insured their crops, 
followed by Madhya Pradesh (76.92%) and Rajasthan (60%). Only 4% of farmers insured their crops in 
Nagaland and 5% in Mizoram, Meghalaya and Manipur. 

the nhm signboard is one of the criteria to be eligible for the subsidy under this scheme. a majority of 
the farmers have no signboards placed at their farms with only 43.94% of the beneficiaries having done 
so at the all India level. Among the states, Tamil Nadu constitute the highest (73%) followed by Punjab 
(72%). It is also evident that all the beneficiaries have participated in more than one horticulture scheme 
across all the states.
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Table 4.8: Sources of irrigation

Sl. 
No.

States / UTs

% to the total

TotalOpen 
Well

Tube 
Well

Tank Canal
Well + 
Tank

Well + 
Canal

Rainfed Others

1 andhra Pradesh 11.00 87.50 0.50 1.00 0.00 0.00 0.00 0.00 200

2 gujarat 30.00 69.05 0.00 0.00 0.00 0.48 0.00 0.48 210

3 Karnataka 21.46 62.66 0.86 1.29 2.15 2.58 2.58 6.44 233

4 madhya Pradesh 42.31 50.96 0.00 4.81 0.00 0.96 0.00 0.96 104

5 maharashtra 76.73 9.90 2.48 0.99 8.42 0.99 0.00 0.50 202

6 rajasthan 39.00 55.00 2.00 0.00 0.00 0.00 4.00 0.00 100

7 uttar Pradesh 2.00 94.00 0.00 3.00 0.00 0.00 0.00 1.00 100

8 Bihar 6.00 91.00 0.00 2.00 0.00 0.00 0.00 1.00 100

9 chhattisgarh 4.50 88.00 2.50 1.50 0.50 2.00 1.00 0.00 200

10 odisha 0.00 37.50 17.50 11.00 0.00 0.00 0.50 33.50 200

11 tamil nadu 9.00 90.50 0.00 0.00 0.00 0.00 0.50 0.00 200

12 West Bengal 1.98 0.00 10.90 51.50 0.00 0.00 10.90 24.80 101

13 a & n Islands 50.00 0.00 0.00 27.50 0.00 10.00 10.00 2.50 40

14 arunachal Pradesh 13.00 2.00 0.00 6.00 2.00 7.00 70.00 0.00 100

15 assam 3.00 50.00 2.00 4.00 0.00 0.00 31.00 10.00 100

16 goa 50.00 19.00 2.00 11.00 2.00 4.00 11.00 1.00 100

17 haryana 2.50 51.50 27.50 11.00 1.00 2.00 1.00 3.50 200

18 himachal Pradesh 2.00 27.00 11.00 31.00 3.00 1.00 25.00 0.00 100

19 Jammu & Kashmir 6.00 13.00 3.00 31.00 0.00 0.00 42.00 5.00 100

20 Jharkhand 16.00 7.50 0.00 1.00 0.50 0.00 74.00 1.00 200

21 Kerala 40.00 11.00 0.00 6.00 1.00 0.00 10.00 32.00 100

22 manipur 2.00 0.00 0.00 98.00 0.00 0.00 0.00 0.00 100

23 meghalaya 3.00 0.00 2.00 18.00 0.00 7.00 66.00 4.00 100

24 mizoram 1.00 0.00 41.00 22.00 7.00 4.00 24.00 1.00 100

25 nagaland 7.00 11.00 2.00 2.00 1.00 2.00 51.00 24.00 100

26 Puducherry 7.50 87.50 2.50 2.50 0.00 0.00 0.00 0.00 40

27 Punjab 0.50 71.50 1.00 24.50 0.00 0.00 0.00 2.50 200

28 sikkim 5.00 0.00 25.00 0.00 7.00 0.00 0.00 63.00 100

29 telangana 41.35 51.92 0.00 0.00 0.00 0.00 4.81 1.92 104

30 tripura 4.00 52.00 6.00 21.00 1.00 0.00 12.00 4.00 100

31 uttarakhand 1.01 37.37 58.60 2.02 0.00 0.00 0.00 1.01 99

All India 16.14 44.21 6.71 10.68 1.23 1.16 13.04 6.79 4033



81

Impact Evaluation of NHM and HMNEH

Table 4.9: Crop Insurance, Scheme identification and participation in horticulture schemes

sl.no. States / UTs Crop Insurance 
(%)

NHM / HMNEH 
signboard (%)

Avg. participation in no. 
of horticulture schemes

1 andhra Pradesh 47.00 66.00 1.00

2 gujarat 31.90 56.19 1.22

3 Karnataka 24.03 38.20 1.48

4 madhya Pradesh 76.92 32.69 1.22

5 maharashtra 31.68 67.82 1.11

6 rajasthan 60.00 60.00 1.61

7 uttar Pradesh 12.00 61.00 1.13

8 Bihar 6.00 35.00 1.20

9 chhattisgarh 15.00 9.50 1.02

10 odisha 98.50 8.00 1.01

11 tamil nadu 43.50 73.50 1.23

12 West Bengal 46.53 44.55 1.44

13 a & n Islands 20.00 17.50 1.65

14 arunachal Pradesh 13.00 20.00 1.10

15 assam 7.00 32.00 1.12

16 goa 18.00 25.00 1.00

17 haryana 18.50 48.50 1.08

18 himachal Pradesh 13.00 61.00 1.03

19 Jammu and Kashmir 10.00 24.00 1.08

20 Jharkhand 8.50 30.00 1.01

21 Kerala 19.00 57.00 1.00

22 manipur 5.00 20.00 1.00

23 meghalaya 5.00 28.00 1.24

24 mizoram 5.00 29.00 1.26

25 nagaland 4.00 32.00 1.18

26 Puducherry 42.50 70.00 1.00

27 Punjab 5.50 72.50 1.11

28 sikkim 6.00 36.00 1.14

29 telangana 23.08 70.19 1.03

30 tripura 8.00 25.00 1.35

31 uttarakhand 47.47 80.81 1.13

All India 26.26 43.94 1.15
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4.10. Cropping pattern

The cropping pattern of the surveyed beneficiaries is in line with the cropping pattern trend available from 
the secondary sources of horticulture department. At the aggregate level, 55.24% of the cropped area is 
under horticulture, followed by agriculture (40.62%), plantation crops (2.52%) and 1.62% under forestry. 
Among the different states, Manipur (98%) and Mizoram (93%) has highest area under horticulture. This is 
followed by andhra Pradesh and himachal Pradesh. area under agricultural crops were high in rajasthan 
(62%), Bihar (61%), Assam (61%) and West Bengal (61%). Area under plantation crops were high in A & N 
islands and Kerala (22%). The top three states with a high average area under all crops are Goa (7.79 ha), 
rajasthan (7.65 ha) and telengana (6.88 ha).

Table 4.10: Cropping pattern

Sl.No. States / UTs
% to the total

Total  
(00 ha)

Average 
(ha)Agricultural 

crops
Horticultural 

crops
Plantation 

crops forestry

1 andhra Pradesh 24.31 75.69 0.00 0.00 8.13 4.06

2 gujarat 38.09 58.98 2.83 0.10 6.27 2.99

3 Karnataka 21.65 70.58 6.04 1.74 7.17 3.08

4 madhya Pradesh 47.39 52.18 0.19 0.24 4.15 3.99

5 maharashtra 49.44 48.97 0.88 0.71 4.22 2.09

6 rajasthan 61.87 36.50 1.63 0.00 7.65 7.65

7 uttar Pradesh 49.52 43.96 4.63 1.88 4.25 4.25

8 Bihar 61.08 31.40 5.31 2.20 2.80 2.80

9 chhattisgarh 46.31 52.69 0.96 0.03 3.32 1.66

10 odisha 57.94 42.06 0.00 0.00 2.12 1.06

11 tamil nadu 34.76 51.37 13.63 0.24 4.23 2.12

12 West Bengal 61.01 38.99 0.00 0.00 0.96 0.95

13 a & n Islands 43.00 33.75 22.30 0.95 0.78 1.96

14 arunachal Pradesh 42.28 48.45 1.15 8.12 2.60 2.60

15 assam 61.08 31.40 5.31 2.20 2.80 2.80

16 goa 29.47 70.53 0.00 0.00 7.79 7.79

17 haryana 56.95 42.63 0.12 0.29 8.22 4.11

18 himachal Pradesh 24.80 75.00 0.21 0.00 1.22 1.22

19 Jammu & Kashmir 38.16 59.51 2.33 0.00 1.63 1.63

20 Jharkhand 53.92 40.09 0.40 5.59 2.24 1.12

21 Kerala 18.64 52.17 21.92 7.27 2.56 2.56

22 manipur 2.10 97.90 0.00 0.00 0.59 0.59

23 meghalaya 23.27 65.05 1.20 10.49 1.67 1.67

24 mizoram 2.49 92.95 4.56 0.00 1.21 1.21

25 nagaland 12.69 74.13 3.10 10.08 3.22 3.22

26 Puducherry 28.87 71.13 0.00 0.00 0.49 1.21

27 Punjab 54.10 44.19 1.72 0.00 10.20 5.10

28 sikkim 22.19 39.93 0.32 37.56 1.29 1.29

29 telangana 34.85 65.15 0.00 0.00 7.16 6.88

30 tripura 50.83 43.25 5.92 0.00 0.85 0.85

31 uttarakhand 41.12 58.39 0.08 0.41 2.43 2.46

All India 40.62 55.24 2.52 1.62 117.57 2.92
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4.11. Cropping Pattern of horticultural crops before and after availing of 

benefits

The cropping pattern of horticultural crops before and after availing of the benefits under NHM 
programme is presented in Table 4.11. the results show changes in area  of horticultural crops post the 
nhm programme. at the aggregate level, before the implementation of nhm programme, the average 
area under horticulture was 0.71 ha which shows an increase to 1.01 ha post the adoption of the 
programme. At the all India level, fruits average area increased from 50.04 to 53.79% and flowers from 
2.28 to 3.51%. All  states  show an increase in the percentage of area subsequent to the utilization of 
benefits under the programme,  whereas, a decrease in the cropped area in the case of vegetables 
(31.44 to 28.74%), plantation crops (11.38 to 9.87%), spices (4.31 to 3.70%) and medicinal plants (0.55 
to 0.39%), respectively, on an average, across the country. 

Table 4.11: Cropping pattern under horticultural crops before and after availing of benefits

States / UTs

% to the total
Total (00 ha) Average (ha)

fruits Vegetables flowers Plantation crops Spices
Medicinal 

plants

before After before After before After before After before After before After before After before After

andhra 
Pradesh

75.24 75.47 21.81 20.43 1.84 3.25 1.11 0.85 0.00 0.00 0.00 0.00 4.49 5.88 1.91 2.50

gujarat 80.16 78.94 14.48 17.13 5.36 3.93 0.00 0.00 0.00 0.00 0.00 0.00 1.52 2.78 0.69 1.25

Karnataka 41.51 43.12 12.83 13.70 0.60 2.37 37.06 33.25 8.00 7.56 0.00 0.00 5.01 6.25 1.41 1.77

madhya 
Pradesh

35.96 49.56 52.55 38.77 3.28 4.83 0.36 0.24 7.85 6.60 0.00 0.00 1.40 2.09 0.53 0.79

maharashtra 66.74 63.90 32.45 30.46 0.81 5.59 0.00 0.00 0.00 0.05 0.00 0.00 1.06 1.95 0.41 0.75

rajasthan 47.66 68.88 47.37 28.77 0.89 0.31 0.00 0.00 3.17 1.67 0.89 0.38 1.12 2.67 0.67 1.59

uttar Pradesh 72.34 64.52 25.15 20.77 2.50 14.71 0.00 0.00 0.00 0.00 0.00 0.00 1.18 1.80 1.06 1.62

Bihar 26.86 26.07 56.11 57.08 4.88 4.92 0.18 0.53 0.00 0.00 11.97 11.41 1.09 1.14 0.56 0.59

chhattisgarh 9.68 10.31 88.10 86.99 0.00 0.00 0.00 0.00 2.22 2.70 0.00 0.00 3.36 3.16 0.80 0.75

odisha 73.45 79.11 21.02 19.25 5.53 1.64 0.00 0.00 0.00 0.00 0.00 0.00 0.69 1.04 0.31 0.47

tamil nadu 45.91 40.11 43.60 48.63 0.31 1.22 6.72 6.18 3.46 3.86 0.00 0.00 0.98 1.63 0.33 0.55

West Bengal 50.47 46.62 18.01 16.83 31.52 36.55 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.40 0.32 0.37

a & n Islands 71.22 60.71 17.96 20.42 0.00 0.00 7.18 12.69 3.64 6.18 0.00 0.00 0.31 0.30 0.23 0.23

arunachal 
Pradesh

62.33 62.09 0.00 0.00 0.72 0.84 10.84 10.60 26.11 26.46 0.00 0.00 0.97 1.07 1.11 1.22

assam 36.34 43.79 62.37 53.50 0.00 0.70 0.00 0.00 1.28 2.01 0.00 0.00 0.51 0.86 0.30 0.51

goa 24.33 24.10 4.88 5.14 1.47 1.58 59.11 59.38 10.20 9.79 0.00 0.00 4.16 5.12 1.33 1.63

haryana 52.24 58.20 40.44 35.50 7.32 6.30 0.00 0.00 0.00 0.00 0.00 0.00 1.42 2.88 0.82 1.66

himachal 
Pradesh

84.45 82.04 13.45 13.76 2.09 4.20 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.94 0.38 0.66

Jammu  and 
Kashmir

99.14 97.15 0.86 2.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.98 0.39 0.58

Jharkhand 24.83 30.39 23.68 14.81 0.00 0.00 51.49 54.80 0.00 0.00 0.00 0.00 0.35 0.81 0.15 0.35

Kerala 67.26 66.70 12.99 12.60 0.52 2.61 1.78 2.30 17.45 15.80 0.00 0.00 1.33 1.59 0.74 0.89

manipur 5.66 5.64 80.47 80.55 0.00 0.00 0.00 0.00 1.23 1.22 12.65 12.59 0.53 0.53 0.44 0.44

meghalaya 25.37 37.12 47.13 37.27 0.83 4.09 11.39 7.17 15.28 14.34 0.00 0.00 0.60 1.02 0.37 0.63

mizoram 64.91 67.22 27.11 24.89 3.38 2.48 2.43 2.94 0.00 0.95 2.17 1.52 1.28 2.11 0.52 0.86

nagaland 81.15 82.22 3.41 5.18 1.23 4.06 0.00 0.00 14.21 8.55 0.00 0.00 0.88 1.93 0.98 2.14

Puducherry 10.43 12.24 89.57 87.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.29 0.18 0.31

Punjab 48.97 47.32 47.38 46.19 3.65 6.48 0.00 0.00 0.00 0.00 0.00 0.00 2.93 3.58 1.28 1.56

sikkim 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.02

telangana 73.58 67.19 25.24 30.34 0.00 1.40 0.00 0.00 1.17 1.07 0.00 0.00 2.56 4.66 1.97 3.58

tripura 32.72 32.03 45.27 46.43 15.68 15.35 6.32 6.19 0.00 0.00 0.00 0.00 0.32 0.32 0.21 0.21

uttarakhand 39.75 39.32 58.90 59.71 0.00 0.32 0.00 0.00 1.35 0.65 0.00 0.00 1.09 1.56 0.40 0.57

All India 50.04 53.79 31.44 28.74 2.28 3.51 11.38 9.87 4.31 3.70 0.55 0.39 42.92 61.43 0.71 1.01
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4.12. Method of irrigation

Various methods of irrigation adopted by the surveyed beneficiaries are presented in Table 4.12. flood 
irrigation is a traditional and widespread method of irrigating crops across India and is still a routinely 
practised method of irrigation among a majority of the beneficiaries (40.34%), followed by Drip/trickle 
(33.70%), Sprinkler (11.91%) and others (14.05%). Micro irrigation, as a scientific water management 
technique, has become a suitable method of irrigation due to a high strain on water availability and the 
promotion of this method among horticulture farmers has been significant (45.61%), especially among the 
surveyed beneficiaries. Among the different states, flood irrigation is the main method for West Bengal 
(100%), followed by Kerala (95%). Drip irrigation is extensively used by beneficiaries in Puducherry (89%), 
Telengana (87%) and Karnataka (85%). Sprinkle irrigation is the main method for Sikkim (100%).

Table 4.12. Methods of irrigation followed

Sl.No. States / UTs
% to the total

Total Nos.
flood Drip Sprinkler Others

1 andhra Pradesh 31.06 68.51 0.43 0.00 235

2 gujarat 13.06 83.33 3.60 0.00 222

3 Karnataka 6.50 84.75 6.21 2.54 354

4 madhya Pradesh 25.56 64.29 10.15 0.00 266

5 maharashtra 16.86 80.08 1.92 1.15 261

6 rajasthan 7.14 16.07 5.36 71.43 168

7 uttar Pradesh 77.48 20.72 0.00 1.80 111

8 Bihar 82.99 8.76 8.25 0.00 194

9 chhattisgarh 70.00 28.33 0.48 1.19 420

10 odisha 72.97 0.45 4.50 22.07 222

11 tamil nadu 23.05 76.95 0.00 0.00 295

12 West Bengal 100.00 0.00 0.00 0.00 107

13 a & n Islands 13.43 38.06 44.03 4.48 134

14 arunachal Pradesh 66.67 2.30 31.03 0.00 87

15 assam 4.73 9.47 3.55 82.25 169

16 goa 43.77 12.78 35.78 7.67 313

17 haryana 47.40 48.55 3.47 0.58 173

18 himachal Pradesh 44.06 12.59 33.57 9.79 143

19 Jammu and Kashmir 48.81 11.90 2.98 36.31 168

20 Jharkhand 24.89 3.00 0.43 71.67 233

21 Kerala 95.00 3.33 0.56 1.11 180

22 manipur 0.00 3.33 96.67 0.00 120

23 meghalaya 26.99 3.07 16.56 53.37 163

24 mizoram 54.29 7.76 21.22 16.73 245

25 nagaland 4.44 5.56 5.56 84.44 90

26 Puducherry 8.79 89.01 0.00 2.20 91

27 Punjab 74.67 24.45 0.87 0.00 229

28 sikkim 0.00 0.00 100.00 0.00 112

29 telangana 8.46 86.92 4.62 0.00 130

30 tripura 68.42 11.84 12.50 7.24 152

31 uttarakhand 60.51 21.01 6.52 11.96 276

All India 40.34 33.70 11.91 14.05 6063
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4.13. Productivity

The trends in productivity prior and post NHM/HMNEH are presented in Table 4.13. there has been an 
evident rise in the overall total average yield from 8.53 tons to 17.89 tons in India. Corresponding to 
the respective crop area increases reported in Table 4.13, a consequent productivity increase also has 
been witnessed only in the case of fruits (+8.33%) and flowers (+0.4%), while the yield for all other crops 
shows a decrease post the scheme. 

The total average tons have all increased across the different states. However, with respect to fruits, 
Gujarat have registered an increase in productivity (+8.5%), with respect to vegetables, Punjab have 
observed an increase in productivity (+22%) followed by Maharashtra (+14%). In flowers Uttar Pradesh 
have observed an increase in productivity (+3%).In spices Uttarakhand have observed decrease in 
productivity (-2%).

Table 4.13: Crop category-wise productivity across States / UTs

States / UTs

% to the total
Total (00 tons) Average (tons)

fruits Vegetables flowers Spices Medicinal 
plants

before After before After before After before After before After before After before After

andhra Pradesh 79.93 80.81 15.96 15.45 0.10 0.76 0.00 0.00 0.00 0.00 37.44 63.75 15.93 27.13

gujarat 85.71 94.29 12.73 5.18 1.56 0.53 0.00 0.00 0.00 0.00 57.09 319.12 25.72 143.75

Karnataka 54.75 56.07 35.30 34.83 1.79 2.49 0.14 0.14 0.00 0.00 49.43 72.96 13.96 20.61

madhya Pradesh 26.09 30.37 69.80 65.16 0.36 0.65 3.75 3.83 0.00 0.00 33.14 46.55 12.46 17.50

maharashtra 71.43 57.29 28.16 42.45 0.41 0.25 0.00 0.01 0.00 0.00 25.22 43.34 9.66 16.60

rajasthan 55.94 49.07 40.20 49.12 0.00 0.17 3.79 1.62 0.07 0.03 11.09 29.95 6.60 17.83

uttar Pradesh 91.55 85.77 8.01 10.86 0.43 3.37 0.00 0.00 0.00 0.00 27.75 36.27 25.00 32.68

Bihar 17.24 7.25 80.57 90.07 1.89 2.41 0.00 0.00 0.29 0.27 15.26 16.62 7.87 8.57

chhattisgarh 10.25 9.99 87.75 88.37 1.11 0.82 0.89 0.82 0.00 0.00 26.63 33.98 6.34 8.09

odisha 70.44 75.70 29.56 24.30 0.00 0.00 0.00 0.00 0.00 0.00 52.33 91.84 23.57 41.37

tamil nadu 50.54 42.53 46.75 53.00 0.65 1.71 0.45 0.50 0.00 0.00 23.70 48.32 8.03 16.38

West Bengal 73.07 68.88 26.93 31.12 0.00 0.00 0.00 0.00 0.00 0.00 2.73 3.63 2.55 3.39

a & n Islands 56.37 54.74 24.93 33.27 0.00 0.00 2.04 2.36 0.00 0.00 0.43 0.55 0.32 0.41

arunachal Pradesh 21.49 24.06 0.00 0.00 0.05 0.00 0.68 0.57 0.00 0.00 0.92 1.24 1.06 1.42

assam 28.44 35.94 71.49 63.42 0.00 0.00 0.07 0.64 0.00 0.00 3.51 6.75 2.08 4.00

goa 6.64 9.74 2.98 4.69 0.47 0.86 1.04 0.87 0.00 0.00 23.87 30.02 7.63 9.59

haryana 18.60 22.17 76.41 72.37 4.98 5.46 0.00 0.00 0.00 0.00 14.09 33.73 8.14 19.50

himachal Pradesh 80.56 75.72 19.44 24.28 0.00 0.00 0.00 0.00 0.00 0.00 3.24 6.21 2.26 4.34

Jammu & Kashmir 99.97 98.76 0.03 1.24 0.00 0.00 0.00 0.00 0.00 0.00 11.52 10.39 6.86 6.18

Jharkhand 2.78 1.92 95.37 96.16 1.85 1.92 0.00 0.00 0.00 0.00 0.11 0.16 0.05 0.07

Kerala 0.00 89.83 0.00 9.69 0.00 0.00 0.00 0.44 0.00 0.00 0.00 22.92 0.00 12.73

manipur 11.03 10.94 88.58 88.54 0.00 0.00 0.39 0.52 0.00 0.00 3.64 3.67 3.03 3.06

meghalaya 21.07 26.59 56.03 51.05 0.00 0.00 22.90 22.36 0.00 0.00 3.26 5.93 2.00 3.64

mizoram 65.07 59.74 12.68 11.08 0.00 14.76 0.00 0.00 22.11 14.27 5.02 10.16 2.05 4.15

nagaland 86.84 88.45 5.88 6.77 0.74 0.48 6.54 4.29 0.00 0.00 13.60 31.01 15.11 34.45

Puducherry 100.00 18.73 0.00 81.27 0.00 0.00 0.00 0.00 0.00 0.00 0.26 11.21 0.29 12.32

Punjab 44.63 21.56 55.30 77.30 0.07 1.14 0.00 0.00 0.00 0.00 63.89 71.84 27.90 31.37

sikkim 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.02

telangana 0.00 71.67 0.00 23.14 0.00 4.43 0.00 0.76 0.00 0.00 0.00 16.48 0.00 12.68

tripura 28.20 24.48 71.80 75.52 0.00 0.00 0.00 0.00 0.00 0.00 4.88 6.31 3.21 4.15

uttarakhand 19.20 18.12 77.06 80.36 0.00 0.00 3.74 1.52 0.00 0.00 3.23 9.86 1.17 3.57

All India 55.50 63.83 37.35 31.18 0.75 1.15 0.79 0.58 0.22 0.14 517.26 1084.78 8.53 17.89
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4.14. Net Income

The data pertaining to household income of the sample beneficiaries was collected for the reference 
period 2016-17. the information was collected with respect to before and after implementation of 
the scheme on seven different horticulture sub sectors viz., fruits, vegetables, flowers, plantation 
crops, spices aromatic plants and medicinal plants. It is to be noted that net income was calculated 
by subtracting from gross returns the cost of production incurred by the households. the details of the 
annual average net income are presented in Table 4.14. at the aggregate level, the average household 
income for the selected beneficiaries before implementation of Programme, which was Rs.0.73 lakh per 
annum has increased to Rs.1.30 lakh per annum after the implementation of the programme. 

The highest net income rise has been witnessed by Maharashtra from Rs.1.26 to 3.31 lakh, followed by 
Goa Rs.0.66 to Rs.1.94 lakh and Karnataka from Rs 2.68 to Rs.3.92 lakh, while Jammu and Kashmir have 
witnessed decreased of net income from 0.59 to 0.54 lakh. Among the different sub-horticulture sectors, 
fruits have registered the highest net income increase by rs.26,678, followed by vegetables by rs.17,074, 
flowers by Rs.9,552, plantation crops by Rs.2408, spices by Rs.1,416 and medicinal plants by Rs.111.

4.15. Sources of Net Income 

According to the surveyed beneficiaries, the descending order of sources of annual net income is 
Horticulture followed by Agriculture, self-business, salary/pension, livestock and agricultural wages. 
at the all India level, the total annual net income has increased from rs.9,200.84 lakh before the 
intervention to Rs.16,513.05 lakh post the intervention (Table 4.15). a nhm based, impact assessment 
with respect to horticultural crops shows that before the intervention the annual income was rs.1,19,785 
lakh and post the intervention, the same has increased to rs.2,74,208 lakh at the all India level. 
Beneficiaries surveyed from Karnataka, Maharashtra, Rajasthan and Kerala has gained extensively w.r.t 
income from horticulture while, Tripura and Jammu & Kashmir’s income have recorded a decline in 
income from horticulture, although they show a marginal income increment from agriculture and self-
business respectively.

4.16. Employment Generation

Details of employment generation under NHM/HMNEH scheme is presented in Table 4.16. at the all India 
level, it has created 322 average man days. The total wage income reported amounts to Rs.84870 per 
hh. the average man days are found to be higher in madhya Pradesh (771) followed by andhra Pradesh 
(556) and maharashtra (506). average wage income is high in Kerala (rs.1.46 lakh), madhya Pradesh (1.41 
lakh) and himachal Pradesh (1.40 lakh). average man days and average wage income are found to be low 
in assam and meghalaya.

4.17. Awareness regarding NHM/HMNEH scheme 

Across the total number of beneficiaries surveyed, 88% of them are aware of the NHM/hmneh scheme. 
Of them, all the respondents in 13 States are fully aware of the NHM/hmneh scheme (Table 4.17). 
Their primary source of information is the Horticulture Department (69.83%), while the other sources 
include Farmers/Friends (8.69%), Newspapers (6.9%), Agriculture Department (6.51%), KVK (2.55%) and 
RSK (1.57%). Across different states source of information in Odisha was Horticulture Department (100%).
In Punjab 31% of beneficiaries source of information was from farmers/friends. Further, 90 per cent from 
Jharkhand are unaware of the scheme as compared to other states.
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Table 4.16:  Annual Employment generated through NHM/HMNEH interventions

Sl.No. States / UTs Average labour days Average wage income per HH (Rs.)

1 andhra Pradesh 556 119261

2 gujarat 421 85128

3 Karnataka 439 133434

4 madhya Pradesh 771 141655

5 maharashtra 509 108549

6 rajasthan 496 109945

7 uttar Pradesh 398 105052

8 Bihar 226 67039

9 chhattisgarh 372 71744

10 odisha 404 91729

11 tamil nadu 191 60134

12 West Bengal 496 133660

13 andaman & nicobar 90 35322

14 arunachal Pradesh 204 69854

15 assam 54 12022

16 goa 209 71788

17 haryana 367 104447

18 himanchal Pradesh 421 140514

19 Jammu & Kashmir 217 82443

20 Jharkhand 252 42477

21 Kerala 335 146460

22 manipur 142 42510

23 meghalaya 59 16716

24 mizoram 258 71913

25 nagaland 301 91174

26 Puducherry 216 60225

27 Punjab 373 102016

28 sikkim 203 57383

29 telangana 465 120184

30 tripura 147 33682

31 uttarakhand 376 102511

All India 322 84870
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4.18. Submission of application for availing benefit

The institutional channel through which each beneficiary submitted application for availing of benefits 
under the NHM/HMNEH scheme is highlighted in Table 4.18. Over 80% of the surveyed beneficiaries 
had applied through the Horticulture Department. Among different states, 100% from Andhra Pradesh, 
Kerala, manipur and Puducherry had approached the horticulture department with their applications.

All the surveyed beneficiaries from Andhra Pradesh, Kerala, Manipur and Puducherry had gone through 
the horticulture department. Only in Gujarat, over 50% of the beneficiaries had applied via Hortnet. In 
Karnataka, 30% of the beneficiaries had applied via RSK/KVK.

Table 4.18. Submission of application for availing of benefits

Sl.No. States / UTs
% to the total

Total no. of 
beneficiariesHorticulture 

Department RSK/KVK Hortnet Others

1 andhra Pradesh 100.00 0.00 0.00 0.00 200

2 gujarat 24.76 0.48 54.29 20.48 210

3 Karnataka 69.10 30.47 0.00 0.43 233

4 madhya Pradesh 99.04 0.96 0.00 0.00 104

5 maharashtra 67.33 0.99 17.33 14.36 202

6 rajasthan 64.00 0.00 0.00 36.00 100

7 uttar Pradesh 94.00 1.00 3.00 2.00 100

8 Bihar 98.00 1.00 0.00 1.00 100

9 chhattisgarh 98.50 0.50 0.00 1.00 200

10 odisha 98.00 2.00 0.00 0.00 200

11 tamil nadu 99.00 1.00 0.00 0.00 200

12 West Bengal 98.02 1.98 0.00 0.00 101

13 a & n Islands 77.50 17.50 0.00 5.00 40

14 arunachal Pradesh 33.00 0.00 1.00 66.00 100

15 assam 72.00 0.00 0.00 28.00 100

16 goa 92.00 2.00 0.00 6.00 100

17 haryana 89.50 9.50 0.50 0.50 200

18 himachal Pradesh 97.00 2.00 0.00 1.00 100

19 Jammu and Kashmir 97.00 2.00 1.00 0.00 100

20 Jharkhand 41.50 2.50 0.00 56.00 200

21 Kerala 100.00 0.00 0.00 0.00 100

22 manipur 100.00 0.00 0.00 0.00 100

23 meghalaya 74.00 1.00 0.00 25.00 100

24 mizoram 93.00 0.00 0.00 7.00 100

25 nagaland 88.00 1.00 1.00 10.00 100

26 Puducherry 100.00 0.00 0.00 0.00 40

27 Punjab 85.50 14.00 0.50 0.00 200

28 sikkim 79.00 0.00 0.00 21.00 100

29 telangana 97.12 0.00 0.00 2.88 104

30 tripura 85.00 0.00 1.00 14.00 100

31 Uttarakhand 98.99 0.00 0.00 1.01 99
All India 82.10 3.79 3.99 10.12 4033
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Post-Harvest Management

Market Infrastructure



93

Impact Evaluation of NHM / HMNEH

Impact of nhm and hmneh:  
a micro analysis 05

sectIon



94

5.Impact of NHM and HMNEH:  
A Micro Analysis

The primary data was collected from beneficiaries with respect to components / Interventions under 
NHM/HMNEH, using a multi-stage random sampling procedure. The data collected was analysed using 
descriptive statistics. 

a component-wise sample size covered by primary survey is represented in figure 5.1. out of 4611 sample 
beneficiaries, Area expansion constitutes 39%, followed by protected cultivation (15%), Horticulture 
Mechanization (11%), IPM/INM (7%), Rejuvenation and Water Resources (7%), Post-harvest Management 
(7%), Beekeeping (4%), Nurseries (2%) and Market Infrastructure (1%). The beneficiaries have received 
assistance for more than one component. Hence, the actual sample size was 4033. The state-wise 
sample size by component is provided in Table 5.1.

Area Expansion
39%

Rejuvenation
7%

Protected Cultivation
15%

Nurseries
2%

IPM/ INM
7%

bee-keeping
4%

Water Resources
7%

Horti. Mechanisation
11%

PHM
7%

Market Infrastructure
1%

figure 5.1: Component-wise sample size

Impact Evaluation of NHM and HMNEH
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Table 5.1: State-wise sample size by components

States / UTs
Actual 
Sample 

size

Area 
Expansion

Rejuve-
nation

Protected 
Cultiva-

tion
Nursery

IPM/ 
INM

bee- 
Keeping

Water 
Resources

Horti. 
Mechani-

sation
PHM

Market 
Infra-

structure
Total

andhra Pradesh 200 39 38 34 2 12 0 21 40 18 0 204

gujarat 210 138 13 26 0 0 12 0 16 11 7 223

Karnataka 233 38 21 27 11 24 14 25 26 26 14 226

madhya Pradesh 104 55 10 34 2 5 0 1 11 27 0 145

maharashtra 202 41 0 54 0 0 1 43 25 29 0 193

rajasthan 100 22 3 18 0 0 1 14 8 17 0 83

uttar Pradesh 100 19 14 14 0 16 14 0 19 30 0 126

Bihar 100 33 5 17 0 36 17 16 8 16 0 148

chhattisgarh 200 39 0 28 0 23 15 30 31 0 0 166

odisha 200 100 17 18 0 2 2 31 7 47 0 224

tamil nadu 200 196 20 13 0 0 28 0 27 26 0 310

West Bengal 101 66 0 21 3 0 0 0 11 0 8 109

a & n Islands 40 65 0 0 0 0 0 1 7 0 0 73

arunachal 
Pradesh

100 32 3 30 3 10 0 0 9 0 0 87

assam 100 38 13 24 22 7 9 9 10 0 0 132

goa 100 27 36 4 0 0 0 0 28 0 0 95

haryana 200 37 14 33 0 16 22 10 33 23 0 188

himachal 
Pradesh

100 18 5 15 0 5 0 18 21 13 0 95

Jammu & 
Kashmir

100 23 19 15 1 0 5 7 21 11 0 102

Jharkhand 200 204 0 8 0 0 0 0 0 0 0 212

Kerala 100 19 12 14 5 9 0 12 18 8 0 97

manipur 100 29 3 23 1 37 3 2 12 0 3 113

meghalaya 100 127 3 13 5 0 8 7 1 4 0 168

mizoram 100 70 18 43 16 17 5 21 5 0 0 195

nagaland 100 105 1 0 0 0 0 5 7 0 0 118

Puducherry 40 87 1 0 0 0 0 0 0 0 0 88

Punjab 200 35 0 26 15 2 34 8 38 0 5 163

sikkim 100 0 0 112 0 112 0 1 0 0 0 225

telangana 104 21 18 22 0 17 0 0 18 0 0 96

tripura 100 41 0 0 0 0 0 15 43 0 0 99

uttarakhand 99 27 22 29 0 0 0 8 22 0 0 108

All India 4033 1791 309 715 86 350 190 305 522 306 37 4611
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5.1. Area Expansion

5.1.1. background 

cereal based agriculture, which had formed the backbone of green revolution, has limited scope, of 

late, for further improving the livelihood of farmers and allied sectors. In this respect, a horticulture 

based farming system, by way of diversification, needs to be promoted and encouraged as it has a 

greater potential to improve and secure the livelihood of the farming community. these high value 

crops can enhance production, productivity, and profitability substantially besides ensuring stability and 

sustainability, if properly promoted and practised. In turn, it not only facilitates food security, but also 

nutritional security, economic security and social security. 

further, there is a lot of scope for automation, mechanization, integration of other technologies like 

biotechnology, nanotechnology and use of satellite technology in this sector. there is also scope for 

export based production and thereby leading to higher profits. However, there is a need for following 

all the packages along with technologies carefully so as to bring out the best possible results in terms of 

sustainability and long-term gains.

area expansion component is introduced as one of the major components under mIdh, mainly to 

increase both production and productivity through adoption of improved and appropriate technologies 

including quality planting materials, mainly through adoption of an area based cluster approach. The 

mission envisages coverage of area under improved varieties of horticultural crops. the area expansion 

component is integrated with mgnrega scheme to cover the cost on labour portion of the component. 

Area expansion is one of the primary components required for increasing production, productivity, and 

quality. 

For an effective influence and implementation of the component, the focus is on high yielding varieties 

for productivity enhancement, mandating the source of planting material from accredited nurseries, 

new area expansion on a cluster basis, and integration of the component with micro irrigation for a 

better survival rate. For this, we need to have high quality planting materials and best varieties that are 

high yielding and acceptable to consumers. 

for a long time, Indian horticulture had been production driven and not concentrated on demand 

and consumer preferences. however, with rise in income levels and better education, consumers are 

increasingly health conscious and are ready to pay more for better quality products. Hence, for successful 

area expansion, we need very good nurseries, tissue culture laboratories and supporting infrastructure 

so as to be able to produce quality planting materials and supply them at reasonable prices. 
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a network of accredited nurseries documented will help to great extent in improving the supply chain of 

planting material. However, in these nurseries quality has to be monitored periodically and certified at 

least every year so as to ensure that quality standards are maintained. 

trainings are essential to continue with good nursery management practices. since newer varieties of 

plants are introduced from time to time globally, there should be sufficient scope for importing these 

planting materials so as to maintain a sizable stock of mother plants. 

Continuous R&D is also required for developing locally adaptable varieties. Improvements in grafting 

technologies, use of sensors and Ict (Information communication technology) play an important role 

in increasing the efficiency and quality of nursery planting. Hence, we feel that under MIDH, sufficient 

attention has been given to the design aspects in providing support for planting material production. 

Provisions are made to support big and small nurseries both under public and private sectors. cost norms 

look fine, however, certain new components such as automation and sensors may be considered. 

further scope has been given to the area expansion programme with regard to fruits, vegetables, spices 

and flowers. The cost models are quite wide-ranging with a lot of improvements made as compared to 

earlier plan periods. 

The responses of beneficiaries have been in favour of area expansion as the number one component and 

is rightly justified by the fact that this is essential for increasing the area, production, and productivity. 

however, in the next phases, wherever the density of horticultural crops has gone up, there is a need for 

limiting the area and giving importance to other supporting components that enhance yield and quality. 

Most of the states have accorded top priority to this component and kept sufficient allocations under 

mIdh. 

a few states do have state supported schemes under the area expansion programme. during the XII fYP, 

around 22% of the total budget allocated (Rs.9,063 crores) under MIDH has been for area expansion, 

which amounts to around Rs.2,002 crore. The total area covered during this period comes to 6.43 lakh 

hectares with an average expenditure per hectare of Rs.31,122. The Financial achievement under the 

area expansion has outperformed the set target, as achievement to target ratio constitutes 1.16. 

5.1.2. Beneficiaries covered

In order to understand the impact of the area expansion component under mIdh, the study covered 

1791 beneficiaries from the selected states (29) and UTs (2). Out of the total sample, a majority was 

covered in Jharkhand (11.39%), Tamil Nadu (10.94%), Gujarat (7.71%), and Meghalaya (7.09%), followed 

by Nagaland, Odisha, and Puducherry. A detailed State-wise break up of beneficiaries covered under the 

area expansion is provided in Table 5.1(a). 
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Table 5.1(a) : Beneficiaries

Sl. 
No. States / UTs Total number of beneficiaries % to the total

1 andhra Pradesh 39 2.18

2 gujarat 138 7.71

3 Karnataka 38 2.12

4 madhya Pradesh 55 3.07

5 maharashtra 41 2.29

6 rajasthan 22 1.23

7 uttar Pradesh 19 1.06

8 Bihar 33 1.84

9 chhattisgarh 39 2.18

10 odisha 100 5.58

11 tamil nadu 196 10.94

12 West Bengal 66 3.69

13 a & n Islands 65 3.63

14 arunachal Pradesh 32 1.79

15 assam 38 2.12

16 goa 27 1.51

17 haryana 37 2.07

18 himachal Pradesh 18 1.01

19 Jammu and Kashmir 23 1.28

20 Jharkhand 204 11.39

21 Kerala 19 1.06

22 manipur 29 1.62

23 meghalaya 127 7.09

24 mizoram 70 3.91

25 nagaland 105 5.86

26 Puducherry 87 4.86

27 Punjab 35 1.95

28 telangana 21 1.17

29 tripura 41 2.29

30 uttarakhand 27 1.51

All India 1791 100.00

5.1.3. Area Coverage

Table 5.1(b) presents the area covered under different crop categories across the regions. Out of the 
total area, 65.11% was covered under Fruit crops category and 17.24% under Vegetable crops category, 
followed by Flowers (7.51%), Plantations (4.8%) and Spices (4.81%). In the states of Rajasthan, Himachal 
Pradesh, Jammu and Kashmir, Kerala and Telangana, 100% area was covered under fruit crops. Whereas 
in chhattisgarh, tamil nadu, manipur, Puducherry, uttarakhand, mizoram and meghalaya, major area 
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was covered under vegetable crops. In haryana, Punjab and uttar Pradesh, the major area was covered 
under flower crops. The area covered under spices, aromatic plants, and medicinal plants was minimum 
across all the states. the overall results indicate that the major area is covered under fruit and Vegetable 
crops, followed by Flowers and Plantation crops. This could be because of the requirement of fruits and 
vegetables crops and their demand due to nutritional value. a fair amount of area is expanded under 
Spices in A&N Islands (14.87%), Arunachal Pradesh (11.37%), Gujarat (11.79%) and Karnataka (10.62%). 
Similarly, a significant amount of area is expanded under Plantation crops in Goa (80.46%) and Jharkhand 
(70.37%).

Table 5.1(b): Area Coverage under Different Crop Categories

Sl. 
No.

States / UTs

% to the total

Average  
area in 

hafruits Vegetables

flowers Plantation crops

Spices
Aromatic 

plants
Medicinal 

plantsLoose 
flowers

Cut 
flowers

Crops in 
which 

yield is in 
Tons

Crops in 
which 

yield is in 
numbers*

1 andhra Pradesh 84.96 11.77 3.27 0.00 0.00 0.00 0.00 0.00 0.00 2.74

2 gujarat 71.93 6.71 9.56 0.00 0.00 0.00 11.79 0.00 0.00 1.81

3 Karnataka 73.85 0.00 6.50 0.21 8.83 0.00 10.62 0.00 0.00 1.25

4 madhya Pradesh 83.38 5.27 4.05 3.85 0.00 0.00 2.43 0.00 1.01 1.07

5 maharashtra 85.01 0.00 0.00 14.44 0.00 0.00 0.55 0.00 0.00 0.57

6 rajasthan 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.22

7 uttar Pradesh 47.88 0.00 39.09 13.03 0.00 0.00 0.00 0.00 0.00 1.92

8 Bihar 89.71 0.00 10.29 0.00 0.00 0.00 0.00 0.00 0.00 0.62

9 chhattisgarh 9.89 75.65 10.65 0.76 0.00 0.00 3.04 0.00 0.00 0.84

10 odisha 80.48 5.41 0.00 14.11 0.00 0.00 0.00 0.00 0.00 0.67

11 tamil nadu 24.54 58.41 1.19 0.00 11.20 0.00 4.26 0.40 0.00 0.52

12 West Bengal 35.69 34.41 2.13 27.77 0.00 0.00 0.00 0.00 0.00 0.43

13 a & n Islands 67.57 1.73 0.00 0.00 15.33 0.50 14.87 0.00 0.00 0.43

14 arunachal Pradesh 81.63 0.00 7.00 0.00 0.00 0.00 11.37 0.00 0.00 1.79

15 assam 89.73 0.00 0.00 3.57 0.00 0.00 0.00 0.00 6.70 0.48

16 goa 11.33 4.60 0.33 0.00 51.72 28.74 3.28 0.00 0.00 2.26

17 haryana 39.44 5.63 54.93 0.00 0.00 0.00 0.00 0.00 0.00 0.84

18 himachal Pradesh 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50

19 Jammu & Kashmir 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.04

20 Jharkhand 29.63 0.00 0.00 0.00 0.00 70.37 0.00 0.00 0.00 0.23

21 Kerala 99.13 0.00 0.00 0.00 0.00 0.00 0.87 0.00 0.00 2.29

22 manipur 10.53 89.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.66

23 meghalaya 46.73 43.04 0.00 0.80 0.95 0.00 8.48 0.00 0.00 0.46

24 mizoram 39.31 58.04 0.00 2.65 0.00 0.00 0.00 0.00 0.00 0.50

25 nagaland 78.57 10.76 2.06 0.00 0.00 0.00 5.96 0.00 2.65 2.16

26 Puducherry 7.84 88.06 2.73 1.36 0.00 0.00 0.00 0.00 0.00 0.34

27 Punjab 30.03 22.18 40.96 0.00 0.00 0.00 6.83 0.00 0.00 1.54

28 telangana 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.55

29 tripura 73.99 0.00 26.01 0.00 0.00 0.00 0.00 0.00 0.00 0.38

30 uttarakhand 36.89 63.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.39

All India 65.11 17.24 5.60 1.91 3.47 1.33 4.81 0.03 0.51 1.04
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5.1.4. Survival Rate and Reasons for low survival

Information on the survival rate was obtained from 1720 beneficiaries (Table 5.1(c)). as per their 
response, 22.67% of them have indicated that there was 100% survival, 53.66% have opined that the 
survival is likely to be within 75 to 90%, 7.75% of the beneficiaries have expressed a survival rate ranging 
between 50 to 75% and nearly 15.93% of them have opined a less than 50% survival rate.

Table 5.1(c): Survival Rate

Sl. No. States / UTs
% to the total

Total No. of 
beneficiaries

100% 75-90% 50-75% <50%

1 andhra Pradesh 84.62 15.38 0.00 0.00 39

2 gujarat 19.70 64.39 12.88 3.03 132

3 Karnataka 26.32 68.42 5.26 0.00 38

4 madhya Pradesh 86.79 9.43 1.89 1.89 53

5 maharashtra 43.90 36.59 9.76 9.76 41

6 rajasthan 75.00 25.00 0.00 0.00 16

7 uttar Pradesh 5.56 66.67 27.78 0.00 18

8 Bihar 17.65 47.06 29.41 5.88 17

9 chhattisgarh 7.69 53.85 38.46 0.00 39

10 odisha 58.00 36.00 6.00 0.00 100

11 tamil nadu 13.92 85.57 0.52 0.00 194

12 West Bengal 4.62 95.38 0.00 0.00 65

13 a & n Islands 3.92 49.02 15.69 31.37 51

14 arunachal Pradesh 6.25 25.00 21.88 46.88 32

15 assam 6.90 55.17 17.24 20.69 29

16 goa 29.63 55.56 7.41 7.41 27

17 haryana 13.51 32.43 27.03 27.03 37

18 himachal Pradesh 11.11 88.89 0.00 0.00 18

19 Jammu & Kashmir 0.00 76.47 23.53 0.00 17

20 Jharkhand 0.50 2.99 1.49 95.02 201

21 Kerala 31.58 63.16 5.26 0.00 19

22 manipur 100.00 0.00 0.00 0.00 29

23 meghalaya 35.48 59.68 2.42 2.42 124

24 mizoram 8.57 91.43 0.00 0.00 70

25 nagaland 13.59 63.11 9.71 13.59 103

26 Puducherry 1.15 98.85 0.00 0.00 87

27 Punjab 17.14 54.29 28.57 0.00 35

28 telangana 33.33 61.90 4.76 0.00 21

29 tripura 36.59 48.78 9.76 4.88 41

30 uttarakhand 0.00 48.15 33.33 18.52 27

All India 22.67 53.66 7.73 15.93 1720
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the results indicate that there was a high degree of success in the survival rates across states of madhya 
Pradesh (86.79%), Andhra Pradesh (84.62%) and Manipur (100%). Whereas, in states like Jharkhand (95%), 
Arunachal Pradesh (46.88%), Andaman and Nicobar (31.37%) and Haryana (27.03%) beneficiaries recorded 
a survival rate of less than 50%. 

The reasons for low survival rate in general at the all India level include lack of water/ failure of rains 
(34.67%) bad quality of planting materials/seeds (18.34%), lack of monitoring and supervision (14.08%) 
and the incidence of pest and diseases (12.87%) (Table 5.1(d)). 

