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FOREWORD

TRILOCHAN MOHAPATRA,

Agriculture sector in India is the key source of livelihood for about 680 million people 

besides ensuring food security for huge population of 1.3 million. However, more than two 

third of Indian farmers being small and marginal holders have tremendous socio-economic 

limitations in adopting widely advertised expensive technologies and practices. As 

innovation is the integral part of every development process, the high significance of 

farmers' frugal innovations can't be over emphasized in the process of agricultural 

development in country like India.

The book entitled “Contemplating Agricultural Growth through Farmers' Frugal 

Innovations” is a collection of selected innovative experiences of farmers from the North-

Western states of India with the active participation of different Krishi Vigyan Kendras 

(KVKs). The publication has nicely covered about sixty farmers' innovation experiences in 

well designed nine sections viz., Role of Farmers' Frugal Innovations in Sustaining Growth 

Momentum of Indian Agriculture, Innovations in Farm Mechanization, Innovative Hi-tech 

Agriculture, Innovative Initiatives in Allied Agri-Enterprises, Innovations in Organic 

Farming, Innovative Integration of Farming Activities, Innovative Cropping Solutions, 

Innovation in Marketing Solutions and Innovative Miscellaneous Solutions.

I am confident that this book will serve as a guiding force for other farmers who also 

wish to excel in farming through the application of innovative practices. I appreciate editors 

of this book and ICAR-Agricultural Technology Application Research Institute, Ludhiana 

for bringing out this publication to facilitate agricultural development not only in North-

Western India but in other parts of the country having similar socio-economic conditions.

(T. MOHAPATRA)
stDated : 21  June, 2019

New Delhi
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PREFACE

Innovation is an integral part of sustainable development, however, the nature 
and quality of innovations change with the level of economic development and needs 
of the targeted society. Broadly, there are four types of innovations viz., 
technological, knowledge based, organisational and social. Adoption of frugal 
innovation approach is imperative especially for developing economies as these 
economies are unable to support structured innovations on account of limited 
affordability of final stakeholders and lack to requisite infrastructure. Even in the 
developed economies, the considerable part of the innovations does take place in the 
form of frugal innovations. 

The innovation process, especially for the frugal innovations in developing 
economies, flourishes under the environment of scarcity and is strikingly in contrast 
to the typical “bigger is better” approach of developed corporate world. As an 
individual, someone who seeks opportunity in adversity, has a habit of doing more 
with less, follows flexibility in the process of thinking and implementation, keeps 
things simple, capable of including marginal stakeholders in the mainstream and 
follows his/ her heart can be an outstanding frugal innovator. 

Development of agricultural sector in countries like India is not only imperative 
for the food security needs but it plays great role in mitigation of widespread poverty 
among rural masses. At early stages of economic development, frugal innovations in 
terms of location specific modifications very well cater to the needs of the country 
opting for bid ticket breakthrough innovations. 

Farmers constitute about half of Indian population and get less than one seventh 
of national income distributed among them. The agricultural growth rate being 
historically the lowest among all sectors of economy, not only in India but almost in 
every country, further necessitates some action other than business as usual. The 
significance of frugal innovations becomes inevitable if we need to improve the 
socio-economic profile of about 110 million farmers in India, out of which about 
three fourth are small and marginal.  

ICAR-Agricultural Technology Application Research Institute for Zone-1, 
Ludhiana brought out the publication “Contemplating Agricultural Growth 
through Farmers' Frugal Innovations” after a rigorous exercise of identification 
and assessment of Farmers' innovations with the help of our Krishi Vigyan Kendras 
(KVKs). 

Editors

Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



CONTENTS

Foreword
Preface

1 Farmers' Frugal Innovations 9

2 Innovative in Mechanization 19

3 Innovative in Hi-Tech Agriculture 53

4 Innovative Initiatives in Allied Agri-Enterprises 73

1.1 Role of Farmers' Frugal Innovations in Sustaining Growth Momentum of Indian
Agriculture 11

2.1 Managing apple root borer with self-designed solar light trap 21
2.2 Tractor mounted rake for paddy straw collection 25
2.3 Carrot washing machine 27
2.4 Self designed-Multiutility Tudi making machine from paddy residue 29
2.5 Noor waste straw reaper-for straw management 31
2.6 Modified diesel plough: success story 33
2.7 Innovative approaches to turmeric polishing 35
2.8 Self designed automatic livestock waterer 37
2.9 Innovative technique for transplanting cotton and vegetables seedling for gap filling 39
2.10 Cost effective modified gladiolus digger 41
2.11 Self designed-Innovative way to channelize the biofertilizer dose 43
2.12 Reviving groundnut cultivation with mechanized cultivation 45
2.13 Halodu-a manually operated mini cultivator 47
2.14 Self designed-Manually operated seed drill for wheat bed planting under organic farming 49
2.15 Self designed-Pulley operated power lift for handling multiple operations in 

mushroom cultivation 51

3.1 Introducing hydroponic technique in rural areas 55
3.2 Innovative blend of technology and skill in muskmelon production 57
3.3 Contracting farming of exotic vegetables-Innovative way of farming for assured income 59
3.4 Earning additional profit through raising vegetable nursery in poly house 61
3.5 Innovative technique of vegetable nursery production in pro trays 63
3.6 Gap filling in French bean early spring crop through plug nursery for income enhancement 65
3.7 Self designed underground method of irrigation for the orchard 67
3.8 Silage in portable plastic drum for small dairy units under integrated farming 69
3.9 Innovative technology to produce odourless azolla-A protein rich fodder for livestock 71

4.1 Mushroom cultivation-a significant intervention for enhancing farmer income 75
4.2 Income enhancement through innovative low cost oyster (dhingri) mushroom cultivation 77
4.3 Enhancing income through innovative bee products 79
4.4 Innovative oyster mushroom cultivation in cold desert: Way to enhance income of

poor tribal farmers 81

S.No. Title Page No.

Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



4.5 Management of honey bees in cold desert for pollination in apple: Innovative
rearing during winter without migration 83

5.1 Modified organic formulation for sustainability 87
5.2 Urban roof tops farming for growing organic food 89
5.3 Innovative practices in organic farming 91
5.4 Ecofriendly innovative techniques for organic farming 93
5.5 Innovative method of preparing compost from farmyard manure with waste decomposer 95

6.1 Integrated farming for sustainable income 99
6.2 Innovative integration of backward and forward linkages in dairy business 101
6.3 Innovative IFS: solution for enhancing income of small farms 103
6.4 Integrated farming made marginal farmer a role model in temperate Kashmir valley 105

7.1 Vertical vegetable farming for doubling income 109
7.2 Booming profit through direct seeding of onion 111
7.3 Raising of bitter gourd by trailing on low cost infrastructure 113
7.4 Innovative technique for sowing of potato on beds after managing paddy straw 115
7.5 Inter-cropping of garden peas and capsicum for income enhancement 117
7.6 Lucrative income from intercropping of pea in pear orchard 119
7.7 Elephant foot yam- A boon for monkey menace prone areas 121
7.8 Enhancing farmer's income through unique intercropping of vegetables 123
7.9 Cucurbits and French bean relaying tomato as compensating crops for enhancing

livelihood 125
7.10 Innovative fodder production in the cold desert 127
7.11 Scented land race of rice in hills bring happiness to a marginal farmer 129
7.12 Innovative cultivation of sugarbeet for sweet returns 131

8.1 Conserving Traditional Crops through Innovative Marketing Solutions 135
8.2 Innovative approach transformed the farming couple to an entrepreneur couple 137
8.3 Newspaper wrapping for tomato ripening and quality 139
8.4 Innovative technique of value addition to underutilised fruit-Indian cherry

(Cordia dichotoma) 141
8.5 Innovative marketing channel for exotic vegetables 143

9.1 Innovative entrepreneurship through soil analysis laboratory 147
9.2 Enhancement of fruit yield through top working technique in apple 149
9.3 Income generation through rearing stray cattle 151
9.4 Amazing maize (Shalimar maize composit-7) 153
9.5 Attractive income through innovative breed up-gradation 155

5 Innovations in Organic Farming 85

6 Innovative Integration of Farming Activities 97

7 Innovative Cropping Solutions 107

8 Innovation in Marketing Solutions 133

9 Innovative Miscellaneous Solutions 145

S.No. Title Page No.

Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Section-1Section-1

Economic development is a factor of several inter-connected 

variable. Although, the innovation process is generally not recognized 

as one of the prominent factors of development during early stages 

of economic growth, yet it is one of the highly significant 

contributors for economic development at later stages. Indian 

economy being at the take off stage will have to depend upon 

innovation process to a very large extent for its further progress 

towards a developed one. However, quality and nature of innovations 

are highly dependent on the level of economic development of their 

individual stakeholders. Half of the people in India depend upon 

agriculture for deriving their livelihood and more than two third of 

them being small and marginal are quite poor. Since, paying capacity 

of very large proportion of Indian farmer is highly compromised 

hence they are unable to pay for path breaking high end innovations. 

The significance of farmers' frugal innovations to make Indian 

agriculture reach the higher trajectory is not only high but it is 

inevitable. 

Farmers' Frugal InnovationsFarmers' Frugal Innovations
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11Contemplating Agricultural Growth through Farmers' Frugal Innovations

PreamblePreamble 1.11.1

ROLE OF FARMERS' FRUGAL INNOVATIONS IN

SUSTAINING GROWTH MOMENTUM OF INDIAN AGRICULTURE

Application of ideas, knowledge or practices that are new to a particular context, for 

creating positive change to meet needs, take on challenges or seize opportunities, either 

substantial or cumulative, amounts to innovation. Eventually the application of all types of 

knowledge, insights and intuitions to achieve the desired social or economic outcome 

constitutes an innovation in real sense.

One of the major challenges before agriculture sector is to increase the food production 

by 70% to provide food and nutritional security to the global population of more than nine 

billion people by 2050, equally intimidating task is to meet the expectation of the country 

where agriculture accounts for over 60% of rural employment and 14% of the GDP resulting 

in very less income distributed among Indian farmers. As we have now moved from the era 

of Agricultural Research System to Agricultural Knowledge and Information System that 

lays greater emphasis on linkages between research, education and extension, with reference 

to the farmers' needs for newer technologies and innovations the role of innovations is 

becoming more and more important in every passing day. However, innovations that are 

socially appropriate, economically beneficial and competitive will work better in any society.

Government of India formulated the Science, Technology and Innovation Policy in 2013 

integrating the policy for research and development in agriculture by ICAR in to it. Further, 

the decade 2010-2020 was also declared the Decade of Innovation. The broader goal of the 

policy had been the strong and viable Science, Research and Innovation System for High 

Technology led path for India (SRISHTI).

About three fourth of farming community in India being small or marginal land holders 

is not able to develop or afford big ticket path breaking innovations popularized and glorified 

by the developing countries. The significance of frugal innovations, therefore, becomes 

imperative in the developing countries, in general, and agriculture in particular.

As a process the innovation produces inventions that may involve new ideas, new 

technologies, or novel applications of existing technologies, new processes or institutions, 

or more generally, new ways of doing things in a place or by people where they have not been 

used before. Innovation, thus, has to be viewed in a broader context e.g. multidisciplinary 
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12 Contemplating Agricultural Growth through Farmers' Frugal Innovations

and multi-stakeholder system geared to enhance productivity, income of the farmers, 

inclusiveness, livelihood security, input-use efficiency, climate resilience and ecological/ 

environmental sustainability. Agricultural innovations, hence, provide the essential 

conditions for meeting the Sustainable Development Goals of the United Nations. 

The level of agricultural development and rural economy is a significant determinant of 

development of agricultural innovation system in any economy. In fact, innovation has been 

the main driver of the Green Revolution in India towards an unprecedented success of 

transforming a food-deficit country into a food-surplus one and making India as the second 

largest agricultural economy in the world. It was the orchestration of technology, input 

support, farmer to market linkage, farmers' enthusiasm and political will, which created and 

nurtured the great Green Revolution in country like India, where agriculture was rather 

going through the phase of crisis. 

Innovation describes a much wider range of interventions than simply the use of new 

technologies. The types of innovations can broadly be grouped in to following four 

categories. 

1. Technology innovation: Technology innovations are mainly generated through lab-

based science and technology, and then transferred to users such as farmers, advisory 

services, and policy makers

2. Know-how innovation: Innovations linked to knowledge around methods and 

practices, are often the result of participatory research, spanning the normal boundary 

between knowledge producers and users; it makes “tacit knowledge” explicit and often 

combines new and traditional knowledge

3. Organisational innovation: Such innovations are related to changes in management 

and cooperation among actors (e.g. researchers, extension services, farmers, retailers, 

consumers, civil society)

4. Social innovation: Social innovations are change of behaviour of groups in wider 

society, establishing new relationships and allowing people and societies to better cope with 

complexity.