Table 5.1(d): Reasons for a Low Survival Rate

Sl. No. States / UTs

% to the total

Total No. of 
beneficiariesUnsuitable 

soil

bad quality 
of plants/ 

seeds

Lack of 
water / 

failure of    
rains

Untimely  
supply of  

inputs

Pests 
and 

diseases

Lack of 
monitoring 

and 
supervision

1 andhra Pradesh 16.67 16.67 66.67 0.00 0.00 0.00 6

2 gujarat 1.11 7.78 10.00 18.89 35.56 26.67 90

3 Karnataka 0.00 25.00 28.57 0.00 39.29 7.14 28

4 madhya Pradesh 10.00 40.00 20.00 0.00 10.00 20.00 10

5 maharashtra 8.70 21.74 26.09 13.04 13.04 17.39 23

6 rajasthan 9.09 0.00 0.00 54.55 0.00 36.36 11

7 uttar Pradesh 16.67 0.00 44.44 11.11 16.67 11.11 18

8 Bihar 0.00 37.50 37.50 0.00 18.75 6.25 16

9 chhattisgarh 2.78 66.67 22.22 0.00 8.33 0.00 36

10 odhisa 3.03 21.21 48.48 0.00 27.27 0.00 33

11 tamil nadu 4.19 26.95 37.13 15.57 12.57 3.59 167

12 West Bengal 29.03 19.35 12.90 22.58 16.13 0.00 62

13 a & n Islands 18.60 20.93 44.19 4.65 4.65 6.98 43

14 arunachal Pradesh 3.85 15.38 7.69 23.08 38.46 11.54 26

15 assam 0.00 14.29 47.62 0.00 33.33 4.76 21

16 goa 10.53 15.79 36.84 21.05 10.53 5.26 19

17 haryana 12.50 45.83 16.67 8.33 16.67 0.00 24

18 himachal Pradesh 11.11 27.78 55.56 0.00 5.56 0.00 18

19 Jammu & Kashmir 0.00 0.00 94.12 0.00 5.88 0.00 17

20 Jharkhand 0.00 0.49 72.41 0.49 0.49 26.11 203

21 Kerala 0.00 27.27 0.00 0.00 72.73 0.00 11

22 meghalaya 85.33 0.00 6.67 0.00 4.00 4.00 75

23 mizoram 6.25 3.13 1.56 3.13 0.00 85.94 64

24 nagaland 20.00 15.00 10.00 17.50 17.50 20.00 40

25 Puducherry 9.20 49.43 33.33 5.75 2.30 0.00 87

26 Punjab 10.34 41.38 44.83 3.45 0.00 0.00 29

27 telangana 36.36 18.18 36.36 9.09 0.00 0.00 11

28 tripura 3.85 11.54 69.23 11.54 0.00 3.85 26

29 uttarakhand 10.34 10.34 17.24 0.00 55.17 6.90 29

All India 11.83 18.34 34.67 8.21 12.87 14.08 1243

Water scarcity is reported as main reason for low survival rates in Jammu & Kashmir (94.12%) followed 
by Jharkhand (72.41%), Tripura (69.23%) and Andhra Pradesh (66.67%). A majority of the farmers in 
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Meghalaya (85.33%) have pointed out unsuitable soil conditions as the main reason, whereas, farmers in 
Mizoram (85.94%) have reported lack of monitoring and supervision as the major cause for low survival 
rates. 

the results indicate that a combination of all the factors in one way or the other have contributed to a 
low survival rate. These results indicate that the creation of water resources, provision of quality seed 
materials, and INM/IPM should be given more importance in the coming financial years based on the 
requirements of respective regions. In addition, the logistics of supply chain of planting material may be 
relooked into in states where there is a shortage of planting material with no nurseries. 

5.1.5. Sources and quality of planting material

As the source of planting material and their quality are very important for the area expansion component 
to be effective in terms of its implementation, figure 5.1(a) and Table 5.1(e) present the various 
sources of planting materials. 

Planting materials were sourced from Government nurseries like horticulture department (44%) and 
private nurseries (30%). In some cases, public nurseries (14.38%) and NGOs (8.74%) supply planting 
materials to some extent and a small percentage is also imported. 

In view of high demand and competition in states, which are relatively more developed in horticulture 
sector, private nurseries have emerged as the key players in supplying planting materials. In states like 
Manipur, Karnataka, Telangana, Gujarat, Maharashtra and Himachal Pradesh around 60-100% of beneficiaries 
have indicated that the source of planting material were from private nurseries. Whereas, in case of states 
like goa, haryana, Bihar, chhattisgarh, tamil nadu, Punjab, Puducherry, and West Bengal, the sources of 
planting materials are fairly divided among Private, Public, and horticulture departments. 

Andhra Pradesh and Kerala have imported 22.50% and 16.67% of their planting material. As private and 
public nurseries have not emerged in rest of the states, a majority of the beneficiaries receive planting 
material from the Horticulture Department. Overall, a significant proportion of the farmers in most of 
the states are found to have sourced planting material from horticulture department. 

There should be no restriction on how the planting material is procured, rather the quality should be 
maintained and monitored in respect of all the nurseries and only materials should be procured from 
accredited nurseries.

figure 5.1(a): Sources of planting material (%)
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Table 5.1(e): Sources of Planting Material

Sl. 
No. States / UTs

% to the total
Total No. of 

beneficiariesPrivate   
Nursery

Public    
Nursery

NGO 
nursery

Hort. 
Dept.

Imported 
material Others

1 andhra Pradesh 55.00 17.50 5.00 0.00 22.50 0.00 39

2 gujarat 82.61 13.04 1.45 0.00 2.17 0.72 138

3 Karnataka 87.18 2.56 0.00 7.69 0.00 2.56 38

4 madhya Pradesh 14.55 12.73 0.00 69.09 1.82 1.82 55

5 maharashtra 75.61 21.95 0.00 0.00 0.00 2.44 41

6 rajasthan 4.55 0.00 0.00 95.45 0.00 0.00 22

7 uttar Pradesh 10.53 0.00 0.00 78.95 0.00 10.53 19

8 Bihar 0.00 26.32 5.26 63.16 0.00 5.26 19

9 chhattisgarh 17.95 2.56 0.00 76.92 0.00 2.56 39

10 odisha 55.00 42.00 0.00 0.00 0.00 3.00 100

11 tamil nadu 30.61 49.49 0.00 18.88 0.51 0.51 196

12 West Bengal 3.08 1.54 0.00 92.31 3.08 0.00 65

13 a & n Islands 8.20 1.64 0.00 86.89 0.00 3.28 61

14 arunachal Pradesh 3.13 3.13 0.00 93.75 0.00 0.00 32

15 assam 17.24 0.00 6.90 58.62 3.45 13.79 29

16 goa 25.93 14.81 0.00 55.56 7.41 -3.70 27

17 haryana 18.92 29.73 2.70 45.95 2.70 0.00 37

18 himachal Pradesh 65.00 0.00 15.00 20.00 0.00 0.00 20

19 Jammu & Kashmir 0.00 0.00 0.00 100.00 0.00 0.00 17

20 Jharkhand 0.49 0.49 59.61 39.41 0.00 0.00 203

21 Kerala 29.17 4.17 0.00 4.17 16.67 45.83 24

22 manipur 100.00 0.00 0.00 0.00 0.00 0.00 29

23 meghalaya 0.00 0.00 0.00 100.00 0.00 0.00 127

24 mizoram 0.00 0.00 0.00 100.00 0.00 0.00 70

25 nagaland 30.77 2.88 0.00 66.35 0.00 0.00 104

26 Puducherry 50.00 43.18 0.00 6.82 0.00 0.00 88

27 Punjab 48.57 8.57 37.14 5.71 0.00 0.00 35

28 telangana 85.71 0.00 0.00 4.76 9.52 0.00 21

29 tripura 12.20 7.32 19.51 46.34 2.44 12.20 41

30 uttarakhand 0.00 2.86 5.71 88.57 2.86 0.00 35

All India 29.72 14.38 8.74 43.71 1.58 1.86 1771
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figure 5.1(b) and Table 5.1(f) present the quality of planting material supplied. A majority of the 
beneficiaries across all the states indicated the quality of planting materials ranged from ‘Very Good’ 
(20%) to ‘Good’ (64%). In Arunachal Pradesh, according to 46.88% of the beneficiaries, the quality of 
planting material has been ‘Average’ and as per 49.01% of the beneficiaries in Jharkhand the quality of 
planting material has been ‘Below Average’. 

As most of the planting material comes under the category of ‘Good’, there is scope for improving it 
to ‘Very Good’ by ensuring better quality control, nursery management, and logistic support for the 
transport of planting materials. the materials which go out from the nursery gate should be strictly 
monitored for quality and at least 10% more seedlings should be delivered to the beneficiaries. Safety 
and hygiene also play an important role in providing disease-free healthy planting materials. farmers 
should not be burdened in terms of transporting the materials from far off places, as it increases the cost 
of transportation. Hence, states should take the responsibility of keeping a sufficient stock of planting 
material or make the material available to farmers at the district head Quarters. 

 
5.1.6. Productivity and farmers’ views regarding production

at all India level, the average productivity of fruit crops was 19.5 tons per ha, vegetables, 19.09 tons 
per ha, medicinal plants, 10.22 tons per ha, spices, 8.33 tons per ha and 5 tons per ha under aromatic 
plants (Table 5.1(g)). According to most of the beneficiaries, there has been a substantial increase in 
productivity, net income per ha and incremental income too. however, it ranges widely across states 
such as for fruit crops, the productivity levels are 56.09 tons per ha in Puducherry, 48.16 tons per ha 
in Gujarat, 47.04 tons per ha in Maharashtra 34.23 tons per ha in Tamil Nadu and the lowest in Manipur 
(0.60 tons per ha). 

further, odisha, tamil nadu, mizoram and Puducherry have realised more than average productivity in 
the case of vegetable crops. gujarat, meghalaya, and Punjab have realized more than average yield in 
case of spice crops and madhya Pradesh has realised more than average productivity in case of medicinal 
plants. however, the concern is in states where productivity per ha is as low as one ton. states with less 
than 10 tons per ha have to rework their programme so as to enhance the yield to at least 15-plus tons.

figure 5.1(b): Opinion on quality of material (%)
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Table 5.1(f): Beneficiaries opinion on Quality of Planting Material Supplied

Sl. 
No. States / UTs

% to the total
Total No. of 

beneficiariesVery Good Good Average below 
Average

1 andhra Pradesh 8.33 91.67 0.00 0.00 36

2 gujarat 35.34 62.41 2.26 0.00 133

3 Karnataka 37.84 51.35 10.81 0.00 37

4 madhya Pradesh 33.33 64.81 1.85 0.00 54

5 maharashtra 58.97 30.77 10.26 0.00 39

6 rajasthan 75.00 25.00 0.00 0.00 20

7 uttar Pradesh 47.06 47.06 0.00 5.88 17

8 Bihar 21.05 52.63 10.53 15.79 19

9 chhattisgarh 16.67 61.11 22.22 0.00 36

10 odisha 0.00 100.00 0.00 0.00 100

11 tamil nadu 4.12 94.33 0.52 1.03 194

12 West Bengal 29.69 68.75 1.56 0.00 64

13 a & n Islands 8.06 56.45 22.58 12.90 62

14 arunachal Pradesh 3.13 28.13 46.88 21.88 32

15 assam 7.69 57.69 23.08 11.54 26

16 goa 53.85 30.77 15.38 0.00 26

17 haryana 25.00 41.67 13.89 19.44 36

18 himachal Pradesh 35.29 58.82 5.88 0.00 17

19 Jammu & Kashmir 11.76 82.35 5.88 0.00 17

20 Jharkhand 0.50 41.58 8.91 49.01 202

21 Kerala 70.83 29.17 0.00 0.00 24

22 manipur 0.00 100.00 0.00 0.00 29

23 meghalaya 22.83 77.17 0.00 0.00 127

24 mizoram 71.43 27.14 1.43 0.00 70

25 nagaland 1.96 72.55 21.57 3.92 102

26 Puducherry 4.76 89.29 3.57 2.38 84

27 Punjab 8.57 77.14 14.29 0.00 35

28 telangana 76.19 23.81 0.00 0.00 21

29 tripura 15.00 47.50 35.00 2.50 40

30 uttarakhand 48.15 40.74 11.11 0.00 27

All India 19.99 64.19 7.88 7.94 1726
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Table 5.1(g): Productivity

(tonnes per ha)

Sl. 

No.
States / UTs fruits Vegetables

flowers Plantation crops

Spices
Aromatic 

plants
Medicinal 

plantsLoose 
flowers  

Cut 
flowers 

(in 
numbers 
per ha)

Crops in 
which yield 
is in Tons

Crops in 
which yield 

is in numbers 
(numbers per 

ha)

1 andhra Pradesh 16.31 16.79 12.00 0 0.00 0 0.00 0.00 0.00

2 gujarat 48.16 17.66 3.81 0 0.00 0 13.65 0.00 0.00

3 Karnataka 18.51 0.00 35.86 1000000 3.65 0 0.34 0.00 0.00

4 madhya Pradesh 27.66 3.85 9.75 281316 0.00 0 4.38 0.00 16.00

5 maharashtra 47.04 0.00 0.00 1077096 0.00 0 6.00 0.00 0.00

6 rajasthan 2.22 0.00 0.00 0 0.00 0 0.00 0.00 0.00

7 uttar Pradesh 6.89 0.00 1.17 250 0.00 0 0.00 0.00 0.00

8 Bihar 2.38 0.00 8.07 0 0.00 0 0.00 0.00 0.00

9 chhattisgarh 2.06 6.94 7.91 20000 0.00 0 2.50 0.00 0.00

10 odisha 17.72 32.78 0.00 239574 0.00 0 0.00 0.00 0.00

11 tamil nadu 34.23 34.86 23.33 0 6.64 0 7.41 5.00 0.00

12 West Bengal 18.09 7.94 4.50 206651 0.00 0 0.00 0.00 0.00

13 a & n Islands 8.31 2.19 0.00 0 0.51 2963 0.22 0.00 0.00

14 arunachal Pradesh 0.12 0.00 0.03 0 0.00 0 1.65 0.00 0.00

15 assam 12.82 0.00 0.00 320000 0.00 0 0.00 0.00 4.26

16 goa 2.04 1.60 10.00 0 0.50 9643 0.20 0.00 0.00

17 haryana 16.45 11.50 12.82 0 0.00 0 0.00 0.00 0.00

18 himachal Pradesh 1.93 0.00 0.00 0 0.00 0 0.00 0.00 0.00

19 Jammu and Kashmir 0.22 0.00 0.00 0 0.00 0 0.00 0.00 0.00

20 Jharkhand 0.13 0.00 0.00 0 0.00 0 0.00 0.00 0.00

21 Kerala 7.95 0.00 0.00 0 0.00 0 3.14 0.00 0.00

22 manipur 0.60 9.06 0.00 0 0.00 0 0.00 0.00 0.00

23 meghalaya 3.63 8.88 0.00 18452 4.00 0 12.57 0.00 0.00

24 mizoram 8.46 23.33 0.00 38793 0.00 0 0.00 0.00 0.00

25 nagaland 13.99 11.95 3.65 0 0.00 0 4.81 0.00 10.67

26 Puducherry 56.09 33.10 75.00 125000 0.00 0 0.00 0.00 0.00

27 Punjab 56.53 14.42 9.38 0 0.00 0 21.50 0.00 0.00

28 telangana 5.53 0.00 0.00 0 0.00 0 0.00 0.00 0.00

29 tripura 7.89 0.00 12.40 0 0.00 0 0.00 0.00 0.00

30 uttarakhand 13.88 0.89 0.00 0 0.00 0 0.00 0.00 0.00

All India 19.50 19.09 8.04 269945 2.11 9592 8.33 5.00 10.22

 
Farmers’ views on production after area expansion is important for an impact evaluation, which is 
presented in Table 5.1(h). At all India level, 26.60% of the farmers indicated that their production 
was ‘high’ and 44.52% of the farmers indicated that it was ‘moderate’. Whereas, rest of the farmers 
indicated that their production was ‘average’ or witnessed ‘no change’. Production has been indicated 
as ‘high’ in Madhya Pradesh (91.49%), Mizoram (66.67%), Andhra Pradesh (60.53%), Tamil Nadu (60.32%), 
Telangana (57.89%) and Karnataka (50%). Although, the impact of area expansion has been very minimal 
in states such as maharashtra, gujarat, uttar Pradesh, haryana, himachal Pradesh, Jharkhand, and 
Uttarakhand as significant proportion of farmers indicated that their production was ‘Average’ to ‘No 
Change’.

Overall, a significant proportion of the farmers realized a ‘High’ to ‘Moderate’ production level (71.12%), 
a noteworthy impact of area expansion. 
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We may say that the first phase of development may increase the production. However, the best potential 
has not been realized and may require more time to clear the gestation period. Strict supervision, Good 
agriculture Practices (gaP), good marketing intelligence services supported by infrastructure, creation 
of post-harvest facilities as part of a value addition process in branding, labelling and penetration into 
the global markets are some avenues that can help stabilize and enhance production and income.

Table 5.1(h): farmers’ Views on Production

Sl. 
No. States / UTs

% to the total Total No. of 
beneficiariesHigh Moderate Average Low No Change

1 andhra Pradesh 60.53 31.58 7.89 0.00 0.00 38

2 gujarat 33.86 52.76 4.72 7.09 1.57 127

3 Karnataka 50.00 47.37 0.00 2.63 0.00 38

4 madhya Pradesh 91.49 4.26 2.13 2.13 0.00 47

5 maharashtra 26.83 34.15 24.39 9.76 4.88 41

6 rajasthan 45.00 50.00 5.00 0.00 0.00 20

7 uttar Pradesh 36.84 31.58 5.26 21.05 5.26 19

8 Bihar 23.53 58.82 5.88 0.00 11.76 17

9 chhattisgarh 15.38 61.54 23.08 0.00 0.00 39

10 odisha 0.00 59.00 17.00 24.00 0.00 100

11 tamil nadu 60.32 39.68 0.00 0.00 0.00 189

12 West Bengal 24.62 67.69 7.69 0.00 0.00 65

13 a & n Islands 21.82 63.64 9.09 1.82 3.64 55

14 arunachal Pradesh 0.00 31.25 12.50 12.50 43.75 32

15 assam 7.41 40.74 7.41 11.11 33.33 27

16 goa 42.31 26.92 30.77 0.00 0.00 26

17 haryana 6.67 33.33 20.00 10.00 30.00 30

18 himachal Pradesh 0.00 44.44 5.56 0.00 50.00 18

19 Jammu and Kashmir 0.00 23.53 23.53 5.88 47.06 17

20 Jharkhand 0.00 2.60 3.13 22.40 71.88 192

21 Kerala 16.67 66.67 11.11 5.56 0.00 18

22 manipur 27.59 72.41 0.00 0.00 0.00 29

23 meghalaya 10.66 85.25 1.64 0.00 2.46 122

24 mizoram 66.67 31.67 1.67 0.00 0.00 60

25 nagaland 28.16 29.13 15.53 14.56 12.62 103

26 Puducherry 9.64 90.36 0.00 0.00 0.00 83

27 Punjab 0.00 59.38 21.88 0.00 18.75 32

28 telangana 57.89 36.84 5.26 0.00 0.00 19

29 tripura 12.82 46.15 30.77 7.69 2.56 39

30 uttarakhand 18.52 25.93 40.74 3.70 11.11 27

All India 26.60 44.52 8.51 7.07 13.30 1669
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5.1.7. Net income and farmers’ views on incremental income

Table 5.1(i) shows the net income details of farmers who have benefitted under the Area Expansion 
component. Net income has also been varying from Rs. 25,000 to Rs.3,52,901 per ha in all India average 
for different categories of horticultural crops. On an average, fruit growing beneficiaries have realized 
an income of Rs.1,25,143 per ha; vegetable growing beneficiaries, Rs.1,42,508 per ha; cut flower growing 
farmers, Rs.3,52,901 per ha; loose flower growing farmers, Rs.65,788; plantation crops growing farmers, 
Rs.70,943 and spices growing beneficiaries, Rs.67,908 per ha. 

Table 5.1(i): Net Income

(rs. per ha)

Sl. 
No.

States / UTs fruits Vegetables

flowers Plantation crops

Spices
Aromatic 

plants
Medicinal 

plantsLoose 
flowers  

Cut flowers
Crops in 

which yield 
is in Tons

Crops in which 
yield is in 
numbers

1 andhra Pradesh 59067 57143 75714 0 0 0 0 0 0

2 gujarat 206823 70331 33136 0 0 0 49335 0 0

3 Karnataka 440252 0 239044 687500 129032 0 73171 0 0

4 madhya Pradesh 162236 173077 70500 180526 0 0 500000 0 80000

5 maharashtra 343541 0 0 213740 0 0 165000 0 0

6 rajasthan 50846 0 0 0 0 0 0 0 0

7 uttar Pradesh 115374 0 18333 20000 0 0 0 0 0

8 Bihar 46311 0 22857 0 0 0 0 0 0

9 chhattisgarh 26462 47610 18786 64000 0 0 42500 0 0

10 odisha 71619 27444 0 301277 0 0 0 0 0

11 tamil nadu 252990 237152 654167 0 125893 0 202791 25000 0

12 West Bengal 391252 61649 91667 688091 0 0 0 0 0

13 a & n Islands 19080 523404 0 0 12572 14815 10905 0 0

14 arunachal Pradesh 1588 0 575 0 0 0 3000 0 0

15 assam 167022 0 0 240000 0 0 0 0 106383

16 goa 32181 10357 10000 0 42667 40529 50000 0 0

17 haryana 358929 108750 120513 0 0 0 0 0 0

18 himachal Pradesh 58333 0 0 0 0 0 0 0 0

19 Jammu & Kashmir 1035 0 0 0 0 0 0 0 0

20 Jharkhand 31250 0 0 0 0 0 0 0 0

21 Kerala 144246 0 0 0 0 0 417639 0 0

22 manipur 30000 95294 0 0 0 0 0 0 0

23 meghalaya 133676 163533 0 87500 700000 0 113536 0 0

24 mizoram 214477 120000 0 689655 0 0 0 0 0

25 nagaland 75983 146516 51606 0 0 0 22222 0 74167

26 Puducherry 319565 241929 37500 112500 0 0 0 0 0

27 Punjab 252841 110923 37333 0 0 0 255000 0 0

28 telangana 45477 0 0 0 0 0 0 0 0

29 tripura 41081 0 212125 0 0 0 0 0 0

30 uttarakhand 242837 17366 0 0 0 0 0 0 0

All India 125143 142508 65788 352901 70943 40332 67908 25000 78629

 
Fruit growing beneficiaries from Karnataka (Rs.4,40,252 per ha), Maharashtra (Rs.3,43,541 per ha), 
West Bengal (Rs.3,91,252 per ha), Haryana (Rs.3,58,929 per ha), and Puducherry (Rs.3,19,565 per ha) 
have realized significantly higher income than the average (Rs.1,25,143 per ha). Among vegetable 
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growing beneficiaries, A&N Islands (Rs.5,23,404 per ha), Puducherry (Rs.2,41,929 per ha) and Tamil Nadu 
(Rs.2,37,152 per ha) states have realized fairly well, as compared to other states. Among the flower 
growing beneficiaries, farmers in Assam (Rs.2,40,000 per ha), West Bengal (Rs.6,88,091 per ha), Tamil 
Nadu (Rs.6,54,167 per ha) and Mizoram (Rs.6,89,655 per ha) have realized significantly higher income 
as compared to other states. states having a very low net income have to rework their cropping pattern 
and improve the infrastructure and supporting components.

Table 5.1(j) presents the views of beneficiaries under area expansion component on incremental income. 
Overall, 68.89% of the beneficiaries have realized an incremental income under the area expansion scheme. 

Table 5.1(j): Beneficiaries’ opinion on Incremental Income

Sl. 
No. States / UTs

% to the total Total No. of 
beneficiariesYes No No Change

1 andhra Pradesh 94.74 0.00 5.26 38

2 gujarat 68.75 14.84 16.41 128

3 Karnataka 89.19 0.00 10.81 37

4 madhya Pradesh 95.83 4.17 0.00 48

5 maharashtra 69.23 28.21 2.56 39

6 rajasthan 65.00 5.00 30.00 20

7 uttar Pradesh 88.89 0.00 11.11 18

8 Bihar 50.00 6.25 43.75 16

9 chhattisgarh 100.00 0.00 0.00 39

10 odisha 57.00 43.00 0.00 100

11 tamil nadu 99.48 0.52 0.00 193

12 West Bengal 100.00 0.00 0.00 65

13 a & n Islands 56.45 40.32 3.23 62

14 arunachal Pradesh 11.54 34.62 53.85 26

15 assam 75.00 15.00 10.00 20

16 goa 100.00 0.00 0.00 25

17 haryana 48.00 24.00 28.00 25

18 himachal Pradesh 28.57 28.57 42.86 7

19 Jammu and Kashmir 9.09 27.27 63.64 11

20 Jharkhand 0.51 64.97 34.52 197

21 Kerala 89.47 10.53 0.00 19

22 manipur 100.00 0.00 0.00 29

23 meghalaya 92.74 3.23 4.03 124

24 mizoram 100.00 0.00 0.00 44

25 nagaland 55.77 5.77 38.46 104

26 Puducherry 96.39 3.61 0.00 83

27 Punjab 41.38 3.45 55.17 29

28 telangana 100.00 0.00 0.00 21

29 tripura 53.66 12.20 34.15 41

30 uttarakhand 53.57 14.29 32.14 28

All India 68.89 17.05 14.06 1636
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In chhattisgarh, West Bengal, goa, manipur, mizoram, telangana, and tamil nadu, almost all the 
beneficiaries have realized an incremental income. In states like Andhra Pradesh, Madhya Pradesh, 
Karnataka, Uttar Pradesh, Kerala, Meghalaya and Puducherry,  85-95% of the beneficiaries have realized 
an incremental income. Whereas, in states like arunachal Pradesh, J&K and Jharkhand, very few 
beneficiaries realized an incremental income, as this could be because newly established orchards have 
a long gestation period or are in the initial phase of yielding.

5.1.8. Integration with other components

Table 5.1(k) shows the number of beneficiaries who have integrated area expansion with the other 
components.

Table 5.1(k): Integration with other component/s

Sl. 
No. States / UTs % of beneficiaries integrated with 

other components Total No. of beneficiaries

1 andhra Pradesh 0.00 39

2 gujarat 2.90 138

3 Karnataka 50.00 38

4 madhya Pradesh 3.64 55

5 maharashtra 17.07 41

6 rajasthan 13.64 22

7 uttar Pradesh 10.53 19

8 Bihar 6.06 33

9 chhattisgarh 0.00 39

10 odisha 0.00 100

11 tamil nadu 22.96 196

12 West Bengal 31.82 66

13 a & n Islands 0.00 65

14 arunachal Pradesh 34.38 32

15 assam 7.89 38

16 goa 0.00 27

17 haryana 0.00 37

18 himachal Pradesh 0.00 18

19 Jammu and Kashmir 4.35 23

20 Jharkhand 0.49 204

21 Kerala 0.00 19

22 manipur 0.00 29

23 meghalaya 7.09 127

24 mizoram 50.00 70

25 nagaland 21.90 105

26 Puducherry 0.00 87

27 Punjab 0.00 35

28 telangana 9.52 21

29 tripura 7.32 41

30 uttarakhand 22.22 27

All India 11.11 1791
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In states like, Karnataka (50%), Mizoram (50%), Arunachal Pradesh (34.38%), West Bengal (31.82%), Tamil 
Nadu (22.96%), Uttarakhand (22.22%) and Nagaland (21.90%), significant proportion of beneficiaries 
integrated area expansion with other components, while, in the remaining states a minimum proportion 
of the beneficiaries have integrated area expansion with the other components. 

It is clear from the findings that the future programmes should give more emphasis on the integration of 
different components. In addition, a total integration from production to value addition should be aimed.

5.1.9. Participation in Training programmes

the participation of farmers in training programmes related to area expansion programme is given in 
Table 5.1(l). Overall, 53.60% of the beneficiaries (out of 1791) participated in training programmes. 

Table 5.1(l): Participation in Training programmes

Sl. 
No. States / UTs % of beneficiaries who have 

participated in training Total No. of beneficiaries

1 andhra Pradesh 66.67 39

2 gujarat 16.67 138

3 Karnataka 73.68 38

4 madhya Pradesh 41.82 55

5 maharashtra 19.51 41

6 rajasthan 22.73 22

7 uttar Pradesh 68.42 19

8 Bihar 27.27 33

9 chhattisgarh 58.97 39

10 odisha 92.00 100

11 tamil nadu 89.80 196

12 West Bengal 80.30 66

13 a & n Islands 47.69 65

14 arunachal Pradesh 3.13 32

15 assam 18.42 38

16 goa 70.37 27

17 haryana 32.43 37

18 himachal Pradesh 72.22 18

19 Jammu and Kashmir 39.13 23

20 Jharkhand 0.00 204

21 Kerala 68.42 19

22 manipur 100.00 29

23 meghalaya 74.80 127

24 mizoram 92.86 70

25 nagaland 47.62 105

26 Puducherry 91.95 87

27 Punjab 40.00 35

28 telangana 47.62 21

29 tripura 31.71 41

30 uttarakhand 74.07 27

All India 53.60 1791
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In states like Manipur (100%), Mizoram (92.86%), Puducherry (91.95%), Odisha (92%), Tamil Nadu (89.80%), 
West Bengal (80.30%), and Uttarakhand (74.07%), majority of the beneficiaries participated in training 
programmes. However, very few beneficiaries from Arunachal Pradesh (3.13%) and none from Jharkhand 
participated in these programmes. these results clearly indicate that skill development should be a major 
component in the next phase. training should also emphasize aspects related to proper use of inputs, 
machineries, plant protection schedules, environmental impacts, handling, grading and storing of produce, 
maintaining hygienic practices, greater understanding of international trade regulations, etc.  

5.1.10. Soil health practice and soil test

Table 5.1(m) provides details of soil health practice and soil test undertaken by the beneficiaries. From 
the total sample, 479 beneficiaries tested their soil and 244 received soil health cards, out of which 57% 
are fully practicing the prescriptions as per the card and 36% are partially practicing the recommendations. 

Table 5.1(m): Soil health practice and soil test

Sl. 
No.

States / UTs
No. of 

beneficiaries who 
tested soil

No. of beneficiaries 
who received Soil 

health cards

Practise status in relation to soil health card  
(% to the total)

fully Partially Not at all

1 andhra Pradesh 16 14 28.57 71.43 0.00

2 gujarat 59 49 59.18 34.69 6.12

3 Karnataka 25 15 60.00 26.67 13.33

4 madhya Pradesh 20 14 78.57 21.43 0.00

5 maharashtra 38 31 51.61 45.16 3.23

6 rajasthan 18 18 44.44 33.33 22.22

7 uttar Pradesh 6 1 100.00 0.00 0.00

8 Bihar 7 4 75.00 25.00 0.00

9 chhattisgarh 15 5 80.00 20.00 0.00

10 odisha 56 0 0.00 0.00 0.00

11 tamil nadu 36 5 0.00 100.00 0.00

12 West Bengal 54 34 91.18 8.82 0.00

13 a & n Islands 18 7 57.14 28.57 14.29

14 arunachal Pradesh 0 0 0.00 0.00 0.00

15 assam 4 2 0.00 50.00 50.00

16 goa 13 5 60.00 20.00 20.00

17 haryana 14 0 0.00 0.00 0.00

18 himachal Pradesh 3 0 0.00 0.00 0.00

19 Jammu & Kashmir 3 0 0.00 0.00 0.00

20 Jharkhand 1 0 0.00 0.00 0.00

21 Kerala 10 3 0.00 100.00 0.00

22 manipur 4 0 0.00 0.00 0.00

23 meghalaya 10 12 41.67 50.00 8.33

24 mizoram 0 1 0.00 0.00 100.00

25 nagaland 2 1 0.00 0.00 100.00

26 Puducherry 9 0 0.00 0.00 0.00

27 Punjab 10 4 50.00 50.00 0.00

28 telangana 5 4 50.00 25.00 25.00

29 tripura 7 1 0.00 0.00 100.00

30 uttarakhand 16 14 42.86 57.14 0.00

All India 479 244 56.56 36.07 7.38
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more awareness and information need to be provided to farmers in order to manage soil health as per 
the prescriptions so that they reduce an over or under application of fertilizers and thereby increase 
their production.

5.1.11. Opinion on Coverage of additional crops

Table 5.1(n) presents the opinion of beneficiaries on coverage of additional crops. Overall, only 31.26% 
(out of 1385) of the beneficiaries are in favour of cultivating additional crops. However, in case of 
Gujarat, Andhra Pradesh, Maharashtra, Arunachal Pradesh, J&K, and Kerala, a significant number (55-
78%) of the beneficiaries are in favour of additional crops. 

Table 5.1(n). Beneficiaries’ opinion on Coverage of Additional Crops

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of beneficiaries 
respondedYes No

1 andhra Pradesh 68.42 31.58 38

2 gujarat 77.52 22.48 129

3 Karnataka 50.00 50.00 30

4 madhya Pradesh 42.59 57.41 54

5 maharashtra 73.17 26.83 41

6 rajasthan 30.00 70.00 10

7 uttar Pradesh 11.11 88.89 18

8 Bihar 21.43 78.57 14

9 chhattisgarh 18.18 81.82 33

10 odisha 49.38 50.62 81

11 tamil nadu 20.92 79.08 153

12 West Bengal 37.04 62.96 54

13 a & n Islands 28.21 71.79 39

14 arunachal Pradesh 70.00 30.00 30

15 assam 45.71 54.29 35

16 goa 20.00 80.00 20

17 haryana 11.54 88.46 26

18 himachal Pradesh 0.00 100.00 14

19 Jammu & Kashmir 55.56 44.44 9

20 Jharkhand 0.52 99.48 191

21 Kerala 55.56 44.44 18

22 manipur 11.54 88.46 26

23 meghalaya 9.09 90.91 55

24 mizoram 35.29 64.71 34

25 nagaland 11.83 88.17 93

26 Puducherry 5.00 95.00 40

27 Punjab 19.35 80.65 31

28 telangana 20.00 80.00 5

29 tripura 38.46 61.54 39

30 uttarakhand 28.00 72.00 25

All India 31.26 68.74 1385

Based on field observations, minor fruits or underutilized crops, which are high-value and drought-tolerant 
are to be encouraged. as r&d information on these crops is sporadic, aggregation of the data and modifying 
of the packages for local condition are of importance. Besides, standardization of plant production, spacing, 
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canopy management, mechanization, product and by-product utilization, value addition, documentation 
of nutritional and medicinal values, popularization and awareness creation regarding health benefits, 
carbon foot prints and importance of bio-diversity should be looked into. 

5.1.12. Investment and Subsidy

Investment and subsidy allocation play an important role for effective implementation and their impact.  
total investment and subsidy per hectare are presented in Table 5.1(o). It is evident from the table that 
the subsidy received varies from 22% to 60% and own investment from 26% to 76%. This indicates that 
subsidy for all categories should not be less than 40%. There is a need for reworking the subsidy pattern, 
wherever it is less than 40. the average investment was highest in Jharkhand (rs.7,11,694 per ha) and 
the lowest in arunachal Pradesh (rs.9489 per ha).

Table 5.1(o): Investment and Subsidy

Sl. 
No. States / UTs

% to the total
Average 

Investment  
(Rs. per ha)

borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 31.17 12.3 34.74 21.79 38753

2 gujarat 55.01 15 1.52 28.48 80555

3 Karnataka 49.53 0.66 25.3 24.51 78807

4 madhya Pradesh 56.31 0.32 1.94 41.43 62624

5 maharashtra 26.76 29.1 8.91 35.22 136045

6 rajasthan 47.96 0 0 52.04 48103

7 uttar Pradesh 53.13 0.97 5.8 40.11 33721

8 Bihar 75.57 0 0 24.43 14206

9 chhattisgarh 41.38 2.5 6.17 49.95 18248

10 odisha 51.49 0 0.39 48.12 19135

11 tamil nadu 56.47 4.75 10.09 28.69 120805

12 West Bengal 47.45 11.37 14.67 26.51 85165

13 a & n Islands 63.02 2.39 3.58 31.01 40109

14 arunachal Pradesh 64.85 0 6.82 28.32 9489

15 assam 44.05 0 10.25 45.7 100626

16 goa 52.72 6.67 10.52 30.1 66502

17 haryana 38.83 0 28.71 32.46 88317

18 himachal Pradesh 67.29 0 0 32.71 422234

19 Jammu & Kashmir 64.33 0 0 35.67 21404

20 Jharkhand 62.77 0 0.26 36.97 711694

21 Kerala 43.64 18.99 0 37.38 63977

22 manipur 73.91 0 0 26.09 20937

23 meghalaya 40.78 18.34 0.25 40.63 38290

24 mizoram 65.35 0 4.69 29.96 68259

25 nagaland 53.33 1.09 13.99 31.59 20304

26 Puducherry 55.27 4.82 16.68 23.23 102505

27 Punjab 55.97 9.24 0.59 34.19 230750

28 telangana 45.49 16.32 12.05 26.14 58481

29 tripura 40.19 36.07 0.26 23.48 74506

30 uttarakhand 40.03 0 0 59.97 68905

All India 51.57 8.94 8.09 31.4 61092
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5.1.13. Level of satisfaction

Table 5.1(p) presents the perception of beneficiaries regarding their level of satisfaction. Overall, a 
majority of the beneficiaries are highly satisfied with the area expansion component (‘Very Good’ to 
‘Good’) (82% out of 1088). 

In states such as Rajasthan, Kerala, Meghalaya and  Mizoram, majority of beneficiaries indicated that 
their level of satisfaction is ‘Very Good’, whereas, in Odisha the level of satisfaction of the all the 
beneficiaries is just ‘Average’. In Jharkhand, 50% of the beneficiaries were ‘Not satisfied’ with the 
component. 

Table 5.1(p): Levels of satisfaction regarding the component

Sl. 
No. States / UTs

No. of 
beneficiaries 
satisfied with 

the component

Rating (% to the total no. of satisfied beneficiaries)

Very Good Good Satisfactory Average Not 
Satisfied

1 andhra Pradesh 40 2.50 82.50 15.00 0.00 0.00

2 gujarat 121 31.75 53.17 9.52 3.17 2.38

3 Karnataka 37 27.03 54.05 16.22 2.70 0.00

4 madhya Pradesh 40 24.39 68.29 4.88 0.00 2.44

5 maharashtra 36 24.32 56.76 8.11 10.81 0.00

6 rajasthan 20 70.00 30.00 0.00 0.00 0.00

7 uttar Pradesh 16 43.75 50.00 6.25 0.00 0.00

8 Bihar 12 8.33 91.67 0.00 0.00 0.00

9 chhattisgarh 30 30.00 66.67 3.33 0.00 0.00

10 odisha 57 0.00 0.00 0.00 100.00 0.00

11 tamil nadu 152 49.67 48.37 1.96 0.00 0.00

12 West Bengal 60 25.00 71.67 0.00 3.33 0.00

13 a & n Islands 32 6.25 37.50 34.38 21.88 0.00

14 arunachal Pradesh 8 0.00 50.00 33.33 16.67 0.00

15 assam 29 13.79 62.07 17.24 6.90 0.00

16 goa 22 27.27 59.09 9.09 4.55 0.00

17 haryana 13 7.69 76.92 7.69 7.69 0.00

18 himachal Pradesh 14 7.69 53.85 15.38 23.08 0.00

19 Jammu & Kashmir 11 18.18 54.55 9.09 18.18 0.00

20 Jharkhand 2 0.00 50.00 0.00 0.00 50.00

21 Kerala 22 60.87 30.43 4.35 0.00 4.35

22 manipur 29 34.48 37.93 27.59 0.00 0.00

23 meghalaya 50 50.00 50.00 0.00 0.00 0.00

24 mizoram 34 76.47 23.53 0.00 0.00 0.00

25 nagaland 58 4.69 70.31 12.50 7.81 4.69

26 Puducherry 40 30.00 70.00 0.00 0.00 0.00

27 Punjab 27 15.38 80.77 3.85 0.00 0.00

28 telangana 16 17.65 76.47 0.00 0.00 5.88

29 tripura 33 17.65 44.12 32.35 5.88 0.00

30 uttarakhand 27 25.93 59.26 11.11 3.70 0.00

All India 1088 28.88 53.59 8.17 8.45 0.91
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5.2. Rejuvenation 

5.2.1. background 

rejuvenation programme is an important component aimed at enhancing production, productivity and 

quality. Rejuvenation programme should go hand in hand with the regular area expansion programme 

so as to achieve a high level of productivity and quality. Hence, it has been introduced mainly to 

increase productivity and survival rate of orchards and plantations that have old and senile plants. 

the component is implemented through individual farmers, farmer collectives, and commodity 

organizations. An assistance of 50% of the cost for a maximum of 2 hectares is provided per beneficiary 

for rejuvenation or replacement of senile plantations. For an effective influence and implementation, 

rejuvenation component focuses on cutting and removing old / senile palms, assistance for replanting, 

and improvement of existing coconut gardens through integrated management practices.

old orchards might lose their productivity due to age, soil exertion due to pest and diseases or climate 

change. many times, new high yielding varieties with a better consumer acceptance and more potential 

for trading globally might have evolved. Hence, the old orchards may require replacement with 

newer and vigorous planting materials. further, many orchards respond well to top-working, canopy 

management and pruning. many old orchards with original seedlings which are diverse in their character 

and taste, lacks uniformity in production and quality. Further, many food processing industries require 

very specific varieties for processing and value addition. Keeping this in view, MIDH has rightly provided 

for rejuvenation of old and senile orchards through proven technologies. however, the main guidelines 

do not specify further details like in respect of other components. however, the secondary statistics 

indicates that around 3% (Rs.261 crores) of the total allocation (Rs.9,062 crores) has been used for 

rejuvenation purpose. the total area covered under rejuvenation during the XII fYP comes to 1.74 lakh 

hectares and an average expenditure per hectare to Rs.15,047. Around 87% of the financial target under 

rejuvenation has been achieved. however, the study sample does not show the results in some of the 

major states that are under horticulture, such as maharashtra and West Bengal. 

5.2.2. Beneficiaries

Table 5.2(a) presents the number of farmers who have benefited under Rejuvenation scheme. Responses 

are elicited from 309 beneficiaries, out of which 12.30% were from Andhra Pradesh and 11.65% were 

from goa. 

Table 5.2(b) indicates the region-wise details of the Rejuvenation component. Out of 309 beneficiaries, 

67.31% have benefited through replacement of senile plantations, which forms the core of the 

component, followed by pruning/canopy management (24.60%), Nutrient management (4.53%) and 

Inter-cultivation (3.56%). However, in Gujarat, Odisha, Arunachal Pradesh, Assam, Himachal Pradesh, 

Kerala, Manipur, Nagaland, all the beneficiaries have rejuvenated their orchards through replacement of 

senile plantations. Whereas, in Puducherry, Telangana and Mizoram, a majority of the beneficiaries have 

benefitted from Pruning or canopy management. 

As soil health and nutrient management are also equally important in rejuvenating the old or less efficient 

orchards, soil health and Inm should be integrated with the rejuvenation component and promoted. 
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although top-working is one of the important forms of rejuvenation, especially under old orchards of 

mango, citrus, cashew, and certain minor fruits of a high value with a potential for processing (example: 

Jamun, Bael, tamarind, custard apple, Jack fruit etc.), we do not have a separate information on this 

component, which is perhaps subsumed under pruning and canopy management. In the next phase of 

MIDH, a separate sub-component of ‘top-working’ should be stressed upon.

Table 5.2(a): Beneficiaries

Sl. No. States / UTs No. of Beneficiaries % to the total

1 andhra Pradesh 38 12.30

2 gujarat 13 4.21

3 Karnataka 21 6.80

4 madhya Pradesh 10 3.24

5 rajasthan 3 0.97

6 uttar Pradesh 14 4.53

7 Bihar 5 1.62

8 odisha 17 5.50

9 tamil nadu 20 6.47

10 arunachal Pradesh 3 0.97

11 assam 13 4.21

12 goa 36 11.65

13 haryana 14 4.53

14 himachal Pradesh 5 1.62

15 Jammu and Kashmir 19 6.15

16 Kerala 12 3.88

17 manipur 3 0.97

18 meghalaya 3 0.97

19 mizoram 18 5.83

20 nagaland 1 0.32

21 Puducherry 1 0.32

22 telangana 18 5.83

23 uttarakhand 22 7.12

All India 309 100.00
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Table 5.2(b): Rejuvenation Interventions

Sl. 
No. States / UTs

% to the total no. of beneficiaries

Total No. of 
beneficiariesReplacement 

of senile 
plantation

Pruning /
Canopy 

management

Nutrient 
manage-

ment

Inter-
cultivation

1 andhra Pradesh 57.89 39.47 2.63 0.00 38

2 gujarat 100.00 0.00 0.00 0.00 13

3 Karnataka 52.38 47.62 0.00 0.00 21

4 madhya Pradesh 30.00 0.00 70.00 0.00 10

5 rajasthan 66.67 33.33 0.00 0.00 3

6 uttar Pradesh 57.14 42.86 0.00 0.00 14

7 Bihar 40.00 40.00 20.00 0.00 5

8 odisha 100.00 0.00 0.00 0.00 17

9 tamil nadu 90.00 10.00 0.00 0.00 20

10 arunachal Pradesh 100.00 0.00 0.00 0.00 3

11 assam 100.00 0.00 0.00 0.00 13

12 goa 58.33 19.44 2.78 19.44 36

13 haryana 57.14 28.57 7.14 7.14 14

14 himachal Pradesh 100.00 0.00 0.00 0.00 5

15 Jammu & Kashmir 78.95 0.00 5.26 15.79 19

16 Kerala 100.00 0.00 0.00 0.00 12

17 manipur 100.00 0.00 0.00 0.00 3

18 meghalaya 66.67 0.00 33.33 0.00 3

19 mizoram 38.89 55.56 5.56 0.00 18

20 nagaland 100.00 0.00 0.00 0.00 1

21 Puducherry 0.00 100.00 0.00 0.00 1

22 telangana 11.11 88.89 0.00 0.00 18

23 uttarakhand 90.91 9.09 0.00 0.00 22

all India 67.31 24.60 4.53 3.56 309
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5.2.3. Area covered 

Table 5.2(c) presents the area coverage with respect to sample beneficiaries under Rejuvenation 
component. at the aggregate level, around 485.99 ha has been covered under this component with a 
major proportion being under perennial crops like fruits, plantation crops and spices.

In majority of the states, fruits (398.55 ha) accounted for a major share of the total rejuvenated area. 
however, plantation crops in goa accounted for a major portion of the rejuvenated area in the state  
(76 ha out of 79.30 ha). Rejuvenation under spice crops was very minimal and only undertaken in Karnataka 
and Kerala. The main reason for this difference in area rejuvenated was mainly due to the varied cropping 
pattern.