Types of innovations
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13Contemplating Agricultural Growth through Farmers' Frugal Innovations

What are frugal innovations? 

Importance of frugal innovations in developing economies

Frugal innovations are the lifeline of development process in developing economies 

which can be defined as “Frugal Innovation is a design innovation process in which the 

needs and context of citizens in the developing world are put first in order to develop 

appropriate, adaptable, affordable, and accessible services and products for emerging 

markets”. This concept was further glorified and popularised in Indian context as Jugaad 

innovation. The six principles of jugaad include frugality, flexibility, keep it simple, 

intuition, opportunity in adversity and include the margin. In general, though, it is described 

as an unstructured process or mind-set that embodies 'making do' in order to come up with an 

innovative fix. In simple words, frugal innovation corresponds to the formula that “Learning 

to do more with less for more people, we believe, should be the innovator's dream”. 

Developing economies are inherited by the resource underprivileged citizens who have 

low per capita income and ability to spend. Most of us very well understand the implications 
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14 Contemplating Agricultural Growth through Farmers' Frugal Innovations

of vicious cycle of poverty which also operates in the process of developing and protecting 

intellectual properties (IPs). As economic incentivization is most important factor for 

developing IPs and such incentives come from the price paid by the ultimate use of that 

intellectual input transformed in final product or technology. Since, consumers in 

developing countries are not in a position to pay the imbedded price of IPs in the final 

product, hence mechanism of IP protection and transferring incentives to the innovator or IP 

owner is not very strong. Under this regime, the significance of small incremental or frugal 

innovations becomes imperative in developing countries.

Taking resource scarcity under consideration in the process of producing and utilizing 

the innovations in developing countries like India, the policy and managerial capability in 

identifying bottlenecks in technology, capital, market and institutions or prioritization is 

most crucial. With limited resources, policies have to give guidance towards the most 

seriously pending issues, which if solved appropriately, will bring about breakthroughs in 

transformation, or otherwise improvements will get blocked. Institutional innovation, 

technological innovation, market innovation or combination of them is indispensable to get 

through the bottlenecks identified. Successful development should be based on active 

responses from the actors of the agricultural innovation system: farmers, firms, 

technological institutes and related government agents. The Government could improve 

innovation greatly by providing various necessary service functions and through policies 

that encourage innovation. Local Governments need to be proactive to remove obstacles to 

agricultural transformation through policies in favour of market development, technology 

development, introduction of technology and capital. Fortunately we in India are passing 

through a phase when government policies are adequately supporting such mechanism to 

facilitate speedy progress on innovation road.

 In spite of impressive growth rate figures and tremendous progress in food grains 

production and productivity, and food and livelihood security, India is still home to one-

fourth of the world's hungry and more than one-third of the world's stunted and wasted 

children. Our agricultural innovation system should thus be responsive to a market-based 

agriculture and rural economy, advancement of agricultural production structure in face of 

surplus in traditional agricultural outputs, stagnation in income of farmers, lamentable state 

of unemployment of rural population, wastage of valuable natural resources & their 

degradation and environmental deterioration if we at the level of the society/ community 

want to develop and ensure economic growth with social justice. 
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15Contemplating Agricultural Growth through Farmers' Frugal Innovations

The much talked about transformation of the agriculture sector is not possible without 

frugal and needed innovations at the level of grass roots. One approach of innovation is to 

make adjustments of agricultural production systems for development of large agri-

businesses whose production rests on large scale of operation with high efficiency. The 

reform on contracted use of land property permits transactions of land use rights that made it 

possible for such enterprises to grow, as long as farmers could find out assured employment 

opportunities after having sold out their land rights. Another approach might be more 

feasible, based on small-scale production of farmers who don't have to lose their land. It may 

be called consortium or co-operatives of small and marginal farmers' base. This base will 

play different roles of providing materials and technology support, breeder seeds, other 

materials supplier, technology instructor, and disposal of output from plantation. Thus, risks 

in technology and market that farmers face are reduced, and costs for maintaining quality 

supply of agricultural products are lowered to some extent, which conforms to the 

adequately stressed upon process of doubling farmers' income.

Innovation is not everyone's cup to tea as it is specialized process that requires very 

specific attributes in a person. Following seven attributes make a person a good innovator: 

1. A highly motivated person to devise solutions for a particular problem is very important 

quality of a good innovator. 

2. Further, he or she should possess very high level of creativity in the personality.  

3. A person who is constrained by his/ her thinking limitations can't be a good innovator. 

On the contrary someone who has the ability of thinking out of box will be very 

successful in the endeavour. 

4. The person should have perseverance who is guided with a definition of term 'Fail' as 

First Attempt In Learning. 

5. Only a hard working person who takes every learning experience as positive feedback 

for moving ahead and not for looking back is another quality of a good innovator. 

6. A person who could work in close association with technical resource centres e.g. 

scientists and researchers, has very high probability of being a good innovator. 

7. Last but not the least, the innovators don't do different things but they do things 

differently in a determined and focussed manner. 

Attributes of a good innovator
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Suggestion for promoting agri-innovations at grass-root level

Conclusions

It is widely said that next trajectory of Indian agricultural growth will be largely 

affected by our ability to innovate, however, we need to create enabling environment for 

creating higher degree of success in our country and following suggestions are quite 

significant:

1. We need an 'Innovation Fund' at SAU and agricultural research institutes. 

2. Agri-Innovate agency needs to further widen their preview for higher protection of 

frugal Innovations of farmers. 

3. There is an urgent need of refinement of frugal innovation with the help of researchers/ 

scientists so that they can be further out-scaled or up-scaled. 

4. Promotion and motivation of innovative farmers through appropriate awards will go a 

long way to serve the purpose of achieving a mass movement in farmers' frugal 

innovations. 

5. This is a high time that SAUs/ and agricultural research institutes should involve 

innovative farmers for participatory technology development with frugal solutions. 

6. Database of innovator farmers should be maintained at country level with their 

innovation and contact details so that other farmers can be benefitted with the 

experiences of the former ones. 

7. Regular organisation of 'Innovation interface' for promotion of frugal innovations will 

be highly useful step towards strengthening the momentum of this movement.

Role of Farmers' Frugal Innovations in ensuring sustenance of agricultural growth 

momentum can't be overemphasized. ICAR-ATARI, Zone-1, Ludhiana conceptualized 

identification and assessment of farmers' innovation from entire Zone-1 with the help of our 

Krishi Vigyan Kendras (KVKs). In order to ensure emulation of potential ideas by others, the 

selected experiences were documented in the current volume “Contemplating Agricultural 

Growth through Farmers' Frugal Innovations”.
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Section-2Section-2

Farm mechanisation is very important determinant of 

agricultural development not only in India but other developing 

countries too. The mechanisation in agriculture has made 

considerable contribution during green revolution. In the present 

scenario of farm labour shortage, the mechanisation has taken the 

central stage in commercial cultivation and post harvest management 

of agricultural commodities. Initially the technologies were adopted 

as such by the farmers, however, with the passage of time they 

analysed the working of machinery and made some miniscule changes 

based on region, crop or product specific requirements. The farmer 

level improvement of machinery is a continuous process; however, 

these innovations remained confined to the farm or village level only. 

Here, in this section, an attempt has been made to document these 

innovations to have its widespread dissemination and to further 

encourage the innovators.

In this section, innovations in machinery used for tillage, 

sowing, fertilizer application, harvesting, postharvest handling, pest 

management etc. have been documented along with their 

technological and economic analysis 

Innovations in Farm MechanizationInnovations in Farm Mechanization
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MANAGING APPLE ROOT BORER
WITH SELF-DESIGNED SOLAR LIGHT TRAP

Background

Insects of all types e.g. herbivorous, carnivorous, and 

omnivorous, have the ability to see light/ radiation from 

a distance and are generally attracted to the sources that 

produce light/ radiation. The light traps exploit this 

behaviour of the insects and have been used for the 

purposes such as monitoring and forecasting of their 

outbreaks as well as their mass trapping. These traps 

catch adults and nymphs of various flying insects, 

sucking pest, leaf folder, stem borer moths, fruit borers, 

pod borers, moths, hoppers, aphids, white flies, fruit 

weevil, different crop beetles, hoppers and bugs etc., 

reducing the dependence on chemical pesticides to the 

tune of upto 30 per cent. The light traps have been known 

for significantly reducing the insects' population and the eventual infestation in 

various agricultural and horticultural crops.

Apple Root Borer is a dangerous pest of apple crop with several peculiarities. The 

adult beetles of this insect start emerging in the end of June month and lay eggs 

during July and August. The hatching of eggs takes place in 15 to 25 days of laying 

and the early instars of larvae start feeling on fibrous roots of apple and even weed 

plants. However, gradually these larvae approach roots of apple plant/ tree and start 

girdling the roots leading to detachment of lateral roots from the main root or even 

breaking the main tap root. The larval 

stage of this insect is about 3 years 

which is a significantly long time for 

Name:

Age: 

Qualification: 

Address:

Mobile No: 

Email: 

 Jayant Atreta

26 years

B.Tech (M.E.)

 Sant Niwas, Ward No. 

4, Rohru-171 207, HP

+91-7807500091

Jayant.atreta@gmail.com

·Insects get attracted to light
·Light traps are used to monitor, 

forecast and control insects 
population.

·Light traps can reduce chemicals 
dependence up to <30%
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inflicting damage to the plant. In 

some of the cases 25 to 30 larvae 

were found attaching roots of a 

single apple tree. The rotting roots 

of deodar trees act as alternate hosts 

for this insect hence chemical 

control  proves of limited use. 

Adults of Apple Root Borer, in 

particular, and most of the insects, 

in general, have very strong 

attraction for light and reach the 

sources of light from considerable 

distance.

One conventionally raised apple tree has an 

economic life of 25 to 30 years and on an 

average an apple tree gives ?  6000 per 

year net income, hence orchardists value 

one such tree as source of ?  1.5 to 1.8 

lakh net income. Himachal Pradesh has 

apple farming of about 1.13 lakh Ha (>4 

crore plants) and >35 lakh of the plants 

are infested with Apple Root Borer. The 

infestation of this insect is much 

higher in the orchards in low 

height localities having sunny 

aspects and sandy soils.  

Chemical control has not been 

able to control this pest 

effectively due to hidden larval 

population at alternate hosts and 

non-targeted locations. Hence, 

one part of the domain for the 

Significance

· Apple Root Borer is a dreaded pest of apple 

· Lays eggs during July and August 

· Eggs hatch in 15-25 days 

· Early instars of larvae feed on fibrous roots 

· Subsequently attach main and lateral roots 

· Larvae start girdling the roots 

· Detach lateral roots from the main 

· Larval stage is as long as 3 years 

· Rotting roots of Deodar trees act as alternate 
hosts for larvae 

· Chemical control has not been effective 

· Conventional apple trees have 25
economic life

-30 years of

· An apple tree gives ` 6000 annual net income

· Orchardists consider an apple tree worth
`1.5 to 1.8 lakh

· About 
Apple Root Borer

35 lakh apple trees are infested with 

· This te
crore as loss to orchardists in the future

chnology has potential to save `60000
 

· Orchards in low heights, sunny aspects and
having sandy soils have much higher incidence 
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Light Traps is to protect apple orchardists from a potential loss of ?  60000 crore in 

the future. The Solar UV LED Light Traps or simple Solar LED Light Traps provide 

an eco-friendly and effective solution for controlling not only the Apple Root Borer 

but also a wide range of insects that infest a large number of other crops in varied 

agro-ecologies.

The innovator being a Mechanical Engineer by his academic qualification tried to 

have apt solution to the problem of root borers on his own orchard. LED lamps being 

much higher efficient in 

producing photo-intensity 

were preferred in the traps 

by this young innovator. 

Apple  o rchards  a re  

generally fragmented and 

it is not possible to draw 

electricity wires from 

o the r s '  o rcha rds  o r  

properties. The innovator 

used solar energy as eco-

friendly and renewable 

source of electricity to 

light up the LED lamps. 