Table 5.2(c): Rejuvenated Area under different crops

(in ha)

Sl. 
No. States / UTs fruits

Plantation crops

Spices Total AreaCrops for which 
yield is in Tons

Crops for which 
yield is in numbers*

1 andhra Pradesh 92.91 0.00 0.00 0.00 92.91

2 gujarat 16.28 0.00 0.00 0.00 16.28

3 Karnataka 28.02 0.00 0.00 4.09 32.11

4 madhya Pradesh 14.50 0.00 0.00 0.00 14.50

5 rajasthan 13.20 0.00 0.00 0.00 13.20

6 uttar Pradesh 13.30 0.00 0.00 0.00 13.30

7 Bihar 5.10 0.00 0.00 0.00 5.10

8 odisha 18.00 0.00 0.00 0.00 18.00

9 tamil nadu 5.60 0.00 0.00 0.00 5.60

10 arunachal Pradesh 5.50 0.00 0.00 0.00 5.50

11 assam 6.38 0.00 0.00 0.00 6.38

12 goa 3.30 52.00 24.00 0.00 79.30

13 haryana 28.75 0.00 0.00 0.00 28.75

14 himachal Pradesh 4.65 0.00 0.00 0.00 4.65

15 Jammu & Kashmir 11.05 0.00 0.00 0.00 11.05

16 Kerala 0.00 0.00 0.00 5.60 5.60

17 manipur 6.00 0.00 0.00 0.00 6.00

18 meghalaya 1.27 1.75 0.00 0.00 3.02

19 mizoram 8.80 0.00 0.00 0.00 8.80

20 nagaland 2.00 0.00 0.00 0.00 2.00

21 Puducherry 0.20 0.00 0.00 0.00 0.20

22 telangana 100.50 0.00 0.00 0.00 100.50

23 uttarakhand 13.24 0.00 0.00 0.00 13.24

All India 398.55 53.75 24.00 9.69 485.99

* For Example, Coconut is taken separately as the production is expressed in numbers instead of Tons
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5.2.4. Survival Rate and Reasons for a low survival 

Table 5.2(d) shows the number of beneficiaries reporting differential survival rates of horticultural crops. 
These results indicate that, all the regions have done fairly well in terms of the final crop survival rates. 
Overall, 91.91% of the beneficiaries have reported that the survival rate of their horticultural crops was 
75-100% inferring that the rejuvenation programme has been considerably successful. Improving irrigation 
facility, timely supply of inputs, control of pest and diseases and improving monitoring and supervision on 
need basis can further enhance the survival rates. In andhra Pradesh, goa, madhya Pradesh and Karnataka, 
more than 50% of the beneficiaries have reported that the survival rate of their crops was 100%. Whereas, 
in Bihar, Arunachal Pradesh, Telangana and Uttarakhand, more than 20% of the beneficiaries have stated 
that the survival rate of their crops was less than 50%. This could be because of the lack of quality seed 
materials and other technical support, details of which are presented in Table 5.2(e). this indicates that 
these states have to be directed to give more importance to the establishment of nurseries so as to provide 
quality seed material and also to provide technical support and training to both farmers and producers. 

Table 5.2(d): Plant Survival Rates

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiaries100% 75-90% 50-75% <50%

1 andhra Pradesh 94.74 5.26 0.00 0.00 38

2 gujarat 0.00 84.62 15.38 0.00 13

3 Karnataka 52.38 47.62 0.00 0.00 21

4 madhya Pradesh 50.00 10.00 30.00 10.00 10

5 rajasthan 0.00 100.00 0.00 0.00 3

6 uttar Pradesh 35.71 21.43 35.71 7.14 14

7 Bihar 0.00 60.00 0.00 40.00 5

8 odisha 0.00 100.00 0.00 0.00 17

9 tamil nadu 0.00 100.00 0.00 0.00 20

10 arunachal Pradesh 33.33 33.33 0.00 33.33 3

11 assam 15.38 76.92 7.69 0.00 13

12 goa 94.44 5.56 0.00 0.00 36

13 haryana 35.71 28.57 21.43 14.29 14

14 himachal Pradesh 0.00 80.00 20.00 0.00 5

15 Jammu & Kashmir 10.53 57.89 15.79 15.79 19

16 Kerala 8.33 41.67 50.00 0.00 12

17 manipur 0.00 33.33 66.67 0.00 3

18 meghalaya 33.33 66.67 0.00 0.00 3

19 mizoram 0.00 100.00 0.00 0.00 15

20 nagaland 0.00 100.00 0.00 0.00 1

21 Puducherry 27.78 61.11 5.56 5.56 18

22 telangana 0.00 45.00 35.00 20.00 20

23 uttarakhand 35.64 48.18 11.22 4.96 303

all India 67.31 24.60 4.53 3.56 309
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Table 5.2(e) presents broad reasons for low survival rates across farmers and the regions. a majority of 
the beneficiaries are found to have faced low survival rates either due to lack of water / failure of rains 
(34.03%), pests and diseases (22.22%), lack of quality plants/seeds (18.75%) or lack of monitoring and 
supervision (11.11%). 

In Rajasthan, Goa, Himachal Pradesh, J&K, Kerala and Manipur, a majority of the beneficiaries faced 
untimely supply of inputs, and water scarcity / failure of rains. Whereas in case of Gujarat, Arunachal 
Pradesh and Haryana, a majority of the beneficiaries reported that poor quality of planting material/
seeds is a major cause of low survival rate. In telangana, the main reason has been unsuitable soil 
condition. In Karnataka, madhya Pradesh and assam, low survival rate has been attributed to incidence 
of pests and diseases. While in mizoram and meghalaya, it is a lack of monitoring and supervision. 

These results indicate that creation of water resources, provision of quality seed materials and INM 
should be given more importance in the coming years based on the need in the respective states. 

Table 5.2(e): Reasons for low survival rates

Sl. 
No.

States / UTs

% to the total no. of beneficiaries

Total No. of 
beneficiaries

Un-
suitable 

soil

bad quality 
of plants / 

seeds

Lack of 
water / 

failure of    
rains

Untimely  
supply of  

inputs

Pests 
and 

diseases

Lack of 
monitoring 

and 
supervision

1 gujarat 0.00 66.67 0.00 33.33 0.00 0.00 3

2 Karnataka 0.00 12.50 37.50 0.00 50.00 0.00 8

3 madhya Pradesh 0.00 0.00 0.00 0.00 100.00 0.00 5

4 rajasthan 0.00 0.00 66.67 33.33 0.00 0.00 3

5 uttar Pradesh 0.00 44.44 33.33 11.11 0.00 11.11 9

6 Bihar 0.00 0.00 40.00 20.00 0.00 40.00 5

7 odisha 0.00 25.00 37.50 25.00 12.50 0.00 8

8 tamil nadu 20.00 25.00 40.00 10.00 5.00 0.00 20

9 arunachal Pradesh 0.00 50.00 0.00 0.00 50.00 0.00 2

10 assam 0.00 9.09 9.09 0.00 72.73 9.09 11

11 goa 0.00 0.00 100.00 0.00 0.00 0.00 2

12 haryana 0.00 55.56 33.33 11.11 0.00 0.00 9

13 himachal Pradesh 20.00 20.00 60.00 0.00 0.00 0.00 5

14 Jammu & Kashmir 0.00 5.88 76.47 0.00 17.65 0.00 17

15 Kerala 0.00 0.00 50.00 0.00 50.00 0.00 2

16 manipur 0.00 0.00 0.00 100.00 0.00 0.00 3

17 meghalaya 0.00 0.00 0.00 0.00 0.00 100.00 2

18 mizoram 0.00 0.00 0.00 0.00 0.00 100.00 8

19 telangana 100.00 0.00 0.00 0.00 0.00 0.00 1

20 uttarakhand 4.76 19.05 23.81 4.76 38.10 9.52 21

All India 4.86 18.75 34.03 9.03 22.22 11.11 144
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5.2.5. Sources and quality of planting material 

As the sources of planting material and its quality are very important for the rejuvenation component 

to be effective in terms of its implementation, figure 5.2(a) and Table 5.2(f) present the sources 

and quality of planting material, respectively. Overall, 34.95% of the beneficiaries indicated that they 

purchased planting material from private nurseries and 41.75% from Horticulture Department. 

Because of high demand and competition in already developed states, private nurseries emerged as 

key players in supplying planting materials. Karnataka, manipur and Puducherry, indicated that more 

than 80% of the beneficiaries sourced planting material from private nurseries and rest from public and 

horticulture departments, whereas in Odisha, more than 50% of the beneficiaries reported that they 

sourced planting material from public source. 

Our field observations reveal that, some states do not have sufficient nursery establishments to meet 

the demand and hence, the demand is being met by the neighbouring states. as a result, the cost of 

planting material in those states has been relatively high, which should be seriously considered by 

those respective states so as to encourage the establishment of new nurseries and to provide quality 

planting material at lower costs. this situation was observed in gujarat, uP, Bihar and north eastern 

States. A significant proportion of the farmers in most of the states (Bihar, Madhya Pradesh, Rajasthan, 

tamil nadu, arunachal Pradesh, assam, himachal Pradesh, J&K, meghalaya, mizoram, nagaland and 

uttarakhand) are found to have sourced planting materials from the horticulture department.

figure 5.2(a): Sources of planting material (%)
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Table 5.2(f): Sources of Planting Material

Sl. 
No. States / UTs

% to the total no. of beneficiaries
Total No. of 

beneficiariesPrivate   
Nursery

Public    
Nursery

NGO 
nursery

Hort.  
Dept.

Imported 
material Others

1 andhra Pradesh 52.63 23.68 23.68 0.00 0.00 0.00 38

2 gujarat 53.85 23.08 7.69 15.38 0.00 0.00 13

3 Karnataka 85.71 0.00 0.00 14.29 0.00 0.00 21

4 madhya Pradesh 10.00 20.00 0.00 60.00 0.00 10.00 10

5 rajasthan 33.33 0.00 0.00 66.67 0.00 0.00 3

6 uttar Pradesh 35.71 14.29 14.29 35.71 0.00 0.00 14

7 Bihar 0.00 0.00 0.00 100.00 0.00 0.00 5

8 odisha 41.18 58.82 0.00 0.00 0.00 0.00 17

9 tamil nadu 25.00 5.00 5.00 65.00 0.00 0.00 20

10 arunachal Pradesh 0.00 0.00 0.00 100.00 0.00 0.00 3

11 assam 15.38 0.00 15.38 61.54 0.00 7.69 13

12 goa 36.11 11.11 13.89 27.78 11.11 0.00 36

13 haryana 35.71 14.29 0.00 42.86 0.00 7.14 14

14 himachal Pradesh 20.00 0.00 0.00 80.00 0.00 0.00 5

15 Jammu & Kashmir 0.00 0.00 0.00 100.00 0.00 0.00 19

16 Kerala 16.67 0.00 0.00 41.67 41.67 0.00 12

17 manipur 100.00 0.00 0.00 0.00 0.00 0.00 3

18 meghalaya 0.00 33.33 0.00 66.67 0.00 0.00 3

19 mizoram 16.67 0.00 0.00 83.33 0.00 0.00 18

20 nagaland 0.00 0.00 0.00 100.00 0.00 0.00 1

21 Puducherry 100.00 0.00 0.00 0.00 0.00 0.00 1

22 telangana 61.11 11.11 0.00 11.11 16.67 0.00 18

23 uttarakhand 13.64 0.00 0.00 81.82 0.00 4.55 22

All India 34.95 11.65 6.47 41.75 3.88 1.29 309

 

fig 5.2(b) and Table 5.2(g) presents quality of planting material supplied. Majority of the beneficiaries 

across all the states indicated that the quality of planting materials was ‘Very Good’ (31.07%) to ‘Good’ 

(55.99%). However, in Gujarat, 53.85% of the beneficiaries indicated that the quality of their planting 

material has been ‘Average’. This may be due to the fact that Gujarat mostly depend on neighbouring 

states for planting material. Whereas, 33.33% of the beneficiaries in Arunachal Pradesh have indicated 

that the quality of planting material was ‘Below Average’. A strict monitoring of the quality standards, 

certification, rating them and accreditation can lead to a better supply of quality planting material.
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Table 5.2(g): Beneficiaries’ opinion on quality of Planting Material

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesVery Good Good Average below Average

1 andhra Pradesh 39.47 60.53 0.00 0.00 38

2 gujarat 7.69 38.46 53.85 0.00 13

3 Karnataka 57.14 28.57 14.29 0.00 21

4 madhya Pradesh 30.00 60.00 0.00 10.00 10

5 rajasthan 33.33 66.67 0.00 0.00 3

6 uttar Pradesh 28.57 42.86 14.29 14.29 14

7 Bihar 0.00 80.00 0.00 20.00 5

8 odisha 0.00 100.00 0.00 0.00 17

9 tamil nadu 35.00 65.00 0.00 0.00 20

10 arunachal Pradesh 33.33 33.33 0.00 33.33 3

11 assam 15.38 61.54 23.08 0.00 13

12 goa 16.67 66.67 13.89 2.78 36

13 haryana 42.86 28.57 14.29 14.29 14

14 himachal Pradesh 20.00 60.00 20.00 0.00 5

15 Jammu & Kashmir 5.26 73.68 21.05 0.00 19

16 Kerala 83.33 16.67 0.00 0.00 12

17 manipur 0.00 100.00 0.00 0.00 3

18 meghalaya 0.00 100.00 0.00 0.00 3

19 mizoram 55.56 33.33 11.11 0.00 18

20 nagaland 0.00 100.00 0.00 0.00 1

21 Puducherry 0.00 100.00 0.00 0.00 1

22 telangana 66.67 27.78 0.00 5.56 18

23 uttarakhand 18.18 72.73 9.09 0.00 22

All India 31.07 55.99 10.03 2.91 309

figure 5.2(b): Opinion on quality of Planting Material
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5.2.6. Productivity and farmers’ views on production 

Table 5.2(h) presents the total productivity of horticulture crop categories (tons per hectare). the 
reported total productivity enhancement has been modest (7.62 tons per ha for fruits) under the 
rejuvenation programme. This may be due to the fact that some more time might be required to 
complete the gestation period before reaping the full benefits. 

The average productivity of fruit crops is significantly higher than the country average productivity, viz., 
Karnataka, madhya Pradesh, uttar Pradesh, odisha, tamil nadu, nagaland, assam and Puducherry. It is 
around 20 tons per hectare in tamil nadu and Puducherry.

Table 5.2(h): Productivity

(in tonnes per ha)

Sl. 
No. States / UTs fruits

Plantation crops

Spices Total AreaCrops for 
which yield 
is in Tons

Crops for which 
yield is in 
numbers*

1 andhra Pradesh 9.21 0.00 0 0.00 9.21

2 gujarat 6.19 0.00 0 0.00 6.19

3 Karnataka 13.97 0.00 0 0.32 12.23

4 madhya Pradesh 14.62 0.00 0 0.00 14.62

5 rajasthan 1.85 0.00 0 0.00 1.85

6 uttar Pradesh 17.50 0.00 0 0.00 17.50

7 Bihar 6.47 0.00 0 0.00 6.47

8 odisha 16.06 0.00 0 0.00 16.06

9 tamil nadu 28.21 0.00 0 0.00 28.21

10 arunachal Pradesh 0.10 0.00 0 0.00 0.10

11 assam 12.19 0.00 0 0.00 12.19

12 goa 1.17 3.35 4533 0.00 3.22

13 haryana 5.24 0.00 0 0.00 5.24

14 himachal Pradesh 7.57 0.00 0 0.00 7.57

15 Jammu & Kashmir 1.31 0.00 0 0.00 1.31

16 Kerala 0.00 0.00 0 58.25 58.25

17 manipur 8.33 0.00 0 0.00 8.33

18 meghalaya 8.66 0.86 0 0.00 4.14

19 mizoram 2.24 0.00 0 0.00 2.24

20 nagaland 17.50 0.00 0 0.00 17.50

21 Puducherry 20.00 0.00 0 0.00 20.00

22 telangana 2.87 0.00 0 0.00 2.87

23 uttarakhand 3.85 0.00 0 0.00 3.85

All India 7.62 3.27 4533 33.80 7.67

* For Example, Coconut has been taken separately, as the production is expressed in numbers instead of Tons
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As farmers’ views on production are important for an impact evaluation, Table 5.2(i) presents their views 
on production after rejuvenation. About 52.35% of the beneficiaries, indicated that their production 
has been increased moderately, 23.83% as high, 16.78% as average, 1.68% as low, and 5% opined that 
there has been ‘No change’. Particularly, in Himachal Pradesh, majority of the beneficiaries indicated 
that their production was ‘Average’. However, this trend is in tune with their opinion on incremental 
income. Perhaps, the productivity may increase in future with an improvement in fruit and plantation 
crop canopy.

Table 5.2(i): farmers’ views on production

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesHigh Moderate Average Low No Change

1 andhra Pradesh 36.84 57.89 5.26 0.00 0.00 38

2 gujarat 0.00 92.31 0.00 0.00 7.69 13

3 Karnataka 47.62 52.38 0.00 0.00 0.00 21

4 madhya Pradesh 90.00 0.00 0.00 0.00 10.00 10

5 rajasthan 33.33 66.67 0.00 0.00 0.00 3

6 uttar Pradesh 42.86 14.29 21.43 7.14 14.29 14

7 Bihar 0.00 80.00 0.00 0.00 20.00 5

8 odisha 0.00 94.12 0.00 0.00 5.88 17

9 tamil nadu 45.00 55.00 0.00 0.00 0.00 20

10 arunachal Pradesh 0.00 33.33 33.33 0.00 33.33 3

11 assam 0.00 69.23 30.77 0.00 0.00 13

12 goa 2.78 52.78 44.44 0.00 0.00 36

13 haryana 14.29 14.29 35.71 7.14 28.57 14

14 himachal Pradesh 0.00 40.00 60.00 0.00 0.00 5

15 Jammu & Kashmir 5.26 47.37 47.37 0.00 0.00 19

16 Kerala 16.67 75.00 0.00 8.33 0.00 12

17 manipur 0.00 100.00 0.00 0.00 0.00 3

18 meghalaya 33.33 66.67 0.00 0.00 0.00 3

19 mizoram 54.55 27.27 0.00 0.00 18.18 11

20 nagaland 100.00 0.00 0.00 0.00 0.00 1

21 Puducherry 0.00 100.00 0.00 0.00 0.00 1

22 telangana 33.33 33.33 16.67 11.11 5.56 18

23 uttarakhand 11.11 55.56 22.22 0.00 11.11 18

All India 23.83 52.35 16.78 1.68 5.37 298
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5.2.7. Net income and farmers’ views on incremental income

Net income of sample farmers benefitted under Rejuvenation component are given in Table 5.2(j). fruit 
growing beneficiaries have realized an incremental income of Rs.82,512; growers of plantation crops for 
yield measured in tons have realized rs.40,902 and for those plantations where the yield is in numbers 
per ha, the net income has been rs.15,792. 

Spice growing beneficiaries have realized an increased income of Rs.2,32,982 per ha. It is likely that the 
net income may go up in future with an improvement in fruit and plantation crop canopy. 

Table 5.2(j): Net Income

(rs. Per ha)

Sl. 
No. States / UTs fruits

Plantation crops

Spices
Crops for which 
yield is in Tons

Crops for which yield 
is in numbers*

1 andhra Pradesh 51760 0 0 0

2 gujarat 77211 0 0 0

3 Karnataka 106174 0 0 18484

4 madhya Pradesh 208621 0 0 0

5 rajasthan 103788 0 0 0

6 uttar Pradesh 202105 0 0 0

7 Bihar 75490 0 0 0

8 odisha 53222 0 0 0

9 tamil nadu 313304 0 0 0

10 arunachal Pradesh 636 0 0 0

11 assam 126567 0 0 0

12 goa 32424 37279 15792 0

13 haryana 82783 0 0 0

14 himachal Pradesh 178495 0 0 0

15 Jammu & Kashmir 26561 0 0 0

16 Kerala 0 0 0 389643

17 manipur 133333 0 0 0

18 meghalaya 259843 148571 0 0

19 mizoram 127273 0 0 0

20 nagaland 200000 0 0 0

21 Puducherry 250000 0 0 0

22 telangana 50896 0 0 0

23 uttarakhand 73814 0 0 0

All India 82512 40902 15792 232982

* For Example, Coconut has been taken separately, as the production is expressed in numbers instead of Tons
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Beneficiaries’ opinion on incremental income are presented in Table 5.2(k). Overall, 88.05% of the 
beneficiaries have realized an incremental income from the rejuvenation scheme. However, in J&K, 
Bihar, Mizoram and Arunachal Pradesh, a significant proportion of beneficiaries indicated that there 
has been ‘no change’ in their income. Since a majority of them have affirmed incremental income, the 
rejuvenation programme can be considered as successful.

Table 5.2(k): Beneficiaries’ opinion on incremental Income

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesYes No No Change

1 andhra Pradesh 100.00 0.00 0.00 38

2 gujarat 100.00 0.00 0.00 13

3 Karnataka 100.00 0.00 0.00 21

4 madhya Pradesh 90.00 0.00 10.00 10

5 rajasthan 100.00 0.00 0.00 3

6 uttar Pradesh 78.57 0.00 21.43 14

7 Bihar 60.00 0.00 40.00 5

8 odisha 100.00 0.00 0.00 17

9 tamil nadu 100.00 0.00 0.00 20

10 arunachal Pradesh 33.33 33.33 33.33 3

11 assam 100.00 0.00 0.00 12

12 goa 97.22 2.78 0.00 36

13 haryana 70.00 10.00 20.00 10

14 himachal Pradesh 100.00 0.00 0.00 5

15 Jammu & Kashmir 23.53 11.76 64.71 17

16 Kerala 91.67 8.33 0.00 12

17 manipur 100.00 0.00 0.00 3

18 meghalaya 100.00 0.00 0.00 3

19 mizoram 57.14 7.14 35.71 14

20 nagaland 100.00 0.00 0.00 1

21 Puducherry 100.00 0.00 0.00 1

22 telangana 100.00 0.00 0.00 18

23 uttarakhand 82.35 5.88 11.76 17

All India 88.05 2.73 9.22 293
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5.2.8. Integration with other components

Table 5.2(l) presents a crop category-wise number of farmers, integrating rejuvenation with other 
components. The results show that in Rajasthan and Tamil Nadu, more than 60% of the beneficiaries 
have integrated rejuvenation with other components. Integration of rejuvenation component with other 
components has been mainly undertaken with respect to perennials like fruits, spices and plantation 
crops.  

Table 5.2(l): Integration with other component/s

Sl. 
No. States / UTs

% of beneficiaries integrating 
rejuvenation with other 

component

Total No. of  
beneficiaries

1 andhra Pradesh 0.00 38

2 gujarat 0.00 13

3 Karnataka 19.05 21

4 madhya Pradesh 10.00 10

5 rajasthan 66.67 3

6 uttar Pradesh 7.14 14

7 Bihar 0.00 5

8 odisha 11.76 17

9 tamil nadu 65.00 20

10 arunachal Pradesh 0.00 3

11 assam 15.38 13

12 goa 0.00 36

13 haryana 14.29 14

14 himachal Pradesh 0.00 5

15 Jammu & Kashmir 15.79 19

16 Kerala 0.00 12

17 manipur 0.00 3

18 meghalaya 0.00 3

19 mizoram 16.67 18

20 nagaland 0.00 1

21 Puducherry 0.00 1

22 telangana 0.00 18

23 uttarakhand 4.55 22

All India 11.00 309



130

Impact Evaluation of NHM and HMNEH

5.2.9. Participation in training programmes

fig 5.2(m) show the number of farmers who have participated in the training programmes related 
to rejuvenation. A majority of the beneficiaries (63.75%) at all India level participated in training  
programmes.

Table 5.2(m): Participation in training programmes

Sl. 
No. States / UTs

%  of beneficiaries 
participated in the training 

programmes

Total No. of  
beneficiaries

1 andhra Pradesh 76.32 38

2 gujarat 100.00 13

3 Karnataka 85.71 21

4 madhya Pradesh 40.00 10

5 rajasthan 100.00 3

6 uttar Pradesh 50.00 14

7 Bihar 60.00 5

8 odisha 94.12 17

9 tamil nadu 95.00 20

10 arunachal Pradesh 0.00 3

11 assam 38.46 13

12 goa 63.89 36

13 haryana 21.43 14

14 himachal Pradesh 60.00 5

15 Jammu & Kashmir 36.84 19

16 Kerala 41.67 12

17 manipur 33.33 3

18 meghalaya 33.33 3

19 mizoram 72.22 18

20 nagaland 100.00 1

21 Puducherry 100.00 1

22 telangana 72.22 18

23 uttarakhand 40.91 22

All India 63.75 309
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5.2.10. Reasons for plant loss in old (senile) plantations

Table 5.2(n) shows the major reasons for plant loss in old/senile plantations. A majority of the farmers 

indicated that plant loss has been due scarcity of water (22.56%), natural calamities (16.54%), old 

plantation (14.29%) and poor management (13.91%). Other causes for plant loss were minimal among 

the surveyed beneficiaries. Whatever may be the reasons, the rejuvenation of old and senile plantations 

should be made part of horticulture development process in the years to come in order to increase 

production and productivity.  

 
Table 5.2(n): Reasons for plant loss across old (senile) plantations

Sl. 
No.

States / UTs

% to the total no. of beneficiaries
Total 
No. of 
benefi-
ciaries

Poor 
Management

Water 
Problem

Pesti-
cides

Natural 
calami-

ties

Change 
in 

variety

Increased 
Yield

old 
planta-

tion

Quality of 
fruit was 
not good

Disease 
Manage-

ment

Shifting 
to HD/ 
UHD

Others

1 andhra Pradesh 13.16 21.05 7.89 47.37 0.00 10.53 0.00 0.00 0.00 0.00 0.00 38

2 Karnataka 5.00 60.00 10.00 0.00 0.00 5.00 0.00 20.00 0.00 0.00 0.00 20

3 madhya Pradesh 0.00 0.00 10.00 0.00 0.00 0.00 30.00 0.00 20.00 0.00 40.00 10

4 rajasthan 0.00 50.00 0.00 0.00 50.00 0.00 0.00 0.00 0.00 0.00 0.00 2

5 uttar Pradesh 14.29 0.00 21.43 7.14 14.29 0.00 28.57 7.14 0.00 7.14 0.00 14

6 Bihar 20.00 0.00 0.00 20.00 0.00 0.00 20.00 0.00 20.00 0.00 20.00 5

7 odisha 71.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.57 0.00 0.00 7

8 tamil nadu 15.00 40.00 15.00 10.00 10.00 10.00 0.00 0.00 0.00 0.00 0.00 20

9 arunachal 
Pradesh 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3

10 assam 0.00 0.00 0.00 16.67 33.33 0.00 41.67 0.00 8.33 0.00 0.00 12

11 goa 22.22 22.22 11.11 16.67 11.11 2.78 2.78 11.11 0.00 0.00 0.00 36

12 haryana 6.67 6.67 13.33 20.00 0.00 6.67 40.00 6.67 0.00 0.00 0.00 15

13 himachal Pradesh 0.00 50.00 0.00 25.00 0.00 0.00 0.00 0.00 0.00 25.00 0.00 4

14 Jammu & Kashmir 0.00 88.89 0.00 5.56 0.00 0.00 5.56 0.00 0.00 0.00 0.00 18

15 manipur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.33 66.67 0.00 0.00 3

16 meghalaya 33.33 0.00 33.33 0.00 0.00 0.00 33.33 0.00 0.00 0.00 0.00 3

17 mizoram 41.18 0.00 0.00 0.00 0.00 0.00 58.82 0.00 0.00 0.00 0.00 17

18 nagaland 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1

19 Puducherry 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1

20 telangana 0.00 0.00 0.00 38.89 5.56 38.89 5.56 0.00 0.00 0.00 11.11 18

21 uttarakhand 10.53 21.05 15.79 5.26 0.00 0.00 26.32 10.53 10.53 0.00 0.00 19

All India 13.91 22.56 9.40 16.54 5.26 6.02 14.29 4.89 3.76 0.75 2.63 266
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5.2.11. Beneficiaries who have carried out rejuvenation

Table 5.2(o) shows the various categories of beneficiaries who have carried out rejuvenation. Across all 
the states, majority of the beneficiaries are individual farmers (82.53%).  However, it is considered that 
more professionals should be involved in rejuvenation, especially top-working of fruits and plantation 
crops as this involves a high level of skills in pruning, grafting, canopy management and input supply in 
respect of field management.

 
Table 5.2(o): Individuals/Organisations who have carried out rejuvenation

Sl. 
No.

States / UTs

% to the total no. of beneficiaries
Total No. of 

beneficiariesIndividual 
farmers

farmer 
organization

SHGs NGOs
Commodity 

Organizations
Others

1 andhra Pradesh 100.00 0.00 0.00 0.00 0.00 0.00 38

2 gujarat 100.00 0.00 0.00 0.00 0.00 0.00 12

3 Karnataka 85.00 10.00 0.00 0.00 5.00 0.00 20

4 madhya Pradesh 62.50 12.50 0.00 12.50 0.00 12.50 8

5 rajasthan 0.00 0.00 0.00 0.00 0.00 100.00 2

6 uttar Pradesh 53.85 23.08 0.00 0.00 0.00 23.08 13

7 Bihar 100.00 0.00 0.00 0.00 0.00 0.00 5

8 odisha 100.00 0.00 0.00 0.00 0.00 0.00 17

9 tamil nadu 100.00 0.00 0.00 0.00 0.00 0.00 20

10 arunachal Pradesh 66.67 0.00 33.33 0.00 0.00 0.00 3

11 assam 76.92 0.00 0.00 0.00 0.00 23.08 13

12 goa 100.00 0.00 0.00 0.00 0.00 0.00 37

13 haryana 61.54 23.08 0.00 0.00 15.38 0.00 13

14 himachal Pradesh 50.00 0.00 0.00 25.00 0.00 25.00 4

15 Jammu & Kashmir 60.00 13.33 13.33 0.00 0.00 13.33 15

16 Kerala 100.00 0.00 0.00 0.00 0.00 0.00 12

17 manipur 100.00 0.00 0.00 0.00 0.00 0.00 3

18 meghalaya 100.00 0.00 0.00 0.00 0.00 0.00 3

19 mizoram 41.18 0.00 0.00 0.00 0.00 58.82 17

20 nagaland 100.00 0.00 0.00 0.00 0.00 0.00 1

21 Puducherry 100.00 0.00 0.00 0.00 0.00 0.00 1

22 telangana 100.00 0.00 0.00 0.00 0.00 0.00 18

23 uttarakhand 41.18 11.76 5.88 0.00 0.00 41.18 17

All India 82.53 4.45 1.37 0.68 1.03 9.93 292
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5.2.12. Soil health practice and soil test

Table 5.2(p) gives the details of soil health practice and soil test undertaken by the beneficiaries. This 
indicates that there is still a lot of scope for encouraging farmers to get the soil tested and practiced as 
per the prescriptions of the soil health card. this will help in selecting the type of crop and variety to 
be grown as per the soil suitability and regulating the fertilizer application in order to get an optimum 
production. hence, more awareness should be generated among the farmers regarding the importance 
of soil health and quantum of fertilizer application so as to avoid over or under application.

Overall, about 53% of the total beneficiaries who have tested soil are holding soil health cards, of which 
71% are fully practicing as per soil health card recommendation and 25% are partially practicing.

Table 5.2(p): Soil Health Practice and Soil Test

Sl. 
No. States / UTs

No. of 
Beneficiaries 

who have tested 
soil

No. of 
beneficiaries 

holding the Soil 
health cards

Practice status in relation to the Soil 
Health Card (% to the total)

fully Partially Not at all

1 andhra Pradesh 27 24 70.83 29.17 0.00

2 gujarat 3 3 100.00 0.00 0.00

3 Karnataka 5 1 0.00 100.00 0.00

4 madhya Pradesh 3 2 50.00 0.00 50.00

5 rajasthan 3 2 100.00 0.00 0.00

6 uttar Pradesh 6 2 50.00 0.00 50.00

7 Bihar 2 1 100.00 0.00 0.00

8 odisha 17 10 100.00 0.00 0.00

9 tamil nadu 3 0 0.00 0.00 0.00

10 goa 28 9 66.67 33.33 0.00

11 haryana 9 1 100.00 0.00 0.00

12 himachal Pradesh 2 1 100.00 0.00 0.00

13 Jammu & Kashmir 1 0 0.00 0.00 0.00

14 Kerala 9 1 100.00 0.00 0.00

15 Puducherry 1 0 0.00 0.00 0.00

16 telangana 5 5 40.00 60.00 0.00

17 uttarakhand 13 10 50.00 40.00 10.00

All India 137 72 70.83 25.00 4.17
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5.2.13. Investment and Subsidy

Investment and subsidy allocation play an important role for an effective implementation of rejuvenation 
and their impact. Table 5.2(q) presents the details of total investment and subsidy per hectare. on an 
average, the total investment made on rejuvenation of old orchards amounts to Rs.39,854 per ha. 

However, the modification in the cost norms every year to match the cost escalation may be considered 
in the next phase. 

Table 5.2(q): Investment and subsidy

Sl. 
No. States / UTs

% to the total

Average 
Investment  
(Rs. per ha)

borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 51.95 10.71 6.25 31.09 24115

2 gujarat 75.41 2.15 0 22.44 82678

3 Karnataka 64.13 0 0 35.87 34820

4 madhya Pradesh 24.49 31.72 0 43.79 47878

5 rajasthan 1.92 64.27 0 33.82 68371

6 uttar Pradesh 53.02 0 0 46.98 194002

7 Bihar 69.60 0 0 30.40 24510

8 odisha 52.88 0 0 47.12 42028

9 tamil nadu 67.45 0 3.36 29.19 106294

10 arunachal Pradesh 71.30 0 0 28.70 10455

11 assam 48.70 0 0 51.30 52461

12 goa 45.98 9.02 10.51 34.49 32869

13 haryana 69.73 0 0 30.27 33722

14 himachal Pradesh 67.98 0 0 32.02 63905

15 Jammu and Kashmir 58.97 0 0 41.03 18416

16 Kerala 66.49 0 0 33.51 36232

17 manipur 72.73 0 0 27.27 18333

18 meghalaya 33.80 9.86 0 56.34 23510

19 mizoram 66.89 0 0 33.11 34489

20 nagaland 30.30 0 45.45 24.24 33000

21 Puducherry 47.17 0 24.53 28.30 1325000

22 telangana 58.51 0 0.93 40.56 26786

23 uttarakhand 38.98 0 0 61.02 62779

All India 52.8 6.77 2.86 37.57 39854
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5.3. Protected Cultivation

5.3.1. background

climate change, increasing population, increased pressure on natural resources and growing demand for 
good quality horticulture produce demands a shift from traditional method of cultivation to advanced 
technologies like protected cultivation. Various protected cultivation structures include, poly house/
green house, shade net house, plastic mulching, plastic tunnels, anti-bird and anti-hail nets. farmers 
are seen to have adopted these technologies based on the affordability and available infrastructure.

since protected cultivation is one of the major components in meeting the demand for horticulture 
produce, substantial amount of subsidy under the NHM/HMNEH was provided to the farmers with an 
intention of enhancing productivity and quality of produce. The increase in productivity of the structures 
has spurred a great interest among the farmers in taking up this technology. this is evident from the 
increase in the number of protected cultivation structures over the years.

macro data shows that the area, production and productivity of horticulture crops under protected 
cultivation crops have increased tremendously. this was possible since protected cultivation has 
aided the farmers to reap higher yields in limited area by withstanding the adverse effects of varying 
environment conditions.

5.3.2. Beneficiaries

A detailed analysis of the protected cultivation shows that the sample beneficiaries under protected 
cultivation are found in all states barring andaman & nicobar Islands, Puducherry and tripura  
(Table 5.3(a)). the number of structures assisted under nhm stands at 715 in 27 states. 

5.3.2.1. Distribution of Protected Cultivation Structures 

the structures under protected cultivation are Poly green houses (Pgh), Poly tunnels, shade nets, 
polythene mulching, anti-bird and hail nets.  subsidies have been provided under nhm for the construction 
of these structures. the green houses are  covered with uV Polythene sheets which are shelters having 
a height of about six metres, with an ultra violet stabilized covering and insect-proof nets. Poly houses 
enable the control of sunlight and humidity. green house technology is used for protecting the plants 
from the adverse climatic conditions. It provides the optimum growth conditions required in terms of 
light, temperature, humidity etc. for the best growth of plants to achieve maximum yield and best 
quality.  This technology also prevents damage to crops during heavy rains, heat, cold and also protects 
them from such a loss. Protected cultivation structures are undertaken to grow crops during off-season 
and also to double the yield.

The shade nets are provided to the farmers with subsidy to a maximum extent of 1000 sq.m. at the rate 
of Rs.300 per sq.m. The crops grown under shade nets are grain cluster bean, chilly, coriander (Inter 
crop), bell pepper, capsicum, flowers, tomato and brinjal during summer and rainy season. Most farmers 
use drip irrigation for crops. 

Polythene mulching (lower gauge Plastic to avoid harm to the environment) materials have been 
distributed on subsidy for growing high value crops. The rate of subsidy is 50% i.e. Rs.10,000 per ha 
maximum to 2 ha per beneficiary. Mulching is being practiced by farmers with drip irrigation. The benefit 
of the practice is that it conserves soil surface around plants to make conditions more conducive for 
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plant growth. extending subsidy to shade nets is another such intervention that has aided the farmers 
in realising more yields. The advantage of growing crops under shade-net is that it yields good quality, 
uniform size, produce which are the basic parameters for fetching good price. the results elsewhere 
show that the farmer can earn Rs.9 lakhs per acre by raising vegetables or flowers under shade-nets. 

the farmers cultivating fruits like grapes, pomegranate, and apple are advised to erect anti bird nets 
with subsidy under nhm for protecting fruits from damage caused by birds. the rate of subsidy provided 
under the NHM is to the extent of 50% of the total cost at the rate of Rs. 17.50 per sq.m. limited to 
5000 sq.m. In some places, anti-hail nets are subsidized to check hail fury damages to fruit crops which 
account for more than 30% of fruit loss every year. 

the distribution of protected cultivation structures mentioned above, is depicted in Table 5.3(a). It is 
found that a total of 715 structures have been provided to the beneficiaries which works out to one per 
beneficiary. A majority of them are green house/poly house (61.25%) followed by net house (16%) and 
Polythene mulching (15.24%). 

Table 5.3(a): Protected Cultivation Structures

Sl. 
No.

States / UTs

in numbers
% to the 

total no. of 
structures

Green 
house/ Poly 

house

Net 
House

Poly 
tunnels

Polythene 
Mulching

Anti-birds / 
anti-hail nets

Total

1 andhra Pradesh 7 2 2 23 0 34 4.76

2 gujarat 8 0 1 17 0 26 3.64

3 Karnataka 20 3 0 4 0 27 3.78

4 madhya Pradesh 18 4 1 11 0 34 4.76

5 maharashtra 35 19 0 0 0 54 7.55

6 rajasthan 9 5 3 1 0 18 2.52

7 uttar Pradesh 8 3 0 3 0 14 1.96

8 Bihar 6 0 1 10 0 17 2.38

9 chhattisgarh 0 7 3 18 0 28 3.92

10 odisha 5 13 0 0 0 18 2.52

11 tamil nadu 9 4 0 0 0 13 1.82

12 West Bengal 15 6 0 0 0 21 2.94

13 arunachal Pradesh 0 0 14 0 16 30 4.20

14 assam 22 2 0 0 0 24 3.36

15 goa 2 0 0 2 0 4 0.56

16 haryana 28 4 1 0 0 33 4.62

17 himachal Pradesh 9 1 0 0 5 15 2.10

18 Jammu and Kashmir 13 1 0 0 1 15 2.10

19 Jharkhand 8 0 0 0 0 8 1.12

20 Kerala 11 3 0 0 0 14 1.96

21 manipur 14 7 2 0 0 23 3.22

22 meghalaya 13 0 0 0 0 13 1.82

23 mizoram 42 1 0 0 0 43 6.01

24 Punjab 12 9 4 1 0 26 3.64

25 sikkim 92 20 0 0 0 112 15.66

26 telangana 3 0 0 19 0 22 3.08

27 Uttarakhand 29 0 0 0 0 29 4.06

All India 438 114 32 109 22 715 100.00
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A plenty of greenhouse/poly house structures have been created in Sikkim (92), Mizoram (42) and 
Maharashtra (35). One of the important observations made with respect to protected cultivation is that 
poly house/green house, net house and polythene mulching account for 92% of the total structures under 
protected cultivation. This shows that the beneficiaries prefer poly houses and poly mulching. 

5.3.3. Area under Protected cultivation structures

Among different structures, the highest area has been found under polythene mulching (7467 sq.m.) 
(Table 5.3(b)). This is quite obvious since the area under open cultivation is larger. Among the states, 
Andhra Pradesh and Telangana account for the highest area under polythene mulching (13137 sq.m. and 
12214 sq.m. respectively) followed by Goa and Karnataka (1550 sq.m. and 7628 sq.m.). The next highest 
area was found under net house (2171 sq.m), green house (2135 sq.m) and poly tunnels (2103 sq.m).

Table 5.3(b): Area under Protected Cultivation Structures

(Area in sq. meter per structure)

Sl. 
No.

States / UTs
Green house/ 

Poly house
Net House Poly tunnels

Polythene 
Mulching

Anti-birds / anti-hail 
nets

1 andhra Pradesh 2899 5500 10000 13137 0

2 gujarat 2875 0 2000 6775 0

3 Karnataka 7628 6070 0 4005 0

4 madhya Pradesh 2411 2500 2000 4157 0

5 maharashtra 1895 2300 0 0 0

6 rajasthan 2857 3810 1667 2000 0

7 uttar Pradesh 1443 620 0 1849 0

8 Bihar 2548 0 500 580 0

9 chhattisgarh 0 4246 3667 4192 0

10 odisha 3800 3615 0 0 0

11 tamil nadu 655 1075 0 0 0

12 West Bengal 1260 783 0 0 0

13 arunachal Pradesh 0 0 329 0 177

14 assam 303 114 0 0 0

15 goa 1550 0 0 5000 0

16 haryana 3123 1639 4000 0 0

17 himachal Pradesh 565 400 0 0 1471

18 Jammu and Kashmir 131 61 0 0 28

19 Jharkhand 203 0 0 0 0

20 Kerala 1716 1333 0 0 0

21 manipur 3541 329 1100 0 0

22 meghalaya 1000 0 0 0 0

23 mizoram 2214 2400 0 0 0

24 Punjab 3186 1864 4000 4000 0

25 sikkim 1783 1260 0 0 0

26 telangana 2667 0 0 12214 0

27 Uttarakhand 513 0 0 0 0

All India 2135 2171 2103 7467 464
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5.3.4. Crop-wise Total Area

the total crop-wise area under protected cultivation comes to 208.5 ha, which works out to 0.2 acres 
per structure per beneficiary. This includes the area under mulching too. Across crops, vegetable crops 
accounted for 123.4 ha at the all India level, followed by cut flowers with  39.7 ha and fruits with 31.79 
ha. (Table 5.3(c)).  Among states, Andhra Pradesh (31.5 ha) and Karnataka (14.9 ha) account for more area 
under vegetables; gujarat for the highest area under fruits (11.11 ha) and sikkim for more area under cut 
flowers(18.9 ha). Jharkhand was found to have the least area under protected cultivation (0.16 ha).

Table 5.3(c): Total Area – Crop-wise

(Area in sq. meter per structure)

Sl. 
No.

States / UTs fruits Vegetables
flowers

Total Area 
Loose flowers Cut flowers

1 andhra Pradesh 34047 315389 4000 0 353436

2 gujarat 111183 25002 0 4000 140185

3 Karnataka 0 149520 18863 18407 186790

4 madhya Pradesh 4000 91130 6000 0 101130

5 maharashtra 0 55167 15235 39634 110036

6 rajasthan 6000 45764 0 0 51764

7 uttar Pradesh 6407 6547 6000 0 18953

8 Bihar 13350 8238 0 0 21588

9 chhattisgarh 0 116172 0 0 116172

10 odisha 0 66000 0 0 66000

11 tamil nadu 0 10194 0 0 10194

12 West Bengal 0 5000 18600 0 23600

13 arunachal Pradesh 18880 0 0 0 18880

14 assam 884 3238 1527 1241 6889

15 goa 0 10000 21000 10000 41000

16 haryana 1247 66716 26112 3920 97995

17 himachal Pradesh 7652 210 400 4575 12837

18 Jammu and Kashmir 28 1768 0 0 1796

19 Jharkhand 0 1622 0 0 1622

20 Kerala 0 9447 2928 10500 22875

21 manipur 0 3675 2200 48197 54072

22 meghalaya 1000 4000 7000 1000 13000

23 mizoram 13000 46750 4200 31456 95406

24 Punjab 0 65556 0 9450 75006

25 sikkim 0 0 0 189227 189227

26 telangana 100236 113838 2000 24000 240074

27 Uttarakhand 0 13379 0 1500 14879

All India 317914 1234320 136065 397107 2085406
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5.3.5. Sources and Quality of Planting Material 

The area bought under protected cultivation comes to 208.5 ha under different structures by 715 farmers. 

the farmers have sourced planting material and seeds from various sources for taking up cultivation. the 

responses of the farmers in this regard show that 43% of them have purchased their planting material or 

seeds from private nurseries and 32% from the public nurseries (figure 5.3(a) and Table 5.3(d)). 

In Maharashtra, Goa and Manipur all the farmers acquired planting materials from private nurseries.  

other states such as Karnataka, himachal Pradesh and Punjab also have sourced planting material from 

private nurseries only. the farmers in three states, namely, arunachal Pradesh, meghalaya, and sikkim 

have obtained their planting materials from the Public nurseries. A small portion of beneficiaries in  

Karnataka, madhya Pradesh and assam were importing planting materials.

Quality planting material play a crucial role in obtaining higher yields. The opinion of the beneficiaries 

regarding the quality of the planting material supplied is furnished in figure 5.3(b) and Table 5.3(e).

About 47% of the beneficiaries have expressed the quality of the planting material to be excellent. But 

in the case of Jharkhand, ‘poor quality’ has been reported (62.5%), while in Manipur 23% of the farmers 

have reported the quality of material as ‘average’. 

figure 5.3(a): Sources of planting material (%)

42.66%

31.61%

2.80%

4.34%

0.56%
18.04% Private Nursery

Public Nursery

NGO Nursery

Horticulture Dept.

Imported material

Others
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Table 5.3(d): Sources of planting material 

Sl. 
No. States / UTs

% to the total no. of beneficiaries
Total No. of 

beneficiariesPrivate   
Nursery

Public    
Nursery

NGO 
nursery

Hort.  
Dept.

Imported 
material Others

1 andhra Pradesh 58.82 0.00 0.00 0.00 0.00 41.18 34

2 gujarat 50.00 42.31 0.00 7.69 0.00 0.00 26

3 Karnataka 81.48 0.00 0.00 0.00 3.70 14.81 27

4 madhya Pradesh 35.29 35.29 0.00 0.00 5.88 23.53 34

5 maharashtra 100.00 0.00 0.00 0.00 0.00 0.00 54

6 rajasthan 66.67 11.11 0.00 0.00 0.00 22.22 18

7 uttar Pradesh 57.14 7.14 0.00 0.00 0.00 35.71 14

8 Bihar 47.06 52.94 0.00 0.00 0.00 0.00 17

9 chhattisgarh 7.14 57.14 0.00 0.00 0.00 35.71 28

10 odisha 72.22 11.11 0.00 0.00 0.00 16.67 18

11 tamil nadu 84.62 7.69 7.69 0.00 0.00 0.00 13

12 West Bengal 9.52 0.00 0.00 4.76 0.00 85.71 21

13 arunachal Pradesh 0.00 80.00 0.00 20.00 0.00 0.00 30

14 assam 37.50 20.83 0.00 0.00 4.17 37.50 24

15 goa 100.00 0.00 0.00 0.00 0.00 0.00 4

16 haryana 54.55 21.21 12.12 3.03 0.00 9.09 33

17 himachal Pradesh 93.33 0.00 6.67 0.00 0.00 0.00 15

18 Jammu & Kashmir 53.33 20.00 6.67 13.33 0.00 6.67 15

19 Jharkhand 12.50 0.00 87.50 0.00 0.00 0.00 8

20 Kerala 14.29 0.00 0.00 0.00 0.00 85.71 14

21 manipur 100.00 0.00 0.00 0.00 0.00 0.00 23

22 meghalaya 0.00 100.00 0.00 0.00 0.00 0.00 13

23 mizoram 4.65 0.00 0.00 41.86 0.00 53.49 43

24 Punjab 80.77 7.69 7.69 3.85 0.00 0.00 26

25 sikkim 0.00 100.00 0.00 0.00 0.00 0.00 112

26 telangana 54.55 0.00 0.00 0.00 0.00 45.45 22

27 uttarakhand 48.28 20.69 13.79 0.00 0.00 17.24 29

All India 42.66 31.61 2.80 4.34 0.56 18.04 715



141

Impact Evaluation of NHM and HMNEH

Table 5.3(e): Beneficiaries’ opinion on the quality of planting material supplied  

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesVery Good Good Average Poor Quality

1 andhra Pradesh 14.71 85.29 0.00 0.00 34

2 gujarat 44.00 56.00 0.00 0.00 25

3 Karnataka 59.26 40.74 0.00 0.00 27

4 madhya Pradesh 32.26 67.74 0.00 0.00 31

5 maharashtra 60.00 36.00 4.00 0.00 50

6 rajasthan 55.56 33.33 5.56 5.56 18

7 uttar Pradesh 30.77 69.23 0.00 0.00 13

8 Bihar 38.46 61.54 0.00 0.00 13

9 chhattisgarh 15.38 65.38 15.38 3.85 26

10 odisha 0.00 100.00 0.00 0.00 15

11 tamil nadu 0.00 92.31 0.00 7.69 13

12 West Bengal 9.52 90.48 0.00 0.00 21

13 arunachal Pradesh 0.00 100.00 0.00 0.00 10

14 assam 9.52 61.90 19.05 9.52 21

15 goa 75.00 25.00 0.00 0.00 4

16 haryana 39.39 51.52 3.03 6.06 33

17 himachal Pradesh 30.00 60.00 10.00 0.00 10

18 Jammu & Kashmir 42.86 42.86 14.29 0.00 14

19 Jharkhand 0.00 25.00 12.50 62.50 8

20 Kerala 100.00 0.00 0.00 0.00 14

21 manipur 50.00 27.27 22.73 0.00 22

22 meghalaya 45.45 45.45 9.09 0.00 11

23 mizoram 29.27 60.98 9.76 0.00 41

24 Punjab 19.23 76.92 3.85 0.00 26

25 sikkim 100.00 0.00 0.00 0.00 112

26 telangana 77.27 22.73 0.00 0.00 22

27 uttarakhand 34.48 58.62 6.90 0.00 29

All India 46.76 47.06 4.37 1.81 663

Figure 5.3(b): Beneficiaries’ opinion on the quality of planting material supplied (%)
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5.3.6. Productivity and farmers’ views on production

the farmers have gone in for protected cultivation as this technology provides good results in terms of 
a higher production per given land and a variety of other benefits. At all India level, the productivity of 
vegetables works out to 9 kg per sq.m. and fruits to 3 kg per sq.m. (Table 5.3(f)). 

among states, assam, gujarat and himachal Pradesh account for a production of more than 20 kgs 
of vegetables per sq.mt. Followed by Himachal Pradesh (14 Kgs of fruits per sq.m.). With respect to 
flower production, Assam was found to have highest productivity (249 cut flowers per sq.m.) followed by 
Maharashtra (240 cut flowers per sq. m).