The Solar LED Light 

Traps were designed in 

such a way that the 

attracted insects easily fall in an open large 

sized bowl type container having water 

and little quantity of kerosene oil. The 

insects falling in the kerosene mixed 

water are unable to escape and die in this 

mixture. The innovator has designed the 

trap in such a way that it is fully 

automatic without regular human 

intervention. The lamps of the trap are 

Innovation

· There is no supply of electricity in the orchards 

· Solar Light Traps have been very effective  

· The Traps kills insects falling in large bowl with 
kerosene mixed water  

· The trap is fully automatic which works for three and 
half hours starting from the dusk hours  

· The trap attracts about 380 types of insects  

· Complete working unit 
of >3 years

has a price of `3000 and life 
 

· For small insects 
are fixed to trap 

(aphids and thrips etc.) glue pads  
   

· One Solar LED trap covers 0.75 to 1 Acre  

· UV LED Light Traps work up to 1.5 km and should 
be commonly used at community level 
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Contributors:
1 2 3Rajesh K Rana  Rajbir Singh  and PL Sharma

1,2 3
ICAR-ATARI, Ludhiana-141 004, Pb; Dr. YSP UHF Nauni-173 230, HP

switched on by the automatic system for three and 

half hours starting from the dusk hours when 

movement of insects is the highest. The 

innovator claims that about 380 types of insects 

are attracted and trapped in this device which has 

price of ?  3000 for complete working unit and 

life time of >3 years. For small sized insects such 

as aphids and thrips etc. glue pads have been 

fixed on the sides of the trap which work even in 

day time. One Solar LED trap unit is sufficient to 

attract the insects from an area of 0.75 to 1 Acre 

depending upon the conditions of light spread. 

The wattage of the electricity lamp depends on 

the size of the orchard as higher wattage of the 

lamp might attract insects from unintended areas. 

In case these insects escape the trap due to some reason then it might give undesirable 

results by laying eggs in the orchard. Similarly, the use of UV LED lamps in the trap 

attract insects even from 1.5 km and are recommended for community use in 

common places away from orchards.

Taking health hazards of modern agro-chemicals based agriculture and the potential 

e c o - f r i e n d l y  

benefits of this 

technology into 

consideration it is 

highly pertinent for the policy makers and development agencies to recognize, 

promote, propagate, up-scale and out-scale such innovative initiatives in the benefit 

of people and environment. Light insect trap can unleash their full potential for 

eradication of dreaded insects like Apple Root Borer if they are collectively adopted 

on very large area. 

Way-forward

· Technology needs promotion for eco-friendly control of insects

·Collective community action are imperative
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Background

Innovation

Punjab and Haryana alone produce 48 per cent of the 

whole straw production which is openly burnt in situ. 

The burning of one million tonnes of paddy straw 

releases a huge amount of greenhouse gases which 

creates perturbations to regional atmospheric 

chemistry. The flaming of paddy stubbles causes soil 

nutrient loss of organic carbon, nitrogen, phosphorus 

and potassium, aside from deteriorating the ambient air 

quality. The tractor mounted rake is used to collect cut 

straw into windrows for later collection. It is also 

designed to fluff up the straw and turn it over so that it 

may dry. Mr Jagtar Singh Brar innovated with new 

technology to reduce this menace, especially utilization 

of straw as mulch which eventually enhances soil fertility, help in moisture retention 

and also reduces the weed menace. But the practice is usually avoided by most of 

farmers due to its labour-intensiveness.

A progressive farmer named, 

Mr. Jagtar Singh Brar of 

village Mahima Sarja, 

Bathinda used paddy straw 

for mulching in garlic var. 

G282 in an area of one acre. 

To tackle the problem of 

increased inputs in paddy 

straw management he used a 

tractor-mounted rake. He 

used the rake to collect 

paddy straw from the field in 

Name:

S/o: 

Age:

Qualification:

Address:

Mobile No: 

E-mail:

 S. Jagtar Singh Brar

S. Harmel Singh

 61 years

 MA English

 Village Mahima Sarja, 
Bathinda-151 201, Punjab

+91-9417158928

 jagtarbrr@yahoo.co.in

TRACTOR MOUNTED RAKE
FOR PADDY STRAW COLLECTION

A glance of garlic field
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Table 1: Comparative economics of tractor-mounted rake and manual collection of

paddy straw for an acre

Method of collection  Individuals involved Time required (hrs) Cost (`)  
Tractor and labour 15 24 4500 
Tractor-mounted rake 5 5 2000 

just five hours with the involvement of only five labourers (Table 1). The practice 

otherwise require 24 hours along with at least fifteen individuals. In this way he saved ̀  

2500/- per acre.

The farmer uses the previous season's 

crop residue as mulch after first irrigation 

(just after planting) and before sprouting 

of the garlic cloves. Mulching reduced the 

number of irrigations to 8 from 10-12 for 

garlic crop. In this way, the innovation 

resulted in around 20-33 per cent 

reduction in irrigation.

Mulching with paddy straw in garlic 

significantly reduced the incidence of 

weeds.  This ultimately reduced inputs 

incurred in labour and herbicides. It also 

enhanced the yield and he got a yield of 46 

q per acre from the mulched field 

compared to 40 q from non-mulched.

Inspired through his own experience, he has increased the area under the innovation 

in garlic from one to three acres in present season. In this way, Mr. Jagtar gives an 

inspiration to other farmers practicing crop burning in the region.

Significance

Way-forward

Contributors:

Jitender Singh Brar, Gurmeet Singh Dhillon and Parkash Singh Sidhu

Krishi Vigyan Kendra, Bathinda-151 001, Punjab

Collection of paddy straw by tractor mounted rake

ATARI & KVK team visited farmer's filed
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Background

Significance

Innovation

District Hoshiarpur is famous for carrot cultivation and 

its area in the district is around 4000 ha. Carrot (Daucus 

carota) is sown in the end of August and is ready for 

harvesting after about 70 days After uprooting from the 

field, it requires thorough washing before being 

marketed. For fetching premium price in the market, its 

proper washing is of utmost importance. Sh. Gurcharan 

Singh of village Bohan, Block: Hoshairpur-II, Tehsil: 

and District: Hoshiarpur has developed a highly 

efficient machine which can wash 50 quintals of carrots 

in 45-60 minutes effectively. Field performance of the 

machine has inspired other farmers to adopt the 

machine for carrot washing. Due to its high cost, it is not 

possible for every vegetable grower to purchase it, that 

is why, it is being provided for its use on custom-hiring basis in the region.

The washing of carrots after digging is a time consuming, cumbersome practice and 

labour intensive, which increases the input 

cost as the labour charges are increasing 

day by day. Sh. Gurcharan Singh has 

developed a highly efficient machine 

which can wash 50 quintals of carrots in 

45-60 minutes with one person which is 

otherwise job of  2 persons in 4-6 hours. 

S. Gurcharan Singh can be an inspiration 

who has scripted a success story in carrot 

cultivation. 