Table 5.3(f): Productivity

(in Kgs per sq. m.) 

Sl. 
No.

States / UTs fruits Vegetables
flowers

Loose flowers
Cut flowers (in 

numbers per sq. m.)

1 andhra Pradesh 9.99 4.26 0.95 0.00

2 gujarat 2.07 23.92 0.00 75.00

3 Karnataka 0.00 4.51 0.08 28.43

4 madhya Pradesh 0.00 21.08 3.00 23.95

5 maharashtra 0.00 14.91 0.31 239.64

6 rajasthan 2.19 13.37 0.00 0.00

7 uttar Pradesh 8.19 4.55 0.00 25.00

8 Bihar 0.00 22.34 0.50 0.00

9 chhattisgarh 0.00 6.60 0.00 0.00

10 odisha 0.00 5.61 0.00 0.00

11 tamil nadu 0.00 15.13 0.00 0.00

12 West Bengal 0.00 18.00 0.20 33.14

13 arunachal Pradesh 0.21 0.00 0.00 0.00

14 assam 5.59 34.79 0.00 248.93

15 goa 0.00 0.05 3.81 90.00

16 haryana 9.54 35.30 0.46 11.73

17 himachal Pradesh 13.75 23.81 12.50 87.60

18 Jammu and Kashmir 3.33 22.40 0.00 0.00

19 Jharkhand 0.00 16.57 0.00 0.00

20 Kerala 0.00 10.88 0.00 80.43

21 manipur 0.00 7.59 0.00 10.67

22 meghalaya 5.00 24.50 0.00 29.00

23 mizoram 2.89 2.26 0.00 43.07

24 Punjab 0.00 8.28 0.00 60.32

25 sikkim 0.00 0.00 0.00 6.72

26 telangana 0.99 1.39 0.00 13.88

27 Uttarakhand 0.00 6.66 0.00 16.00

All India 3.13 9.13 1.67 45.92
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Out of 715 sample beneficiaries, 649 have expressed their views on the productivity of crops. Among 
these, a major proportion of the farmers (48%) have opined that the productivity levels are high, followed 
by moderate production (36%). Only 2% of the farmers have stated as to no improvement in production 
post intervention (Table 5.3(g)).

The perception of beneficiaries regarding productivity varies across states. The farmers in states like 
Telangana (95%), Madhya Pradesh (90%), Tami Nadu (76.92%) and Sikkim (75%) have reported a high 
productivity. The proportion of farmers reporting productivity as being moderate constitutes 100% in the 
case of Odisha, followed by Manipur (80%) and West Bengal (61.9%). 

The farmers who have reported the productivity as average account for 64.29% in Arunachal Pradesh and 
for 42.86% in Chhattisgarh. The farmers reporting no significant improvement in productivity constitutes 
25% in Jharkhand and 7.14% in J & K.

Table 5.3(g): farmers’ views on productivity 

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesHigh Moderate Avg. Low No Change

1 andhra Pradesh 44.12 44.12 11.76 0.00 0.00 34

2 gujarat 44.00 52.00 0.00 0.00 4.00 25

3 Karnataka 70.37 25.93 0.00 3.70 0.00 27

4 madhya Pradesh 90.32 3.23 3.23 3.23 0.00 31

5 maharashtra 40.00 50.00 6.00 4.00 0.00 50

6 rajasthan 50.00 44.44 5.56 0.00 0.00 18

7 uttar Pradesh 53.85 30.77 15.38 0.00 0.00 13

8 Bihar 46.15 53.85 0.00 0.00 0.00 13

9 chhattisgarh 28.57 35.71 42.86 0.00 0.00 28

10 odisha 0.00 100.00 0.00 0.00 0.00 15

11 tamil nadu 76.92 23.08 0.00 0.00 0.00 13

12 West Bengal 33.33 61.90 4.76 0.00 0.00 21

13 arunachal Pradesh 0.00 35.71 64.29 0.00 0.00 14

14 assam 4.76 38.10 33.33 19.05 4.76 21

15 goa 75.00 25.00 0.00 0.00 0.00 4

16 haryana 30.30 36.36 21.21 0.00 12.12 33

17 himachal Pradesh 60.00 30.00 10.00 0.00 0.00 10

18 Jammu & Kashmir 35.71 50.00 7.14 0.00 7.14 14

19 Jharkhand 0.00 0.00 0.00 75.00 25.00 8

20 Kerala 53.85 38.46 7.69 0.00 0.00 13

21 manipur 20.00 80.00 0.00 0.00 0.00 5

22 meghalaya 54.55 45.45 0.00 0.00 0.00 11

23 mizoram 48.78 34.15 17.07 0.00 0.00 41

24 Punjab 15.38 53.85 19.23 0.00 11.54 26

25 sikkim 75.00 23.21 1.79 0.00 0.00 112

26 telangana 95.00 0.00 5.00 0.00 0.00 20

27 uttarakhand 27.59 41.38 31.03 0.00 0.00 29

All India 48.38 36.52 11.40 2.16 1.85 649
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5.3.7. Net Income and opinion on incremental income

the average annual net income derived by sample farmers from protected cultivation amounts to rs.70.5 
per sq.m. at the all India level. Income levels are seen to vary across crops. Highest income has been  
obtained from  cut flowers (Rs.147 per sq.m) followed by vegetables(Rs.71 per sq. m).(Table 5.3(h)). 

Among states, Kerala and Madhya Pradesh have earned more than Rs.600 per sq.m. in respect of cut 
flowers; Kerala and Jammu & Kashmir have realised an income of more than Rs.300 per sq.mt in respect 
of vegetables. In Haryana, the net income earned from fruits amounts to Rs.721 per sq.m.

Table 5.3(h): Net Income

(Rs. per sq. m.) 

Sl. 
No.

States / UTs fruits Vegetables
flowers

Loose flowers
Cut flowers (in 

numbers per sq. m.)

1 andhra Pradesh 37.00 26.00 58.00 0.00

2 gujarat 10.00 85.00 0.00 41.00

3 Karnataka 0.00 32.00 25.00 115.00

4 madhya Pradesh 0.00 122.00 50.00 619.00

5 maharashtra 0.00 95.00 157.00 208.00

6 rajasthan 94.00 126.00 0.00 0.00

7 uttar Pradesh 156.00 260.00 0.00 333.00

8 Bihar 0.00 70.00 20.00 0.00

9 chhattisgarh 0.00 40.00 0.00 0.00

10 odisha 0.00 119.00 0.00 0.00

11 tamil nadu 0.00 188.00 0.00 0.00

12 West Bengal 0.00 153.00 20.00 152.00

13 arunachal Pradesh 334.00 0.00 0.00 0.00

14 assam 150.00 243.00 0.00 558.00

15 goa 0.00 13.00 12.00 200.00

16 haryana 721.00 202.00 93.00 40.00

17 himachal Pradesh 190.00 72.00 155.00 194.00

18 Jammu and Kashmir 67.00 311.00 0.00 0.00

19 Jharkhand 0.00 98.00 0.00 0.00

20 Kerala 0.00 386.00 0.00 640.00

21 manipur 0.00 263.00 0.00 76.00

22 meghalaya 100.00 205.00 0.00 266.00

23 mizoram 36.00 48.00 0.00 96.00

24 Punjab 0.00 75.00 0.00 103.00

25 sikkim 0.00 0.00 0.00 109.00

26 telangana 7.00 26.00 0.00 104.00

27 Uttarakhand 0.00 104.00 0.00 183.00

All India 35.00 71.00 29.00 147.00
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Of the total 715 beneficiaries, 667 have given their opinion on the income realised from protected 
cultivation of horticultural crops. About 83% of the beneficiaries have realised a higher incremental 
income (Table 5.3(i)). thus, one can infer that the protected cultivation component has resulted in 
the realisation of more income, thereby transforming the lives of farm families. only the farmers in 
Jharkhand and arunachal Pradesh have reported no improvement in income. similarly, a few of the 
farmers in Jammu and Kashmir, Punjab, himachal Pradesh and chhattisgarh have reported no change in 
income.

Table 5.3(i): Beneficiaries’ opinion on incremental Income

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesYes No No Change

1 andhra Pradesh 97.06 0.00 2.94 34

2 gujarat 92.00 8.00 0.00 25

3 Karnataka 88.89 11.11 0.00 27

4 madhya Pradesh 90.32 6.45 3.23 31

5 maharashtra 79.59 12.24 8.16 49

6 rajasthan 77.78 11.11 11.11 18

7 uttar Pradesh 100.00 0.00 0.00 12

8 Bihar 100.00 0.00 0.00 13

9 chhattisgarh 75.00 3.57 21.43 28

10 odisha 93.33 6.67 0.00 15

11 tamil nadu 100.00 0.00 0.00 13

12 West Bengal 100.00 0.00 0.00 21

13 arunachal Pradesh 0.00 100.00 0.00 14

14 assam 76.19 19.05 4.76 21

15 goa 75.00 25.00 0.00 4

16 haryana 57.58 12.12 30.30 33

17 himachal Pradesh 60.00 10.00 30.00 10

18 Jammu & Kashmir 50.00 7.14 42.86 14

19 Jharkhand 0.00 100.00 0.00 8

20 Kerala 92.86 7.14 0.00 14

21 manipur 90.00 10.00 0.00 20

22 meghalaya 69.23 15.38 15.38 13

23 mizoram 100.00 0.00 0.00 41

24 Punjab 57.69 7.69 34.62 26

25 sikkim 100.00 0.00 0.00 112

26 telangana 100.00 0.00 0.00 22

27 uttarakhand 75.86 10.34 13.79 29

All India 83.66 9.00 7.35 667
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5.3.8. Integration with other components

Protected cultivation has been integrated with other components mainly for providing sprinkler and 
drip irrigation. Of the total sample under protected cultivation, 32% of the beneficiaries have availed of 
additional components like micro irrigation.

The state of Sikkim has 112 of its beneficiaries integrated with additional components like micro 
irrigation. such an integration is not observed much in other states. In sikkim the integration is mainly 
for growing flower crops whereas its mainly for growing vegetable crops in Bihar, Chhattisgarh, Punjab, 
and other states.(Table 5.3(j)).

Table 5.3(j): Integration of protected cultivation with other component/s

Sl. 
No. States / UTs % of beneficiaries integrated 

with other component Total No. of beneficiaries

1 andhra Pradesh 0.00 34

2 gujarat 7.69 26

3 Karnataka 40.74 27

4 madhya Pradesh 44.12 34

5 maharashtra 9.26 54

6 rajasthan 27.78 18

7 uttar Pradesh 35.71 14

8 Bihar 23.53 17

9 chhattisgarh 3.57 28

10 odisha 27.78 18

11 tamil nadu 61.54 13

12 West Bengal 61.90 21

13 arunachal Pradesh 0.00 14

14 assam 29.17 24

15 goa 0.00 4

16 haryana 0.00 33

17 himachal Pradesh 0.00 10

18 Jammu & Kashmir 14.29 14

19 Jharkhand 0.00 8

20 Kerala 0.00 14

21 manipur 0.00 23

22 meghalaya 15.38 13

23 mizoram 25.58 43

24 Punjab 7.69 26

25 sikkim 98.21 112

26 telangana 4.55 22

27 uttarakhand 48.28 29

All India 32.32 693
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5.3.9. farmers’ perceptions of Subsidy given to Poly House

An fair proportion of sample beneficiaries under protected cultivation have expressed that the subsidy 
provided for the construction of poly houses as high (41%) (Table 5.3(k)). Nearly 34% of the farmers have 
revealed that the subsidy offered to protected cultivation has been very low and expect the subsidy 
rates to be enhanced. 

As regards, farmers’ perceptions related to subsidy, in the case of Sikkim, all the 100 farmers have 
reported subsidy as being high, followed by Kerala (81.25%), Bihar (75.00%) and Tamil Nadu (61.54%). The 
farmers in arunachal Pradesh, andhra Pradesh, assam, uttar Pradesh, goa and nagaland have expressed 
the subsidy given to them has been very low.

Table 5.3(k): Beneficiaries’ opinion on Subsidy for Poly house

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesHigh Low Adequate

1 andhra Pradesh 2.94 85.29 11.76 34

2 gujarat 38.46 42.31 19.23 26

3 Karnataka 25.93 33.33 40.74 27

4 madhya Pradesh 53.85 26.92 19.23 26

5 maharashtra 11.11 44.44 44.44 54

6 rajasthan 5.88 0.00 94.12 17

7 uttar Pradesh 8.33 83.33 8.33 12

8 Bihar 75.00 25.00 0.00 12

9 chhattisgarh 50.00 28.57 21.43 28

10 odisha 5.56 11.11 83.33 18

11 tamil nadu 61.54 38.46 0.00 13

12 West Bengal 30.00 30.00 40.00 20

13 arunachal Pradesh 0.00 100.00 0.00 14

14 assam 0.00 82.35 17.65 17

15 goa 25.00 75.00 0.00 4

16 haryana 45.16 41.94 12.90 31

17 himachal Pradesh 30.00 50.00 20.00 10

18 Jammu & Kashmir 47.06 23.53 29.41 17

19 Jharkhand 0.00 62.50 37.50 8

20 Kerala 81.25 6.25 12.50 16

21 manipur 0.00 28.57 71.43 7

22 meghalaya 58.33 0.00 41.67 12

23 mizoram 30.00 55.00 15.00 40

24 Punjab 40.00 48.00 12.00 25

25 sikkim 100.00 0.00 0.00 100

26 telangana 35.00 25.00 40.00 20

27 uttarakhand 19.23 15.38 65.38 26

All India 40.69 34.38 24.92 634
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5.3.10. Participation in Training Programmes

the horticulture departments concerned and agricultural universities organised training programmes 
with regard to greenhouse technologies for farmers. Most of the farmers availing the benefits of the 
scheme have undergone training before taking up protected cultivation. the horticulture departments 
concerned have provided them with training in protected cultivation practices which include the 
scientific use of shade nets, poly-green houses, mulching, use of hybrid and high yielding varieties, use 
of machineries for cultivation, practice of drip and sprinkler irrigation, post management practices, 
direct marketing and elimination of middlemen.

About 65% of the farmers have undergone training in protected cultivation or the departments concerned 
had trained the farmers in protected cultivation (Table 5.3(l)). 

A good response with respect to training has been observed among the beneficiaries. All the farmers are 
found to have availed training in sikkim, while the same was nil in Jharkhand.

Table 5.3(l): Participation in training programmes

Sl. 
No. States / UTs % of beneficiaries participated in 

training Total No. of beneficiaries

1 andhra Pradesh 29.41 34

2 gujarat 42.31 26

3 Karnataka 66.67 27

4 madhya Pradesh 55.88 34

5 maharashtra 62.96 54

6 rajasthan 61.11 18

7 uttar Pradesh 64.29 14

8 Bihar 47.06 17

9 chhattisgarh 42.86 28

10 odisha 83.33 18

11 tamil nadu 84.62 13

12 West Bengal 80.95 21

13 arunachal Pradesh 92.86 14

14 assam 54.17 24

15 goa 50.00 4

16 haryana 75.76 33

17 himachal Pradesh 60.00 10

18 Jammu & Kashmir 57.14 14

19 Jharkhand 0.00 8

20 Kerala 85.71 14

21 manipur 21.74 23

22 meghalaya 7.69 13

23 mizoram 48.84 43

24 Punjab 80.77 26

25 sikkim 100.00 112

26 telangana 63.64 22

27 uttarakhand 55.17 29

All India 65.08 693
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5.3.11. Soil health practice and Soil test

Going in for different crops under the protected cultivation depends on the suitability of soils. With 
respect to this, 479 farmers (67%) out of 715 farmers had got their soil tested before growing a particular 
crop and 34% had obtained soil health cards (Table 5.3(m)). the practice of recommended aspects is 
very essential for minimizing the plant mortality rates as also for realizing good returns from crops.  

across states, it has been found that in gujarat and odisha, most of the farmers got the soil tested, 
but none received the health card in odisha and Punjab. the practice of heath card recommendations 
was found to be 100% in Uttar Pradesh, 91% in West Bengal, 80% in Chhattisgarh, 78.57% in Madhya 
Pradesh. A majority of the beneficiaries in Kerala, Tamil Nadu and Andhra Pradesh were seen practicing 
recommendations partially.

Table 5.3(m): Soil Health Practice and Soil Test

Sl. 
No. States / UTs

No. of 
Beneficiaries who 

had tested soil

No. of beneficiaries 
holding the Soil 

health cards

Practice status in relation to the Soil 
Health Card (% to the total)

fully Partially Not at all

1 andhra Pradesh 16 14 28.57 71.43 0.00

2 gujarat 59 49 59.18 34.69 6.12

3 Karnataka 25 15 60.00 26.67 13.33

4 madhya Pradesh 20 14 78.57 21.43 0.00

5 maharashtra 38 31 51.61 45.16 3.23

6 rajasthan 18 18 44.44 33.33 22.22

7 uttar Pradesh 6 1 100.00 0.00 0.00

8 Bihar 7 4 75.00 25.00 0.00

9 chhattisgarh 15 5 80.00 20.00 0.00

10 odisha 56 0 0.00 0.00 0.00

11 tamil nadu 36 5 0.00 100.00 0.00

12 West Bengal 54 34 91.18 8.82 0.00

13 a & n Islands 18 7 57.14 28.57 14.29

14 assam 4 2 0.00 50.00 50.00

15 goa 13 5 60.00 20.00 20.00

16 haryana 14 0 0.00 0.00 0.00

17 himachal Pradesh 3 0 0.00 0.00 0.00

18 Jammu & Kashmir 3 0 0.00 0.00 0.00

19 Jharkhand 1 0 0.00 0.00 0.00

20 Kerala 10 3 0.00 100.00 0.00

21 manipur 4 0 0.00 0.00 0.00

22 meghalaya 10 12 41.67 50.00 8.33

23 mizoram 0 1 0.00 0.00 100.00

24 Punjab 10 4 50.00 50.00 0.00

25 sikkim 5 4 50.00 25.00 25.00

26 telengana 7 1 0.00 0.00 100.00

27 Uttarakhand 16 14 42.86 57.14 0.00

Total 479 244 56.56 36.07 7.38
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5.3.12. Investment and Subsidy

the investment per structure (Table 5.3(n)), at the all India level amounts to Rs.281 per sq.m. Out of 
this, 43% was the subsidy received, 33.5% was own investment and 23% was the borrowed amount. 

the highest investment states are tamil nadu, uttarakhand, assam and rajasthan, average investment 
was Rs.2109, Rs.1049, Rs.942 and Rs.906 per sq.m., respectively. Subsidy received has been found 
highest in the case of Odisha (94%), followed by Rajasthan (69%). 

Table 5.3(n): Investment and subsidy

Sl. 
No. States / UTs

% to the total
Average 

Investment  
(Rs. per ha)

borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 32.54 0.64 19.47 47.35 73

2 gujarat 43.4 24.95 0 31.66 78

3 Karnataka 26.47 22.65 12.64 38.24 254

4 madhya Pradesh 52.34 2.71 0 44.95 675

5 maharashtra 27.87 42.1 1.8 28.23 882

6 rajasthan 22.77 8.59 0 68.64 906

7 uttar Pradesh 30.29 18.3 19.41 32.01 620

8 Bihar 42.93 0 15.69 41.38 280

9 chhattisgarh 40.22 0 0.66 59.12 39

10 odisha 5.77 0 0 94.23 281

11 tamil nadu 18.74 38.3 1.3 41.66 2109

12 West Bengal 25.34 6.97 0 67.68 203

13 arunachal Pradesh 71.55 0 0 28.45 115

14 assam 34.49 3.34 6.16 56.01 942

15 goa 35.9 10.93 0 53.17 50

16 haryana 39.03 17.81 6.39 36.77 751

17 himachal Pradesh 54.38 4.8 2.4 38.43 325

18 Jammu and Kashmir 60.66 0 0.61 38.73 183

19 Jharkhand 67.25 0 0 32.75 316

20 Kerala 34.98 2.98 0.2 61.85 881

21 manipur 58.21 0 3.53 38.26 55

22 meghalaya 0 0 0 100 242

23 mizoram 58.85 0 0.74 40.41 141

24 Punjab 30.64 30.19 0.33 38.85 813

25 sikkim 99.46 0.49 0.05 0 11

26 telangana 30.01 38.98 1.97 29.04 58

27 Uttarakhand 35.36 14.63 6.4 43.61 1049

All India 33.51 19.11 3.98 43.4 281
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5.4. Nurseries

5.4.1. background

Adequate disease-free planting material is an important input for a healthy growth of horticultural crops 

and quality production. This input is supplied to the farmers by Horticulture Departments, National 

level agencies, Icar and saus and private accredited nurseries. all these agencies, with the existing 

infrastructure facilities, could meet only 30-40% of the demand.  

Due to the shortage of planting materials and seeds, a majority of farmers depend on uncertified 

plants and seeds resulting in low production and low quality produce (Report of the Working Group 

on horticulture, Plantation crops and organic farming for the XI five Year Plan (2007-12)). at this 

juncture, under nhm, the area expansion and rejuvenation programmes have been undertaken as major 

components. This requires the supply of seeds and planting materials on a larger scale. 

In order to meet the growing demand for seeds and planting materials, the small scale nurseries and 

hi tech nurseries of private and public ownership are involved in the production of saplings which are 

encouraged by offering subsidy under NHM/HMNEH. These nurseries are provided assistance in the form 

of upgrading nursery infrastructure such as greenhouse/ploy house, net houses, fencing, rehabilitation 

of existing tissue culture units, building seed infrastructure for handling, storing and packaging of seeds 

etc., so that they could meet accreditation norms. In this section, an effort is made to examine the 

performance of these components across the states.

5.4.2. Beneficiaries

The total number of sample beneficiaries (Table 5.4(a)) under nursery component at all India level 

stands at 86 which accounts for 2.13% of the total sample selected for impact study of NHM. 

Amongst 31 states, the nursery component is represented by mere 12 states. This means, the nursery 

sector has not been given much consideration, in the remaining states.  

the number of nurseries established are found to be highest in assam (22), followed by mizoram (16), 

Punjab (15) and Karnataka (11), accounting for 74.41% of the total sample, while, the least number of 

sample nurseries are found in manipur (1) and Jammu and Kashmir (1).

among the total sample nurseries, a majority appear to be open-pollinated. In the states of andhra 

Pradesh, madhya Pradesh, West Bengal, arunachal Pradesh, Jammu and Kashmir and manipur, the 

nurseries are found growing 100% open-pollinated crop seedlings. The states of Karnataka, Assam, 

Kerala, mizoram and Punjab are observed to be possessing nurseries that carry on the production of 

saplings of hybrid varieties too. these nurseries obtain hybrid seeds from external sources and raise 

seedlings to be distributed later to farmers (Table 5.4(a)). 

The prices of plants vary depending on their age. Normally, plants of 3 to 4 years, in the case of fruit 

plants, are sold at higher prices.
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Table 5.4(a): Beneficiaries under Nurseries and Vegetable Seed Production

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesOpen-pollinated Hybrid

1 andhra Pradesh 100.00 0.00 2

2 Karnataka 36.36 63.64 11

3 madhya Pradesh 100.00 0.00 2

4 West Bengal 100.00 0.00 3

5 arunachal Pradesh 100.00 0.00 3

6 assam 68.18 31.82 22

7 Jammu and Kashmir 100.00 0.00 1

8 Kerala 20.00 80.00 5

9 manipur 100.00 0.00 1

10 meghalaya 80.00 20.00 5

11 mizoram 56.25 43.75 16

12 Punjab 66.67 33.33 15

all India 63.95 36.05 86

 
5.4.2.1. Type of nurseries established

Different types of nurseries are assisted under NHM/HMNEH. Of the 86 nurseries, a major share of 
nurseries established were private nurseries, which accounts for 87.20%, followed by government 
nurseries (5.81%) and Private and Public Nurseries (3.4%). The latter two categories of nurseries are 
mostly the model nurseries for enhancing production. the public model nurseries are given subsidy 
worth the entire cost of establishment, whereas the private nurseries are provided subsidy to an extent 
of 50%. The share of NGO nurseries amounts to as less as 1.16% (Table 5.4(b)).

Table 5.4 (b). Type of Nurseries

Sl. 
No. States / UTs

Private 
Nursery

Govt./ Public 
Nursery NGO Nurseries Private & Public 

Nurseries
Vegetable seed 

production
Total No. of  

units

=<1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =<1 ha >1 ha

1 andhra Pradesh 0 0 0 0 0 0 1 0 1 0 2 0

2 Karnataka 10 0 0 0 0 0 0 0 1 0 11 0

3 madhya Pradesh 1 1 0 0 0 0 0 0 0 0 1 1

4 West Bengal 0 0 0 0 1 0 2 0 0 0 3 0

5 arunachal Pradesh 1 0 2 0 0 0 0 0 0 0 3 0

6 assam 22 0 0 0 0 0 0 0 0 0 22 0

7 Jammu & Kashmir 0 1 0 0 0 0 0 0 0 0 0 1

8 Kerala 5 0 0 0 0 0 0 0 0 0 5 0

9 manipur 1 0 0 0 0 0 0 0 0 0 1 0

10 meghalaya 5 0 0 0 0 0 0 0 0 0 5 0

11 mizoram 16 0 0 0 0 0 0 0 0 0 16 0

12 Punjab 7 5 1 2 0 0 0 0 0 0 8 7

All India 68 7 3 2 1 0 3 0 2 0 77 9

Among the sample beneficiaries, the public nurseries are found only in Arunachal Pradesh and Punjab. 
Of the total sample, 2.32% was constituted by nurseries involved in vegetable seed production located 
in andhra Pradesh and Karnataka. 
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It is clear from the table that most of the nurseries cover an area of less than one hectare. of the total 
86 sample nurseries, 77 cover an area of less than one hectare. Among the private nurseries, 90.66% 
cover an area of less than one ha. A significant observation was that most of the private nurseries 
have been established over an area of less than one hectare. thus, it could be concluded that private 
nurseries are usually operating in smaller areas. of the total sample, the total number of nurseries with 
an area of more than one ha was merely 9.

5.4.3. Area covered

The area under different types of nurseries is represented in Table 5.4(c). the overall average area of 
nurseries under the category of nurseries with less than one ha works out to 0.55 ha, whereas, in respect 
of those nurseries with more than one ha of area, it was 2.74 ha.  

across the various types of nurseries, the highest average area under nurseries with less than one ha of 
space has seen in vegetable seed production (0.9ha) and among the more than one ha category, it has 
been observed in public nurseries (3.5 ha).

Table 5.4(c): Area under Nurseries 

(average area in ha)

Sl. 
No. States / UTs

Private 
Nursery

Govt./ Public 
Nursery NGO Nurseries Private & Public 

Nurseries
Vegetable seed 

production
Total No. of  

units

=<1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =<1 ha >1 ha

1 andhra Pradesh 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00

2 Karnataka 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.39 0.00

3 madhya Pradesh 0.20 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 3.00

4 West Bengal 0.00 0.00 0.00 0.00 0.42 0.00 0.42 0.00 0.00 0.00 0.42 0.00

5 arunachal Pradesh 0.30 0.00 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.00

6 assam 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.00

7 Jammu & Kashmir 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00

8 Kerala 0.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00

9 manipur 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00

10 meghalaya 0.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.00

11 mizoram 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.00

12 Punjab 0.86 2.34 1.00 3.50 0.00 0.00 0.00 0.00 0.00 0.00 0.88 2.67

All India 0.53 2.53 0.77 3.50 0.42 0.00 0.61 0.00 0.90 0.00 0.55 2.74

5.4.4. Production of planting materials and Growers’ Views on Production

The production of different planting materials depends on the local demand. Normally, the nurseries in 
hilly regions produce seedlings of spice and plantation crops, whereas those located in the plain areas 
grow seedlings of vegetables, fruits and flowers. The model nurseries in this area may produce planting 
materials of aromatic plants and medicinal plants as well. unfortunately, the nurseries with medicinal 
and aromatic plants do not figure in our sample, which mainly consists of nurseries involved in the 
production of seedlings of fruits, vegetables, flowers, plantation crops and spices, most of which are 
cultivated in poly houses and poly tunnels.
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the data on production of planting materials by the sample nurseries is presented in Table 5.4(d). the 
table reveals that the average production of seedlings of fruit crops under nurseries covering an area 
of more than one ha comes out to 82,353 plants per ha, whereas, it  works out to 58,316 plants per ha 
under the nurseries having an area of less than one ha. 

similarly, in the case of vegetables, the average production varies depending on the area. It was found 
that the nurseries with an area of less than one ha have produced 141882 plants per ha, while the 
production works out to 1,66,667 saplings for the nurseries having an area of more than one ha. 

Similarly, in the case of flower plants, the production is found higher in the nurseries with an area of 
more than one ha (1,17,647 plants/ha) than for the nurseries with a lesser area (69075 plants/ha). Thus, 
on an average the production has increased with the overall increase in the area under nurseries. 

the seedlings of spice crop are being produced only by Kerala state with production amounting to 42,500 
plants per ha where there is a greater demand for pepper, cardamom, nutmeg, cinnamon and clove 
planting materials.

Table 5.4(d): Production of plants

(no. of plants per ha)

Sl. 
No. States / UTs

fruits Vegetables flowers Plantation crops Spices Total

=<1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =< 1 ha >1 ha =<1 ha >1 ha

1 andhra Pradesh 60000 0 0 0 0 0 0 0 0 0 60000 0

2 Karnataka 121674 0 250000 0 0 0 230556 0 0 0 172864 0

3 madhya Pradesh 75000 166667 0 0 0 0 0 0 0 0 75000 166667

4 West Bengal 0 0 0 0 120192 0 0 0 0 0 120192 0

5 arunachal 
Pradesh 18750 0 0 0 0 0 0 0 0 0 18750 0

6 assam 59171 0 103261 0 41096 0 41667 0 0 0 62303 0

7 Jammu & 
Kashmir 0 100000 0 0 0 0 0 0 0 0 0 100000

8 Kerala 0 0 250000 0 0 0 31667 0 42500 0 53977 0

9 manipur 0 0 0 0 25000 0 0 0 0 0 25000 0

10 meghalaya 101250 0 100000 0 38462 0 0 0 0 0 98243 0

11 mizoram 13718 0 72222 0 47500 0 25000 0 0 0 33551 0

12 Punjab 50000 54545 172857 166667 175000 117647 0 0 0 0 155429 96257

All India 58316 82353 141882 166667 69075 117647 89063 0 42500 0 85114 105263

 
Of the 86 beneficiaries, 69 have responded to the questions on production. About 39.13% of the 
beneficiaries have reported a ‘high’ production of seedlings due to the nursery interventions. A 
‘moderate’ increase in the productivity has been reported by 38% of the respondents, and as per 1.45% 
of the respondents there has been ‘no change’ in the production of planting materials.  

all the respondents in the state of madhya Pradesh have been able to reap high yields of planting 
material post intervention of nhm (Table 5.4(e)). 
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Table 5.4(e): Growers’ views on production

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiaries*High Moderate Avg. Low No Change

1 andhra Pradesh 50.00 0.00 50.00 0.00 0.00 2

2 Karnataka 81.82 18.18 0.00 0.00 0.00 11

3 madhya Pradesh 100.00 0.00 0.00 0.00 0.00 2

4 West Bengal 0.00 0.00 100.00 0.00 0.00 3

5 arunachal Pradesh 0.00 66.67 33.33 0.00 0.00 3

6 assam 0.00 76.92 15.38 7.69 0.00 13

7 Jammu and Kashmir 0.00 0.00 100.00 0.00 0.00 1

8 Kerala 80.00 20.00 0.00 0.00 0.00 5

9 manipur 0.00 100.00 0.00 0.00 0.00 1

10 meghalaya 25.00 50.00 25.00 0.00 0.00 4

11 mizoram 77.78 11.11 11.11 0.00 0.00 9

12 Punjab 20.00 46.67 26.67 0.00 6.67 15

all India 39.13 37.68 20.29 1.45 1.45 69

* Some beneficiaries did not respond during the survey

5.4.5. Net Income and opinion on incremental income

The average net income realised by the beneficiaries from various nurseries is depicted in Table 5.4(f).  
the highest average income realised per ha (rs.4.57 lakh) has been reported in case of nurseries growing 
flower crop saplings, followed by plantation crop (Rs.4.28 lakh/ha), spice crop (Rs.4 lakh/ha), vegetables 
(Rs.2.94 lakh/ha) and fruits (Rs.2.58 lakh/ha). The national average works out to Rs.3.05 lakh/ha. 

across the states, the highest average income has been realised by Karnataka and arunachal Pradesh 
with rs.7.5 lakh per ha.

Table 5.4(f): Net income

(rs. per ha)

sl. 
no.

States / UTs fruits Vegetables flowers
Plantation 

crops
spices

net Income 
per ha

1 andhra Pradesh 125000 0 0 0 0 125000

2 Karnataka 1042651 500000 0 411111 0 755052

3 madhya Pradesh 390625 0 0 0 0 390625

4 West Bengal 0 0 608974 0 0 608974

5 arunachal Pradesh 750000 0 0 0 0 750000

6 assam 223604 758152 222260 166667 0 308403

7 Jammu & Kashmir 150000 0 0 0 0 150000

8 Kerala 0 500000 0 433333 400000 431818

9 manipur 0 0 100000 0 0 100000

10 meghalaya 212500 200000 769231 0 0 231629

11 mizoram 398974 141111 375000 1250000 0 378261

12 Punjab 35000 242328 714286 0 0 184086

all India 258468 294537 457777 428125 400000 305700
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Of the total sample beneficiaries, 82 have expressed their opinion on incremental income which is 
furnished in Table 5.4(g). 

On the whole, most of the beneficiaries (87.8%) seem to have benefitted from the intervention. ‘No 
change’ in income has been reported by 2.44% of the beneficiaries. Only in Punjab and Arunachal Pradesh, 
a significant proportion of the nursery beneficiaries opined as to there is ‘no increase’ in incremental 
income. It is clear from the table that most of the states have registered incremental income due to 
nursery activity, except two or three states.

Table 5.4(g): Beneficiaries’ opinion on incremental income

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total No. of 
beneficiariesYes No No Change

1 andhra Pradesh 100.00 0.00 0.00 2

2 Karnataka 100.00 0.00 0.00 11

3 madhya Pradesh 50.00 0.00 50.00 2

4 West Bengal 100.00 0.00 0.00 3

5 arunachal Pradesh 33.33 33.33 33.33 3

6 assam 100.00 0.00 0.00 19

7 Jammu and Kashmir 100.00 0.00 0.00 1

8 Kerala 100.00 0.00 0.00 5

9 manipur 100.00 0.00 0.00 1

10 meghalaya 100.00 0.00 0.00 4

11 mizoram 93.75 6.25 0.00 16

12 Punjab 60.00 40.00 0.00 15

all India 87.80 9.76 2.44 82

5.4.6. Accreditation of nurseries

All the nurseries are expected to be accredited /certified. The horticulture departments and National 
level agencies are doing their best to ensure that nurseries are accredited so as to supply disease-free 
and quality planting material which is very essential for ensuring higher yields and quality produce. 

The non-accredited nurseries are provided with subsidy for creating the infrastructure so as to fulfil the 
guidelines for accreditation. However, in our sample, as less as 6.98% of the nurseries have been found 
accredited (Table 5.4(h)). 

Table 5.4(h): Accredited nurseries

Sl. No. States / UTs %  of Accredited Nurseries Total No. of Units

1 andhra Pradesh 50.00 2

2 Karnataka 9.09 11

3 Kerala 20.00 5

4 Punjab 20.00 15

Total 6.98 86
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5.4.7. Integration of nursery with other component/s

A total of 11% of beneficiaries have integrated with the other components, mainly micro irrigation and 
poly house. 

Most nurseries availing NHM/HMNEH assistance are engaged in the production of fruit and vegetable 
saplings. the integration with other components has been reported in Karnataka, madhya Pradesh, 
assam, meghalaya, mizoram and Punjab (Table 5.4(i)).

 
Table 5.4(i): Integration with other component/s

Sl.  
No. States / UTs % of beneficiaries who have integrated 

with other components Total No. of beneficiaries

1 andhra Pradesh 0.00 2

2 Karnataka 9.09 11

3 madhya Pradesh 50.00 2

4 West Bengal 0.00 3

5 arunachal Pradesh 0.00 3

6 assam 4.55 22

7 Jammu and Kashmir 0.00 1

8 Kerala 0.00 5

9 manipur 0.00 1

10 meghalaya 40.00 5

11 mizoram 12.50 16

12 Punjab 6.67 15

all India 11.63 86

 
5.4.8. Participation in Training programmes

Proper maintenance of nurseries and rising of disease-free planting material largely depends on the 
training undergone by the nursery entrepreneurs. an examination of this aspect among the sample 
farmers reveals that 51.16% of the respondents had undergone training in nurseries, which is rather low.  

In the states of andhra Pradesh and J & K, almost all the nursery farmers had undergone training, 
while in states like Madhya Pradesh, West Bengal and Manipur, none of the beneficiaries had undergone 
training with regard to nursery establishment and maintenance (Table 5.4(j)). Incorporating proper 
training will aid the nursery managers in producing quality planting material. Hence, much attention 
needs to be paid to the training of nursery owners regarding scientific management. 
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Table 5.4(j): Participation in Training programmes

Sl. No. States / UTs % of beneficiaries having participated in 
training Total No. of beneficiaries

1 andhra Pradesh 100.00 2

2 Karnataka 72.73 11

3 arunachal Pradesh 33.33 3

4 assam 40.91 22

5 Jammu and Kashmir 100.00 1

6 Kerala 20.00 5

7 meghalaya 20.00 5

8 mizoram 56.25 16

9 Punjab 66.67 15

all India 51.16 86

 
5.4.9. Soil health and soil test

A total of ten beneficiaries have reported that they had got the soil tested before taking up production 
and five of them had also obtained soil health cards. 

Nearly, 60% of the beneficiaries have reported that they are fully practicing the recommendations 
provided in the soil health card and 40% practicing partially (Table 5.4k).

 
Table 5.4(k): Soil Health Practice and Soil Test

Sl. 
No. States / UTs

No. of 
Beneficiaries who 

had tested soil

No. of beneficiaries 
holding the Soil 

health cards

Practice status in relation to the Soil 
Health Card (% to the total)

fully Partially Not at all

1 andhra Pradesh 1 1 0.00 100.00 0.00

2 Karnataka 2 1 100.00 0.00 0.00

3 madhya Pradesh 1 1 100.00 0.00 0.00

4 Kerala 2 0 0.00 0.00 0.00

5 Punjab 4 2 50.00 50.00 0.00

All India 10 5 60.00 40.00 0.00
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5.4.10. Investment and Subsidy

The average per hectare investment made by the beneficiaries works out to be Rs.9.83 lakh/ha  
(Table 5.4(l)). 

The share of subsidy component to the total investment amounts to 35.92% at the all India level. Next 
to subsidy, the highest source of finance is own investment, which comes to about 34.3% of the total 
investment, followed by finance obtained from borrowing that constitutes 28.57%. Borrowing from non-
institutional sources amounts to as less as 1.22% of the total investment. 

The total investment made for setting up of the nurseries has been found highest in Karnataka (Rs.36.20 
lakhs), followed by Arunachal Pradesh (Rs.32.12 lakh) and Kerala (Rs.14.45 lakh) for the entire area 
under nursery in these states.  

Across the states, the proportion of own Investment has been found to be relatively ‘higher’ in Arunachal 
Pradesh (79.77%), Mizoram (68.51%), J & K (66.67%) and Kerala (59.75%).  The share of subsidy amount 
in the total is highest in the case of Assam (53.92%), West Bengal (47.52%) and Meghalaya (47.24%). 
The share of borrowing from the financial institution is found highest was Punjab (57.78%), Karnataka 
(29.22%) and Madhya Pradesh (28.57%).

Table 5.4(l): Investment and subsidy

(rs. per hectare)

Sl. 
No. States / UTs

% to the total
Average 

Investment  
(Rs. per ha)

borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 15.00 55 0 30.00 750000

2 Karnataka 31.96 29.22 5.10 33.72 3620416

3 madhya Pradesh 21.43 28.57 0 50.00 1093750

4 West Bengal 47.52 0 4.95 47.52 80929

5 arunachal Pradesh 79.77 0 0 20.23 3212500

6 assam 33.55 12.53 0 53.92 1037512

7 Jammu and Kashmir 66.67 0 0 33.33 350000

8 Kerala 59.75 14.31 0 25.94 1445455

9 manipur 80.00 0 0 20.00 250000

10 meghalaya 47.24 5.53 0 47.24 346805

11 mizoram 68.51 0 0 31.49 407246

12 Punjab 9.58 57.78 0 32.65 682490

Total 34.3 28.57 1.22 35.92 983782
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5.5. Promotion of IPM and INM

5.1.1. background 

Nutrient use efficiency and pest management are important in ensuring sustainability of agriculture. 
Integrated nutrient management forms a holistic approach that aims at optimizing the condition of 
the soil (physical, chemical, biological and hydrological properties) for the purpose of enhancing farm 
productivity and minimizing land degradation. The field practices considered under INM include the use 
of farmyard manures, natural and mineral fertilizers, soil amendments, crop residues and farm wastes, 
agro-forestry and tillage practices, green manures, cover crops, legumes, intercropping, crop rotations, 
fallows, irrigation, drainage, plus a variety of other agronomic, vegetative and structural measures 
designed to conserve both water and soil. these interventions can build the immunity of the soil and 
deter further indiscriminate use of pesticides that causes an extensive harm to the agro-ecosystems and 
the environment. 

Further, with a widespread use of chemicals, the resistance levels have intensified leading to the 
utilization of stronger and more potent chemical compounds to control pests and diseases. as a result, 
many a time, the effectiveness of the existing schedules loses its efficacy and consequently causes 
crop loss. Such haphazard use, besides affecting the health of those consuming the end product, also 
affects flora and fauna who consume either the polluted water or the produce. Hence, a judicious and 
integrated pest and nutrient management is essential from the point of view of sustainability as also for 
producing safe hygienic food. 

nutrients are in many ways linked to other practices that are related to sustainable crop production 
intensification. Thus, crops with sufficient nutrients are less vulnerable to pests besides contributing to 
an Integrated Pest management. crops grown in poorly structured soil, under low or unbalanced nutrient 
conditions or with inadequate water supply or retention are subject to stress. Reacting to disease or 
pest attacks by applying pesticides is a costly symptomatic approach to a syndrome which can be better 
addressed by improving the ecological conditions and systems within which crops are cultivated. 

In addition, agricultural products with less pesticide residues are less risky to consume, and healthy 
plants with a properly balanced nutrient supply provide a better quality feed and food, improving 
animal and human health. a high application of fertilizers can also increase the incidence of weeds that 
compete with crops for nutrients. this implies that there is a need for an Integrated Weed management 
in terms of improving the timing, dosage and application method of nutrients thereby minimizing the 
potential impact on weed growth. A better application of nutrients also reduces surface runoffs, and 
thereby improving overall agricultural biodiversity (fao).

Keeping in view the importance of this component, a provision has been made under MIDH for IPM/INM. 
However, a successful implementation of this programme depends not only on the nodal officers and 
scientists, but also on the awareness of farmers and consumers. In many eco-sensitive areas, destruction 
of bees is causing losses to biodiversity and in-turn leading to crop losses.

The main activities under the INM/IPM component addressed in this survey are the materials related to 
the promotion of INM/IPM such as the utilisation of liquid Bio-fertilizer of NPK, Phosphate Solubilising 
Bacteria, Potash mobilizing Bacteria, Pseudomonas, trichoderma, monocrotophos, copper oxychloride, 
Pheromone traps, netra nets and neem based products among others. this component aims at defending 
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and augmenting the nutritional contents of the soil systems under horticultural plantations, as they are 
susceptible to frequent pest infestations and diseases. 

cost assistance is available under the mission for developing facilities such as disease forecasting labs 
under Public Sector undertakings (PSUs) to the extent of 100%, while the assistance for bio-control labs, 
plant health clinics and leaf/tissue analysis lab is 100% under the public sector, it is 50% under the private 
sector. By the end of the 4th year of the 12th FYP, 0.61% (Rs.54.96 crore) of the total expenditure of 
Rs.9,061.75 has been reported spent on IPM/INM. The total area covered under IPM/INM comes to 4,11,919 
ha with an all India per ha expenditure of Rs.1224, and a financial achievement target ratio of 96%.

5.5.2. Beneficiaries’ perspective

The following section presents the status of the adoption of IPM/INM. The number of beneficiaries 
surveyed using IPM/INM is presented in (Table 5.5(a)). the apportionment of state-wise percentage of 
beneficiaries reveals a high number of beneficiaries from Sikkim (32%), followed by Manipur (10.57%), 
Bihar (10.29%) and Chhattisgarh (6.57%).

Table 5.5(a): Beneficiaries under IPM/INM

Sl. No. States / UTs Total no. of beneficiaries % to the total

1 andhra Pradesh 12 3.43

2 Karnataka 24 6.86

3 madhya Pradesh 5 1.43

4 uttar Pradesh 16 4.57

5 Bihar 36 10.29

6 chhattisgarh 23 6.57

7 odisha 2 0.57

8 arunachal Pradesh 10 2.86

9 assam 7 2.00

10 haryana 16 4.57

11 himachal Pradesh 5 1.43

12 Kerala 9 2.57

13 manipur 37 10.57

14 mizoram 17 4.86

15 Punjab 2 0.57

16 sikkim 112 32.00

17 telangana 17 4.86

All India 350 100.00
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5.5.3. Area covered under IPM/INM

Fruits constitutes 55% of the area covered under IPM/INM interventions (table 5.5(b)). With 100% of 
this area in Arunachal Pradesh and Himachal Pradesh. Beneficiaries growing vegetables constituted 36% 
at the all India level, with madhya Pradesh, chhattisgarh, odisha, manipur and Punjab accounting for 
100% of the area. Beneficiaries in Sikkim account for 100% of their area under cut flowers. While in 
Karnataka, 44% of the area has been brought under plantation crops and 11% in Kerala. The table 
further reveals that most states have not utilized IPM/INM components for all the crops. Therefore, in 
future programme, INM/IPM should be made part of the package of area expansion and rejuvenation. 
conventionally, heavy schedules of plant protection, chemicals and fertilizers are applied to vegetables, 
but by way of following INM/IPM packages, the use of pesticides and nutrients can be brought down so 
that the pesticide residues in vegetables can be minimal and wastage of nutrient can also be reduced.

Table 5.5(b): Area covered under IPM/INM Intervention

Sl. 
No. States / UTs

% to the total
Average 

Area in hafruits Vegetables flowers Cut 
flowers

Plantation 
crops Spices

1 andhra Pradesh 93.00 7.00 0.00 0.00 0.00 0.00 2.35

2 Karnataka 23.00 26.00 0.00 0.00 44.00 8.00 1.39

3 madhya Pradesh 0.00 100.00 0.00 0.00 0.00 0.00 0.56

4 uttar Pradesh 74.00 26.00 0.00 0.00 0.00 0.00 1.68

5 Bihar 15.00 70.00 15.00 0.00 0.00 0.00 0.56

6 chhattisgarh 0.00 100.00 0.00 0.00 0.00 0.00 0.66

7 odisha 0.00 100.00 0.00 0.00 0.00 0.00 1.00

8 arunachal Pradesh 100.00 0.00 0.00 0.00 0.00 0.00 3.38

9 assam 77.00 23.00 0.00 0.00 0.00 0.00 0.73

10 haryana 59.00 41.00 0.00 0.00 0.00 0.00 3.10

11 himachal Pradesh 100.00 0.00 0.00 0.00 0.00 0.00 0.80

12 Kerala 87.00 0.00 0.00 0.00 11.00 2.00 0.94

13 manipur 0.00 100.00 0.00 0.00 0.00 0.00 0.41

14 mizoram 68.00 11.00 0.00 6.00 0.00 15.00 0.78

15 Punjab 0.00 100.00 0.00 0.00 0.00 0.00 3.00

16 sikkim 0.00 0.00 0.00 100.00 0.00 0.00 0.02

17 telangana 64.00 36.00 0.00 0.00 0.00 0.00 2.68

All India 55.00 36.00 1.00 1.00 5.00 2.00 0.89

5.5.4. Beneficiaries opinion on Quality of material supplied

As per a majority of the beneficiaries (53.29%), the material supplied is of very good quality, while 
39.50% found the quality to be a notch lower – good (figure 5.5(a) and Table 5.5(c)). the former group 
includes the beneficiaries from the States of Himachal Pradesh, Kerala and Sikkim, in the range of 77-
95%. All the beneficiaries in Andhra Pradesh, Odisha and Punjab, stated that the quality of material 
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supplied was good under IPM/INM. Haryana (31.25%) and Telangana (5.88%) found the quality of material 
as being average and below average, respectively. 

The trend indicates that the supply of inputs under IPM/INM is of a favorable quality with a very few 
dissatisfaction beneficiaries. However, as volumes increase, care needs to be taken for monitoring the 
supply of quality products. It is to be noted that unless supported by infrastructure, not only for producing 
but also for certifying and storing the material in a proper condition, the quality may not be maintained.

Table 5.5(c): Beneficiaries’ opinion on Quality of material supplied

Sl. 
No. States / UTs

% to the total Total no. of 
beneficiariesVery Good Good Average below Average

1 andhra Pradesh 0.00 100.00 0.00 0.00 12

2 Karnataka 18.18 81.82 0.00 0.00 22

3 madhya Pradesh 20.00 80.00 0.00 0.00 5

4 uttar Pradesh 25.00 68.75 6.25 0.00 16

5 Bihar 16.67 66.67 16.67 0.00 24

6 chhattisgarh 17.39 73.91 8.70 0.00 23

7 odisha 0.00 100.00 0.00 0.00 2

8 arunachal Pradesh 40.00 50.00 10.00 0.00 10

9 assam 14.29 85.71 0.00 0.00 7

10 haryana 0.00 68.75 31.25 0.00 16

11 himachal Pradesh 80.00 20.00 0.00 0.00 5

12 Kerala 77.78 22.22 0.00 0.00 9

13 manipur 50.00 25.00 25.00 0.00 20

14 mizoram 58.82 41.18 0.00 0.00 17

15 Punjab 0.00 100.00 0.00 0.00 2

16 sikkim 95.54 1.79 2.68 0.00 112

17 telangana 58.82 29.41 5.88 5.88 17

All India 53.29 39.50 6.90 0.31 319

Figure 5.5(a): Beneficiaries’ opinion on the quality of material supplied (%)
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6.90%
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5.5.4. Productivity and farmers’ views on production

the average productivity of vegetables (18.48 tons per ha) at the all India level was found to be the 
highest among the selected horticultural crops with Punjab registering a notable 42.50 tons per ha in 
the case of vegetables (Table 5.5(d)). While mizoram achieved the highest fruit productivity of 27.55 
tons per ha.

the trend indicates that productivity levels are modest and have not reached their potential, yields of 
fruit crop can reach 20-25 tons per ha and vegetables can go up to 75-100 tons per ha. therefore, there is 
a scope for increasing the productivity levels by way of following IPM/INM.

Table 5.5(d): Productivity

(tons per ha)

Sl. 
No. States / UTs fruits Vegetables flowers Cut flowers 

in numbers
Plantation 

crops Spices

1 andhra Pradesh 6.97 14.50 0.00 0.00 0.00 0.00

2 Karnataka 9.87 31.37 0.00 0.00 1.39 0.31

3 madhya Pradesh 0.00 14.37 0.00 0.00 0.00 0.00

4 uttar Pradesh 6.31 21.29 0.00 0.00 0.00 0.00

5 Bihar 6.77 10.52 6.67 0.00 0.00 0.00

6 chhattisgarh 0.00 22.27 0.00 0.00 0.00 0.00

7 arunachal Pradesh 8.20 0.00 0.00 0.00 0.00 0.00

8 assam 21.60 16.75 0.00 0.00 0.00 0.00

9 haryana 7.41 12.85 0.00 0.00 0.00 0.00

10 himachal Pradesh 3.63 0.00 0.00 0.00 0.00 0.00

11 Kerala 26.76 0.00 0.00 0.00 1.89 2.50

12 manipur 0.00 14.70 0.00 0.00 0.00 0.00

13 mizoram 27.55 7.27 0.00 125000.00 * 0.00 0.50

14 Punjab 0.00 42.50 0.00 0.00 0.00 0.00

15 telangana 18.10 19.67 0.00 0.00 0.00 0.00

Total 11.37 18.48 6.67 125000.00 1.42 0.48

note: * Flowers are measured in numbers. In addition, the cropping intensity is very high and there are 3-4 harvests per year on 
the same area. Therefore, after making adjustments for these aberrations, the productivity levels indicated remain high. Mizo-
ram’s high productivity w.r.t cut flowers is on par with the other states surveyed.
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Farmers’ perspective on changes in crop production subsequent to the IPM/INM interventions has been 
elucidated in Table 5.5(e). 

Close to half (49.09%) of the beneficiaries have indicated a high level of production, while 41.16% 
reported a moderate level of production post IPM/INM. All the beneficiaries in Odisha and Punjab have 
concurred that there has been a moderate level of production. 

At the all India level, only a small section of the beneficiaries (3.05%) reported a low level of production, 
specifically 23.53% in Telangana. While in Arunachal Pradesh, 30% stated that there has been no change 
in their production levels post IPM. It can be inferred that a majority of those surveyed are satisfied with 
their production levels.

Table 5.5(e): farmers’ views on production

Sl. 
No. States / UTs

% to the total no. of beneficiaries
Total no. of 

beneficiaries
High Moderate Average Low No Change

1 andhra Pradesh 58.33 25.00 8.33 8.33 0.00 12

2 Karnataka 31.82 68.18 0.00 0.00 0.00 22

3 madhya Pradesh 100.00 0.00 0.00 0.00 0.00 5

4 uttar Pradesh 35.71 50.00 7.14 7.14 0.00 14

5 Bihar 36.84 63.16 0.00 0.00 0.00 19

6 chhattisgarh 13.04 52.17 30.43 4.35 0.00 23

7 odisha 0.00 100.00 0.00 0.00 0.00 2

8 arunachal Pradesh 0.00 40.00 20.00 10.00 30.00 10

9 assam 14.29 71.43 14.29 0.00 0.00 7

10 haryana 6.25 68.75 18.75 6.25 0.00 16

11 himachal Pradesh 60.00 20.00 20.00 0.00 0.00 5

12 Kerala 33.33 55.56 0.00 11.11 0.00 9

13 manipur 35.14 64.86 0.00 0.00 0.00 37

14 mizoram 66.67 26.67 6.67 0.00 0.00 15

15 Punjab 0.00 100.00 0.00 0.00 0.00 2

16 sikkim 77.68 20.54 1.79 0.00 0.00 112

17 telangana 52.94 23.53 0.00 23.53 0.00 17

All India 49.09 41.16 5.79 3.05 0.91 327
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5.5.5. Net income and farmers’ views on incremental income

At the all India level, loose flower growers are found to be the highest net income earners (Rs.4 Lakh per 
ha) followed by those growing plantation crops (Rs.3.34 Lakh per ha) (Table 5.5(f)). Bihar has earned the 
highest net income from loose flowers (Rs.4 Lakh), while Kerala plantation crop growers have topped the 
net income earnings (Rs.4.34 Lakh per ha). Madhya Pradesh and Assam are the top net income vegetable 
growing earners. The net incomes, as given by the beneficiaries are quite satisfactory and at places quite 
high.

Table 5.5(f): Net Income

(rs. Per ha)

Sl. 
No. States / UTs fruits Vegetables flowers Cut 

flowers
Plantation 

crops Spices Total

1 andhra Pradesh 155000 70000 0 0 0 0 140833

2 Karnataka 176667 189000 0 0 305964 84500 215677

3 madhya Pradesh 0 275000 0 0 0 0 275000

4 uttar Pradesh 184000 134000 0 0 0 0 162125

5 Bihar 39714 64314 400000 0 0 0 68856

6 chhattisgarh 0 21378 0 0 0 0 21378

7 odisha 0 230000 0 0 0 0 230000

8 arunachal Pradesh 319600 0 0 0 0 0 319600

9 assam 80250 236000 0 0 0 0 102500

10 haryana 513333 115000 0 0 0 0 189688

11 himachal Pradesh 48800 0 0 0 0 0 48800

12 Kerala 388333 0 0 0 434200 140000 370933

13 manipur 0 30811 0 0 0 0 30811

14 mizoram 169300 78000 0 100000 0 30000 130176

15 Punjab 0 212500 0 0 0 0 212500

16 Sikkim 0 0 0 59590 0 0 59590

17 Telangana 343125 87000 0 0 0 0 207529

All India 209669 81652 400000 59948 334461 84833 111259
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a high majority from across all the assigned categories of states (Table 5.5(g)) have opined that there 
has been a positive increment in income (91.74%) post the IPM/INM interventions. 

Particularly, 100% of the beneficiaries from Odisha, Assam, Kerala, Manipur, Punjab and Telangana have 
stated that there has been an incremental increase in their income. While over half (57.14%) in Arunachal 
Pradesh opined no incremental income. However, the trend indicates that beneficiaries have obtained 
incremental income in most of the states and hence, can infer that the IPM/INM combination was being 
implemented with fair degree of success.

Table 5.5(g): Beneficiaries’ opinion on incremental Income

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total no. of 
beneficiariesYes No No Change

1 andhra Pradesh 83.33 8.33 8.33 12

2 Karnataka 90.00 5.00 5.00 20

3 madhya Pradesh 80.00 0.00 20.00 5

4 uttar Pradesh 81.25 18.75 0.00 16

5 Bihar 95.00 5.00 0.00 20

6 chhattisgarh 95.65 4.35 0.00 23

7 odisha 100.00 0.00 0.00 2

8 arunachal Pradesh 14.29 28.57 57.14 7

9 assam 100.00 0.00 0.00 7

10 haryana 68.75 6.25 25.00 16

11 himachal Pradesh 60.00 0.00 40.00 5

12 Kerala 100.00 0.00 0.00 9

13 manipur 100.00 0.00 0.00 37

14 mizoram 93.75 6.25 0.00 16

15 Punjab 100.00 0.00 0.00 2

16 sikkim 97.32 2.68 0.00 112

17 telangana 100.00 0.00 0.00 17

All India 91.74 4.28 3.98 327
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5.5.6. Integration with other component/s

at the all India level (Table 5.5(h)), 40.57% beneficiaries have integrated with other components. Across 
the states, Sikkim (100%), Mizoram (88.24%) and Karnataka (29.17%) are the top four states with a high 
level of integration among the beneficiaries surveyed. However, due to the low level of integration 
witnessed across states, it is advisable to integrate more components for efficient and sustainable 
outcomes. 

Table 5.5(h): Integration with component/s

Sl. 
No. States / UTs % of beneficiaries who have 

integrated with other component/s Total No. of beneficiaries

1 andhra Pradesh 0.00 12

2 Karnataka 29.17 24

3 madhya Pradesh 0.00 5

4 uttar Pradesh 0.00 16

5 Bihar 16.67 36

6 chhattisgarh 0.00 23

7 odisha 0.00 2

8 arunachal Pradesh 0.00 10

9 assam 0.00 7

10 haryana 0.00 16

11 himachal Pradesh 0.00 5

12 Kerala 0.00 9

13 manipur 0.00 37

14 mizoram 88.24 17

15 Punjab 0.00 2

16 Sikkim 100.00 112

17 Telangana 11.76 17

All India 40.57 350
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5.5.7. Impact on soil quality and IPM/INM adoption

According to the state-wise surveyed opinion, a majority of the beneficiaries in Manipur (37), 
Chhattisgarh (19) and Karnataka (21) have asserted that there has been an improvement in soil quality 
post IPM/INM (Table 5.5(i)).

All beneficiaries (100%) from Odisha, Arunachal Pradesh, Himachal Pradesh, Kerala, Manipur, Mizoram 
and Punjab are willing to continue with the adoption of IPM/INM interventions. Beneficiaries from Andhra 
Pradesh (75%) and Madhya Pradesh (80%) declined to continue with these interventions as they found no 
improvement post its IPM/INM.

Table 5.5(i). Impact on soil quality with IPM Adoption

Sl. 
No. States / UTs

Improvement 
in soil quality 

(‘Yes’ response 
only)

Beneficiaries’ response with regards to continuing with 
IPM adoption (% to the total)

Yes No Total no. of 
beneficiaries *

1 andhra Pradesh 11 25.00 75.00 12

2 Karnataka 21 83.33 16.67 24

3 madhya Pradesh 2 20.00 80.00 5

4 uttar Pradesh 13 93.75 6.25 16

5 Bihar 0 60.61 39.39 33

6 chhattisgarh 19 86.36 13.64 22

7 odisha 2 100.00 0.00 2

8 arunachal Pradesh 9 100.00 0.00 10

9 assam 4 57.14 42.86 7

10 haryana 11 87.50 12.50 16

11 himachal Pradesh 4 100.00 0.00 5

12 Kerala 4 100.00 0.00 9

13 manipur 37 100.00 0.00 37

14 mizoram 12 100.00 0.00 12

15 Punjab 2 100.00 0.00 2

16 sikkim 10 0.00 0.00 0

17 telangana 9 68.75 31.25 16

All India 170 80.70 19.30 228

* Considered only beneficiaries who have given responses
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5.5.8. Participation in Training programmes

All the surveyed beneficiaries from Odisha, Himachal Pradesh, Kerala, Mizoram, Punjab, Sikkim 
followed by Manipur (64.86%), Karnataka (58.33%) and Chhattisgarh (56.52%) have participated in 
the IPM/INM training programmes and few from Madhya Pradesh (20%) and Arunachal Pradesh (20%)  
(Table 5.5(j)).

Table 5.5(j): Participation in Training programmes

Sl. 
No. States / UTs

% of beneficiaries participated in 
training out of the total number of 

beneficiaries
Total No. of beneficiaries

1 andhra Pradesh 91.67 12

2 Karnataka 58.33 24

3 madhya Pradesh 20.00 5

4 uttar Pradesh 62.50 16

5 Bihar 22.22 36

6 chhattisgarh 56.52 23

7 odisha 100.00 2

8 arunachal Pradesh 20.00 10

9 assam 28.57 7

10 haryana 62.50 16

11 himachal Pradesh 100.00 5

12 Kerala 100.00 9

13 manipur 64.86 37

14 mizoram 100.00 17

15 Punjab 100.00 2

16 Sikkim 100.00 112

17 Telangana 52.94 17

All India 71.71 350
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5.5.9. Soil Health Practice and Soil Test

Of the 350 beneficiaries interviewed, only 83 of them have tested the soil on their farm. Of them, only 
27 have received soil health cards (Table 5.5(k)). Among those received soil health cards, over 55% 
have fully practiced its recommendations with a minority refraining from undertaking the recommended 
practices (7.41%). 

Although, a majority in Karnataka (23) tested their soil, only 9 have received health cards with 44.44% 
of them fully practicing its recommendations. 

All Beneficiaries (100%) from Uttar Pradesh, Arunachal Pradesh and Haryana are found to have complied 
with the soil health card recommendations, while andhra Pradesh and madhya Pradesh partially complied 
(50%). This reveals that only a few have tested their soil and, therefore, are not in a position to judge 
the best possible schedule of IPM/INM amendments on their farms. This, consequently, can lead to 
either an excessive soil fertility decline or concentration, affecting their horticulture crop yields. Such 
situations should be remedied by encouraging soil tests and subsequent interventions provided in soil 
health cards across all horticulture crops.

Table 5.5(k): Soil Health Practice and Soil Test

Sl. 
No. States / UTs

No. of 
Beneficiaries who 

had tested soil

No. of beneficiaries 
holding the Soil 

health cards

Practice status in relation to the Soil 
Health Card (% to the total)

fully Partially Not at all

1 andhra Pradesh 2 2 0.00 50.00 50.00

2 Karnataka 23 9 44.44 44.44 11.11

3 madhya Pradesh 2 2 50.00 50.00 0.00

4 uttar Pradesh 6 1 100.00 0.00 0.00

5 chhattisgarh 13 0 0.00 0.00 0.00

6 odisha 2 0 0.00 0.00 0.00

7 arunachal Pradesh 0 1 100.00 0.00 0.00

8 haryana 7 1 100.00 0.00 0.00

9 himachal Pradesh 5 0 0.00 0.00 0.00

10 Kerala 7 4 75.00 25.00 0.00

11 manipur 6 0 0.00 0.00 0.00

12 telangana 10 7 57.14 42.86 0.00

All India 83 27 55.56 37.04 7.41



172

Impact Evaluation of NHM and HMNEH

5.5.10. Investment and Subsidy

A major share of the total investment on IPM/INM interventions made by the beneficiaries (50.37%) was 
from their own resources. Apart from own investments, the second source of finance for beneficiaries 
was from subsidies (39.96%), with a meagre amount obtained from non-institutional sources (2.79%) 
(Table 5.5(l)). 

The total investment per ha at the all India level is Rs.11,015. A majority of beneficiaries in Odisha, 
Arunachal Pradesh and Kerala invested in IPM/INM interventions using their own funds (69-77%) and 
supplemented it with subsidies. haryana and telangana have a diverse array of sources (own, institutional 
and non-institutional borrowings and subsidies) constituting their total investment, while chhattisgarh, 
Assam, Sikkim and Manipur depended primarily on subsidies for adopting IPM/INM interventions (73-
100%). 

Table 5.5(l): Investment and subsidy

Sl. 
No. States / UTs

% to the total
Average 

Investment  
(Rs. per ha)

borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 52.85 0 0 47.15 1745

2 Karnataka 59.53 0 0 40.47 2657

3 madhya Pradesh 65.15 0 0 34.85 197605

4 uttar Pradesh 44.54 0 21.77 33.70 6857

5 Bihar 65.18 0 0 34.82 7526

6 chhattisgarh 26.51 0 0 73.49 7251

7 odisha 77.04 0 0 22.96 2596

8 arunachal Pradesh 69.28 0 0 30.72 717

9 assam 28.53 0 0 71.47 33953

10 haryana 53.24 7.10 2.48 37.18 5675

11 Himachal Pradesh 66.69 0 0 33.31 169150

12 Kerala 70.55 0 0 29.45 2168

13 Manipur 0.00 0 0 100.00 5437

14 Mizoram 65.84 0 0 34.16 11820

15 Punjab 9.96 66.42 0 23.61 50183

16 Sikkim 25.92 0 0 74.08 96509

17 Telangana 51.40 5.97 17.21 25.42 6246

All India 50.37 6.89 2.79 39.96 11015



173

Impact Evaluation of NHM and HMNEH

5.6. Pollination support through bee keeping

5.6.1. background 

Globally, of the many varieties of food crops, nearly 115 crop species produce more than 80% of the 
food consumed. Among these agri-food crops, 75% depend on insect pollination by a diverse variety 
of insects (including honey bees). As a consequence of intensive cultivation, indiscriminate use of 
pesticides, reduction in cropping diversity and climate change among others, the population of bee 
species has been dwindling worldwide. this is a cause for concern, both for agricultural scientists and 
environmentalists as it can seriously impact food production. If the bee population dwindles or vanishes 
to a below critical level, food production will be severely affected, impacting food security and the 
livelihood of many farming communities, not because bees give them an extra income in the form of 
honey, but due to poor pollination resulting in a lower food/crop productivity. Therefore, bee keeping 
is an important component of sustainable agriculture - horticulture and should be encouraged among 
different horticulture farming systems as an integral component. It is not solely entomologists, but also 
people with knowledge on botany, environment and engineering backgrounds who need to integrate and 
develop systems that make bee keeping profitable, affordable and operational.

With this background, the component of bee keeping for pollination support has been rightly selected and 
the sub-components include production of nucleus stock, production of bee colonies by bee breeders, 
supply of honey bee colonies, supply of bee hives (boxes), equipments including honey extractors, food 
grade containers etc. as honey products are categorised based on nutritional value, appearance, antibiotic 
content and other medicinal properties, they are branded, labelled and sold at premium value and 
prices. In addition, support can also be availed under integrated Phm, in terms of market infrastructure 
and food processing for specific items as integrated management of honey bee assemblages under this 
component. It is time to highlight such aspects and develop bee keeping systems across different regions 
in India and make it an integral part of the horticultural development system. taking into account the 
importance of bee-keeping for the development of horticulture, a greater emphasis needs to be given to 
support research and development activities especially: - to breed new races that are suited to different 
local conditions, to bring disease tolerance and a greater productive capacity and so on. 

as an often-cited statement goes, we need to learn many things from honey bees, be it dignity of labour, 
association, use of technologies or production of quality material; honey bees are the best organised 
insects. They have their own breeding mechanism and rearing of queens, with work allocated separately 
to drones (male workers), female workers, the queen and scavengers. Interestingly, they are capable of 
producing heat during cold weather and can also cool the honey combs/boxes during hot weather. Their 
biological clocking system is indeed a marvel of technology. these insect species help us increase our 
production (by pollination), give us a very high quality, tasty and nutritional product without draining 
any of the natural resources. 

However, bee keeping is an art and science that requires support to develop, given the new environmental 
challenges facing bees. an integrated system combining research, manpower development, promotional 
programmes and awareness creation regarding its essentiality within the natural ecosystem as well as 
agriculture, can bring this profession into focus and thus help farming systems. 

the national Bee Board is responsible for overall coordination of programmes towards the development 
of beekeeping within States. The pattern of assistance is 100% for production of nucleus stock for the 
public sector and 40% of the total cost for other aforementioned activities. In terms of allocation from 
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GOI to the National Bee Board over the study period 2012-13 to 2015-16, for the first three years, funds 
allocated were to the tune of over Rs.100 Lakh. However, for the year 2015-16, allocation rose by 400% 
to rs.705.14 lakh. this could be due to the subsuming of nhm and hmneh activities into mIdh, thereby 
increasing the number and frequency of activities as well as within the state and out-of-state training 
programmes and exposure visits for farmers/beekeepers.

For the study period, the percentage of achievement to target was highest for the year 2013-14 at 149% 
and lowest (78%) for the following year. At the end of the 4th year of the 12th FYP, 0.91% (Rs. 82.52 
crores) of the total expenditure of Rs.9061.75 amounting to 5,13,079 units of equipment was achieved. 
As such, the physical and financial achievement efficiency coefficient of 0.84 and 1.09, respectively 
reveal a significant physical and financial progress under this component.

5.6.2. Beneficiaries’ Perspective

Initially, this component was given as an option; however, out of interest and the importance of this 
component in the future phase of the MIDH project, we conducted a pilot study. The beneficiaries 
available for response were very few (190) and scattered over only 16 states (Table 5.6 (a)).  

 
Table 5.6(a): Beneficiaries under Beekeeping and sub-components of Beekeeping

Sl. 
No. States / UTs

% to the total no. of beneficiaries

Total no. of 
beneficia-

ries

% to the 
total 
no. of 

beneficia-
ries

Production of 
bee colonies 

by bee 
breeder

Setting-
up of bee 
colonies

Distribution 
of bee-hives

Honey 
extractor

1 gujarat 0.00 58.33 33.33 8.33 12 6.32

2 Karnataka 0.00 14.29 0.00 85.71 14 7.37

3 maharashtra 0.00 100.00 0.00 0.00 1 0.53

4 rajasthan 0.00 0.00 0.00 100.00 1 0.53

5 uttar Pradesh 35.71 28.57 0.00 35.71 14 7.37

6 Bihar 58.82 5.88 0.00 35.29 17 8.95

7 chhattisgarh 100.00 0.00 0.00 0.00 15 7.89

8 odisha 100.00 0.00 0.00 0.00 2 1.05

9 tamil nadu 100.00 0.00 0.00 0.00 28 14.74

10 assam 33.33 22.22 0.00 44.44 9 4.74

11 haryana 13.64 18.18 4.55 63.64 22 11.58

12 Jammu & Kashmir 0.00 0.00 0.00 100.00 5 2.63

13 manipur 33.33 0.00 33.33 33.33 3 1.58

14 meghalaya 0.00 62.50 37.50 0.00 8 4.21

15 mizoram 0.00 60.00 0.00 40.00 5 2.63

16 Punjab 61.76 17.65 0.00 20.59 34 17.89

All India 46.32 18.42 4.74 30.53 190 100.00
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Table 5.6(a) indicates that maximum benefits have been utilised for the production of bee colonies by 
bee breeders (46.32%) followed by procurement of honey extractors (30.53%) at the all India level. 

Hundred per cent of the beneficiaries in Chhattisgarh, Odisha and Tamil Nadu are involved in the 
production of bee colonies. All the beneficiaries surveyed in Maharashtra were involved in the setting-up 
of bee colonies followed by Meghalaya (62.5%) and Mizoram (60%). Some of the surveyed beneficiaries 
from Meghalaya (37.5%) were also involved in the distribution of bee-hives along with 33.33% from both 
Manipur and Gujarat. A high number of beneficiaries from Rajasthan (100%) and Jammu & Kashmir (100%) 
followed by Karnataka (85.71%) have obtained honey extractors under the scheme.

5.6.3. Cost and Subsidy

average cost and subsidy under bee-keeping intervention is presented in Table 5.6(b). the all India total 
cost incurred per beneficiary amounts to Rs.83,514 and the subsidy received to Rs.41488 (42.5%). Among 
states, gujarat has incurred the highest cost (rs.2.08 lakh) besides receiving a subsidy of rs.1.05 lakh 
per beneficiary, followed by Punjab with a total cost of Rs.1.59 Lakh and a subsidy of Rs.69,471. Haryana 
was the third highest state in terms of cost (Rs.1.44 Lakh) and received a subsidy of Rs.52,330.

Table 5.6(b): Average Cost and Subsidy

Sl. 
No. States / UTs

Average cost and subsidy (Rs.) % of subsidy to the 
Average costCost Subsidy

1 gujarat 208750 105000 50.3

2 rajasthan 30000 12000 50.7

3 uttar Pradesh 138071 127000 40.0

4 Bihar 64412 16147 77.4

5 chhattisgarh 37500 6000 25.1

6 odisha 22000 19250 16.0

7 tamil nadu 21086 21104 87.5

8 assam 12000 5920 42.9

9 haryana 144932 52330 49.3

10 Jammu & Kashmir 103000 53800 36.1

11 manipur 0 6667 52.2

12 meghalaya 11050 4420 100.0

13 mizoram 7840 17600 40.0

14 Punjab 159176 69471 224.5

All India 83514 41488 42.5

5.6.4. Production and Net Income

details of average production and net Income from bee-keeping intervention are presented in  
Table 5.6(c). Normally, under homestead/stationary method of bee-keeping, 5-10 kg of honey can be 
obtained per year depending on the flora available and length of the season. On the other hand, under 
migratory bee-keeping, it is possible to enhance the yield to 15 kg per box per year. 
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there are also instances of producing 25 kg per box by following an intense migratory method  
(mr. salim ali from gujarat; refer - case studies section). assuming that the wholesale price of honey per 
kg is approximately rs.200, the net income per box was likely to be rs.5000. a farmer having 100 boxes 
will earn up to Rs.3 Lakh, if the average yield of 15 kg per box is assumed. 

Apart from production of honey, farmers gain additional benefits in the form of increased production via 
improved pollination.

As such, the results of the surveyed beneficiaries show that Rajasthan accounts for the highest production 
(3100 kg) followed by Gujarat (1783 kg) with a net income of Rs.80,000 and Rs.1.50 Lakh, respectively.  
Net Income per beneficiary was highest in Gujarat (Rs.1.5 Lakh). This variation among states may be 
either due to the number of boxes owned by each beneficiary or varying time of entry into the profession. 
Therefore, a verification based on a larger census and experiments are required.

Table 5.6(c): Average Production and Net Income

Sl. 
No. States / UTs Average Production of honey per 

annum (in kg)
Average Net income from sale of 

honey (in Rs.)

1 gujarat 1783 150833

2 Karnataka 29 3679

3 maharashtra 70 35000

4 rajasthan 3100 80000

5 uttar Pradesh 432 44795

6 Bihar 228 19206

7 chhattisgarh 329 51333

8 odisha 488 150000

9 tamil nadu 386 11091

10 assam 184 18544

11 haryana 1024 48082

12 Jammu and Kashmir 174 10000

13 manipur 58 11000

14 meghalaya 125 45300

15 Mizoram 415 14000

16 Punjab 1161 61382

All India 628 42830

5.6.5. Opinion on increase in crop production due to beekeeping 

Across all the states in India, 29.31% of the beneficiaries have perceived a 10 to 20% increase in crop 
production (figure 5.6(a) and Table 5.6(d)). 

Rajasthan has emerged as the only state with beneficiaries indicating a 30% to above 50% rise 
in their production. Mizoram (60%), Gujarat (50%) and Tamil Nadu (46.43%) have indicated 
a 20-30% rise, while Uttar Pradesh (57.14%), Odisha (100%) and Meghalaya (100%), a 10-20% 
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production increase. The top honey producing states of Punjab (29.41%) and Haryana (36.36%) 
have revealed a 20-30% upturn. However, at the all India level, 9.77% have communicated ‘no 
change’ in crop production. Particularly, the beneficiaries from states of Jammu & Kashmir (80%) 
and Chhattisgarh (43.75%) have indicated no change in the crop production post bee-keeping. 

Table 5.6(d): Beneficiaries’ opinion on increase in crop production due to beekeeping

Sl. 
No. States / UTs

% to the total no. of beneficiaries No. of 
beneficiaries 

who gave 
their opinion

<10%
10 to 
20%

20 to 
30%

30 to 
50%

Above 
50%

No 
Change

1 gujarat 0.00 0.00 50.00 50.00 0.00 0.00 4

2 Karnataka 50.00 42.86 7.14 0.00 0.00 0.00 14

3 rajasthan 0.00 0.00 0.00 50.00 50.00 0.00 2

4 uttar Pradesh 14.29 57.14 0.00 7.14 7.14 14.29 14

5 Bihar 29.41 58.82 0.00 5.88 5.88 0.00 17

6 chhattisgarh 0.00 0.00 25.00 25.00 6.25 43.75 15

7 odisha 0.00 100.00 0.00 0.00 0.00 0.00 2

8 tamil nadu 25.00 21.43 46.43 3.57 3.57 0.00 28

9 assam 0.00 20.00 60.00 20.00 0.00 0.00 5

10 haryana 22.73 22.73 36.36 4.55 0.00 13.64 22

11 Jammu and Kashmir 0.00 20.00 0.00 0.00 0.00 80.00 5

12 manipur 100.00 0.00 0.00 0.00 0.00 0.00 3

13 meghalaya 0.00 100.00 0.00 0.00 0.00 0.00 3

14 mizoram 0.00 20.00 60.00 20.00 0.00 0.00 5

15 Punjab 14.71 23.53 29.41 20.59 8.82 2.94 34

All India 19.54 29.31 25.29 11.49 4.60 9.77 173

Figure 5.6(a): Beneficiaries’ opinion on increase in crop production (%)

19.54%

29.31%
25.29%

11.49%

4.60%
9.77%

< 10%

10 to 20%

20 to 30%

30 to 50%

Above 50%

No Change
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5.7. Water Resources 

5.7.1. background

creation of water resources is crucial to the development of horticulture, as three-fourth of the area 
in India comes under hard rock areas with 60% of the irrigation needs being met through groundwater. 
hence, creation of water resources at the community and individual levels is being encouraged under 
NHM/HMNEH for expanding the horticultural area, improving productivity and production and also for 
promoting a judicious use of water. creation of surface water bodies has also helped the recharging of 
groundwater aquifers in hard rock areas of India, thereby leading to an increase in the area and production 
of horticultural crops in groundwater irrigated areas as well. the details of the sub-components and 
their assistance are as under: 

i. Community tanks / on-farm ponds / on-farm water reservoirs with the use of plastic 
/ RCC lining: 

 an assistance of rs.20 lakh per unit in plain areas and rs.25 per unit in hilly areas is provided. an 
assistance to the extent of 100% of the cost is provided for the creation of water resources with use 
of plastic or RCC lining for irrigating 10 ha of command area with a pond size of 100mx100mx03m 
or any other smaller size on a pro rata basis depending upon the command area either with the 
use of minimum 500-micron plastic films or RCC lining, owned and managed by a community/ 
farmer group. The cost for non-lined ponds/tanks (only in black cotton soils) is 30% less. Assistance 
is restricted to the cost of plastic/RCC lining. However, for non MNREGS beneficiaries, assistance 
to the extent of entire cost including the construction of pond/tank as well as lining is provided 
under the scheme.

ii. Water harvesting system for individuals - for storage of water in 20m x 20m x 3m ponds/
tube wells/dug wells @ Rs.125/- cum:

 An assistance of Rs.1.50 lakh/unit in plain areas and Rs. 1.80 lakh/unit in hilly areas has been 
provided. An assistance to the extent of about 50% of the cost including 300-micron plastic/RCC 
lining is provided. The cost for non-lined ponds/tanks (only in black cotton soils) is 30% less. The 
cost is admissible on a pro rata basis for smaller size of ponds/dug wells depending upon the 
command area. Maintenance is ensured by the beneficiary.

By the end of the 4th year of the 12th FYP, 7.27% (Rs.659.21 crore) of the total expenditure of Rs.9061.75 
was spent on 33,444 farm ponds/ reservoirs with the per unit expenditure on water resources ranging 
from Rs.26,000 in Telangana to Rs.14.33 lakh in Gujarat to an all India average of Rs.1.97 lakh. The 
financial achievement to the target ratio ranged from 0.04 in Tripura to 2.64 in Arunachal Pradesh.  

5.7.2. Beneficiaries    

The primary data has been collected from 305 beneficiaries spread across 22 states. Most of the 
beneficiaries belong to the states, namely, Maharashtra (14%), Odisha (10%), Chhattisgarh (9.8%), 
Karnataka (8.2%), Andhra Pradesh (6.9%), Mizoram (6.9%), Himachal Pradesh (5.9%), Bihar (5.2%), Tripura 
(4.9%) and Rajasthan (4.6%). The beneficiaries of the remaining states account for 23% of the total 
number of beneficiaries.  

Table 5.7(a) presents the types of water resources infrastructure undertaken by the sample beneficiaries. 
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It can be clearly seen from the table that out of 305 beneficiaries, the highest number of beneficiaries 

have been benefited from Individual farm ponds (39%) followed by Community Tanks (19%), Digging 

of tube well / bore wells (13%), Individual reservoirs / ponds with plastic lining (9.51%), Individual 

reservoirs / pond with RCC lining (7.21%), Community tanks renovated (6%), Storage tanks (5%) and Bore 

well recharge structures (2%). 

An additional 459 farmers have been benefitted in addition to 305 due to community water resources 

interventions. Only smaller proportion of the farmers have availed solar pump sets (0.3%) and infiltration 

ponds (0.33%) although both are considered to be very useful in the areas of physical and economic 

water scarcity. Hence, an adequate focus is needed for promoting these technologies in addition to the 

renovation of existing tanks for a sustainable and judicious use of resources.

It has been found from the field survey that individual water structures are relatively well maintained 

as compared to the community structures and hence, a minimum assistance should be extended to 

the maintenance of these structures at least for the first few years under NHM/HMNEH. By doing so, 

sustainability of the structures can be achieved which will have a positive impact on area expansion, 

production, productivity and employment. 

In the current guidelines of NHM/HMNEH, no provision has been made for repair and maintenance of 

the structures created under NHM/HMNEH. Among and within states, a relatively higher number of 

community water harvesting structures have been found in maharashtra, rajasthan, arunachal Pradesh, 

haryana and Punjab.

5.7.3. Irrigated Area

Table 5.7(b) presents the actual irrigated area per structure. actual irrigated area per structure at all 

India level accounts to 1.58 ha and the total irrigated area brought under irrigation was 483 ha. The 

results show that community tanks irrigated 2.94 ha followed by individual farm ponds (1.54 ha), bore 

well recharge (1.18 ha), digging of tube wells/bore wells (0.92 ha) and renovated community tanks (0.72 

ha). 

the area irrigated by these structures seems to be lower when compared to 11 ha, as prescribed in 

the mIdh guidelines. the average irrigated area per structure was relatively higher in madhya Pradesh, 

rajasthan, Punjab, aP and Karnataka as compared to remaining states.

5.7.4. Type of water lifting device used

the type of device used for lifting water is shown in Table 5.7(c). Out of the total beneficiaries, 59% 
of them use electrical pump sets, followed by diesel engines (28%), sluice (5%) and other devices (9%). 
This clearly reflects that the beneficiaries are more dependent on electricity for irrigating crops. In 
view of this fact, there is a further scope for encouraging solar pump sets, considering the multitude of 
advantages. the electricity was mostly the source of water lifting device in aP, Karnataka, maharashtra, 
mP, haryana, hP, J & K, Punjab, sikkim and tripura.
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Table 5.7(c): Type of water lifting device used

Sl. 
No. States / UTs

% to the total no. of beneficiaries
Total no. of 

beneficiaries
Diesel Engine Electrical pump Sluice Others

1 andhra Pradesh 0.00 100.00 0.00 0.00 21

2 Karnataka 16.00 84.00 0.00 0.00 25

3 madhya Pradesh 0.00 100.00 0.00 0.00 1

4 maharashtra 4.65 95.35 0.00 0.00 43

5 rajasthan 21.43 57.14 14.29 7.14 14

6 Bihar 50.00 43.75 0.00 6.25 16

7 chhattisgarh 40.00 56.67 3.33 0.00 30

8 odisha 48.39 6.45 0.00 45.16 31

9 a & n Islands 100.00 0.00 0.00 0.00 1

10 assam 44.44 44.44 0.00 11.11 9

11 haryana 10.00 90.00 0.00 0.00 10

12 himachal Pradesh 11.11 88.89 0.00 0.00 18

13 Jammu & Kashmir 0.00 100.00 0.00 0.00 7

14 Kerala 16.67 83.33 0.00 0.00 12

15 Manipur 0.00 100.00 0.00 0.00 2

16 Meghalaya 57.14 42.86 0.00 0.00 7

17 Mizoram 4.76 4.76 57.14 33.33 21

18 Nagaland 40.00 40.00 0.00 20.00 5

19 Punjab 87.50 12.50 0.00 0.00 8

20 Sikkim 100.00 0.00 0.00 0.00 1

21 Tripura 93.33 0.00 0.00 6.67 15

22 Uttarakhand 25.00 75.00 0.00 0.00 8

All India 27.87 58.69 4.92 8.52 305

5.7.5. Crops and returns under water resource interventions

crops and returns under water resource interventions are presented in Table 5.7(d). the impact of water 
resource interventions is apparently evident from the area, production and productivity indicators. the 
average area brought under irrigation works out to 1.58 ha with an average production of 12.58 tons per 
ha realizing a net income of Rs.1,69,035 per ha. 

the average area irrigated due to water resource interventions are found to be relatively higher in 
Madhya Pradesh (7 ha), Rajasthan (6.24 ha), Punjab (4.38 ha), Andhra Pradesh (2.55 ha), Karnataka (2.55 
ha) and nagaland (1.8 ha). While the productivity per ha was relatively higher in the states such as Bihar 
(33.14 tons), Andhra Pradesh (23.33 tons), Maharashtra (20.32 tons),  Haryana (17.26 tons), Chhattisgarh 
(16.08 tons), Odisha (16.01 tons), Himachal Pradesh(14.97 tons), Punjab (14.8 tons) and Karnataka (14.34 
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tons). overall, the average net income per hectare was relatively higher in maharashtra (rs.290575), 
Rajasthan (Rs.228890), Jammu and Kashmir (Rs.228333) and Himachal Pradesh (Rs.219559) as compared 
to remaining sample states.

Table 5.7(d): Crops and returns under water resource interventions

sl. no. States / UTs Average Area brought 
under irrigation (ha)

Productivity  
(Tons per ha)

Average Net Income   
(in Rs. Per ha)

1 andhra Pradesh 2.55 23.33 81383

2 Karnataka 2.55 14.34 114230

3 madhya Pradesh 7.00 5.50 107143

4 maharashtra 1.75 20.32 290575

5 rajasthan 6.24 3.49 228890

6 Bihar 0.44 33.14 107000

7 chhattisgarh 0.58 16.08 133391

8 odisha 0.40 16.01 157920

9 assam 0.67 11.43 142616

10 haryana 1.45 17.26 144828

11 himachal Pradesh 1.13 14.97 219559

12 Jammu and Kashmir 1.71 1.42 228333

13 Kerala 1.02 0.56 181318

14 Manipur 0.75 0.71 8667

15 Meghalaya 1.19 8.39 144125

16 Mizoram 1.15 4.45 117589

17 Nagaland 1.80 4.89 172222

18 Punjab 4.38 14.80 89000

19 Tripura 0.59 4.69 48249

20 Uttarakhand 0.89 3.26 112930

All India 1.58 12.84 169035

5.7.6. Usefulness of water resource interventions

fig 5.7(a) and Table 5.7(e) show the usefulness of water resource interventions as opined by the sample 
beneficiaries. It can be clearly seen from the table that the structures benefitted under NHM/HMNEH are 
very useful to 85% of the beneficiaries.

The structures created are partially useful for 14% of the beneficiaries due to the low storage of water 
mainly because of lack of rains, poor maintenance of community structures and wrong placement of the 
water storage structures. Only one per cent of the beneficiaries have opined that the built structures 
are damaged and requested for an additional assistance for repairing the same. 
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Table 5.7(e): Usefulness of water resource intervention

Sl. 
No. States / UTs

% to the total no. of beneficiaries
Total no. of 

beneficiaries
Very useful Partially useful Structure damaged

1 andhra Pradesh 100.00 0.00 0.00 21

2 Karnataka 88.00 12.00 0.00 25

3 madhya Pradesh 100.00 0.00 0.00 1

4 maharashtra 86.05 9.30 4.65 43

5 rajasthan 92.86 7.14 0.00 14

6 Bihar 43.75 56.25 0.00 16

7 chhattisgarh 50.00 46.67 3.33 30

8 odisha 100.00 0.00 0.00 31

9 a & n Islands 0.00 0.00 100.00 1

10 assam 66.67 33.33 0.00 9

11 haryana 90.00 10.00 0.00 10

12 himachal Pradesh 94.44 5.56 0.00 18

13 Jammu & Kashmir 71.43 28.57 0.00 7

14 Kerala 100.00 0.00 0.00 12

15 manipur 100.00 0.00 0.00 2

16 meghalaya 100.00 0.00 0.00 7

17 mizoram 100.00 0.00 0.00 21

18 nagaland 100.00 0.00 0.00 5

19 Punjab 62.50 37.50 0.00 8

20 sikkim 100.00 0.00 0.00 1

21 tripura 93.33 6.67 0.00 15

22 uttarakhand 87.50 12.50 0.00 8

All India 84.59 14.10 1.31 305

figure 5.7(a): Usefulness of water resource interventions
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5.7.7. Investment and Subsidy

the details of average investment and subsidy per structure are presented in Table 5.7(f). the average 
investment per structure ranged from rs.18,000 per structure in andaman and nicobar to rs.11,54,788 
in Punjab with an all India average of rs.4,15,047. 

out of the average investment per structure (rs.4,15,047) at the all India level, own investment 
constitutes 42%, subsidy 39%, institutional credit 10% and non-institutional credit 10%. It was found that 
the maximum subsidy allowed has not been fully utilized for the creation of new community structures, 
which is due to scarcity of land for creation of water resources infrastructure.  

Table 5.7(f): Investment and subsidy

Sl. 
No. States / UTs

% to the total
Average 

Investment  
(Rs. per ha)

borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 54.80 0.00 12.33 32.88 218286

2 Karnataka 59.81 6.38 0.00 33.82 420360

3 madhya Pradesh 50.00 0.00 0.00 50.00 150000

4 maharashtra 39.66 13.98 7.23 39.13 586077

5 rajasthan 25.51 16.30 0.00 58.19 679071

6 Bihar 23.22 0.00 21.92 54.86 53606

7 chhattisgarh 48.10 1.99 18.68 31.23 1138733

8 odisha 35.96 5.75 0.00 58.28 98131

9 a & n Islands 33.33 0.00 0.00 66.67 18000

10 Assam 17.83 0.00 0.00 82.17 68489

11 Haryana 37.83 0.81 20.45 40.90 1105080

12 Himachal Pradesh 51.92 15.11 0.00 32.98 305250

13 Jammu and Kashmir 54.57 0.00 12.01 33.42 273571

14 Kerala 71.62 0.00 0.00 28.38 206525

15 Manipur 50.00 0.00 0.00 50.00 100000

16 Meghalaya 50.00 0.00 0.00 50.00 180000

17 Mizoram 39.65 3.60 4.00 52.76 59571

18 Nagaland 39.41 0.00 15.50 45.09 154800

19 Punjab 14.13 48.71 0.00 37.16 1154788

20 Tripura 19.63 0.00 0.00 80.37 108667

21 Uttarakhand 43.06 0.00 18.87 38.08 331250

All India 42.09 9.53 9.57 38.81 415047
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5.8. Horticulture Mechanisation 

5.8.1. background 

Horticulture farm mechanization facilitates in improvement in farm efficiency besides reducing the 
drudgery of the farm workforce. mechanization is an important component in view of modern horticulture. 
In the time of labour scarcity and increasing cost, mechanization plays a significant role. Keeping in 
view its performance and ability to fill the gap of labour scarcity, farm mechanization component has 
been introduced under mIdh scheme, which provides assistance to farmers for procurement of power-
operated machines and tools including the import of new machineries. 

Its importance can be arbitrated by: (i) Increase in the cultivable area- use of machines like tractor 
enables the farmers to bring more area under cultivation. a large area of barren land can be cultivated 
more easily. tractors are used for transporting the horticultural product from one place to another. a 
huge amount of product is wasted due to non-availability of transport; (ii) Increases farm efficiency and 
raises the output. Hence, horticulture mechanisation enhances income and efficiency of farmers. 

Under horticulture, farm mechanization includes different types of farm machines such as power-
operated machines, tractors, power tillers, sowing, planting, reaping and digging equipments, land 
development tillage and seedbed preparation equipments, plant protection equipment, plastic mulch 
laying machine, self-propelled horticulture machinery and eco-friendly light trap which have been 
provided under the subsidy regime. These equipments are an integral part of the design and are highly 
essential in terms bringing out efficiency of the component. An assistance of 25% of the total cost 
is provided, which is subject to the total cost varying from 0.10 to 1.00 lakh per unit for different 
machineries. In addition to individual farmers, the assistance is also extended to grower associations, 
farmer groups, self help groups, women farmer groups having at least 10 members, who are engaged 
in the cultivation of horticultural crops, with some conditions. the cost norms and pattern of assistance 
under MIDH for farm mechanization differ for each social category. 

a substantial budgetary allocation has been made by both the central and state governments for 
providing subsidy to the farmers to go in for various agricultural implements so as to make horticulture 
more competitive. By the end of the fourth year of the 12th five year plan, Rs. 461.16 crore (5.09%) of 
the total expenditure of rs.9061.75 crore has been spent on horticulture farm mechanization as part 
of providing different types of farm equipments numbering up to 1,23,831. The financial targets and 
achievements under MIDH for farm mechanization over the years have been found to be 117%. 