The machine was made from the locally available material and he used his own 

perceptions and ideas to manufacture this machine. This machine has been 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Gurcharan Singh

 44 years

th 10  standard

 Village Bohan-
                 146 104, Hoshiarpur, 
                 Punjab

+91-98153-47630

CARROT WASHING MACHINE

Innovative farmer with his carrot washing machine
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manufactured form the locally available 

material and costed `2.50 lakh.  

This carrot washing machine 

can be operated with Power 

Take Off (PTO) of a tractor. The 

carrots for washing are placed 

inside the drum made of iron 

bars and operated for ten 

minutes to remove the field dirt 

and sand particles. After that, 

pressurized sprays of water are 

splashed on the upper side of 

drum which remove the finer 

dirt/sand particles. The drained dirty water after washing of carrot can be used as 

irrigation for wheat. The field performance of the machine is very good and the other 

farmers have also adopted this machine for carrot washing because it is highly 

beneficial for small/large vegetable growers. Due to its high cost, it is not possible for 

every vegetable grower to purchase it, that is why, it is being provided for its use on 

custom-hiring basis in the region.

This carrot washing machine is very simple in design and hence technically feasible. 

There is no part which requires special design/fabrication. The nuts/bolts, 

bearings/bushes, pipe, angle irons etc. are standard one and easily available. Tractor 

Power Take Off (PTO) is used for running this machine. The farmers are satisfied 

with the performance of the machine and they have adopted this machine for carrot 

washing. Department of Horticulture, Government of Punjab is also providing 

subsidy to the self propelled carrot washing machine to the farmers of the area (40 % 

of the total cost of the machine). This carrot washing machine is very popular among 

carrot cultivation farmers.

Way-forward

Contributors:

Ajaib Singh and Maninder Singh Bons

Krishi Vigyan Kendra, Hoshiarpur at Bahowal-146105, Punjab

Tractor operated carrot washing machine 
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SELF DESIGNED-MULTIUTILITY TUDI
MAKING MACHINE FROM PADDY RESIDUE

Background

Innovation

Sh. Bhupinder Singh opted farming as occupation in 

1986. He has been fascinated with new technologies 

disseminated by PAU scientists.In subsequent years, he 

got attached with the Krishi Vigyan Kendras Ropar, 

Fatehgarh Sahib, Mohali and state department of 

agriculture, Punjab. He received various trainings on 

new agriculture technologies from these centers. 

Bhupinder Singh started innovative methods to manage paddy stubble in his field. 

With the help of local fabricator to manage the problem of rice residue, h

He  is 

also an active member of PAU kisan  club, Sh. Dhanna 

Bhagat farmers club, Mohali, ATMA project run by 

agriculture department and scientific advisory 

committee of KVK, Mohali. He has been awarded as 

best farmer of  Mohali district in Vibrant Gujrat 

Summit Gandinagar, for paddy residue management. 

e started 

developing a multi-utility machinery called Tudi machine which could be used 

effectively both in paddy as well as 

wheat crop. This machine is a low 

cost technology as compared to 

baler machine and costs around 4 

lac. It took nearly 1.5 years during 

manufacturing process in 2014.. 

During 2017-18, machine was 

further improved attached to a 

trolley so that residues can be 

c o n v e r t e d  t o  T u d i  a n d  

simultaneously lifted and stored in 

Name:

Age: 

Qualification:

Address:

Mobile No: 

Email:

 S. Bhupinder Singh

56 years

 B.A.

 Village Badanpur, PO 
                Kalewal, Kurali-140 103 
                S.A.S. Nagar (Mohali),  
                Punjab

+91-99150-03839

 dhanoabhupinders 
             @gmail.com

Successful trial of machine and monitoring by experts
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trolley. Later on  Tudi can be transported easily anywhere to feed animals or to be 

spread as mulch in sugarcane or maize field

The operational capacity of machine is 12-13 acres paddy field per day and 20-25 

acre  whea t   f i e ld /  day.Diese l  

consumption of this machine is lower as 

compared to other Tudi making machines 

available in market. It can be operated by 

40-45 hp tractor. during 2017-

18, this machine has been successfully 

operated in around 100 acres in Mohali, 

Rupnagar, Fatehgarh Sahib and Patiala 

district. So this machine can be 

considered as scale neutral technology and 

is highly beneficial to small farmers as 

compared to baler machine Bales made are hard  to open and required labour to open, 

cut and feed it to animals which is very cumbersome process and further makes it less 

economical for small farmers.

.

Moreover 

The technology can be up-scaled up to 

20 acre area per day in case of paddy 

and 25 acre per day in case of wheat so 

that more farmers can get its benefit.It 

can be further commercialised to 

decrease manufacturing cost. Hence, 

this innovation is a futuristic one and 

will have tremendous economic and 

operational implications for managing paddy residue.

Significance

Way-forward

Contributors:

Yashwant Singh, Priyanka Suryavanshi and Munish Sharma

Krishi Vigyan Kendra, Mohali (SAS Nagar)-140 103, Punjab

View of machine with trolley

Working of machine in paddy field
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NOOR WASTE STRAW REAPER-
FOR STRAW MANAGEMENT

Background

Innovation

Avoiding straw burning is a challenging issue in 

agriculture these days. Though economically viable 

solutions for wheat sowing in standing stubble are 

gaining popularity with time, but preparing land for 

vegetables is still a problem. The machinery required 

for incorporation of paddy straw deep into the soil is 

very costly and least available on rent. As the operation 

is time consuming and cumbersome, vegetable farmers 

are not willing to adopt this machinery whole heartedly.

After observing bottlenecks in existing machinery 

available for straw incorporation, S.  Talwinder Singh of 

Ucha Bohar Singh Wala village of Kapurthala district developed a reaper to manage 

the straw. He is a small but innovative farmer who is familiar with the problems of 

fellow farmers.  As most of the vegetable growers of this area with small land holding 

cannot afford to buy costly straw management machinery. Also custom hiring 

centers don't prefer to work 

on scattered small farms. 

Though being a young 

l e a r n t  f a r m e r  S .  

Talwinder Singh has not 

burnt straw from his 

fields for past eight 

years, but it was very 

difficult to manage 

straw for vegetable 

crops. Then he started 

work on making of a 

reaper which can chop 

the straw into small 

Name:

Age:

S/o:

Qualification:

Address:

Email:

Mobile No: 

 S. Talwinder Singh

 54 years

 S. Kisan Singh

 Matric

 Vill Ucha Bohar Wala, 
Sarai Jattan, Sultanpur Lodhi,  
Kapurthala-144 626 (Punjab)

 noortalwinder66@gamil.com

+91-9815428511

Fuel cakes from paddy straw
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pieces. The machine is 13'10” in length, 8'4” in width and 7' height weighing 28 

quintals can be run by 50 HP tractor. The cutter bar of machine is 7 feet.  More than 30 

farmers are using this machine for preparing land for vegetables like potato, carrot 

and peas etc.