Over the years, in respect of farm mechanization, in 2012-13, achievement to the target ratio was 176%; 
in 2013-14, achievement to the target ratio was 126%; but in 2014-15, it declined to 73%; and in 2015-16, 
it was 88%. The physical target to achievement ratio is 109% and financial target to achievement ratio is 
116% at the all India level, indicating at a better planning and utilization of funds. 

5.8.2. Mechanization Types

It is noted from Table 5.8(a) that 522 beneficiaries were interviewed which constitutes 13% of the 
total sample. Highest number of beneficiaries are from Tripura (43), Andhra Pradesh (40), Punjab (38) 
and Haryana (33). At all India level, 31% of the total sample beneficiaries have obtained power tillers; 
tractors, 24% ; plant protection equipments, 9%; and other equipments like taiwan sprayers, rotavator, 
seed drills, water spray pumps, 34%. 
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Hundred per cent of the beneficiaries obtained tractors in Gujarat; 100% of the beneficiaries have 
obtained power tillers in Assam, West Bengal and Himachal Pradesh; 67% of the beneficaires obtained 
tree pruners in Arunachal Pradesh and 45% obtained plant protection equipments in Chhattisgarh.

The trend indicates that farmers’ affinity was still more towards tractors and power tillers. However, it 
is time that other equipments are also used in a right combination depending on the region and cropping 
system. Sustained efforts have to be made for emphasizing the utility of those equipments in bringing 
about efficacy, cost effectiveness and ease and speed of operations. Larger equipment should be owned 
and managed by service providing organizations and rent basis to farmers.

Table 5.8(a): Number of beneficiaries and Mechanization Types

Sl. 
No.

States / UTs

% to the total no. of beneficiaries

Total no. of 
beneficiaries

Tractor
Power 
Tiller

Tree 
pruners

Nursery 
media 
filling

Pruning/ 
budding/
grafting 

tools

Plant 
protection 
equipment

Others

1 andhra Pradesh 7.50 2.50 0.00 0.00 0.00 25.00 65.00 40

2 gujarat 100.00 0.00 0.00 0.00 0.00 0.00 0.00 16

3 Karnataka 88.46 0.00 0.00 0.00 0.00 11.54 0.00 26

4 madhya Pradesh 81.82 18.18 0.00 0.00 0.00 0.00 0.00 11

5 maharashtra 36.00 32.00 0.00 0.00 0.00 32.00 0.00 25

6 rajasthan 87.50 0.00 0.00 0.00 0.00 0.00 12.50 8

7 uttar Pradesh 31.58 10.53 10.53 5.26 5.26 10.53 26.32 19

8 Bihar 50.00 12.50 0.00 0.00 0.00 25.00 12.50 8

9 chhattisgarh 22.58 0.00 0.00 0.00 0.00 45.16 32.26 31

10 odisha 14.29 0.00 0.00 0.00 0.00 0.00 85.71 7

11 tamil nadu 44.44 55.56 0.00 0.00 0.00 0.00 0.00 27

11 West Bengal 0.00 100.00 0.00 0.00 0.00 0.00 0.00 11

13 a & n Islands 0.00 85.71 0.00 0.00 0.00 14.29 0.00 7

14 arunachal Pradesh 0.00 0.00 66.67 0.00 0.00 33.33 0.00 9

15 assam 0.00 100.00 0.00 0.00 0.00 0.00 0.00 10

16 goa 0.00 0.00 0.00 0.00 0.00 0.00 100.00 28

17 haryana 6.06 3.03 0.00 0.00 0.00 3.03 87.88 33

18 himachal Pradesh 0.00 100.00 0.00 0.00 0.00 0.00 0.00 21

19 Jammu & Kashmir 28.57 28.57 0.00 0.00 0.00 9.52 33.33 21

20 Kerala 16.67 27.78 0.00 0.00 0.00 5.56 50.00 18

21 manipur 33.33 66.67 0.00 0.00 0.00 0.00 0.00 12

22 meghalaya 0.00 0.00 0.00 0.00 0.00 0.00 100.00 1

23 mizoram 20.00 80.00 0.00 0.00 0.00 0.00 0.00 5

24 nagaland 0.00 42.86 0.00 0.00 14.29 0.00 42.86 7

25 Punjab 2.63 13.16 0.00 0.00 0.00 2.63 81.58 38

26 telangana 22.22 0.00 0.00 0.00 0.00 0.00 77.78 18

27 tripura 9.30 90.70 0.00 0.00 0.00 0.00 0.00 43

28 uttarakhand 13.64 50.00 0.00 0.00 0.00 4.55 31.82 22

All India 23.95 30.46 1.53 0.19 0.38 9.39 34.10 522
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It is noted from the survey that 97% of the beneficiaries are individual farmers (figure 5.8(a)) and 2% of 
the beneficiaries are farmer collectives which include SHG and FIGs/ FPOs. Only one per cent are from 
custom hiring centers. This trend needs to be changed in order to ensure an increasing efficiency. Hence, 
more custom hiring centres should be increased in the next phase of the mIdh project. hand held and 
lower cost equipments can be owned by farmers.

5.8.2. Current status of equipment

At all India level, the responses of beneficiaries indicate that out of total functioning equipments, tractors 
forms, 24%; power tillers, 30%; and plant protection equipments, 9%. In states like Gujarat, Karnataka and 
Rajasthan the responses of beneficiaries indicate that 85% of tractors owned were functioning. In states 
like West Bengal, Assam and Uttarakhand, 100% of power tillers owned were functioning. Overall, 98.6% of 
the beneficiaries have responded that their equipments are functioning. Almost in every state beneficiaries 
have availed bank loans for the purchase of machineries (figure 5.8(b)). 

Figure 5.8(a): Type of beneficiary

figure 5.8(b): Current status of equipment at the all India level
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5.8.3. Performance of the equipment

The performance of equipment is viewed in terms of three indicators, namely ‘good’, ‘satisfactory’ 
and ‘poor’. fig 5.8(c) and Table 5.8(b) indicate that, at the all India level, 88% of the beneficiaries 
expressed that their equipments are working well; 11% as satisfactory; and one per cent as ‘poor’. 

In states like Karnataka, madhya Pradesh, gujarat, maharashtra, rajasthan, Bihar, odisha, tamil nadu, 
West Bengal, Goa, Himachal Pradesh, Kerala, Manipur and Meghalaya, 100% of beneficiary had expressed 
equipments were working well. In Mizoram (80%) and Nagaland (71%) beneficiary opined satisfactory and 
11% of beneficiary from Arunachal Pradesh had opined poor performance of the equipment. 

Table 5.8(b): Performance of the equipment

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total no. of 
beneficiariesGood Satisfactory Poor

1 andhra Pradesh 95.00 5.00 0.00 40

2 gujarat 100.00 0.00 0.00 16

3 Karnataka 100.00 0.00 0.00 26

4 madhya Pradesh 100.00 0.00 0.00 11

5 maharashtra 100.00 0.00 0.00 25

6 rajasthan 100.00 0.00 0.00 8

7 uttar Pradesh 77.78 16.67 5.56 19

8 Bihar 100.00 0.00 0.00 8

9 chhattisgarh 74.19 16.13 9.68 31

10 odisha 100.00 0.00 0.00 7

11 tamil nadu 100.00 0.00 0.00 27

11 West Bengal 100.00 0.00 0.00 11

13 a & n Islands 71.43 28.57 0.00 7

14 arunachal Pradesh 66.67 22.22 11.11 9

15 assam 80.00 20.00 0.00 10

16 goa 100.00 0.00 0.00 28

17 haryana 93.94 6.06 0.00 33

18 himachal Pradesh 100.00 0.00 0.00 21

19 Jammu & Kashmir 90.48 9.52 0.00 21

20 Kerala 100.00 0.00 0.00 18

21 manipur 100.00 0.00 0.00 12

22 meghalaya 100.00 0.00 0.00 1

23 mizoram 20.00 80.00 0.00 5

24 nagaland 28.57 71.43 0.00 7

25 Punjab 73.68 26.32 0.00 38

26 telangana 94.44 5.56 0.00 18

27 tripura 58.14 41.86 0.00 43

28 uttarakhand 90.91 4.55 4.55 22

All India 87.67 11.20 1.14 522
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5.8.4. Usage of implements 

Table 5.8(c) presents that at the all India level, the usage of implements was 283 hours per equipment 
per annum. Tractor account for 443 hours followed by plant protection equipment (288 hours). The usage 
of tree pruners has been quite high at 1790 hours. This is mainly due to the reason that respondents’ 
number was less. In the case of power tiller, it was 224 hours. highest usage of tractors was in Karnataka 
(720 hours), followed  by  andhra Pradesh (610 hours), telagana (601 hours) and Punjab (600 hours). 
In case of power tiller highest usage was observed in Mizoram(1690 hours), Punjab (539 hours) and 
Maharashtra (479 hours). Usage of tree prunners (2332 hours) and Plant protection equipments (2911 
hours) was more in Arunachal Pradesh. Overall total number of hours per equipment was observed 
relatively higher in arunachal Pradesh, mizoram, meghalaya and Karnataka as compared to remaining 
states.

The trend shows that, overall, the efficiency of tractor and power tiller was found to be lower as 
compared to the national average. This might be due to under-utilization of equipments such as tractor 
mounted or tractor/tiller driven equipments in most of the states. 

5.8.5. Income from hiring out of implements

It is noted from Table 5.8(d) that, at the all India level, the net income earned from hiring out farm 
machineries amounts to Rs.13,624 per equipment. The results indicate that, excepting tractor and 
power tiller, the rest of the listed implements are not rented. under the categorization of others, 
income from hired out implement amounts to rs.1,849. manipur, rajasthan and Kerala have earned the 
highest income from hiring out tractor i.e., Rs.2,00,000, Rs.1,80,375 and Rs.1,00,000, respectively. 
In maharashtra and Jammu & Kashmir, net income earned from hiring out of power tiller amounts to 
Rs.71,938 and Rs. 54,000, respectively. 

overall, the results indicate that most of the income has been shared by farmers with very few fPos and 
custom hiring centres being involved in hiring out of implements. 

figure 5.8(c): Performance of the equipment
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Table 5.8(c). Annual usage of implements

(No. of hours per equipment)

sl. 
no.

States / UTs Tractor
Power 
Tiller

Tree 
pruners

Nursery 
media 
filling

Pruning/ 
budding/
grafting 

tools

Plant 
protection 
equipment

Others

Total no. of 
hours per 
equipment 

(per annum)

1 andhra Pradesh 610.00 180.00 0.00 0.00 0.00 219.00 86.73 161.38

2 gujarat 316.56 0.00 0.00 0.00 0.00 0.00 0.00 316.56

3 Karnataka 720.80 0.00 0.00 0.00 0.00 183.31 0.00 658.77

4 madhya Pradesh 372.21 293.03 0.00 0.00 0.00 0.00 0.00 357.82

5 maharashtra 203.67 479.25 0.00 0.00 0.00 76.25 0.00 251.08

6 rajasthan 407.86 0.00 0.00 0.00 0.00 0.00 10.00 358.13

7 uttar Pradesh 548.32 79.97 149.95 30.02 35.02 99.97 99.98 237.61

8 Bihar 582.50 200.00 0.00 0.00 0.00 100.00 100.00 353.75

9 chhattisgarh 202.15 0.00 0.00 0.00 0.00 76.79 25.90 88.68

10 odisha 319.90 0.00 0.00 0.00 0.00 0.00 56.17 93.86

11 tamil nadu 500.88 110.66 0.00 0.00 0.00 0.00 0.00 284.07

11 West Bengal 0.00 61.82 0.00 0.00 0.00 0.00 0.00 61.82

13 a & n Islands 0.00 193.34 0.00 0.00 0.00 19.99 0.00 168.57

14 arunachal Pradesh 0.00 0.00 2332.38 0.00 0.00 2911.62 0.00 2525.44

15 assam 0.00 150.20 0.00 0.00 0.00 0.00 0.00 150.20

16 goa 0.00 0.00 0.00 0.00 0.00 0.00 226.07 226.07

17 haryana 130.01 80.01 0.00 0.00 0.00 70.01 172.83 164.30

18 himachal Pradesh 0.00 133.00 0.00 0.00 0.00 0.00 0.00 133.00

19 Jammu & Kashmir 600.03 99.17 0.00 0.00 0.00 55.02 194.31 269.79

20 Kerala 546.56 183.99 0.00 0.00 0.00 179.86 192.22 248.31

21 manipur 9.75 7.00 0.00 0.00 0.00 0.00 0.00 7.92

22 meghalaya 0.00 0.00 0.00 0.00 0.00 0.00 800.00 800.00

23 mizoram 300.00 1690.00 0.00 0.00 0.00 0.00 0.00 1412.00

24 nagaland 0.00 75.00 0.00 0.00 99.97 0.00 107.33 92.42

25 Punjab 600.36 539.91 0.00 0.00 0.00 100.06 190.16 244.61

26 telangana 601.06 0.00 0.00 0.00 0.00 0.00 159.28 257.44

27 tripura 245.06 204.23 0.00 0.00 0.00 0.00 0.00 208.02

28 uttarakhand 233.27 330.45 0.00 0.00 0.00 99.90 195.70 263.84

All India 443.12 224.47 1789.87 30.25 68.06 288.46 160.17 283.91
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Table 5.8(d): Net income earned from hiring-out of the implement / machine

(Rs. per equipment)

Sl. No. States / UTs Tractor Power Tiller Others Total 

1 andhra Pradesh 33333 0 3846 5000

2 gujarat 1962 0 0 1962

3 Karnataka 16609 0 0 14692

4 madhya Pradesh 83333 10000 0 70000

5 maharashtra 20833 71938 0 30520

6 rajasthan 180375 0 0 144300

7 uttar Pradesh 63333 0 0 18095

8 Bihar 12500 0 0 4545

9 chhattisgarh 7143 0 100 1700

10 odisha 45000 0 1600 7800

11 tamil nadu 76500 16400 0 43111

11 West Bengal 0 6917 0 5929

13 a & n Islands 0 15575 0 15575

14 arunachal Pradesh 0 0 714 714

15 assam 0 524 0 524

16 goa 1250 0 0 341

17 haryana 26667 28000 0 12222

18 himachal Pradesh 42500 11250 0 21667

19 Jammu & Kashmir 40000 54000 0 51667

20 Kerala 100000 36000 1935 8718

21 manipur 200000 0 12929 54500

22 meghalaya 21250 11590 0 12488

23 mizoram 0 30727 0 14696

All India 41109 15751 1849 13624

5.8.6. Investment and subsidy

It is noted from Table 5.8(e) that, at the all India level, the total cost of farm mechanization, works 
out to Rs.1,73,922 per equipment. Out of this, own investment accounts for 47% of the total cost and 
subsidy received for 27% of the total cost. Institutional and non-institutional borrowings accounts for 
21% and 5%, respectively. 
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The total cost of farm mechanization was found relatively higher in Rajasthan (8.3 lakh), Madhya Pradesh 
(7.9 lakh), Karnataka (5.1 lakh) and Gujarat (3.5 lakh) per equipment as compared to remaining states. 
Out of total cost, own investment was high in Odisha (84%), Himachal Pradesh (77%) and Madhya Pradesh 
(68%). Institutional source was more used in Andaman and Nicobar (75%). Whereas non-institutional 
source in Tamil Nadu (21%). 

Table 5.8(e): Investment and subsidy

(Rs. per equipment)

Sl. 
No. States / UTs

% to the total

Total
borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 37.03 0.00 15.26 47.71 34212

2 gujarat 58.10 26.35 0.00 15.55 356154

3 Karnataka 48.81 36.37 0.00 14.82 511883

4 madhya Pradesh 68.65 9.20 0.00 22.15 790091

5 maharashtra 26.34 47.25 3.61 22.79 304749

6 rajasthan 34.24 36.02 5.30 24.44 830600

7 uttar Pradesh 47.58 19.95 3.18 29.29 167591

8 Bihar 43.90 21.95 10.68 23.46 153227

9 Chhattisgarh 24.59 14.67 16.97 43.76 227217

10 Odisha 84.24 0.00 0.00 15.76 91334

11 Tamil Nadu 32.27 14.03 21.00 32.70 138636

12 West bengal 27.12 0.00 0.00 72.88 84818

13 A & N Islands 12.15 75.34 0.00 12.51 239857

14 Arunachal Pradesh 43.66 0.00 0.00 56.34 2088

15 Assam 56.80 0.00 0.00 43.20 217027

16 Goa 53.80 0.00 0.00 46.20 18589

17 Haryana 61.26 8.54 1.99 28.21 66624

18 Himachal Pradesh 77.02 0.00 0.00 22.98 148956

19 Jammu and Kashmir 53.85 22.64 1.82 21.70 165068

20 Kerala 64.75 15.12 0.00 20.13 165376

21 Manipur 66.67 0.00 0.00 33.33 250000

22 Meghalaya 50.00 0.00 0.00 50.00 20000

23 Mizoram 25.00 0.00 0.00 75.00 100000

24 Nagaland 9.68 0.00 0.00 90.32 232500

25 Punjab 51.09 12.38 2.44 34.09 126314

26 Telangana 24.35 26.15 17.55 31.95 125367

27 Tripura 40.08 18.75 14.45 26.71 248657

28 Uttarakhand 54.94 3.73 4.15 37.18 104840

All India 46.59 20.93 5.30 27.18 173922
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5.9. Integrated Post-Harvest Management

5.9.1. background

Post-harvest management of horticultural produce plays an important role in the development of 

horticulture and enhancing the income of farmers.  according to a study on “Assessment of Quantitative 

Harvest and Post-Harvest Losses of Major Crops and Commodities in India” by Icar - central Institute 

of Post-harvest engineering and technology (cIPhet), ludhiana (the report was submitted to goI on 

31-3-2015), the estimated annual value of harvest and post-harvest losses of major agricultural produce 

at the national level was Rs.92,651 crore based on the production data for the period 2012-13 at 2014 

wholesale prices. 

The total post-harvest losses are estimated at about 45% of the production, in which the fruit and 

vegetable losses constitute about 4.58 to 15.88%. On an average, a 10% loss of fruits and vegetables in 

45% loss of all agricultural produce will result in a loss of about Rs. 9,300/- crore per annum. Several 

studies have revealed that up to 30% of production of fruits and vegetables are lost due to improper 

harvest and post-harvest practices. saving of these losses could help in achieving food and nutritional 

security of our people as nearly 25% of India’s population is suffering from malnutrition and under 

nourishment.

In this context, the inclusion of post-harvest management of horticulture produce as one of the important 

components under NHM/ HMNEH is crucial for reduction of post-harvest losses. Post-harvest management 

is one of the major activities proposed to achieve holistic growth of horticulture.

PHM has received fourth importance in the MIDH Scheme. Nearly, 13.64% (Rs.1235.91 crore) of the 

total expenditure during 2012-13 and 2015-16 had been spent on this component. The average cost 

per unit works out to Rs.3.42 lakh. The physical achievement to target ratio was 0.62 and the financial 

achievement to target ratio was 0.72 indicating inefficiency in utilisation of allocated funds as compared 

to other major components.

5.9.2. Beneficiaries

Table 5.9(a) presents the number of sample beneficiaries across states. Overall, 306 sample beneficiaries 

have availed assistance under this component. majority of the respondents were found in odisha (47), 

followed by Uttar Pradesh (30), Maharashtra (29), Madhya Pradesh (27), Tamil Nadu (26), Karnataka (26) 

and Haryana (23).  

5.9.3. Major Interventions under the component

It can be seen from Table 5.9(b) that majority of the beneficiaries have availed of pack houses (61%) 

followed by low cost onion structures (22%), others - plastic crates & trays (7%) and cold storages (5%). 

The essential infrastructure required for cold chains like pre-cooling unit and refrigerated vans have 

received lesser importance as only five per cent of the beneficiaries have been benefitted by these 

interventions. thus, there is a need for giving greater emphasis in the next phase of mIdh scheme.

The beneficiaries have availed refrigerated vans in Karnataka, while pre-cooling chambers in Odisha and 

Karnataka.
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Table 5.9(a): Beneficiaries under PHM

sl.no. States / UTs Total no. of beneficiaries % to the total

1 andhra Pradesh 18 5.88

2 gujarat 11 3.59

3 Karnataka 26 8.50

4 madhya Pradesh 27 8.82

5 maharashtra 29 9.48

6 rajasthan 17 5.56

7 uttar Pradesh 30 9.80

8 Bihar 16 5.23

9 odisha 47 15.36

10 tamil nadu 26 8.50

11 haryana 23 7.52

12 himachal Pradesh 13 4.25

13 Jammu and Kashmir 11 3.59

14 Kerala 8 2.61

15 meghalaya 4 1.31

All India 306 100.00

 
Table 5.9(b): Post-Harvest Management Intervention

Sl. 
No.

States / UTs

% to the total no. of beneficiaries

Total  Pack 
House

Pre-
cooling 

Unit

Cold 
Storage

Mobile 
pre-

cooling 
Unit

Refri-
gerated 

vans

Ripening 
chambers

Low cost 
onion 

storage 
structure

Others*

1 andhra Pradesh 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18

2 gujarat 72.73 0.00 27.27 0.00 0.00 0.00 0.00 0.00 11

3 Karnataka 46.15 3.85 3.85 0.00 3.85 7.69 7.69 26.92 26

4 madhya Pradesh 85.19 0.00 0.00 0.00 0.00 0.00 14.81 0.00 27

5 maharashtra 48.28 0.00 0.00 0.00 0.00 10.34 41.38 0.00 29

6 rajasthan 52.94 0.00 0.00 0.00 0.00 0.00 47.06 0.00 17

7 uttar Pradesh 40.00 0.00 20.00 0.00 0.00 13.33 6.67 20.00 30

8 Bihar 0.00 0.00 0.00 0.00 0.00 0.00 75.00 25.00 16

9 odisha 42.55 4.26 8.51 0.00 0.00 0.00 44.68 0.00 47

10 tamil nadu 73.08 0.00 0.00 0.00 0.00 3.85 23.08 0.00 26

11 haryana 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23

11 himachal Pradesh 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13

13 Jammu & Kashmir 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11

14 Kerala 25.00 0.00 12.50 12.50 0.00 0.00 0.00 50.00 8

15 meghalaya 75.00 0.00 0.00 0.00 0.00 0.00 0.00 25.00 4

Total 61.11 0.98 4.90 0.33 0.33 3.27 21.90 7.19 306

* Others includes Plastic crates and trays
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the primary processing activities like collection, sorting and grading of the produce are performed in 
the pack houses before lifting the produce from the field to the point of sale. It is to note that, 100% of 
the beneficiaries availed pack houses in Andhra Pradesh, Haryana, Himachal Pradesh and Jammu & Kashmir 
followed by Madhya Pradesh (85.19%), Meghalaya (75%), Tamil Nadu (73%) and Gujarat (73%).  

the onion producing states such as maharastra, Karnataka, Bihar, madhya Pradesh, tamil nadu, rajasthan, 
Uttar Pradesh have availed benefit of low-cost onion storage structures. Creation of onion storage structures 
has significantly helped in reducing volatility of onion prices and post-harvest losses, thereby benefitting 
producers, traders and consumers.

The field survey reveals that other interventions like grading, pre-conditioning, curing, evaporative/low 
energy cool chambers, preservation units, storing cold rooms and zero-energy cool chambers have not 
adequately utilised by the beneficiaries. Thus, there is a need for encouraging these interventions to be 
taken up specifically by farmers and farmer collectives by providing necessary technical and financial 
support.

5.9.4. Type of beneficiaries under PHM 

The beneficiary type indicate that 93% are farmers and remaining are traders (Table 5.9(c)). similar 
trend has been observed across states with minor variations, excepting in Uttar Pradesh (27%), Meghalaya 
(25%) and Odisha (21%), which have relatively higher number of traders who have been benefitted as 
compared to remaining states.

Table 5.9(c): Beneficiary Types under PHM 

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total no. of 
beneficiariesfarmer Trader

1 andhra Pradesh 100.00 0.00 18

2 gujarat 90.91 9.09 11

3 Karnataka 100.00 0.00 26

4 madhya Pradesh 100.00 0.00 27

5 maharashtra 100.00 0.00 29

6 rajasthan 100.00 0.00 17

7 uttar Pradesh 73.33 26.67 30

8 Bihar 100.00 0.00 16

9 odisha 78.72 21.28 47

10 tamil nadu 96.15 3.85 26

11 haryana 95.65 4.35 23

12 himachal Pradesh 100.00 0.00 13

13 Jammu and Kashmir 100.00 0.00 11

14 Kerala 100.00 0.00 8

15 meghalaya 75.00 25.00 4

All India 92.81 7.19 306
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5.9.5. Storage Capacity 

It is revealed from the Table 5.9(d) that, the storage capacity of cold storages was highest (3,748 
tonnes), followed by low-cost onion structures (96 tonnes), pack houses (27 tonnes), ripening chambers 
(45.30 tonnes), pre-cooling units (22 tonnes), refrigerated vans (10 tonnes) and mobile pre-cooling units 
(8 tonnes). 

Among the low cost onion structures, the storage capacity was found to be highest in Rajasthan (334 
tonnes) and lowest in uttar Pradesh (15 tonnes). the storage capacity of ripening chambers was relatively 
higher in Karnataka (90 tonnes), followed by uttar Pradesh (52 tonnes) and tamil nadu (20 tonnes). 

Karnataka and Tamil Nadu have availed benefit of pre-cooling unit, while Gujarat, Karnataka, Uttar 
Pradesh, Odisha and Kerala from cold storages. Only Kerala has benefitted from mobile pre-cooling 
unit, Karnataka from refrigerated vans and Karnataka, maharastra, uttar Pradesh and tamil nadu 
from ripening chambers. These structures needs to be encouraged in the next phase of NHM/HMNEH 
considering significant post-harvest losses. Farmers and Farmer collectives should be encouraged for 
taking up such structures by providing higher technical and financial support as compared to the present 
situation.

Table 5.9(d): Storage Capacity

(tons per unit)

sl. 
no.

States / UTs Pack House
Pre-cooling 

Unit
Cold 

Storage
Mobile pre-
cooling Unit

Refri-
gerated 

vans

Ripening 
chambers

Low cost 
onion storage 

structure

1 andhra Pradesh 15.83 0.00 0.00 0.00 0.00 0.00 0.00

2 gujarat 36.51 0.00 6200.00 0.00 0.00 0.00 0.00

3 Karnataka 7.17 16.00 5000.00 0.00 10.00 90.00 25.00

4 madhya Pradesh 9.72 0.00 0.00 0.00 0.00 0.00 40.00

5 maharashtra 33.14 0.00 0.00 0.00 0.00 15.00 22.42

6 rajasthan 35.00 0.00 0.00 0.00 0.00 0.00 334.38

7 uttar Pradesh 49.50 0.00 4433.33 0.00 0.00 52.00 15.00

8 Bihar 0.00 0.00 0.00 0.00 0.00 0.00 23.25

9 odisha 25.60 25.00 1430.00 0.00 0.00 0.00 134.24

10 tamil nadu 35.63 0.00 0.00 0.00 0.00 20.00 23.33

11 haryana 15.13 0.00 0.00 0.00 0.00 0.00 0.00

11 himachal Pradesh 22.15 0.00 0.00 0.00 0.00 0.00 0.00

13
Jammu and 
Kashmir

73.55 0.00 0.00 0.00 0.00 0.00 0.00

14 Kerala 11.50 0.00 300.00 8.00 0.00 0.00 0.00

15 Meghalaya 20.10 0.00 0.00 0.00 0.00 0.00 0.00

Total 26.61 22.00 3748.00 8.00 10.00 45.30 95.85

 
5.9.6. PHM business Models

It can be clearly seen from figure 5.9(a) and Table 5.9(e) that, price arbitrage (54%) was the most 
preferred model followed by mixed - Rental and Price arbitrage (20%) and Rental (6%). Across states, a 
higher proportion of beneficiares in states like Meghalaya, Haryana, Bihar, Kerala and Rajasthan have 
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preferred price arbitrage model as compared to other models. Interestingly, beneficiaries of Gujarat 
have preferred mixed (55%) and rental model (36%).  

given the pattern of preference of Phm business models, there is a need for strict monitoring by the 
concerned departments to avoid exploitation of farmers by the traders. It is also necessary to give 
greater emphasis to rental model and mixed model as compared to price arbitrage as later involves 
monitoring and high transaction costs.

Table 5.9(e) : PHM business Model

Sl. No. States / UTs
% to the total no. of beneficiaries

Total no. of 
beneficiaries

Rental Price arbitrage Mixed No Response

1 andhra Pradesh 0.00 50.00 16.67 33.33 18

2 gujarat 36.36 0.00 54.55 9.09 11

3 Karnataka 7.69 7.69 38.46 46.15 26

4 madhya Pradesh 7.41 59.26 33.33 0.00 27

5 maharashtra 6.90 3.45 17.24 72.41 29

6 rajasthan 0.00 70.59 23.53 5.88 17

7 uttar Pradesh 6.67 60.00 33.33 0.00 30

8 Bihar 0.00 81.25 0.00 18.75 16

9 odisha 4.26 65.96 29.79 0.00 47

10 tamil nadu 0.00 69.23 0.00 30.77 26

11 haryana 13.04 86.96 0.00 0.00 23

12 himachal Pradesh 7.69 69.23 0.00 23.08 13

13 Jammu and Kashmir 0.00 63.64 0.00 36.36 11

14 Kerala 0.00 75.00 12.50 12.50 8

15 meghalaya 0.00 100.00 0.00 0.00 4

All India 5.88 54.25 20.26 19.61 306

figure 5.9(a): PHM business Models 

5.88%

54.25%
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5.9.7. Reduction in Post-Harvest Losses 

figure 5.9(b) and Table 5.9(f) presents the extent of reduction in post-harvest losses across states. 

There was a reduction of post-harvest losses to an extent of 10-20% as opined by 30% of the beneficiaries 

followed by <10%  by 26% of the beneficiaries, 20-30% by 21% of the beneficiaries and above 30% by 14% 

of the beneficiaries. Less than 10% reduction in post-harvest losses was noticed mainly in Karnataka 

(62%), Andhra Pradesh (56%) and J & K (36%). Whereas, above 30% reduction in post-harvest losses was 

reporrted mainly in Kerala (50%), Meghalaya (50%), Gujarat (45%) and Andhra Pradesh (33%).

Table 5.9(f): Reduction in post-harvest losses as compared to before infrastructure establishment

(% to the total no. of beneficiaries)

Sl. No. States / UTs <10% 10-20% 20-30% Above 30% No Change

1 andhra Pradesh 55.56 11.11 0.00 33.33 0.00

2 gujarat 9.09 18.18 27.27 45.45 0.00

3 Karnataka 61.54 15.38 11.54 7.69 3.85

4 madhya Pradesh 29.63 22.22 0.00 22.22 25.93

5 maharashtra 17.24 41.38 27.59 10.34 3.45

6 rajasthan 11.76 17.65 29.41 5.88 35.29

7 uttar Pradesh 36.67 36.67 23.33 3.33 0.00

8 Bihar 31.25 37.50 12.50 6.25 12.50

9 odisha 19.15 25.53 40.43 14.89 0.00

10 tamil nadu 26.92 30.77 34.62 0.00 7.69

11 haryana 13.04 34.78 39.13 13.04 0.00

12 himachal Pradesh 0.00 69.23 0.00 0.00 30.77

13 Jammu and Kashmir 36.36 18.18 0.00 9.09 36.36

14 Kerala 0.00 50.00 0.00 50.00 0.00

15 meghalaya 0.00 50.00 0.00 50.00 0.00

All India 26.47 29.74 21.24 13.73 8.82

figure 5.9(b): Reduction in Post-Harvest Losses 
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5.9.8. Net Annual Income 

net annual income from Phm structures are presented in Table 5.9(g). at all India level,  the annual 
income per structure was highest in cold storages (rs.28.18 lakhs), followed by pre-cooling chambers 
(rs.8.44 lakh) and  ripening chambers (rs.4.87 lakhs). the remaining structures such as pack houses, 
mobile pre-cooling units, refrigerated vans and low cost onion storages have generated annual net 
income ranging from between rs.1 lakh to rs.2.5 lakh. 

among states, the highest annual net income reported in gujarat (rs.14.02 lakh), followed by uttar 
Pradesh (rs.7.88 lakh) and Karnataka (rs.6.85 lakh). 

The higher net income was realised in Maharashtra (Rs.5.01 lakh), Karnataka (Rs.4.35 lakh) and Andhra 
Pradesh (Rs.3.74 lakh) with respect to pack houses; Karnataka (Rs.3.25 lakh), Madhya Pradesh (Rs.2.19 
lakhs), odisha (rs.1.19 lakh) in the case of low-cost onion storage structures.

Table 5.9(g): Net Annual Income

(rs. per unit)

sl. 
no.

States / UTs
Pack 

House

Pre-
cooling 

Unit

Cold 
Storage

Mobile 
pre-

cooling 
Unit

Refri-
gerated 

vans

Ripening 
chambers

Low cost 
onion 

storage 
structure

Others

net 
Income 
(rs. per 

unit)

1 andhra Pradesh 374444 0 0 0 0 0 0 0 374444

2 gujarat 178500 0 4666667 0 0 0 0 0 1402545

3 Karnataka 435000 2500000 5000000 0 100000 925000 325000 357143 685385

4 madhya Pradesh 180152 0 0 0 0 0 218750 0 185870

5 maharashtra 501514 0 0 0 0 263500 98583 0 310162

6 rajasthan 110000 0 0 0 0 0 64100 0 88400

7 uttar Pradesh 122688 0 3216667 0 0 525000 13000 125500 788375

8 Bihar 0 0 0 0 0 0 50667 217000 92250

9 odisha 114350 16000 990000 0 0 0 119333 0 186915

10 tamil nadu 124053 0 0 0 0 130000 76667 0 113346

11 haryana 116913 0 0 0 0 0 0 0 116913

11 himachal Pradesh 93231 0 0 0 0 0 0 0 93231

13 Jammu & Kashmir 254227 0 0 0 0 0 0 0 254227

14 Kerala 240600 0 20000 250000 0 0 0 117875 152838

15 Meghalaya 143483 0 0 0 0 0 0 12000 110613

Total 209990 844000 2818667 250000 100000 487050 101803 209295 329170
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5.9.9. Group Participation 

It is noticed from the Table 5.9(h) with respect to group participation that the maximum number of 
farmers have been benefitted from cold storages (4446) and pack houses (1173). The highest number 
of farmers using cold storages was found in Karnataka (2000), Kerala (1360) and Gujarat (1085). About 
1004 farmers in rajasthan are found to have utilized the services of pack houses. similarly, the highest 
number of farmers (440) have utilized ripening chambers in uttar Pradesh. the low-cost onion structures 
have been utilized by 407 farmers in Karnataka followed by 345 farmers in Bihar. Mobile pre-cooling 
facility in himachal Pradesh utilized by 200 farmers, while, very few farmers (4) have used refrigerated 
vans in Karnataka. 

Table 5.9(h): No. of farmers benefitted under group activity

(in numbers)

sl. 
no.

States / UTs
Pack 

House
Pre-cooling 

Unit
Cold 

Storage
Mobile pre-
cooling Unit

Refri-
gerated 

vans

Ripening 
chambers

Low cost 
onion storage 

structure

1 andhra Pradesh 12 - - - - - -

2 gujarat 5 - 1085 - - - -

3 Karnataka 18 1 2000 - 4 2 407

4 madhya Pradesh 13 - - - - - 10

5 maharashtra 17 - - - - - -

6 rajasthan 1004 - - - - - 3

7 uttar Pradesh - - - - - 440 -

8 Bihar - - - - - - 345

9 odisha 69 - - - - 1 5

10 tamil nadu 8 - - - - - -

11 haryana 6 - - - - - -

11 himachal Pradesh 2 - 1 200 - - 4

13 Jammu & Kashmir 7 - - - - - -

14 Kerala 12 - 1360 - - 100 5

Total 1173 1 4446 200 4 543 779

5.9.10. Capacity Utilization of the Structures Created under MIDH 

The overall capacity utilization at all India constitutes 100% with pre-cooling units, 87% with cold storage, 
82% with ripening chambers, 76% with low cost onion storage structures, 70% with refrigerated vans and 
64% with pack houses (Table 5.9(i)). Capacity utilization at all India level was 68%. Thus, there is further 
scope to improve the capacity utilization by encouraging farmers to utilize post-harvest infrastructure, 
aiming at higher income. 
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In the case of pack houses, madhya Pradesh and meghalaya have fully utilized their capacity and  andhra 
Pradesh, Karnataka and Rajasthan have utilized more than 80% of their capacity.  The pre-cooling units 
created only in Karnataka utilized full capacity. In cold storages, Karnataka utilized its full capacity, 
while Gujarat, Uttar Pradesh and Kerala to an  extent of more than 70%. 

The capacity utilization of low-cost onion storage structure was 100% in Madhya Pradesh and Odisha, 
whereas, more than 80% in Karnataka, Maharashtra, Rajasthan and Uttar Pradesh. Maharashtra is the 
only State to have utilized 100% capacity in ripening chambers. The refrigerated vans in Karnataka 
utilized capacity of 70% and mobile pre-cooling in Kerala was fully utilized. 

Table 5.9(i): Percent of capacity utilization

(% to total quantity)

sl. 
no.

States / UTs
Pack 

House

Pre-
cooling 

Unit

Cold 
Storage

Mobile 
pre-

cooling 
Unit

Refri-
gerated 

vans

Ripening 
chambers

Low cost 
onion 

storage 
structure

Average % 
of capacity 
utilization

1 andhra Pradesh 99.17 - - - - - - 99.17

2 gujarat 67.60 - 70.00 - - - - 68.25

3 Karnataka 87.92 100.00 100.00 - 70.00 85.00 93.33 89.81

4 madhya Pradesh 100.00 - - - - - 100.00 100.00

5 maharashtra 44.29 - - - - 100.00 83.33 66.21

6 rajasthan 88.89 - - - - - 81.25 85.29

7 uttar Pradesh 73.33 - 90.00 - - 80.00 83.33 80.91

8 Bihar - - - - - - 58.88 58.88

9 odisha - - - - - - 100.00 100.00

10 tamil nadu 44.41 - - - - 65.00 54.17 47.71

11 haryana 41.30 - - - - - - 41.30

12 himachal Pradesh 1.54 - - - - - - 1.54

13 Jammu & Kashmir 45.35 - - - - - - 45.35

14 Kerala 50.50 - 90.00 100.00 - - 50.50 49.25

15 meghalaya 100.00 - - - - - 60.00 90.00

Total 64.95 100.00 87.50 100.00 70.00 82.50 76.48 68.24

5.9.11. Opinion on utility of PHM activities/ Interventions 

It can be clearly seen from figure 5.9(c) and Table 5.9(j) that 72% of the beneficiaries have fully 
utilized PHM infrastructure, while 22% utilized partially and 6% not utilized.

The utility of the intervention was found to be 100% in Odisha and Kerala. It is between 80% to 90% in 
Gujarat, Karnataka, Madhya Pradesh, Maharashtra and Rajasthan. It is to note that 67% of the benefiaries 
have partially utilised in uttar Pradesh which is rather high compared to other states. It is good to note 
that meagre percentage of beneficiaries have not utilized, which reflects the success of the component.
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Table 5.9(j): Opinion on Utility of PHM activities / interventions

Sl. No. States / UTs

% to the total no. of beneficiaries
Total no. of 

beneficiaries
fully utilised Partially utilised Not utilised

1 andhra Pradesh 61.11 38.89 0.00 12

2 gujarat 90.91 9.09 0.00 11

3 Karnataka 92.31 7.69 0.00 26

4 madhya Pradesh 85.19 7.41 7.41 27

5 maharashtra 86.21 6.90 6.90 29

6 rajasthan 88.24 0.00 11.76 17

7 uttar Pradesh 33.33 66.67 0.00 11

8 Bihar 56.25 31.25 12.50 16

9 odisha 100.00 0.00 0.00 15

10 tamil nadu 53.85 30.77 15.38 24

11 haryana 65.22 34.78 0.00 23

12 himachal Pradesh 46.15 30.77 23.08 13

13 Jammu and Kashmir 45.45 45.45 9.09 11

14 Kerala 100.00 0.00 0.00 8

15 meghalaya 75.00 25.00 0.00 4

All India 71.95 22.31 5.74 306

figure 5.9(c): Opinion on utility of PHM activities/ Interventions 

71.95%

22.31%

5.74%
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5.9.12. Investment and Subsidy

It is observed from the Table 5.9(k) that, rs.24.88 lakh has been invested per unit at national level of 
which 45% was own investment, 29% institutional credit, 26% subsidy and less than 1% non-institutional 
credit. subsidy received was relatively higher in meghalaya, rajasthan, andhra Pradesh and tamil nadu 
as compared to other states. It is worth mentioning that less proportion of beneficiaries have taken 
credit from non-institutional sources for availing the PHM benefit. 

 Table 5.9(k): Investment and Subsidy 

(rs. per unit)

Sl. 
No. States / UTs

% to the total

Total
borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

1 andhra Pradesh 31.94 6.94 19.44 41.67 400000

2 gujarat 57.23 19.07 0.00 23.70 19412154

3 Karnataka 52.54 32.29 0.34 14.83 5679858

4 madhya Pradesh 52.87 9.27 0.00 37.86 404219

5 maharashtra 48.95 22.35 0.00 28.71 445942

6 rajasthan 42.60 16.07 0.00 41.33 484294

7 uttar Pradesh 32.26 35.69 0.23 31.82 7702492

8 bihar 60.37 0.00 10.58 29.05 233394

9 Odisha 32.05 41.34 0.00 26.61 1892783

10 Tamil Nadu 48.28 2.53 12.01 37.18 310597

11 Haryana 46.58 17.37 1.62 34.43 483043

12 Himachal Pradesh 55.01 8.23 5.88 30.88 523169

13 Jammu and Kashmir 41.18 25.74 0.74 32.35 618182

14 Kerala 49.16 20.51 0.34 29.98 365625

15 Meghalaya 51.72 0.00 0.00 48.28 362500

All India 44.76 28.69 0.58 25.97 2488303
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5.10.  Strengthening of Market Infrastructure 

5.10.1. background

assistance under the scheme is provided as credit linked back-ended subsidy for setting up of wholesale 
markets, rural markets/apni mandis, retail markets, static/ mobile vending cart/ platform with a cool 
chamber, quality control /analysis labs. For setting up of terminal markets as part of establishing backward 
and forward linkages in the form of private companies, assistance is given as per the guidelines issued. 
assistance is also given for setting up of functional infrastructure (such as grading machines, electronic 
weighing scale, crates etc.) including primary processing units as credit linked back-ended subsidy.  

In order to promote marketing reforms, the mission guidelines specify clearly that assistance is given 
only to those States/UTs which have amended their respective State Agricultural Produce Marketing 
Committee (APMC) Act and have also notified the amended rules there under to implement the provisions 
for: a) setting up of new markets in private and cooperative sectors; b) direct marketing (sourcing of 
horticulture produce directly from growers by wholesalers/ bulk retailers/ processors/ exporters/ end 
users). (If, trade transaction of perishable horticulture produce takes place outside the market-yard, no 
market fee should be levied); c) Doing away with requirement of having a premises within the market 
yard for grant of license; d) contract farming; and e) Waiver of market fee on perishable horticulture 
produce. most of the states have already adopted these amendments in their respective agricultural 
Produce marketing acts and rules. 

With the objective of achieving a holistic development of horticulture, the guidelines also have made a 
provision for financial assistance to all kinds of stakeholders such as individuals, Group of farmers/growers/
consumers, Partnership/ Proprietary firms, Self Help Groups (SHGs), Farmers Producer Organization 
(fPos), companies, corporations, co-operatives, co-operative marketing federations, local bodies, 
agricultural Produce market committees (aPmcs) & marketing Boards, and state governments.

It is worrisome to note that only negligible expenditure (0.60% of the total expenditure of Rs.9061.70 
crore)  has been spent on market infrastructure although it is one of the major drivers for holistic growth 
of hoticulture sector. It is even more disturbing to know that the physical (0.38) and financial (0.39) 
achievement to target ratio was significantly lower as compared to other major componenets. This calls 
for greater attention to be given in the next phase of NHM / HMNEH programme by allocating higher 
budget and encouraging full utilisation. 

In this section, the results of an analysis of the primary data collected from the beneficiaries are 
discussed in detail. Although all other stakeholders are the beneficiaries under this component, this 
chapter covers only the results of the data collected from farmers, traders and retail beneficiaries. The 
other stakeholders such as farmer collectives, fIgs and cooperatives are covered in stakeholders report.

5.10.2. Beneficiaries 

Table 5.10 (a) indicates the sample beneficiaries under the Market Infrastructure component at the all 
India level. A total of 37 beneficiaries were interviewed across the country under market infrastructure 
component. 

It appears from the results that, even though the strengthening of market infrastructure is a crucial factor 
in the activities initiated under the market infrastructure component by the states are presented in  
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Table 5.10 (a). It is observed from the table that the major activities initiated under nhm/ HMNEH 
include the creation of wholesale markets, rural markets/ Apni mandies/ Direct markets, Retail markets/ 
Outlets, Static/ Mobile vending cart/ Platform with a cool chamber. 

Table 5.10 (a): Beneficiaries and Type of Market Interventions

Sl. 
No. States / UTs

% to the total no. of beneficiaries

Total no. of 
beneficiaries

Whole 
sale 

markets

Rural markets/
Apni mandies/
Direct markets

Retail 
markets/ 
Outlets

Static/ Mobile 
vending cart/ 
Platform with 
cool chamber

Others*

1 gujarat - 42.86 - - 57.14 7

2 Karnataka 7.14 - - 92.86 - 14

3 West Bengal - - - - 100.00 8

4 manipur - 100.00 - - - 3

5 Punjab - 20.00 20.00 - 60.00 5

All India 2.70 18.92 2.70 35.14 40.54 37

* ‘Others’ includes Grading machines, Electronic weighing scale, Assistance to export

 
It is interesting to note that none of the states has attempted to create terminal market throughout 
the country. however, only Karnataka has created a wholesale market. other states have stressed more 
upon strengthening the existing markets by providing grading units with sheds, electronic weighing 
scales, encouraging the exporters outside India through financial assistance, etc., under the others 
category (41%), especially in States such as Gujarat, West Bengal and Punjab. 

In the case of Karnataka, majority (93%) of the retailers are assisted in the form of mobile vending carts 
for sale of vegetables in retail.  About 20% each of Punjab beneficiaries have availed of benefit from the 
scheme in terms of establishing rural markets and retail markets/ outlets, whereas, in Manipur, all the 
three beneficiaries have set up rural markets for sale of fruits and vegetables. 

It is very clear from the results that except manipur all the other states have distributed funds under 
nhm for more than one activity of market infrastructure including the capital-intensive projects such 
as the establishment of wholesale markets and rural markets, mobile vending carts, platform and other 
activities. Manipur has invested in rural markets/direct markets.  Hence, there is a need for the States 
to utilize more funds under the marketing infrastructure component of the scheme towards establishing 
various other activities of the marketing. It is also evident that, majority of the states have not shown 
adequate interest in market infrastructure component. Therefore, there is a need for mandatory 
requirements for overall development of horticulture sector.

5.10.3. Beneficiary Types

It is noticed from Table 5.10(b) that the beneficiaries under the market infrastructure component 

are farmers, traders and retailers. Overall, more than half (57%) of the beneficiaries are found under 

the group of ‘others’ which includes retailers and exporters and the rest consist of traders (38%) and 

farmers (5%). It is a good initiative that a few farmers are coming forward to take up new initiatives 
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under this component, but there is a need for skill development and handholding activities till they 

establish themselves completely in the market as they are new to these kinds of activities. on the other 

hand, the role of Group of farmers/growers/consumers, Partnership/ Proprietary firms, Self Help Groups 

(shgs), farmer Producer organizations (fPos), companies, corporations, co-operatives, co-operative 

marketing federations, local bodies, agricultural Produce market committees (aPmcs) and marketing 

Boards, seems to be nil, indicating their unwillingness to avail of the benefits under this scheme. This 

might be due to several reasons such as i) they have their own means and sources of income to undertake 

their activities; ii) the objectives of their existence and these of MIDH Scheme are entirely different; 

iii) they are not involved much in the horticultural operations; iv) the absence of coordination between 

them.  therefore, there is a need for proper planning and coordination between these organizations for 

an effective implementation of the Scheme. 