The machinery is very useful for small farmers with following benefits:

-The machine can chop the straw into small pieces of ½ to 2 inch. These small pieces 

act as mulch for next crop. Wheat can be easily sown with Happy seeder in these 

fields.

-It can chop straw of one acre in one hour. The chopped straw can be loaded in a 

trolley simultaneously and taken out from the fields if vegetables crops are to be 

grown.

-The chopped straw 

can be utilized as 

raw material for 

making cardboard 

or ply.

-The farmer made 

cakes of chopped 

straw by pressing 

it which can be 

used as fuel.

The farmer named 

Noor Waste Straw Reaper machine got registered with MSME and farmer is going to 

manufacture it on large scale. The necessary up-scaling of this innovation is likely to 

derive social, ecological and economic benefits to the innovator.

Significance

Way-forward
Farmer showing Noor waste straw reaper machine

Contributors:

Bindu and Jugraj Singh

Krishi Vigyan Kendra, Kapurthala-144 626, Punjab
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MODIFIED DIESEL PLOUGH :
SUCCESS SOTRY

Background

Innovation

Maize is the major crop of hilly districts of J&K State 

and plays an important role in the livelihood of the 

people. In J&K, future increase in maize production to 

meet domestic demand will have to rely on farm 

mechanization and  popularization of  high yielding 

Maize hybrids rather than on the expansion of maize 

production area. Maize is the major crop of the district 

Rajouri and weeding and hoeing is the main cultural 

practice for controlling weeds which require lot of 

labour and time. During hoeing and weeding season 

due to shortage of labour,the wages of labour increases 

many times (` 600 – 700 per man per day).

In maize crop timely weeding and hoeing operation is very important for higher  

production. Manual weeding and hoeing is labour intensive and time consuming 

which is major problem being faced by the farmers of the district. Moreover, 

shortage of labour during peak season of hoeing is another problem being faced in 

rainfed hilly terrains of the district. 

Rajouri district being a remote and 

disturbed one, its farmers have 

very little access and affordability 

to the mechanization solutions. 

The terrain of the district being 

hilly makes most of the existing 

machines unsuitable for this 

locality. To overcome this 

problem, Mr. Parveen Kumar 

modified the cultivator of diesel 

plough by changing the direction 

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Sh. Parveen Kumar

34 years

 10th

 Village Langer, Teh 
Nowshera, Dist Rajouri (J&K)-
185 155

+91-9906229452

Modified Diesel Plough
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Contributors:

AK Ishar, Surja Parkash, AK Sinha

Krishi Vigyan Kendra, Rajouri- 185 131, J&K

of its tines. The sharp 

edge of the tines of 

cu l t iva tor  were  

replaced with blunt 

edged tines. These 

blunt tines do not 

cut or damage the 

maize plant and 

only loosen the soil 

around the plant and 

uproot the weeds. 

Th i s  way  bo th  

weeding and hoeing 

is done easily in 

single operation. 

Now weeding of one hectare area under maize crop can be completed in 5 hours by 

modified diesel plough.

Mr. Parveen Kumar has not only solved the labour problem but also gave another 

option for unemployed youth to adopt this innovation as a business. This technology 

has great business potential, especially in hilly terrains with small contour farms.  

Due to ease in intercultural operations with this technology, area under maize crop 

can be increased.

The technology can be improved by further modifying the tines of diesel plough so 

thatdrudgery of labour can be reduced to maximum extent and economic returns to 

farmer can be increased. In the process of economic development the demand of 

diesel plough in the area will increase significantly. Hence, this innovation is a 

futuristic one and will have tremendous economic and operational implications.

Significance

Way-forward

Farmer working with Modified Diesel Plough in the field
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Name:

Age: 

Qualification:

Address:

Mobile No.:
Email : 

 Makhan Singh

 55 years 

 Diploma in 
                         Pharmacy

 Nawan Pind, Mehta 
Road, Tirathpura, Amritsar-143 
001, Punjab

 +91-9814197551
singhmakhan768@

            gmail.com

Background

Innovation

Turmeric is a very important spice produced majorly in 

India. India is the largest producer as well as exporter of 

turmeric. The harvested roots or turmeric are covered with 

mud, hence needs to be properly cleaned and polished prior 

to grinding. The process is time and labour consuming and 

requires specialized machineries. Turmeric is otherwise a 

high yielding crop and gives much better return in 

comparison to conventional crops. To improve his earnings, 

Mr. Makhan Singh grew turmeric on 4 acre land where he 

already had his pear farm but he was not willing to shell out 

money for expensive processing machineries. Hence, he 

devised innovative methods for cleaning and polishing.

Turmeric needs to be cleaned and polished 

within 48 hours of harvesting to avoid loss in 

its nutritive value. In order to save water, the 

farmer decided to use the tube well water for 

washing of the roots. The boiling of rhizomes 

is done in a drum and the paddy waste is used 

as fuel in a boiler of size 3' x 4'.  The dried 

turmeric has a very rough outer surface 

which needs to be improved by rubbing 

method. The main innovation he has done is 

for polishing of dried turmeric. Instead of 

investing money in an electricity operated 

polishing unit, he has utilized an old drum 

and installed 4 angle pipes in the same. He 

uses a 1 HP motor for rotation purpose when 

INNOVATIVE APPROACHES TO
TURMERIC POLISHING

Turmeric Polishing Machine
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required and otherwise, this can be operated 

by hand also. When the drum is filled with 

turmeric and rotated, the abrasion effect 

against the angle pipes and with each other 

results in polishing of the surface. 

Mr Makhan Singh has started growing 

turmeric in year 2015 and has taken 3 crops 

till now. The main cost of turmeric comes to its 

processing part which comes to around ` 25 per kg 

or more depending on machinery 

used but Mr Singh has managed 

to bring the cost of processing 

down to ` 15 per kg by using 

his innovative methods. Many 

turmeric growers sell turmeric 

without processing due to 

involvement of high cost. His 

innovation is being replicated 

in the district by such farmers 

so that they can fetch better 

monetary benefits by selling 

finished product at better 

price. 