Across States, a maximum number of beneficiaries are found in Karnataka, with a majority of them being 

retailers (93%). However, a single farmer has availed of benefit in terms of establishing a wholesale 

market with a huge investment. In the case of West Bengal, it is the only state which has utilized a 

small proportion of funds under the market infrastructure component of NHM, with all the beneficiaries 

being traders only. they have availed of assistance under this programme in terms of strengthening their 

existing business. In gujarat, both traders and retailers have got an assistance in the form of graders 

with sheds for collection, sorting and grading of fruits and vegetables. Around 14% of the farmers also 

have availed of finances for setting up wholesale business in Gujarat. Almost all the beneficiaries in 

Manipur are retailers. However, in Punjab State, the beneficiaries are traders and retailers.

Table 5.10(b): Beneficiary Types

Sl. 
No. States / UTs

% to the total no. of beneficiaries Total no. of 
beneficiariesfarmer Trader Others*

1 gujarat 14.29 42.86 42.86 7

2 Karnataka 7.14 - 92.86 14

3 West Bengal - 100.00 - 8

4 manipur - - 100.00 3

5 Punjab - 60.00 40.00 5

All India 5.41 37.84 56.76 37

* ‘Others’: includes retailers and exporters

 
5.10.4. Volume handled and Net Income

Volume handled and net income realised per beneficiary is presented in Table 5.10(c). It is observed 
that the wholesale market transacted 8680 tonnes/annum and earned a net income of Rs.7.15 Lakh. This 
low transaction of the wholesale market in Karnataka was due to the closure of the market in between 
for three to four months in view of litigation. 

the rural markets constructed in gujarat, manipur and Punjab together could transact 15,124 tonnes. 
This transaction works out to about 41 tonnes/ day, generating a net income of Rs.26.35 lakh annually. 
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The retail markets established by the farmers in Punjab has handled 25000 tonnes/annum with an 
average annual net income of Rs.30.09 lakh. In Karnataka, a majority of the retailers have availed mobile 
vending carts handling 1228 tonnes/annum. The beneficiaries under the ‘others’ category, who have 
availed of grading machines and financial assistance for existing business and exports, have transacted 
9329 tonnes of fruits and vegetables annually and the profit accrued to Rs.41.48 lakh. Overall, the net 
income realised irrespective of market interventions works out to Rs. 26.31 lakh.  

Table 5.10(c): Total Volume handled and Net Income

(Quantity in tonnes/annum)

States / 
UTs

Whole sale 
markets

Rural markets/Apni 
mandies/Direct 

markets

Retail markets/ 
Outlets

Static/ Mobile 
vending cart/ 

Platform with cool 
chamber

Others*
Average 
Turnover 

(Rs. 
Lakh)

Average 
Income 

(Rs. 
Lakh)

Quantity
Net 

Income
Quantity

Net 
Income

Quantity
Net 

Income
Quantity

Net 
Income

Quantity
Net 

Income

gujarat - - 17833 22.64 - - - - 1122 5.53 12.86 12.86

Karnataka 8680 7.15 - - - - 1228 9.96 - - 9.76 9.76

West 
Bengal

- - - - - - - - 14763 71.76 71.76 71.76

manipur - - 790 14.82 - - - - - 14.82 14.82

Punjab - - 50000 72.06 25000 30.09 - - 5783 8.69 25.64 25.64

All India 8680 7.15 15124 26.35 25000 30.09 1228 9.96 9329 41.48 26.31 26.31

* ‘Others’ includes Grading machines, Electronic weighment scale, Assistance to exporters outside India.

Note: The average turnover and incomes are calculated from the number of projects implemented. Figures in the parenthesis 
indicate annual turnover in Rs. Lakh. 

 
Results demonstrates that the beneficiaries have made a positive attempt in the marketing of fruits and 
vegetables. Since they have started operations recently, it requires some more time to pick up their 
business before making reasonable profits over time. In fact, a large number of farmers have befitted in 
the form of reduced transportation costs and increased income.

5.10.5. Status of Market Infrastructure and their Utility

Table 5.10(d) indicates the status of market infrastructure. to understand the perceptions regarding the 
infrastructure created under NHM / HMNEH and their working condition, the beneficiaries were posed 
a few questions related to the quality of the work and the working condition of these infrastructures. 
Accordingly, it is revealed that these infrastructures are either in a very good (49%) or good (41%) 
condition at the aggregate level. However, as per 3% of the beneficiaries are in a poor condition, which 
may be due to poor materials used in the construction of these infrastructure. about cent per cent, 
57 per cent, 29 per cent of the beneficiaries from West Bengal, Karnataka and Gujarat, respectively, 
revealed that the status of the market infrastructure created was very good. While other beneficiaries 
from Manipur and Punjab (100% each), Gujarat (71%) and in Karnataka (14%) have expressed that the 
status of infrastructure was good. 
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Table 5.10(d): Status of market infrastructure

Sl. 
No. States / UTs

% to the total no. of beneficiaries
Total no. of 

beneficiaries
Very Good Good Satisfactory Poor

1 gujarat 28.57 71.43 - - 7

2 Karnataka 57.14 14.29 21.43 7.14 14

3 West Bengal 100.00 - - - 8

4 manipur - 100.00 - - 3

5 Punjab - 100.00 - - 5

All India 48.65 40.54 8.11 2.70 37

 
Beneficiaries were asked to express their opinion regarding the utility of these structures and the results 
are shown in Table 5.10(e). It is noticed from the table that almost 92% of the beneficiaries have fully 
utilized infrastructure at national level excepting a few (8%) farmers in Karnataka. It is quite interesting 
to note that none of the beneficiaries have reported non-utilization of the infrastructure created.

Table 5.10(e): Utility of Market Infrastructure

Sl. 
No. States / UTs

% to the total no. of beneficiaries
Total no. of 

beneficiaries
fully utilised Partially utilised Not utilised

1 gujarat 100.00 - - 7

2 Karnataka 78.57 21.43 - 14

3 West Bengal 100.00 - - 8

4 manipur 100.00 - - 3

5 Punjab 100.00 - - 5

All India 91.89 8.11 - 37

5.10.6. Investment and Subsidy

Any infrastructure development involves a huge investment; hence, they require new sources and 

instruments of finance. Similarly, in the process of creating market infrastructure, the beneficiaries have 

contributed from their own savings, borrowed from both institutional and non-institutional sources, and 

availed of financial assistance in the form of subsidy under the Scheme (Table 5.10(f)). 

across interventions, it is observed that, only one wholesale market has been set up in Karnataka with 

a total investment of Rs.213.80 lakh, with 16% subsidy. It seems to be the largest investment made by 
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the sample of beneficiary. For setting up of rural markets, Manipur, Gujarat and Punjab have invested 

Rs.14 lakh, Rs.10.27 lakh and Rs.3 lakh, respectively. However, the per cent of subsidy varies from State 

to State depending up on the size of the market and interventions. On an average, a highest of 55% 

subsidy has been given by Gujarat followed by Manipur (50%) and Punjab (33%).  Overall, the subsidy 

proportion works out to 52% at the all India level under these interventions. Further, along with rural 

market establishment, Punjab has also sanctioned projects under retail markets/ outlets. The average 

project cost seems to be around Rs.4 lakh with a subsidy proportion of 38%. 

A few mobile vending carts have been supplied to the retail beneficiaries in Karnataka under NHM/

HMNEH programme.  The total cost of investment per unit works out to Rs.0.31 lakh with a subsidy of 

48%. With respect to ‘others’ under the intervention, three States - Gujarat, West Bengal and Punjab  

have assisted the beneficiaries in the purchase of tools and equipments, besides financial assistance for 

strengthening their existing business. Both Punjab and Gujarat States have helped the beneficiaries in 

the purchase of grading machines, however, Gujarat has also given a financial assistance to exporting 

outside India under this category. While, West Bengal has given a financial assistance to wholesalers. 

Overall, the average expenditure under this category amounts to around Rs.5.38 lakh and the subsidy 

given was 39% of the total investment. The per unit cost was highest in Punjab (Rs.11.34 lakh), followed 

by gujarat (rs.10.07 lakh) and the least in West Bengal (rs.0.80 lakh).

Table 5.10(f): Investment and Subsidy

(average rs.lakh per unit)

Interventions States / UTs

% to the total

Investment 
per unit

borrowed

Own 
investment Institutional Non-

institutional
Subsidy  
received 

Wholesale markets Karnataka 37.42 46.77 - 15.81 213.80

Rural markets/ Apni 
mandies/ Direct markets

gujarat 25.16 19.48 - 55.36 10.27

manipur 50.00 - - 50.00 14.00

Punjab 33.33 - 33.33 33.33 3.00

all India 39.25 7.92 1.32 51.52 10.83

Retail markets / Outlets Punjab 50.00 - 12.50 37.50 4.00

Static / Mobile vending 
cart / Platform with cool 
chamber

Karnataka 45.02 7.46 - 47.51 0.31

others*

gujarat 27.32 15.52 - 57.16 10.07

West Bengal 25.27 12.32 - 62.40 0.80

Punjab 50.91 35.27 0.88 12.93 11.34

all India 37.10 23.59 0.37 38.93 5.38

Overall All India 58.41 10.30 0.81 30.48 246.02

* ‘Others’ includes Grading machines, Electronic weighing scale, Assistance to export outside India
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6.1. Performance of NHM and HMNEH: A Macro Analysis 

A macro level analysis of the performance for India indicates positive impact of the NHM/HMNEH 
scheme on the horticulture economy in general and marginal and small farmers in particular. using the 
“Before and After” approach to analyse the performance based on the secondary data, five indicators of 
performance of the scheme were considered for the evaluation. These are: 

1. Allocation-expenditure and achievement as against the targets fixed

2. Increment in  area under horticultural crops during the period of implementation of the 
scheme

3. Increase in horticultural productivity across states

4. change in the value of output of horticultural crops 

5. Rise in the incomes of beneficiaries due to augmented production and productivity. 

It is crucial to note that the reason for expansion of horticultural area is not solely NHM/HMNEH. Instead 
it’s the result of other intervention of state and central too. Another limitation is that productivity 
data aggregated across crops, also include juvenile plantations which have not achieved their full yield 
potential. The analysis covers all states and different components of the scheme. 

the achievement in terms of reaching the target is indicated by the ratio of “expenditure incurred to 
the targeted allocation”. the overall achievement ratio comes to 0.89 with variations across states, but 
on an average, it seems to be exemplary, given the process of project implementation. 

maharashtra, andhra Pradesh, chhattisgarh, assam, himachal Pradesh, tripura, manipur and mizoram 
have recorded the best achievement ratio of more than one. however, the performance of union 
territories appears worrisome. 

Horticultural crops cover about 12% of the Gross Cropped Area, but the influence of these crops on the 
overall agricultural sector is exemplary. the overall increase in the area under horticultural crops has 
been in the range of 4% to 382% across states. This effect is quite high in the states from Western and 
central India and minimal in the union territories. 

The overall average increment in area works out to be around 17%. The maximum increase in area has 
been noted among flowers, followed by vegetable and fruits. The area under spice crops shows a decline 
trend when compared between 2003-04 and 2014-15  due to substantial reduction in the area of spices in 
Rajasthan (65%). It is worth mentioning here that many states have taken the advantage of NHM/HMNEH 
and expanded area under horticultural crops by leaps and bounds. this is a most important positive 
impact created by NHM/HMNEH programme within a span of a decade. It is further noted that the area 
expansion in some of the states is not at the cost of reducing one category of horticultural crops for 
another category. 

6. Summary, Conclusions and 
Policy Suggestions 

Impact Evaluation of NHM and HMNEH
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Productivity gain in spices has been impressive despite decrease in area whereas, in case of plantation 
crops, the gain is lower, a cause for concern. The next phase of the NHM/HMNEH should focus on 
productivity based programmes in all states. even though, the overall performance in productivity is 
quite satisfactory, a greater attention needs to be given to the states with marginal increments or where 
the productivity has declined.

the impact of horticultural crops on the gross Value of horticultural output (gVo) is an indicator of 
the success level of the programmes. The GVO shows an increase by about 70% between 2003-04 and 
2013-14. While the entire increment in the GVO may not be exclusively due to the intervention, as other 
factors like the rise in prices and local situations would have played their role. there is a substantial 
increase in the gVo across states, except union territories. the highest increment in the gVo has seen 
in mizoram, nagaland and madhya Pradesh. overall, the interventions of nhm and hmneh have been 
substantial in terms of augmenting area, production, productivity and gVo.

the area expansion and Protected cultivation components have scored high on both the physical and 
financial efficiency. PHM and Creation of Market Infrastructure components are yet to demonstrate high 
levels of efficiency. These variations across components are due to a differential focus and implementation 
processes across the states. 

 
It is suggested to consider following criteria fund allocation in future. These components are: 

i. Potential area that can be brought under horticulture, as indicated by the states

ii. Last five years’ average expenditure on horticulture from the State’s own resources

iii. Average incremental area under horticulture during the last five years

iv. Productivity of horticultural crops / GVO (Horticulture) increment during the last five years.

v. need for post-harvest, marketing and processing infrastructures 

 
It is to be noted that in the absence of a sufficient data, it is difficult to conclusively relate the 
expenditure to any one or several parameters. The questions which emanate from this analysis for 
seeking answers are: 

i. Why is there a differential performance across States and regions?

ii. What are the constraints operating in the low-performing states as against catalytic factors 
that boost the performance of the better performing states?

iii. Why do some of the components exhibit a relatively lower financial and physical efficiency?

iv. What is the role played by institutions in provoking a good absorption of the funds 

v. What are the perceptions of the stake holders / beneficiaries in enhancing the effectiveness 
of the scheme?
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6.2. Role of Stakeholders 

In the process of implementation of the program, the stakeholders, who have played a crucial role under 
mIdh, are system Integrators (sIs); market aggregators (mas); financial Institutions; Input suppliers; 
farmer Produce organizations (fPos) besides government functionaries, who have been the driving 
forces behind providing support and impacting the development process. sIs with ample experience, 
standardize the designs and quality of materials to be used for a longer life, better quality and ease-
of-installation. further, they are also guiding, canvassing, providing information on the utility of green 
houses, shade-nets, etc. Similarly, FPOs and FIs also promote different programmes under MIDH by 
providing support in terms of market aggregation, input supply, crop loans, and infrastructure loans. 

6.2.1. Nodal Officers

The evaluation team interacted with 20 State nodal officers and 32 District nodal officers across the 
country. A majority of the nodal officers expressed satisfaction with the overall design of the programme. 
however, they expressed dissatisfaction about the pattern of fund release, while recommending the 
revoking of the earlier system of treasury release to bank cheques. They also revealed that there is a 
need for revision of the prevailing cost norms for protected cultivation component and for developing 
cost norms for low-cost protected cultivation structures including jute mat.

the preferences regarding demand for and impact of the components has varied across the states. 
However, the top five most preferred components remained the same. Several components that provide 
crucial linkages to support production   have been assigned the last priority. and, this may be because 
NHM/HMNEH is in the first phase of implementation in most of the states; area under horticulture still 
shows a modest proportion of gross cropped area. hence, there is scope to continue area expansion.  

further, under protected cultivation, the productivity has been impressive with a higher income to 
farmers. there has also been saving of water, ease-to-control pests and diseases and improved the 
quality of produce. The area expansion component has to be integrated with protected cultivation so as 
to bring more of vegetable and other such crops under controlled cultivation which can result in higher 
yields and shall as well replace the open cultivation.  this will greatly help to ensure water conservation, 
improved production, quality and productivity.    

creation of water resources has been given the fourth place in terms of impact and demand by farmers. 
This analysis is based on the ranks assigned by the nodal officers and may need a correction factor, 
considering that they vary across states. Water resources must be created in regions of acute water 
shortage but with dense horticulture area. It is time to  assign  importance to the creation of water 
resources, rejuvenation of tanks and catchment areas, use of micro irrigation, growing crops under 
controlled conditions, use of high quality sensors for monitoring water use efficiency and also the help of 
satellite based studies to follow climate controlled horticulture. there is a need to limit the cultivation 
of water intensive crops such as banana, vegetables, etc. in water scarce conditions (in overexploited 
zones) and where groundwater is utilised for irrigation. dry land horticulture and crops that can withstand 
drought conditions with a low consumptive use should be promoted, as part of area expansion along with 
market support, integrated Phm and value addition.  

The integrated PHM has been assigned the fifth place in terms of impact and demand and second place 
in terms of the future potential of components. It is true that the impact of Phm is still not fully visible 
but is in progress and hence fifth place is assigned. As losses are reported due to  fluctuations in prices 
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due to glut,  scarcity,  low value realisation by the producers (due to low holding capacity and storage 
capacity), it is crucial to assign a top priority to Phm in future. the future development should be linked 
to market and post-harvest support at various levels considering the global standards as part of tackling 
the non-tariff barriers imposed by other countries. Food safety standards and hygiene play an important 
role in providing clean and healthy food. In addition, cold chain infrastructure should be made part of 
the integrated Phm and with importance given to perishables. market infrastructure should be created 
right at the farm gate, in sandy markets, big distribution hubs and internal markets. It should also 
provide for storage of fresh produce as well as supply for processing and value addition. 

although the components of IPm and Inm have been assigned low ranks, it is crucial from the point of 
view of improving quality of produce, reducing pesticide residues, bringing down the cost of production 
and meeting the international standards.  

Most of the nodal officers felt that the delays in the release of grants by the central as well as state 
governments resulted in delay / difficulty in the implementation of projects and achievement of the 
targets. It also affects the efficiency in the implementation of season bound projects. They have 
expressed that the release of grants through treasury instead of bank cheque has resulted in delay in 
the release of grants. some have also expressed that they had received less grants than the actual grant 
allocated originally. 

thus, the state governments should keep the matching grants well in advance in order that as soon as the 
central grants are released, they can release funds quickly to the implementing officers. Simultaneously, 
the implementing agencies also need to provide utilization certificates and achievements of targets in 
advance to the central government, with no hindrance to the release of central grants. 

The lack of sufficient staff, keeping officers in one or more additional charge, allotting other works to the 
extension staff are also the reasons behind slow implementation. Unless exclusive dedicated staffs are 
provided for the implementation of the MIDH programmes, the progress may get affected over time and 
thereby the quality of implementation.  The centre should insist on providing a minimum staff support. 

The views of the nodal officers for future development of MIDH are similar to those given by farmers in 
relation to impact and demand. however, the area expansion should also cover underutilized drought-
tolerant crops such as Jamun, rose apple, ber, bael, tamarind, custard apple, dates (in specific areas 
like Kutch). 

the area expansion should be supported by market infrastructure and integrated Phm. crop insurance 
may be extended to perennial fruit crops as well as vegetables. Bee-keeping, Inm and IPm should be made 
an integral part of area expansion or other mIdh programs. human resource development programmes to 
upgrade the skills of agriculture labourers, supervisors, market functionaries, bankers, food processing 
and value addition should be given maximum importance to be competitive globally and to ensure 
sustainability. 

6.2.2. farmer Collectives

organisation of farmer collectives (fcs) have emerged as a holistic approach towards enhancing 
farmers’ capabilities in increasing their production and income through establishing effective backward 
and forward linkages. the backward linkages are established through bulk procurement of inputs like 
seeds and fertilizers, which reduce their cost, while, forward linkages are established through bulk 
selling of produce and also through network development with retailers, wholesalers, exporters and 
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importers from other countries. Around 15 farmer collectives such as FIGs, FPOS/FPCs, and SHGs were 
approached to explore their impact. 

It is noticed that procurement of farmers’ produce, market linkages, inputs supply, and training are 
the main activities that are being undertaken by the farmer collectives. fcs, in principle, have played 
an important role and they need professional support from specialists for conducting business and 
should be supported and handheld for at least five years from inception. They should also be given 
full guidance, training in exporting fresh as well as value added products, knowledge on food safety 
standards and methods, trade barriers imposed in other countries and on international standards. more 
number of collectives should be formed and enhanced in the next phase of programs. In addition, the 
benefits of private or individual market aggregators are not reaching the farmers. Farmer collectives 
should be encouraged to take up market aggregation, so that majority of the benefits reach to the 
farmers. the functioning of fcs should be constantly monitored to see that deliverables are achieved 
within a timeframe. they should have access to venture capital and ensure capacity building for getting 
investments to enhance trade.

6.2.3. Integrators

the system Integrators have played an important role especially in building and installing highly 
professional, hi-tech infrastructure such as protected cultivation structures, ripening chambers, 
and irrigation systems, and providing technical support and training to the stakeholders/ farmers. 
they also have undertaken more activities than mere providing services and installations. this has 
resulted in accelerating the programme implementation and enhanced the impact.  In addition, they 
have improvised the guidelines and norms for quality and type of materials to be used based on their 
experience. Therefore, their experience should be documented, verified, and authenticated. They may 
be given a role in subcommittee of tsg. many have expressed procedural delays in obtaining letter of 
intent (LOI) which, in turn, has resulted in delays in kick-starting the projects., Hence, efforts should be 
made to issue LOI in the beginning of the financial year and ease/ fasten the process of implementation. 

To facilitate the front-end support/ forward linkage to the farming community, association with Market 
aggregators is vital. hence, the scheme has involved these stakeholders in implementation. the 
beneficiaries under market Aggregators involve both individuals as well as groups. A majority of the 
individual beneficiaries have created infrastructure like ripening chambers, cold storages and processing 
units, thereby, aggregating farmers produce. In other cases, a majority of the fPos have played the role 
of aggregation of farmers produce for sale by establishing collection centres at each fIgs. they also 
sell/ auction farmers’ produce by following a Bench Mark price announced by the State Department 
of horticulture at these collection centres. a few aggregators have their own retail outlets at prime 
locations in the local city/ cities, and some of them had credit-linked ventures with other retailers for 
sale. a majority of the fPos demanded government support in creating infrastructure like processing 
unit, refer van/ transportation vehicle, a place for market, etc.

6.2.4. financial Institutions

Financial Institutions (FIs) play a major role especially in the effective implementation of components 
with credit-linked back ended subsidy. Focussed Group Discussions with officials of the FIs and our 
field observations, reveal that interest rates are high, especially in private banks that needs to be 
brought down. A majority of the FIs financed projects under Post-Harvest Management, followed by 
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the establishment of new gardens, protected cultivation and horticulture mechanization are capital-
intensive and are the need of the hour. major problems indicated by fIs are lack of coordination between 
MIDH officials and Bankers, problem of defaulters, natural risk factors and lack of information and 
planning among the beneficiaries.   

6.2.5. Major Policy Suggestions

• along with area expansion, protected cultivation, horticulture mechanisation, and other supporting 
components need an equal importance with an enhanced vision to achieve sustainability, 
profitability and to de-risk the constraints in production, marketing and prices. 

• Methods to overcome drought, glut, and price fluctuation should be given importance. Information 
on export needs and regulations, infrastructure, international standards should be made available 
to all the stakeholders.  

• Integration of other technologies such as biotech, robotics, satellite technology, and nano 
technologies should be encouraged under research, training and development and mIdh may take 
up the issues with Icar and other research institutions. 

• support may be given to research and training as per the needs of the industry and there is a need 
for creating connectivity between industries, fPos and research organisations. matter may be 
brought to the ministry of agriculture and farmers Welfare by mIdh.

• there should be a provision to import newer patented technologies in food processing and value 
addition by the government to support new start-ups to use innovative technologies. While 
providing market infrastructure, there should be help and support for business models.  

• emphasis should be given to the creation of infrastructure in rural areas including shandies and 
link it to transportation hubs, processing units, terminal markets, airports and shipping jetties.

• delay in receiving the grant could be reduced to some extent by resorting to an earlier system of 
sanctioning the grant (from treasury release to bank cheques). 

• as costs of materials have gone up, a revision of the cost norms especially for protected cultivation 
structures based on current market prices will reduce the burden on farmers. In addition, cost 
norms for the low-cost structures should be formulated as they are currently lacking.  

• The regional indications of potentiality of components and their varied budget requirements 
indicate the need for a differential importance to be given in terms of allocation to different 
components. 

• a close examination indicates that, the sIs being professionals, undertake the job in a systematic 
manner. sIs should have a place in technical committees.  

• Most Nodal Officers have indicated that marketing activity has to be undertaken by the Government 
department of marketing and marketing Boards. however, the roles played by these institutions 
are minimal in most states. It is necessary that these institutions play an important role. 

• farmer collectives are managed by the department. the department should have a withdrawal 
strategy so that these collectives are self-reliant. however, capacity building programmes should 
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aim at providing better business models and commercializing the operations. they should be 
handheld with professional support at least for five years. 

• crop insurance schemes should be linked to all infrastructure projects and premium rates should 
be reduced, as it is done in the agriculture sector. 

• Financial institutions like venture capitalists, angel investors, equity participants should be 
involved not only in area expansion, but also in market development including the implementation 
of e-nam, Phm, value addition and export oriented activities. they should provide loans at 
lower interest rates, easier processing, cover wider sectors and a better coordination with other 
stakeholders.

6.3. Performance of NHM and HMNEH: A Micro Analysis

6.3.1. Coverage of sample beneficiaries and general impacts 

At the all India level, a beneficiary survey was conducted covering 19% (112 nos) of the total districts 
in India (593 nos), 516 taluks and 1669 villages. The total beneficiary respondents surveyed was 4033. 

Gender-wise sample beneficiaries clearly indicate (85.74%) that, the gender ratio favours middle-aged 
(48.70 years) male beneficiaries. 

At all India level, the share of General/Others (38.78%) is the highest followed by other backward castes 
(OBCs) (31.54%), ST (21.30%) and SC (8.38%). 

Among the selected beneficiaries, 23% have completed their matriculation followed by middle (18.60%), 
primary (15.50%), higher secondary (13.60%) and 11.60% of the beneficiaries completed their degree/
diploma, while 13.20% of them are illiterates.

Predominantly, the beneficiaries are engaged in agriculture and allied activities and only 3.89 % are 
engaged in self business and 3.79% in the service sector, while the rest of the beneficiaries have reported 
‘others’. Across different state, agriculture is the main occupation for almost all states and it was 100% 
in states of andhra Pradesh, odisha, tamil nadu, West Bengal, goa, Kerala and Puducherry and it was 
least in Arunachal Pradesh (37%). 

The all India average operated area of beneficiaries is 3.04 ha per household. Among different states 
the average operational area is highest in Goa (7.34 ha), followed by Telangana (6.88 ha) and Rajasthan 
(6.11 ha) which constitute 94%, 98% and 91% of irrigated area. Operational area is lowest in Manipur 
(0.62 ha). In Jharkhand 79% of the operated area is unirrigated.

 At the aggregate level, groundwater resource forms the largest (60%) source of water for irrigation. 
Based on a state-wise analysis of groundwater irrigation, gujarat, andhra Pradesh, uttar Pradesh, 
madhya Pradesh, rajasthan, tamil nadu, Bihar, Puducherry and chhattisgarh happen to be the highest 
(above 90%) users of groundwater irrigation. 

Among the methods of irrigation, flood irrigation accounts for 40%, followed by Drip irrigation (34%), 
Sprinkler irrigation (12%) and others (14%). 
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The cropping pattern shows that, at the aggregate level, 55% of the cropped area is under horticulture, 
followed by agriculture (41%), plantation crops (2.52%) and forestry (1.62%).

Around 88% of the beneficiaries are aware of the NHM/HMNEH scheme, with their primary source of 
information being the Horticulture Department (70%). At the all India level, before the implementation 
the nhm programme, average area under horticulture was 0.71 ha per household, which increased to 
1.01 ha after the adoption of the programme. Fruits (50.04 to 53.79%) and flowers (2.28 to 3.51%) across 
all state have recorded an increase in the percentage of area covered. 

However, there has been a decrease in the cropped area in the case of vegetables (31.44 to 28.74%), 
plantation crops (11.38 to 9.87%), spices (4.31 to 3.70%) and medicinal plants (0.55 to 0.39%). The trend 
in productivity before-after NHM/HMNEH indicates that there has been rise in the overall productivity 
from 8.53 tons per ha to 17.89 tons per ha in India, followed by fruits (+8.33%) and flowers (+0.4%). 

At the all India level, only 26.26% of horticulture farmers have insured their crops under the crop 
insurance scheme. Odisha (98.5%) farmers are the majority who have insured their crops, followed by 
Madhya Pradesh (76.92%) and Rajasthan (60%). 

At the aggregate level, the average household income for the selected beneficiaries before the 
implementation of the Programme was Rs.0.73 Lakh per annum, which increased to Rs.1.30 lakh per 
annum after the implementation of the programme (an increase of 78%). The highest net income rise 
has been witnessed by Maharashtra from Rs.1.26 to 3.31 Lakh, followed by Goa Rs.0.66 to 1.94 Lakh and 
Karnataka from Rs.2.68 to 3.92 lakh, while Jammu and Kashmir have witnessed decreased of net income 
from 0.59 to 0.54 lakh.

a sizeable amount of employment has been created under the scheme. at all India level, the employment 
creation from NMHM/HMNEH scheme is about 322 average man days. The total wage income reported 
amounts to rs.84870 per hh. the average man days are found to be higher in madhya Pradesh (771) 
followed by andhra Pradesh (556) and maharashtra (506). average wage income is high in Kerala (rs.1.46 
lakh per hh), madhya Pradesh (1.41 lakh per hh) and himachal Pradesh (1.40 lakh per hh). average man 
days and average wage income are found to be low in assam and meghalaya.

 
6.3.2. Area Expansion

area expansion was introduced as one of the major components under mIdh, with a view of increasing 
production and productivity. In order to study its impact, about 1791 beneficiaries were interviewed 
and major response was received from fruit growers (65.11%) and vegetable growers (17.24%) followed 
by responses from beneficiaries growing Flowers (8%), Plantations (6%) and Spices (5%). In the states 
of Rajasthan, Himachal Pradesh, Jammu and Kashmir, Kerala and Telangana, 100% of area was covered 
under fruits. Whereas in chhattisgarh, tamil nadu, manipur, Puducherry, uttarakhand, mizoram and 
meghalaya, major area was covered under vegetables. In haryana, Punjab and uttar Pradesh, the major 
area was covered under flowers. The area covered under medicinal and aromatic plants was minimum 
across states.

the logistics of supply chain of plant material may be re-examined in states where there is a shortage of 
plant material with no nurseries. The beneficiaries have sourced the planting materials mainly from the 
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horticulture department (43.71%) and private nurseries (29.72%).

A majority of the respondents (64.19%) have opined that plant material is of good quality and 19.99% 
have opined that it is of very good quality. Hence, there is scope for further improvement of the quality 
of planting material with better quality control, nursery management, and logistic support for transport 
of plant materials. the materials which go out from the nursery gate should be strictly monitored for 
quality and at least a 10% additional seedlings should be delivered to the beneficiary.

states should take on the responsibility of keeping stock of planting materials or making the materials 
available to farmers at District Head Quarters. Most of the beneficiaries have reported a substantial 
increase in productivity, net income per ha and incremental income with wide variations across states. 

at all India level, the average productivity of fruits was 20 tons per ha, 19 tons per ha in vegetables, 
10 tons per ha in medicinal plants, 8 tons per ha in spices, and 5 tons per ha in aromatic plants. the 
states like gujarat, maharashtra, tamil nadu, Puducherry and Punjab have realized more than average 
productivity in case of fruits. Whereas, odisha, tamil nadu, mizoram and Puducherry have realised more 
than average productivity in case of vegetables. gujarat, meghalaya, and Punjab have realized more 
than average yield in case of spices and madhya Pradesh has realised more than average productivity in 
case of medicinal plants. states with less than average productivity have to rework their programme to 
enhance the yield. 

The results also indicate that there is a large variation in the net income of beneficiaries across 
different states. States with very low net incomes have to rework the cropping pattern and improve the 
infrastructure and supporting components. most of the farmers have opined that there is moderate to 
high increase in production. However, the best potential is yet to be realized and requires more time 
due to the gestation period. thus, strict supervision, good agriculture Practices (gaP), good marketing 
intelligence services supported by infrastructure, creation of post-harvest facilities for the value addition 
process in branding, labelling and penetration into global markets will stabilize the enhanced production 
and income. 

With respect to integration with other components, future programmes should lay a greater emphasis 
on integration of different components. In addition, total integration from production to value addition 
should be aimed at, considering conservation of resources, safe and hygienic production. 

About 31.26% of the beneficiaries are in favour of additional crops. However, in states with high volume 
horticulture have requested for additional crops. From experience it is deduced that minor fruits or 
underutilized crops of high value and drought tolerant should be encouraged.  Besides, standardization 
of plant production, spacing, canopy management, mechanization, product and by-product utilization, 
value addition, documentation of nutritional and medicinal values, popularization and awareness about 
its health benefits, carbon foot prints and importance of bio diversity should also be considered.

About 54% of the beneficiaries are reported to have participated in training programmes. Thus, Skill 
development should be a major component in the next phase. training should also emphasize on proper 
use of inputs, machineries, plant protection schedules, environmental impacts, handling, grading and 
storing of produce, maintenance of hygienic practices, understanding international trade regulations, 
etc. 
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Based on the results of the study, the policy suggestions are as under: 

• the impact indicators and opinion survey suggest that area expansion should be continued as an 
important component under mIdh in the next phase in all the states.. 

• There is a need for diversification through introduction/ expansion of new crops including minor 
fruits,  more area under protected cultivation, emphasis on  integration of technologies so as to 
achieve sustainability, encouraging specialized farming systems like organic farming, rainforest 
horticulture, clean and green cultivation, bringing more area under automation, placing more 
emphasis on water management and water conservation and so on. 

• these areas have to be better supported with marketing infrastructure and market functionaries; 
linking of post-harvest technology and value addition to bring about more integration in respect 
of supply chain management (cold chain).  

• a higher emphasis on export-oriented horticulture can help meet international standards of 
quality, hygiene and safety. All the orchards have to be covered under insurance with an affordable 
premium.

• Sustained efforts should be made towards production and distribution of high quality plant 
materials through a network of certified nurseries. These nurseries should be fully equipped and 
supported for Quality dna testing, cryopreservation, grafting machine for vegetables and fruit 
crops and controlled environment tissue culture labs. Wherever proven, GM (Genetically Modified) 
crops should be given prominence. Bar coding of nursery plants before may be considered for 
traceability purpose.

 
6.3.3. Rejuvenation

rejuvenation of the plantation sector is an important component in enhancing production, productivity 
and quality of old orchards. Information elicited from 309 beneficiaries revealed that a majority of the 
states have benefitted most by replacement of senile plantations, except in Puducherry, Mizoram and 
Madhya Pradesh. In Puducherry, 100% of the farmers are benefitted by pruning/canopy management, 
followed by Telangana (88.89%) and Mizoram (55.56%), whereas in Madhya Pradesh, 70% of the 
beneficiaries, gained from nutrient management, which may be discouraged in the future.

although top-working is one of the important forms of rejuvenation especially under old orchards of 
mango, citrus, cashew and certain minor fruits of high value with a potential for processing (for instance, 
Jamun, Bael, tamarind, custard apple, Jack fruit, etc.), there is no separate information available on 
this component. Perhaps, this has been subsumed under pruning and canopy management. 

Most of the rejuvenation has been carried out for fruits (398.55 ha out of 485.99 ha), followed by 
plantation crops (77.75 ha). Since more than 80% of the beneficiaries have reported impressive plant 
survival rates, the programme of rejuvenation can be considered as successful. however, in certain 
states (Bihar, uttarakhand, J & K, to name a few) improving irrigation facility, timely supply of inputs, 
controlling of pest and diseases and improving monitoring and supervision can further improve the 
survival rates. 
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the trend is similar to area expansion and choice of crops, which have been procured either from 
horticulture department (41.75%) or private nurseries (34.95%). However, there are exceptions in 
rajasthan, madhya Pradesh, assam, meghalaya, uttarakhand, Bihar and uttar Pradesh, where sourcing 
of planting materials is from public nurseries. nurseries of smaller dimensions may be established in 
areas with shortage of planting material, under the private sector.  

total productivity enhancement has been modest (7.62 tons per ha for fruits) under the rejuvenation 
programme. This may be due to the fact that more time may be required to complete the gestation 
period before reaping the intended benefits. In Tamil Nadu and Pondicherry, the productivity gain is 
about 20 tons per hectare. 

Net Income per hectare, on an average, amounts to Rs.82,512 for fruits, Rs. 2,32,982 for spices and 
rs.40,902 for plantation crops for which yield is in tons and rs.15,792 for which yield is in number (of 
units of produce) per ha. the net income may further increase in future as plant canopy improves in 
fruits and plantation crops. 

Opinion of the beneficiaries regarding the incremental income speaks of the success of the component. 
However, in future, large areas should be rejuvenated in phases. Subsidy received by beneficiaries 
ranged from 27% to 37%. However, modification of the cost norms to match the cost escalation may be 
considered in the next phase. 

About 52.35% of farmers’ opined that production ‘increased moderately’, while 23.83% have opined that 
the increase has been ‘high’ and 1.68% reported a ‘low’ increase in production, while  5.37% ‘no change’ 
in production levels post rejuvenation. this positive trend is in tune with the opinion pertaining to rise 
in their income. 

The plant losses in old orchards as indicated by beneficiaries are due to water problem (22.56%), natural 
calamities (16.54%), old age plantation (14.29%) and poor management (13.91%). About 5% of the farmers 
have replaced old variety with new ones. Irrespective of the reasons mentioned, the rejuvenation of 
old and senile plantations should be made part of development in future in order to increase production 
and productivity. 

Rejuvenation has been carried out largely by individual farmers (82.53%) in addition to farmer 
organizations (4.45%) and others (9.93%). However, it is felt that an increased number of professionals 
should be involved in rejuvenation, especially for top-working of fruits and plantation crops, as this 
involves a high level of scientific and technological skill (pruning, grafting, canopy management and 
input supply in field management).

Leads for future corrective steps: 

• In future programmes, rejuvenation should form a crucial and vital component of horticulture 
development.

• emphasis should be given to top-working on orchards and grafting work on newer varieties with a 
high yield potential or any of special characters that enhance quality, drought tolerance, pesticide 
resistance, dwarfing, etc. Incentives may be considered for the loss of yield during rejuvenation. 
In the next phase of MIDH, a separate sub-component of ‘top-working’ should be stressed upon.
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• sub-components under rejuvenation such as inter-cultivation and nutrient management should be 
discouraged. 

• technological advances in biotechnology, nano technology and molecular breeding are bringing 
out new varieties of plant materials. hence, replacing of old materials with new ones should be a 
continuous process in order to harness the best benefits. 

 
6.3.4. Protected Cultivation

Protected cultivation component happens to be the first priority sector considering the total expenditure 
under the NHM/HMNEH at the national level. This is reflected from the sample beneficiaries in most of 
the states. this is also clear from the total expenditure made in the 12th fYP plan and the highest total 
number of sample beneficiaries in our study next to area expansion component. Out of the 4033 sample 
beneficiaries, 715 beneficiaries (17.7%) have taken up protected cultivation. A majority of them are 
greenhouse/poly house (61.25%) followed by net house (16%) and Polythene mulching (15.24%). Among 
sampled states, the highest number of structures was found in the state of Sikkim (15.66%).

The total crop-wise area under protected cultivation comes to 20,85,406 sq. meters, which works out 
to 2916 sq. m. (0.2 acres) per structure per beneficiary. The responses of the beneficiaries indicate that 
the materials used by the farmers and the material supplied by system integrators are of good quality. 
A majority of these structures are being used for the cultivation of vegetables and flowers. Results 
shows that 42% of the sample beneficiaries have acquired their planting materials or seeds from private 
nurseries and 32% from the public nurseries. 

At all India level, the productivity of vegetables works out to 9 kg per sq.m. and fruits to 3 kg per sq.m. 
among states, haryana, assam, Bihar, mP, J & K, gujarat, meghalaya and himachal Pradesh account for 
a productivity of more than 20 kgs of vegetables per sq.mt. With respect to flower production, the state 
of Assam was found to have highest productivity (249 cut flowers per sq.m.) followed by Maharashtra 
(240 cut flowers per sq. m).A major proportion of the farmers have opined that the productivity levels 
are moderate to high.  

the average annual net income derived by farmers from protected cultivation amounts to rs.70.5 per 
sq.m at all India level. Across different beneficiaries under the component, the income derived amounts 
to more in respect of cut flowers and vegetables (Rs.147 per sq.m. and Rs.71 per sq.m. respectively). 
Among states, Kerala and Madhya Pradesh have earned more than Rs.600 per sq.m. in respect of cut 
flowers; Kerala and Jammu & Kashmir account for more than Rs.300 per sq.mt in respect of vegetables. 
In Haryana, the net income earned from fruits amounts to Rs.721 per sq.m.

Protected cultivation has been integrated with other components like micro irrigation. the average 
expenditure for construction of protected cultivation structures amounts to Rs.281/sq.m. While the 
highest expenditure is observed in the state of Tamil Nadu (Rs.2109 per sq.m).The field data shows that 
about 65% of the farmers have undergone training in protected cultivation. A large proportion of the 
respondents indicated that the productivity level under protected cultivation has increased.  this is in 
conformity with other studies which have indicated a higher productivity in the case of green houses as 
compared to open cultivation. 
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Following steps will help improve the effectiveness of protected cultivation:

• as farmers are not following crop rotation, there is reduction in their yield levels. farmers must 
be trained about the role of crop rotation, especially in disease management and sustaining the 
yield levels. the cycle of horticultural crop has to be maintained. 

• flower growers should go for rooting chambers in poly houses or outside. the provision of subsidy 
for this component has to be considered which, in turn, will help to reduce the cost of planting 
materials.. 

• the poly house intervention has to be integrated with drip irrigation, rainwater harvesting, pack 
house and farm pond which are demanded by the farmers.

• Protected cultivation must be integrated with pollinators since pollinators mediate in increasing 
the yield. 

• The government is currently giving subsidy to the extent of 50% of the cost of green house. The 
farmers are unable to mobilise the rest of the amount. Hence, farmers may be given 75% as 
subsidy so as encourage higher adoption of protected cultivation.

• Several beneficiaries are depending on middle men for lack of access to markets and market 
information. In order to get better prices, more rural markets and connectivity to other markets 
may be established. 

• there is a need for providing a minimal assistance for maintenance of protected cultivation 
structures as repair and maintenance are quite high.   

• New concepts in protected cultivation such as vertical farming, hydroponics, aquaponics and 
growing vegetables under controlled lighting conditions should be brought in. mIdh may take up 
the matter with Icar to take up r & d for developing separate protocols and soPs. 

• collaboration with countries like denmark, germany, holland, australia and Japan for specialized 
protected cultivation technologies.

• collaboration may also be taken up with the certain private organisations having advanced 
infrastructure and technologies in automation, irrigation, robotics, nanotechnology and 
biotechnology. Similar techniques may be adopted in protected cultivation.

 
6.3.5. Nurseries 

nursery component has mainly been introduced to provide disease-free good plant material for an 
additional area expansion under horticultural crops and rejuvenation of old / senile plantations. In order 
to analyse its impact, around 86 nursery sample beneficiaries were interviewed. The number of nurseries 
established are found to be highest in assam (22), followed by mizoram (16), Punjab (15) and Karnataka 
(11), accounting for 74.41% of the total sample, while, the least number of nurseries are found in the 
states of manipur (1) and Jammu and Kashmir (1). a major share of nurseries established were private 
nurseries, which accounts for 87.20%, followed by government nurseries (5.81%) and Private and Public 
Nurseries (3.4%).
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the model nurseries are involved in the production of plant materials for mango, litchi and guava. seed 
production for peas, tomato, spinach and cow pea is also being carried out. they are also involved in the 
production of nucleus plant materials.  

the average number of plants produced by small nurseries was about 85000 plants per ha, whereas in 
larger  nurseries, 105263 plants per ha was produced at all India level. States of Karnataka (172864), 
Punjab (155429), West Bengal (120192), Meghalaya (98243) produced more plants per ha under small 
nursery category. Whereas under bigger nurseries, mP (106667) and J & K (100000) have produced more 
seedlings. The national average income works out to be Rs. 3.05 lakh per ha and highest was seen in 
Karnataka (Rs. 7.55 lakh/ha) followed by Arunachala Pradesh (Rs.7.5 lakh per ha). 

A majority of the sample beneficiaries have opined that their income has increased. About 39% of the 
beneficiaries have reported that they had realized a higher productivity and 38% of the beneficiaries 
have reported a moderate productivity. Only a few beneficiaries have integrated mainly with micro 
irrigation and poly houses. 

Participation in training programmes has been quite low among the beneficiaries. A large proportion of 
private nurseries have been producing plant materials for several years. they have obtained subsidy 
for upgrading the nurseries so as to get accredited. however, many are not accredited even after two 
years of subsidy received. Mandatory training and accreditation can ensure the supply of better quality 
planting materials. 

Steps to enhance the impact of nurseries are as under:

• the seedlings produced in the nurseries needs to be barcoded so that its path can be traced from 
the source to the point of planting.

• centres of excellence must involve in the supply of planting materials so as to meet the demand 
of high quality seedlings.

• The State Department of Horticulture has to periodically check the private nurseries for quality 
planting material.  

• The life of poly houses under nursery is 3 to 4 years as they are likely to be damaged due to 
monkey menace, winds and other natural calamities. there should be some provision for subsidy 
for repair of these structures.

• The cost structure for certain components differs across states and uniform rates serve no purpose. 
While fixing the rates, the agro climatic regions have to be considered. For instance, the wells/ 
water harvesting structures in dry zones, cost much more in hard rock areas than in the coastal 
areas.   

• The subsidy component should be enhanced from 50% to 80% in view of capital-intensive structures 
of Nurseries and poly houses, as opined by farmer beneficiaries.

• The beneficiaries must be trained regarding the maintenance of nursery structures and production 
techniques of saplings. Such trainings must be made mandatory and continuous.

• The departmenthas to estimate the requirements of different planting materials and inform the 
nurseries, so that they can meet the demand. 

• low elevation polyhouses suited exclusively  to nurseries may be encouraged.  
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6.3.6. Promotion of IPM and INM

Nutrient use efficiency and pest management form important components to bring about sustainability 
in horticulture. Hence, to estimate the impact of this component, 350 beneficiaries were interviewed 
across sampled states. The beneficiaries were provided with good quality materials under IPM/INM have 
perceived a positive impact on production and net income. the apportionment of state-wise percentage 
of beneficiaries reveals a high number of beneficiaries from Sikkim (32%), followed by Manipur (10.57%), 
Bihar (10.29%) and Chhattisgarh (6.57%).

At all India level, fruits constitute 55% of the area covered under IPM/INM interventions. The average 
productivity of vegetables (18.48 tons per ha) at the all India level was found to be the highest among 
the selected horticultural crop categories. Specifically, Punjab has registered a notable productivity 
level of 42.50 tons per ha. Whereas in the case of fruits, mizoram and Kerala had a productivity of 27.55 
tons per ha and 26.76 tons per ha, respectively. the trend indicates that productivity levels are modest 
and have not reached their potential. 

In terms of soil health, the responses indicate that there is an improvement in soil quality and beneficiaries 
are impressed with its effectiveness in improving soil quality and most of the beneficiaries favor the 
adoption of IPM/INM in future. However, integration of IPM/INM interventions with other components 
under the project is modest at the all India level (39%) and there is scope for further integration.

Some of the drawbacks regarding this component have been identified and, if rectified, can go a long 
way in propagating sustainability as well as efficiency of INM/IPM. Specifically, schedules under IPM/INM 
are general and they should be recommended taking into consideration the local conditions. other issues 
include – insufficient subsidy and lack of quality materials in the market. 

Following are the Suggestions for improvement:

• The quality controls and standards specified related to materials supplied like traps, predators, 
other organisms used in biological control need to be authenticated. 

• on a priority basis, subsidy needs to be increased with the inclusion of a wider array of soil 
amendments and sub-components. 

• Precise guidelines for INM/IPM schedules under different climatic cropping and soil conditions may 
be issued. 

• Under dry land farming, based on the level of soil moisture availability, INM/IPM should be adopted 
along with rain water management practices.

• Certain ecologically sensitive zones should be identified where regular use of pesticides should 
be banned and special IPm packages should be suggested and strictly followed. for instance, 
apiculture in Kodagu district of Karnataka.  

• All bio-control labs should be certified, rated and accredited. Mandatory periodical inspections of 
bio control labs to monitor the quality of material produced

• many local remedies are available across various eco-regions and they should be collected, 
documented and validated and incorporated into the schedules.
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6.3.7. Pollination Support through bee-keeping

Pollinators affect 35% of the world’s crop production, augment output of 87 of the leading food crops 
as well as several plant-derived medicines. given its importance, the fao global action on pollination 
services for sustainable agriculture provides guidance and tools for using and conserving pollination 
services that sustain agro-ecosystem functions. therefore, in the next phase of the project, a greater 
emphasis needs to be given to this component. 

Thus, as bee-keeping has a wider impact than mere honey production, in terms of increasing flowering 
and fruit bearing through pollination, this component has been introduced under the mIdh scheme. 
Around 190 beneficiaries of the component were interviewed to elicit its impact. A state-wise comparison 
reveals that Punjab (17.89%), Tamil Nadu (14.74%) and Haryana (11.58%) had a high number beneficiaries. 
the results of the survey indicate that awareness regarding beekeeping is minimal and several states 
have not taken up this component. 

However, beneficiaries from those states who have taken up this activity are very satisfied with the 
average honey production and income earned from beekeeping. a majority of them have perceived an 
increase in crop production in the range of <10 to 30% from the introduction of bee boxes adjacent to 
their crop fields. 

Rajasthan accounts for the highest production (3100 kg) followed by Gujarat (1783 kg) with a net income 
of Rs.80,000 and Rs.1.50 Lakh, respectively, while, per beneficiary net income was the highest in Odisha 
(rs.1.5 lakh). this variation among states may be either due to the number of boxes owned by each 
beneficiary or varying time of entry into the profession. Therefore, a verification based on a larger 
census and experiments is required

major pitfalls evident from this study are lack of realisation of the full potential of beekeeping 
opportunities in newly expanded areas under horticulture crops, non-utilisation of funds, particularly 
unspent project funds carried forward over the period of study. 

It is also evident that there is a lack of knowledge and relevant skills to manage and monitor modern 
bee-keeping activities. Especially in areas where there are cross pollinated crops and extensive floral 
cultivation, opportunities have not been fully utilised under this project. 

steps to Improve further are as under:

• Mandatory installation of 3-5 bee boxes per acre depending on floral density thereby encouraging 
integration of horticulture crops with apiculture.

• mapping of honey bee product value chain in India is necessary.

• sensitising farmers to the multiple uses of bee products such as propolis, bee pollen, royal jelly 
and bee venom is imperative.

• natural bee colonies can be protected and preserved and separate plant protection of bee-friendly 
schedules may be developed in bee-rich and bee-sensitive areas. 

• Build strong infrastructure and research, autonomous training facilities, association with 
international bodies and countries (new Zealand, australia and Italy). 



230

Impact Evaluation of NHM and HMNEH

• creating a brand image and labelling. for e.g. farmers can brand the honey produced based on 
the floral notes embedded within the honey flavour.

• need for training institutes to bring the best technologies from countries where bee keeping is 
well developed and impart their knowledge locally. 

• at the grassroots level, skill development for the unemployed and the landless populace by 
creating training modules that synergise both theory as well as region specific realities can 
promote beekeeping as a viable income earning enterprise.

• Where traditional bee-keeping is followed and a healthy bee population exists such as in Western 
ghats bee-sanctuaries and bee-museums can be encouraged. 

• To fund these activities, financial support from venture capitalists, SFACs may also be encouraged 
besides other mainstream financial institutions.  

 
6.3.8. Water Resources 

Interventions to improve water resources taken up under NHM/ HMNEH have helped in increasing the 
area and production of horticulture crops and provided additional employment as well. 

In order to analyse its impact, 305 beneficiaries were interviewed out of which the highest number of 
beneficiaries have been benefited from Individual farm ponds (39%) followed by Community Tanks (19%), 
Digging of tube well / bore wells (13%), Individual reservoirs / pond with plastic lining (9.51%), Individual 
reservoirs / pond with RCC lining (7.21%), Community tanks renovated (6%), Storage tanks (5%) and Bore 
well recharge structures (2%). Overall, 85% of the total beneficiaries have opined that the structures 
benefitted are very useful. 

It has been found that the maximum subsidy allowed has not been fully utilized for creation of new 
community structures which is due to difficulty involved in the availability of land. 

Among the sample beneficiaries, actual irrigated area per structure at the all India level comes to 1.58 
ha and total irrigated area brought under irrigation was 483 ha, which is modest. Results show that 
community tanks irrigate 2.94 ha, followed by individual reservoirs/pond with lining (1.54 ha), bore well 
recharge (1.18 ha), digging of tube wells/bore wells (0.92 ha) and renovated community tanks (0.72 ha). 

the impacts of water resources interventions are apparently visible from the area, production and 
productivity. average area brought under irrigation was 1.58 ha with an average production of 12.58 tons 
per ha, realising a net income of about Rs.169035 per ha. 

average area irrigated due to water resources interventions are found to be relatively higher in the 
states, namely, Madhya Pradesh (7 ha), Rajasthan (6.24 ha), Punjab (4.38 ha), Andhra Pradesh (2.55 ha), 
Karnataka (2.55 ha) and nagaland (1.8 ha). While the productivity per ha is found relatively higher in the 
states such as Bihar (33.14 tons), Andhra Pradesh (23.33 tons), Maharashtra (20.32 tons), Haryana (17.26 
tons), chhattisgarh (16.08 tons), odisha (16.01 tons), himachal Pradesh (14.97 tons), Punjab (14.8 tons) 
and Karnataka (14.34 tons). 
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Suggestions to sharpen the Impact are as follows:

• Rain water harvesting should be made compulsory in protected cultivation and open fields. 

• all the feeder channels leading to tanks and lakes should be restored.

• dry land horticulture should be followed in water scarce areas for protecting water resources. 

• There is need to focus on the interventions for improving the water use efficiency through 
integration with water saving technologies/soil and water conservation technologies such as 
mulching, direct bore well recharge. the assistance should be given for such interventions. 

• A smaller proportion of farmers has availed of solar pump sets (0.2%) and infiltration ponds (0.3%) 
although both are considered to be extremely useful in the areas where physical and economic 
water scarcity is intense. Hence, an adequate focus is needed for promoting these technologies. 

• Individual water structures are relatively well maintained than the community structures and 
hence, a minimum assistance should be extended to the maintenance of these structures at least 
for the first few years under NHM/HMNEH.

 
6.3.9. Horticulture Mechanisation 

horticulture farm mechanization has been introduced because it facilitates an improvement in farm 
efficiency, thereby reducing the drudgery of the farm workforce. In order to analyse the impact of farm 
mechanization, 522 beneficiaries were interviewed. Highest number of beneficiaries are from Tripura 
(43), Andhra Pradesh (40), Punjab (38) and Haryana (33). 

A majority of them have availed subsidy for power tillers, tractors, and plant protection equipments.  
Total number of hours of equipment employed works out to 443 hrs for tractors, 1790 hrs for tree 
pruners and 288 hrs for plant protection chemicals. this usage is modest, while the optimum usage is 
above 2400 hrs. Lack of the right kind of equipments and the idea to use in orchards are responsible for 
underutilisation. In addition to the utilization of machineries in the farmers’ own fields, beneficiaries 
also have earned income from custom hiring of tractors and power tillers. 

highest usage of tractors was in Karnataka (720 hours), followed by andhra Pradesh (610 hours), telangana 
(601 hours) and Punjab (600 hours). In case of power tiller highest usage was observed in mizoram (1690 
hours), Punjab (539 hours) and Maharashtra (479 hours). Usage of tree pruners and Plant protection was 
more in Arunachal Pradesh (2332 hours and 2911 hours). Overall total number of hours per equipment 
was observed high in arunachal Pradesh, mizoram, meghalaya and Karnataka.

telangana, rajasthan and Punjab have earned the highest income from hiring out tractor i.e., around 
Rs.2,00,000, Rs.1,80,375 and Rs.1,00,000 respectively. In Maharashtra and Mizoram, net income earned 
from hiring out of power tiller amounts to Rs.71,938 and Rs.54,000. 

The subsidy received varies from 13% to 90% across states depending upon the type of implements. 
Subsidy received was highest in Nagaland (90%) and lowest in A & N Islands (12%). Subsidy largely has been 
utilized for purchase of tractors and power tillers. Accordingly, there should be an effective utilization 
of other equipments also in all states. 
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regions with undulating terrains pose challenges to farm mechanization. utilization of this component 
by farmer collectives (such as SHG, FIGs/FPOs and custom hiring centres) has been found modest. 
Hence, in order to obtain the best benefit from mechanization component, machineries other than 
tractors and tillers need to be effectively utilized. 

reasons behind the popularity of tractor and tiller use are that they are used in cultural operations 
which involve drudgery and, in addition, flexibility due to multi-choice. A majority of the farm 
mechanization machines are power-operated, except in the case of plant protection equipments, tree 
pruners, fruit harvesters, fruit graders and pruning /budding/grafting tools. Emphasis should also be 
given to equipments like fruit harvesters, fruit graders, track trolley, pruning/budding grafting tools, 
land development, tillage and seed-bed preparation equipments and nursery media filling.  

Suggestions to Improve Efficiency are as under:

• Farm equipments are underutilised and hence efforts should be made for full utilization through 
farmer collectives managed custom hiring and developing more equipments.  

• Machineries / equipments with a higher efficiency should be devised and brought to make them 
available for farmers for different uses, since farm labour is becoming economically scarce.

• Training programmes have to be organized for farmers regarding the importance of equipments 
and their maintenance. 

• there is a need for dissemination of information related to mechanisation through KVKs, extension 
workers, demonstrations. TV and multi-media and their role also need to be made effective and 
strong for diffusion of technical knowledge.   

• Horti-clinics and custom hiring centers should have a maintenance facility for these equipments. 
Quality equipments are made available through government, and/or private sectors. For bigger 
equipments, FPO-run service centres need to be considered. 

• Incubation centres may be created for providing hands-on-training and commercial models for 
sale and service centres. collaboration with premier institutions such as IIt, IIm, IIsc, cIae, as well 
as Agricultural Engineering Departments attached to SAUs and top scientific institutions involved 
in development of well-equipped implements, sensors and use of ICTs. 

• use of photovoltaics and solar energy need to be recognized as crucial components in running the 
equipments, considering the high cost of fossil fuels and the associated GHG emissions. 

6.4.10. Integrated Post-Harvest Management 

The information was elicited from 305 beneficiaries covered across 15 states.  Interventions benefitted 
under PHM are: Pack house (61% of beneficiaries), cold storage (5% of beneficiaries), low cost onion 
structures (30% of beneficiaries) and the remaining interventions like pre-cooling unit, mobile pre-cooling 
vans, ripening chambers constituted 5% of the beneficiaries. It is to note that 93% of the beneficiaries 
are farmers and 7% are traders. 

the storage capacity of the post-harvest units created under mIdh was found to be highest in the case 
of cold storages followed by pack houses and low cost storages for onion. In cold storages, the highest 
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capacity of storage per unit was found in gujarat (6200 tons per unit), followed by Karnataka (5000 tons 
per unit) and uttar Pradesh (average 4400 tons per unit). In case of pack houses the highest was found in 
Jammu and Kashmir (74 tons per unit) followed by uttar Pradesh (50 tons per unit). In case of low cost 
storage of onion, the highest storage capacity was found in Rajasthan (335 tons per unit), followed by 
Odisha (134 tons per unit).

The price arbitrage model (53%) was highly preferred by beneficiaries as compared to mixed model (41%) 
and rental model (6%).  However, it is crucial to have a strict monitoring of the price arbitrage model in 
order to avoid exploitation of farmers by the traders. 

The impact of PHM interventions has resulted in reduction of post-harvest losses up to 20%. Considering 
its impact, there is need for encouraging Phm interventions by allocating more budget in the next phase 
of mIdh. 

Capacity utilization of PHM infrastructure at the all India level was 68%. Thus, there is further scope to 
improve the capacity utilization by encouraging farmers to utilize post-harvest infrastructure, aiming at 
higher income. 

Suggestions for further Improvements are as follows:

• In order to reduce the post-harvest losses and to increase farmers’ income, the current efforts 
under PHM activities needs to be continued and efforts should be made to ensure full utilisation 
of allocated funds. there is need to encourage farmer collectives for taking up post-harvest 
interventions so that farmers will be benefitted. 

• Creating awareness among beneficiaries regarding assistance available under different activities 
under Phm and further capacity building for implementing post-harvest interventions. 

• Integration of post-harvest management with marketing infrastructure will help to achieve the 
desired results through fetching better prices for the farmers produce and reducing post-harvest 
losses. 

• Phm infrastructure may be provided along with market infrastructure for promoting organic 
horticultural products from the north-eastern states. 

• Affordable and appropriate competent technologies like high pressure processing, irradiation 
technologies under Phm need to be introduced and made available to new entrepreneurs.

• one of the major reasons for less utilization of post-harvest infrastructure was due to unorganised 
and fragmented units of pre-cooling, cold-storage and transportation. therefore, there is a need 
for integration and co-ordination of these activities.   

• the scheme should encourage the value chain activities by aggregation of produce at the farm 
level, and create pack houses with pre-cooling, processing and refrigerated transportation 
facilities in the villages.

• the scheme should provide for multi-modal cold chain network with road, rail, inland waterways, 
coastal shipping, and linking them with village pack houses, regional cold chain grids and 
international networks.

• the scheme should also encourage, the establishment of a higher cold storage capacities at 
consumption centres.
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6.4.11.  Strengthening of Market Infrastructure 

In order to analyze the impact of the component market infrastructure, 37 beneficiaries were interviewed. 
The sampled (district) beneficiaries belong to Karnataka, Gujarat, West Bengal, Punjab and Manipur.

A majority of the beneficiaries are retailers (56.76%), followed by traders (37.84%), and farmers (5.41%). 
the component mainly focuses on promotion of grading and standardization so as to enable farmers 
to realize better price by providing grading units, electronic weighing scales, and creation of rural 
markets/apni mandi/direct markets. Nearly 41% of the beneficiaries have availed the benefits like 
Grading machines, Electronic weighing scale and export related assistance and 35% have availed Static/ 
Mobile vending cart/ Platform with cool chamber.  

The average annual income per beneficiary realised from market infrastructure was Rs.26.31 lakh 
irrespective of the type of benefit. Net income realised was higher in exported related interventions as 
compared to other interventions. More than 90 per cent of the beneficiaries have expressed that the 
infrastructure are of good quality and in working condition. As per majority (92%) of beneficiaries, the 
market infrastructure provided has been fully utilized.

It is worrisome to note that only negligible expenditure (0.60% of the total expenditure of Rs.9061.70 
crore)  has been spent on market infrastructure although it is one of the major drivers for holistic growth 
of hoticulture sector. It is even more disturbing to know that the physical (0.38) and financial (0.39) 
achievement to target ratio was significantly lower as compared to other major componenets. This calls 
for greater attention to be given in the next phase of NHM / HMNEH programme by allocating higher 
budget and encouraging full utilisation. 

Suggestions for further improvements are as under:

• The beneficiaries of market infrastructure have realised substantial benefits. Hence an increased 
investment on this component is required in the next phase of MIDH.

• strengthening of aPmcs infrastructure for marketing of horticultural commodities should be taken 
up by assessing the potential.  

• creating awareness among farmers, entrepreneurs, farmer collectives and market functionaries 
regarding benefits provided under market infrastructure.

• creation of infrastructures like pack houses, pre-cooling units, processing units at the village 
level, so that the horticultural produce could be pre-conditioned and ready for quick transport 
and marketing. fPos may be supported for such market infrastructure interventions. 

• fPos have played an crucial role in strengthening backward and forward linkages through 
integration of mIdh activities. they may be given professional support from experts for at least 5 
years from the inception for attaining maximum benefit.

• online trading may gradually replace the system of physical markets in the future. hence it is 
crucial to promote Ict tools with an emphasis on developing e-national agricultural market for 
horticultural produce. 

• Strengthening the rural/Shandy markets and integrating with cold chain infrastructure.
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7. Appendices

Appendix 1: Data Issues

MIDH Database Management Information System (RDMIS)

apart from an easy allocation and release of funds, monitoring of the scheme with a strong management 
Information System (MIS) is equally important in attaining the desired objectives of the programmes. 
for this purpose, mIdh database management Information system (rdmIs) was hosted on the website 
http.//www.midh.nic.in for monitoring MIDH programme. All the implementing agencies were supposed 
to enter all relevant data related to the programmes being implemented by them in their respective 
states on the website. It was further expected that the data would be periodically updated to indicate 
the financial and physical progress of NHM and HMNEH interventions/components. The main objective 
of RDMIS was to access authenticated data on several physical and financial aspects such as targets and 
achievements and fund utilization status. rdmIs is yet to reach the level of expectations due to some 
administrative and technical shortcomings in the system.

Data source and limitations

the horticulture division of department of agriculture-operation and farmers Welfare (dac & fW) 
provided the website link for downloading secondary data pertaining to component-wise, year-wise 
and state-wise physical and  financial performance for  the period from 2012-13 to 2016-17 for 19 NHM 
states and two Union Territories (UTs). The DAC & FW directly e-mailed physical and financial data 
for the remaining 11 HMNEH states in MS excel format. The data relating to final estimates of area 
and production of horticultural crops comprising fruits, vegetables, flowers, plantation crops, spices, 
aromatic plants and medicinal Plants for the period from 2013-14 to 2015-16 was downloaded from 
another website link of  dac & fW for all the 29 states and two uts. 

The data for the year 2012-13 was furnished by DAC & FW by e-mail in MS excel format.  Thus, DAC & 
fW provided some part of the secondary data through website links and some part through e-mail during 
the last week of november, 2016 to the 1st week of december, 2016. Prior to this period, the dac & fW 
had e-mailed physical and financial data between the period from last week of October, 2016 to the 1st 
week of november, 2016 for the purpose of designing methodology for the study and also for working 
out the sample size for a beneficiary survey.  This set of secondary data had year-wise details for the 
years from 2012-13 to 2016-17 for each of the 29 states and all UTs of the country. However, it lacked 
component-wise details.  In addition to this, the Project director of impact evaluation study of nhm and 
HMNEH study had requested the SMHs concerned to furnish district-wise and year-wise and component-
wise physical and financial data for 2014-15 and 2015-16 financial years. 

the district-wise data sent from smhs was not uniform and had some inconsistencies.  hence this data 
was used mainly for the purpose of identification of districts for a beneficiary survey.  As such, it was 
proposed to use data sourced form dac & fW for analysis. the impact evaluation study was undertaken 
only for the first four years of the 12th five year plan. The years from 2012-13 to 2015-16 were termed 
as reference period for the study.  In order to ensure an empirical uniformity of both the sets of data 
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received from DAC & FW, at different intervals of time, the data was compiled for the reference years 
for each of the states.  It was found that the data sets did not concur with each other. Table 7.1 shows 
the differences with respect to financial achievements between the two data sets received from DAC & 
fW.

Table 7.1: Differences in financial achievements between two sets of data  
received from DAC & fW

(amount rs. in crore)

Sl. 
No.

Period of data collection 2012-13 2013-14 2014-15 2015-16 Total

1 last week of october, 2016 to 1st week of 
november, 2016

1461.35 2185.26 1444.02 1307.87 6398.50

2 last week of november, 2016 to 1st week 
of december, 2016

1621.17 2629.22 1494.44 1595.25 7340.08

Difference between two data sets 159.82 443.96 50.42 287.38 941.58

note: the data set for sl.no.1 was received by e-mail

         the data set for sl.no.2 was received by e-mail for hmneh states

          for nhm states and union territories, data was down loaded from url: http://nhm.dacnet.nic.in/feedback/Query.aspx

It can be seen from table that, the data indicate at differences for all the reference years amounting to 
a total difference of Rs. 941.58 crore with regard to two sets of data.  This was brought to the notice of 
the authorities concerned of dac & fW through e-mail and discussed over phone.  It was advised by the 
authorities to consider the second set of data for the study. 

An expenditure of Rs.7,340.08 crore, arrived at based on the second data set, is the amount remitted 
by the central government to states and uts. It does not include the expenditure incurred by states 
in addition to the funds provided by the centre. In order to overcome this data limitation provided by 
dac & fW and to trace-out the approximate amount, if not precise, spent by each state over and above 
7340.08 crore the following formula was used.

the ratio of share between government of India (goI) and states is considered as 85:15 for the years 
2012-13, 2013-14 and 2014-15 and 60:40 for the year 2015-16 in the case of NHM states.  The ratio 
considered for the share of hmneh states is 100:0 and 90:10, respectively.
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8. Case Studies 

8.1. Area Expansion

over the years, there has been a shift observed in the cropper pattern, traditional crops (food grains) 

to horticultural crops. The shift and diversification towards the field of horticulture has amplified the 

incentive of farmers in terms of higher incomes, longer sustainability and more nutritional crops. 

In the diversifications towards horticulture, Area expansion component plays an important role. 

The significance of the area expansion lies in the fact that it encourages farmers to shift from non-

remunerative traditional farming to economically viable horticulture cropping.

for instance, in the sabarkantha 

district of gujarat, the 

farmers have shifted from non-

remunerative cotton cultivation 

to pomegranate orchard 

cultivation (figure 8.1). one 

such farmer is Mr. Masi Rafik 

who owns one hectare of land. 

With a desi cotton yield of 450 

kgs during the kharif season of 

the year 2011-12, with Rs.67/Kg 

as the selling price, his turnover 

was Rs.30,150. 

however, with an increase in input cost for cotton, he was able to earn a net income of just of rs.21,250. 

Hence, Mr. Rafik decided to invest his savings, borrowing money from relatives, on the cultivation of 

pomegranate. With an initial investment of rs.1.90 lakhs, he had obtained the support of horticulture 

department, who guided him to avail of a subsidy of rs.60,000 and by integrating with drip irrigation, he 

subsequently made an investment 

of Rs.80,000/year for the next two 

years. during the year 2016 he was 

able to grow 8 Metric tons/hectare 

and sold the produce at a price of 

Rs.60/kg (figure 8.2). 

With a total cost of plantation 

amounting to rs.65,160 for that 

particular year, he was able to 

earn a net income of rs.4.14 lakh. 

the cotton prices have fallen 

drastically over the years, with 

figure 8.1: Pomegranate 
plantations have replaced 
the traditional cotton 
crops in sabar Kanntha 
district, gujarat

figure 8.2: Pomegranate 
produce (of Mr. Masi Rafik) 

sold at Rs.50/Kg
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both the State and Central governments offering a minimum support price, which, according to 

farmers is not enough. 

When asked about the impact, Mr. Masi Rafik responded that he was very happy about taking the right 

decision at the right time in terms of shifting from non-remunerative farming to remunerative farming. 

he further added “We had lot of input cost in cotton cultivation, yet receiving a meagre income at the 

end, over the years, the prices of cotton have fallen and even the minimum support price for cotton is 

not sufficient to cover the input cost, thus the right decision to shift to pomegranate cultivation at the 

right time was taken” 

further, the multiple opportunities 

in the field of horticulture such 

as fruits, vegetables, mushroom 

cultivation, floriculture etc. provide 

farmers with an opportunity to 

choose crops according to their  

interests based on the topography 

of the location. for instance, the 

drought affected Sali paddy growing 

farmers of nalabari district of 

assam have shifted their cultivation 

to floriculture under HMNEH   

(figure 8.3). farmers such as 

Nareswar Malakar, have been able to grow an average of 20 tons/hectare of marigold flowers, by incurring 

a cost of cultivation Rs.61,750/hectare.  In the recent year, he has been able sell it at Rs.5/Kg, earning a 

turnover of Rs.1 lakh and an income of Rs.38,250. Experiencing a positive impact on income, he further 

wishes to integrate his area expansion unit with drip irrigation to enhance his yield.

apart from individual farmers in nalabari district, the community coming along through formation 

of farmer groups is bringing along changes in the horticulture field. The groups, namely, Dharitri 

Krishi society, mukalmua rural development society, rang mili Kal utpadan and rodali Ksg Balitara  

(figure 8.4) have benefited 

from Banana cultivation with a 

total area of 40 hectares under 

nhneh. 40 hectares of this land 

produced 1240 tons of bananas, 

for which the cost of cultivation 

was Rs.65000/hectare. The 

bananas were sold at an average 

price of Rs. 3,700 per ton, giving 

a turnover of Rs.1,14,700/group 

and an income of rs.49,700 per 

group. 

the success of area coverage is not something that is universally seen. In the Jharkhand state, the 

horticulture department has promoted area coverage through clusters created and monitored by ngos. 

Figure 8.3: Produce of 
marigold from the seeds 

distributed under hmneh 
in assam

figure 8.4: rangmili Kal 
utpadan group. one of 
the farmer groups involved 
in Banana cultivation, 
formed under hmneh in 
nalabari district of assam
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however, the farmers are found to be less aware of the nhm scheme and also its implementation, 

especially in tribal centric areas of districts such as East Singbhum and Pakur. Therefore, for an efficient 

functioning of area coverage, strict monitoring, necessary training and awareness programmes both the 

implementing ngos and farmers are very much necessary.

8.2. Rejuvenation

Every horticulture plant/crop passes through a life cycle; a phase where it is highly commercial friendly 

is a phase where it needs utmost care. In India, nearly 30-35 percent of the fruit orchards are considered 

to be old and diseased. these, over the years, have become non-remunerative due to lower yields. 

Further, there are instances of senile orchards, which call for a complete re-plantation of the orchard/

crops. Permitting the importance of canopy management has led to a less photosynthetic surface area, 

non-availability of productive shoots, less penetration of sunlight in to interior regions of plants; these 

and several other issues have been hampering the productivity. 

In this background, rejuvenation activity emphasizes on an increase in life, quality and yield of 

horticulture plants/crops. This is done through canopy management through activities such as pruning. 

This not only increases the yield, but also safeguards the plant/crop from pest attack. 

In areas such as mawphu, umblai, nongsteng of the east Khasi hills district, the main produce is orange 

and is also a place which is the highest orange grower in meghalaya state for the last 15 years. however, 

for the past 4-5 years, there has been a decline in the production of oranges. 

under hmneh, the rejuvenation component has 

yielded much desired results. one such farmer is 

57-year-old mr. telshon of sohra village of east 

Khasi hills, Meghalaya. Mr. Telshon’s orchard dates 

back to the year 1970. over the years, due to lack 

of replanting, the plants become aged (more than 

25 years) and are hardly able to produce anything. 

observing the decline in fruits produced over the 

years, mr. telshon chose to rejuvenate his orchard by 

planting orange seedlings (figure 8.5 and 8.6) and to 

maintain it by making use of long reach pruner, 

foot sprayer etc. he received assistance from 

horticulture department officers both in the 

form of technical guidance and also a subsidy 

of Rs.50,000 under HMNEH in the year 2013. 

With the replanted 350 plants per hectare in 

his 5 hectares, he is expected to obtain 50 

fruits per tree in the year 2017.

figure 8.5: saplings replacing senile plants in orange 
orchard 

figure 8.6: orange fruits from the rejuvenated orchard 
belonging to mr. telshon east Khasi hills of meghalaya
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With oranges priced at a maximum of Rs.4500/quintal as of February, 2017, Mr.Telshon looks forward to 

his prospective yield with great enthusiasm and planning. he adds by saying “I had given up hope and 

often felt sad looking at the fruit less orchard, now 4 years after the re-plantation of saline plants and 

rejuvenation, I look forward with hope and enthusiasm for fruit yield in the next year” he adds “My 

capability of understanding this farm management has increased” 

8.3. Protected Cultivation

from the beginning, the agriculture practice has mainly been an outdoor activity, by giving due regard 

to the required climatic conditions such as water, rain, humidity etc. However, over the years, multiple 

factors such as climate change, animal-human conflict and depleting water resources have posed 

a challenge to scientists, but mainly to the most of the farmers. the innovations and adoption of 

technology in the field of agriculture have tried to address these problems. One such simple yet cost-

effective practice is protected cultivation, which capacitates control over factors affecting yield such as 

moisture, wind velocity, intensity of light etc. structures such as poly house and anti-hail nets have been 

a boon to the farmer. further, interventions such as plastic mulching sheets have not just proved to be 

effective in controlling the weed, but also proven to increase the yield and quality of crops. 

For instance, an experiment in the pineapple plantations under the HMNEH conducted by beneficiary, 

mr.letthang misao, belonging to molvom village of dimapur district, nagaland saw that 1 hectare of land 

under plastic mulching of 30-micron quality could produce 50 percent of fruits from 35,000 suckers in 

18 months. Whereas, un-mulched crops could produce only 30 percent of fruits from 35,000 suckers for 

the same period (figure 8.7). 

Further, the weight of fruits was noticed to be significantly higher by 0.5kg as compared to the crop 

under traditional cropping area. the yield per hectare is reported to have increased from 15.75 metric 

tons to 35 metric tons. Despite the high cost of laying plastic mulching sheets, the increased yield both 

in terms of numbers produced and weight of fruit has raised the net profit from a loss of Rs.12,500 to a 

gain of rs.2.98 lakh. 

the climate change has a huge impact on agriculture, especially in the case of horticultural crops. the 

himalayan region, which is highly fragile to climate change, has put horticulturists under a threat. 

figure 8.7: mulched (left) and un-mulched pineapple plants (right) of mr. letthang misao.  
The mulched crop is proven to provide better quality and better yield.
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Events such as unseasonal rains and hailstones are damaging fruits and flower crops. In order to mitigate 

this, hmneh scheme provided anti-hail nets to the farmers in shimla district (figure 8.8). the anti-hail 

nets were widely accepted by the farmers for protecting yield and, therefore, maintaining the quality 

of nearly 30 - 40 percent yield.

Apart from plant protective equipment, technological advancement in protective cultivation such as 

poly house setup helps obtain a higher yield. the cultivation of horticultural crops in a controlled 

environment in the poly house structure has helped horticulturists obtain a high yield not just during a 

certain season but also during off-season. This plays a crucial role in obtaining a higher bargaining power 

for the farmer in the market during off-season.

mr. hariharan of Kottayam district setup 4 poly house units after attending the training and workshop on 

poly house cultivation. one of the poly house of 700m2 was setup in the year 2015 at the cost of rs.6.54 

lakh, with a subsidy under NHM being to fifty percent of the cost. From this particular poly house, 2 tons 

of cowpea of super green variety was obtained and sold at rs.60 per Kg. In the same poly house, bitter 

gourd of 2 tons and cucumber of 5 tons were cultivated which were later sold at rs.60 per Kg (figure 

8.9).

despite the massive expansion of poly house in the farm activity, several cases of damage of poly houses 

due to various natural and manmade causes have been noticed. despite awareness and skill in respect 

Figure 8.8: Anti-hail nets in the fields of Shimla District. Mr. Deepak Bragta, (Right) whose 5000 Sq.Meters  
of orchard is covered under an anti-hail net

figure 8.9: Poly house of  mr. hariharan of Kottayam district, Kerala. Various crops such as cowpea of super green variety, 
bitter gourd and cucumber are grown from a high yield variety seeds.
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of maintaining the poly house, the farmer is unable to reinvest the small income obtained from the 

horticulture activity. thus, with one small market system and post-harvest to increase his income try to 

address this issue, at the same time, facilitating training to farmers for good maintenance is considered 

crucial. also, the intervention through mIdh scheme for renovation of damaged poly houses can be 

considered. 

8.4. Nurseries 

The basic foundation of Horticulture success depends upon the quality of planting material that is 

seedlings/saplings. Nurseries facilitate the care that can be given to the seedling against pests and 

diseases. under mIdh, all the planting materials are mandated to be obtained from accredited nurseries. 

over the years, in order to meet the increasing demand, apart from small and big nurseries, hi-tech 

nurseries are amplifying. Hi-tech nurseries are engaged in tissue culture cultivation through scientific 

techniques such as Callus culture, Meristem culture, Organ culture, etc. Apart from increasing the 

yield, these techniques often provide healthy seedlings/grafts which are virus and parasite-free.  The 

tissue culture labs integrated with nurseries offer immense opportunities both for scientific research and 

commercial business. 

for instance, one such hi-tech nursery is in sarsa 

village of anand district, gujarat, owned and 

operated by two microbiologists mr. Yogesh Patil 

and his wife. the tissue culture lab integrated with 

green house has been established in a one acre space 

under the name natural life sciences (figure 8.10). 

the tissue culture lab was supported under nhm in 

the year 2015. the tissue culture is enabling him to 

reproduce 2000 banana plant seedlings from a cell of 

one banana plant, with his own protocol composition. 

these banana plants take 9 months to be cultured in a 

lab with 7 cycles and further 3 months for hardening in a 

greenhouse (figure 8.11), and are considered to have a 

survival rate of nearly 100 percent. 

during the year 2015-16 mr. Yogesh Patel has been able 

to raise and sell 15 lakhs of banana plants raised under 

tissue culture. these 15 lakhs of banana were sold in the 

Bhavnagar market, Gujarat, each plant being sold at Rs.13. 

thus, he obtained a turnover of rs.1.95 crore, however, 

considering the initial investment cost of the lab, his net 

income derived is reported to be rs.95 lakhs. this year 

he has increased the capacity of production to 25 lakh plants, out of which 20 are banana plants and 

the remaining are seedless lemon, guava, and pomegranate with each plant sold at the rate of rs.150, 

Rs.150 and Rs.35 respectively. With the success of these horticultural crops, he now wishes to venture 

into the production of medicinal plants and herbs.

figure 8.10: tissue culture lab of mr. Yogesh Patel                             
operated under the name natural life sciences

figure 8.11: tissue culture lab of mr. Yogesh Patel                             
operated under the name natural life sciences
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however, despite the ability to grow plants on large scale mr. Yogesh Patil reports of having market 

fluctuations in demand, where in a low demand often forces him to destroy the left over plants in 

the greenhouse due to their growth. this emphasizes the marketing infrastructure and post-harvest 

management techniques, as spoken earlier.

8.5. Horticulture Mechanization

farm mechanization, over the years has proved to be a boon for farmers in increasing productivity, 

efficiency and reducing the drudgery. Be it tilling of the land or spraying of fertilizers, mechanization has 

got precision in the task performed. The efficiency thus increased also makes sure that the utilization 

of inputs is at its optimum besides reducing the cost of production. the implementation of modern 

machinery in farm is proved to increase the productivity by 30percent 

Under NHM/HMNEH, horticulturists have 

immensely benefited from the subsidy provided 

under mechanization component. the machineries 

thus purchased by farmers are to be suited to 

that particular region. for example, considering 

the terrain and the land holdings of farmers in 

Uttarakhand, the equipment suggested are mini 

power tillers. 

farmers such as mr.chandhan singh are using these 

power tillers in their poly house too, which is also 

an integrated component provided under hmneh. 

Apart from increasing the efficiency in tilling, 

mr.chandhan singh also rents his power tiller on hourly basis to other farmers at rs.500 per hour; from 

an annual hiring out of equipment for 30 hours, he earns an additional income of Rs.15,000 (figure 8.12 

and 8.13). 

Further, the tri party agreement between the Horticulture department, beneficiary and equipment 

supplier facilitates the transfer of subsidy amount directly from the Department to equipment supplier, 

thus easing the job of farmers. as mr.chandan singh reports “My main benefit has been in a decrease 

in the drudgery through machine and efficient 

tilling of soil, with the machine in my hand, 

I somehow feel more interest in doing the 

activity”

considering the importance of the organic 

farming and the effort that goes into 

maintaining the organic farm, the department 

of horticulture of nalabari district of assam 

provided two power tillers along with other 

components to the society, named sankar dev 

Joibik Krishi Pam (figure 8.14).

figure 8.12: Power tiller of mr. chandhan singh provided 
under HMNEH, which he also rents it at Rs.500/Hour thereby 

earning rs.15, 000 as an additional income

Figure 8.13: Mini tractor suited for the smaller terrace 
cultivation in the hills of uttarakhand, provided under hmneh 

in the nainital district, uttarakhand
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the society mainly was formed by the 

earlier unemployed youth who took 

up farming; with the implementation 

of equipment, the society was able to 

cultivate a land of 209 bighas, which 

is 28 hectares of land. the society has 

grown various fruits and vegetables, 

from which they have earned rs.10, 

57,000 of which rs.5,00,000 is just by 

the sale of pumpkin. 

8.6. Post-Harvest Management

The Horticulture field despite having lucrative opportunities lacks in infrastructure facilities, especially 

post-harvest facilities. the major factors such as improper storage, lack of grading, lack of transportation 

facilities etc. contribute to the loss in the profitability of producers. To overcome this NHM/HMNEH has 

initiated a subsidy component for infrastructural and equipment facilities which has ascertained the 

increase in profitability and ensuring minimization of loss.  

certain crops are even more fragile considering the 

certain climate change they face and the distance 

that needs to be transported, such as apples. the 

farmers especially in Kashmir region, which is a rich 

apple growing region, suffer huge losses when fruits 

are damaged due to unseasonal rain or hailstones. 

mr. abid hussain of anantanag district of Jammu and 

Kashmir grows apple in 0.75 hectare of his land. as 

the plants get matured, he is able to increase the 

production year to year, production for the year 2015-

16 being 1200 boxes with each box containing 20Kgs 

of apples in each box and each box being sold at  rs.500. however, he used to incur a loss of 200 boxes 

every year due to improper storage and lack of space for grading of the fruit. under hmneh, the pack 

house was constructed, this space of 30 Length*20 Breath*10 Feet height with a capacity of 4500 Metric 

tons (figure 8.15 and 8.16) provided him much needed 

infrastructure to safeguard his produce till its picked up 

for the market, thereby saving him from a  loss of rs.1 

lakh. now when asked about the safety of the crop, he 

said “I, now can safeguard my apple production. Earlier, 

every year loss was amounting to Rs.1 lakh with nearly 

200 boxes of apples getting spoilt due to unseasonal rains 

or hailstones, now I can even think of grading and sending 

apples to market at the right time when prices are high”.

figure 8.14: sprayer provided to mr. rajendra of mahaboobnagar. 
earlier to intervention, crops were constantly attacked by  

pest despite manual application of pesticides

figure 8.15:  Pack house subsidized under hmneh for 
mr. abid hussain nhm in ranchi    

figure 8.16:  
Banana ripening 
unit subsidized 
under nhm in 
JnK. the pack 
house has a 
capacity of 4500 
metric tons
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apart from protection of yield through pack houses, integrated cold chain systems, etc., interventions 

such as ripening chambers and primary processing units help horticulturists increase their efficiency 

post-harvest. Banana ripening units subsidised under nhm in the district ranchi, Jharkhand do the 

same. The Bananas are sourced from Karimpur, West Bengal, by the beneficiary Mr. Naushid Ali and are 

processed in the ripening unit. With nearly 900 tons of banana marketed annually with an average price 

of Rs. 20,000 per ton in the market, the beneficiary is able to show a turnover of Rs.1.80 crore.

8.7. Water Resources

Water plays a critical role in horticulture activity. It directly impacts photosynthesis, mineral contents, 

soil quality and many other factors impact the life of plants/crops. The ineffective water management 

has led to degradation of water bodies and aquifers. The quality of water is also important to maintain 

a disease-free orchard/plantation and avoid water borne pathogens. In order for the world to lead a 

sustainable life with this non-renewable source, an effective management of water resource allocation 

is very much necessary. thus, surface and subsurface pressurized method such as sprinklers and drippers 

act as an effective method. Further, method of irrigation is crucial irrespective of the availability of 

water for productive irrigation. Thus, water resources are scientifically constructed and monitored.

despite the availability of water in the Kangra valley 

of himachal Pradesh, the horticulturist faced constrain 

in storing the water due to lack of proper facilities. 

Floriculturist such as Mr. Arun Chandra, aged 34, aspires 

to be a successful entrepreneur in the field of floriculture, 

however, despite having the land beside the river basin, 

he could not store the water for irrigation and hence, he 

setup an individual pond with plastic lining in the year 

2015 (figure 8.17 and 8.18), a subsidy obtained under 

hmneh amounting to rs.16,000 was availed of for the 

overall component cost of Rs.35,000. 

With the water availability at any point of time, he 

had planted Lilly flowers in a poly house of 750 Square 

meters area, which yielded him 15,000 lily pieces. this 

provided him a turnover of Rs.3 lakh and thereby further 

encouraging him to plant more flowers such as gladiolus. 

With more water availability, he sees the prospects of 

floriculture to be positive.

Water resource has brought back interest in farm among 
people who had given up farm work on a major scale 
due to lack of availability of water. for instance, the 
82 year old farmer mr. harak singh of nanital district, 
uttarakhand state, had left more than half of his farm 
barren as the sourcing of water uphill from down streams 
had become a tedious task from nearby streams. Further, the barren farm land did not affect the income 

as family members were engaged in other sources of livelihood activities. 

figure 8.17:  Individual pond with plastic lining in 
Kangra district, hP. Pond helps in storing the river 

water needed  for irrigation    

figure 8.18:  Individual farm pond with rcc lining 
in Warangal district of telangana. mr. nukula naresh 
who is the beneficiary, reports an increase of 10-20 

percent in his horticulture produce
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horticulture department soon realising the potentiality 

of the land, provided subsidy for bore well under hmneh 

scheme to mr. harak singh in the year 2014-15. as the 

household members were able to pool in the beneficiary 

contribution amount of rs.1.45 lakh and further rs.1.05 

lakh was supported in the form of subsidy through 

hmneh. With the availability of bore well water, mr. 

Harak Singh along with his 3 family members and 4 hired 

labourer expanded their cultivation area from 1.25 

hectares 2. this, thereby increased his yield of Pea from 

20 quintals to 35 quintals and Tomato from 15 quintals to 

20 quintals. Selling pea and Tomato at Rs.2000/quintal and Rs.1000/quintal respectively, overall, he has 

made a net income of rs. 52,000 for the year 2015-16 just from Pea and tomato. his potential has also 

increased by irrigating his land for other crops such as cabbage and potato. 

With an easy accessibility of water mr. harak singh expresses his desire of bringing back family members 

back into the farming activities. standing beside his bore well (figure 8.19), he mentions “Every often, 

the water from the hills and youth of the hills, both do not serve the purpose of benefit for hills. But, 

now I want to bring back the farming to its potential and this water facility is the backbone to achieve 

that”.

8.8. Market Infrastructure

Providing a necessary infrastructure for a free flow of produce from end to end is necessary for both 

producer and consumer. Apart from multiple intermediaries/middlemen in the process of marketing, 

the lack of proper markets with functional support adds on to the problems of farmers. this has caused 

the farmers to be price takers rather than price makers. these problems are especially relevant in a 

horticulture field where much of the produce is  highly perishable. Hence, the infrastructures created by 

private or cooperative societies are very much necessary.

one such intervention by the government was the creation 

of aPmcs. In order to facilitate farmers to sell the 

produce in the market yard, amPcs were created by state 

governments. however, these aPmcs need upgradation 

from time to time to match up to scientific planning of 

market.  such renovation has been done under in hmneh. 

the aPmc of haldwani of nanital district, where 1500 

farmers are registered, was renovated with a subsidy 

amount of rs.2.17 crore. 

the subsidy was used for various interventions such 

as shed construction, road repairs, and setting up of 

weighbridges for issuing receipts (figure 8.20) and setting 

up of digital display boards (figure 8.21). from the construction of shelters, around 200 farmers are 

reported to have been benefited.  These 200 farmers, on an average, have benefited by selling 97725 

figure 8.20: Weighbridges to issue token                                                                   
to the farmers and traders in amPc 
mandi of haldwani, uttarakhand                                                                                 

for ensuring transparency in the market  

figure 8.19:  mr. harak singh who is 82 years old 
irrigates his land through bore well water
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quintals of horticulture produce in the year 2015-16 at 

an average price of Rs. 1,138. The market has provided 

them a necessary point to bargain with dealers rather 

than selling the produce at the farm gate to middlemen.  

further, the farmers have reported that the digital 

display and the weigh bridges have helped them in 

fair price charge, as earlier charges were ambiguously 

charged without proper explanation.

Very often the tourist places in India flourish with markets, 

especially in pilgrimage points. however, the traders or 

sellers lack proper infrastructure places, despite having 

a good demand. one such point is mayapur of nadia 

district, West Bengal, which receives thousands of pilgrims annually. thus, noticing the importance of 

catering to the demand efficiently, the horticulture department of West Bengal initiated a programme 

to develop a wayside market in mayapur. Prior to the intervention, the small and marginal farmers 

had no linkage directly with the customers as they lacked infrastructure, leading to a huge wastage 

of produce. Post intervention, the farmers are reported to have benefited through price realization by 

selling produce to tourists and travellers. The old and woman farmers especially are seen to benefited 

as they have no intention of taking the produce to distant traders and the wayside market helps them 

sell the produce in the vicinity of roads under any weather condition.

8.9. bee-keeping 

the importance of survival of bees is well known for the survival of humankind. this is mainly as the bees 

help in pollination and balance the biodiversity which is the ecological underpinning for food security. In 

the forefront of a dwindling population of bees due to climate change and a colossal increase in the use 

of pesticide, environmentalists and food security experts have stressed ways to conserve bees and adapt 

a sustainable way of promoting it. one such activity undertaken is honey beekeeping. 

The direct benefit of obtaining additional income through sale of honey incentivizes the farmer to engage 

in the activity and at the larger picture, the honey bees help in the pollination of crops. embracing this 

technology and art of bee-keeping, many farmers have obtained tremendous results. for instance, 

mr.salman ali, who established brand name apis devine honey in the maherpura village of sabar Kantha 

district, gujarat. this particular brand is engaged in the process of beekeeping right from setting of bee 

hives to extracting honey and then branding and marketing of honey. further, he has been travelling and 

setting up bee hive boxes in different farm fields for the pollination purpose. Considering the migratory 

nature of bees, the setting of bee hives in multiple locations is seen to be helpful.  he has expanded 

his business by setting up his bee boxes in different states, namely, Rajasthan, Gujarat, Uttar Pradesh, 

Bihar and Jammu and Kashmir.

after obtaining subsidy for two boxes under nhm amounting to rs. 16,000, he has expanded his business 

by procuring 8 more boxes through self-funding. In the later stages of his expansion, mr. salman has 

customized bee hive boxes made out of Kalp wood with specified finishing, although customized boxes 

figure 8.21:  digital display of mandi prices in amPc 
mandi of haldwan , uttarakhand
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cost him an additional amount of rs.200, he reports 

of more durability of the boxes. further, he has setup 

a glass window for providing a view of his unit to the 

visitor and also to be more transparent on the hygiene 

practice followed in his unit. Noticing these efforts and 

expertise of mr. salman, he is sought as a consultant 

to train other farmers willing to venture in to Bee-

keeping. 

Bee keeping apart from being a huge income source for 

those investing large amount, the bee keeping is seen 

to be practiced by small and marginal farmers. the 

main incentive of these small and marginal beekeepers 

is pollination of plants, in their respective farms. In the 

fertile lands of thirthahalli, located amidst the thick forests of Western ghats, farmers have shown an 

immense interest in bee keeping.  the main incentive for bee-keeping, as mentioned earlier, comes from 

the benefits through pollination. 

mr. Vignesh of thirthahalli taluk, Karnataka aged 52 

years has a small land holding of 0.8 hectare in which 

cardamom and arecanut are cultivated. he practices 

homestead bee-keeping on a small scale with two beehive 

boxes with each box containing three trays (figure 8.22 

and 8.23). The bee-keeping equipment was obtained 

under the guidance of Horticulture officers and availed 

of under the subsidy of nhm. an annual production of 12 

Kilos and the selling price of Rs.300/Kg provide him an 

income of Rs.3600. However, despite such a miniscule 

income mr. Vignesh considers this a boon, as it helps 

pollination of cardamom plantation largely.

Figure 8.23:  Bee box of Mr. Vignesh of Thirthahalli 
taluk, shivamogga district, Karnataka            

figure 8.22: mr. salman ali explains to visitors 
about his honey processing unit. the glass walling 
has been maintained such that visitors get an idea 

of beekeeping   
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