The technology can be up-scaled by adding more drums to the same motor as required and 

the output can be increased considerably while reducing the input cost per tonne like labour 

as well as the electricity cost for running the polisher. This innovation is the best example of 

using available resources for getting maximum benefits.

Significance

Way-forward

Contributors:

Prerna Kapila, Bhupinder Singh Dhillon and Parwinder Singh

Krishi Vigyan Kendra, Amritsar-143 001, Punjab. 

Drum used by Mr. Makhan Singh

for Polishing 

Washing Turmeric
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Background

Innovation

thSh. Gurpreet Singh, after taking education upto 12  

standard, started dairy unit in the year 2011 with 05 

Holstain Friesian cows. Presently, he is having 35 cross 

breed animals in his dairy farm. He used to offer water to 

dairy animals in simple waterer, that served hot water 

during summer and chilled water in the winter season 

resulting in inappropriate water intake by the animals.  He 

also felt that in usual waterer wastage of water was high. 

These constraints brought an idea to his mind to develop an 

automatic livestock waterer which provide normal water in  

even in extreem weather conditions (summer and winter) 

and also reduce water wastage. 

Sh. Gurpreet Singh has developed Automatic 

Livestock Waterer for his dairy animals by 

using commonly available plastic drum and 

attached floated valve. The floatted valve 

controls the level of the water in the waterer. 

He has placed water tank (capacity1000 

litres) to a height of 13 feet above  the ground 

level and  he has buried  a plastic pipe of 03 

inch diameter horizontally up to a distance of 

70 feet, with depth of 5 feet and connected 

with waterer. He stated that when water from 

tank  passing through 70 feet horizontal and  

5 feet underground laid plastic pipe it  makes 

the water temperature suitable for drinking 

SELF DESIGNED AUTOMATIC 
LIVESTOCK WATERER

Name:

S/o: 

Age:

Qualification:

Address:

Mobile No: 

 Sh. Gurpreet Singh

Sh. Jarnail Singh

 34 years
th  12 standard

 Village Sandhu Kalan, 
                 District Barnala- 
                148 102, Punjab

+91-9876101981

Floated valve equipped water system

Farmer using modern milk technologies
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during extreme weather condition(Summer 

and winter). The cost of this waterer comes 

around `400 for a piece of 50 litre capacity 

and 2 waterers are sufficient for the 

management of 30 animals.

The automatic livestock waterer has 

following significance.

vProvides cool water during summer 

and warm water during winter

vCheap and economic technology for 

dairy farmer. 

vImproves milk yield in dairy animals.

vReduces the labour cost as no need of 

opening and closing valve as it regulate 

its water level itself 

This technology may be further extended 

for all dairy farmers to reduce wastage of 

water, reduction in labour cost, provide 

normal water in summer and winter 

seasons and enhance the milk yield and 

economic gain from dairy farming.

Significance

Way-forward

Contributors:

Prahalad Singh Tanwar

Krishi Vigyan Kendra, Barnala at Handiya-148 107, Punjab

Self designed automatic livestock waterer

Automatic waterer make easy availability of water

38 Contemplating Agricultural Growth through Farmers' Frugal Innovations

Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Background

Innovation

Transplanting is a large labour user in greenhouses and 

nurseries.  Every effort should be made to make it as 

efficient as possible. Manual Nursery Transplanter can 

be used to transplant seedlings raised in nursery beds.  

The transplanting machine is made of iron and has 

durable quality for long time use with beautiful 

appearance. There are so many transplanters are 

working in the area which exposes the tap root & hence 

plants are die due to transplanting shock or plants 

remain stunted

S. Baldev Singh introducing new implement 

for transplanting of cotton and vegetables. 

It can be used for filling the gaps in some 

vegetable crops and cotton. It is a very low 

cost instrument, reduces labour costs, time 

saving and works in any type of soil. It is 

very fast and efficient, uses less labour and 

ensures timely planting. Seedlings 

transplanted with nursery transplanter are 

healthy, less stressed. Nursery transplanter 

ensures uniform spacing and plant density. 

The seedlings recover fast, vigorously and 

mature uniformly. The new transplanter with ring overcome the problems of seedling 

mortality and success rate is 100 %. This type of new transplanter having different 

features like ring, press handle, capability of prepared hole with transplanting 

Name:

S/o:

Age:

Qualification:

Address:

Mobile No: 

 S. Baldev Singh

 S. Labh Singh

 42 years

 Matric

 VPO Bajak, Distt. 
                 Bathinda-151 401, 
                 Punjab

+91-9463211434

INNOVATIVE TECHNIQUE FOR
TRANSPLANTING COTTON AND

VEGETABLES  SEEDLING FOR GAP FILLING

Nursery Transplanter
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materials along with seedlings. The distribution 

characterstics of device is that it has a ring which makes it 

easier to function. The nursery transplanter uplifts the 

seedlings from the nusery by making a hole and the same 

hole of same size is made at the main field where 

seedlings are to be transplanted. The seedlings are 

released in the main hole by pressing the tranplanter. The 

ring presses /compacts the soil which does not break by 

transplanting.

This technology can be used 

to transplant plants raised in 

nursery beds and also for filling the gaps in vegetables 

and cotton. Transplanting of vegetables or cotton 

seedlings with this transplanter is much easier than the 

existing method, moreover uniform depth of seedlings is 

possible and transplanting seedlings recover fast and 

grow vigroloulsy due to less transplanting shocks. The 

nursery transplanter uplifts the seedlings alongwith soil 

ball. Before transplanting pit of exactly same size is made 

and the plantlet alongwith earth ball is placed in it without 

disturbing rhizosphere. The tranplanter costs `400/- only 

which can be afforded by even small farmers.

It is a very low cost instrument that can be easily afforded by even small farmers., It 

reduces man power costs and works in any type of soil. The state department of 

agriculture and state agriculture universities should promote this type of new 

innovations for up-scaling its use. The farmers training camps, demonstration etc, 

should be given to farmers regarding the advantages of the nursery tranplanter.

Significance

Way-forward

 

Contributors:

G S Dhillon, P S Sidhu and J S Brar

Krishi Vigyan Kendra Bathinda-151 001, Punjab

Hold plant by transplanter

Cotton plant uplifted
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Background

Innovation

S. Gurvinder Singh was doing cultivation of gladiolus to 

raise cut flowers and its bulbs. The bulbs were ready for 

digging in April-May. To preserve a specific variety and sale 

it to other farmers, it is very important to obtain the quality 

corms at the time of harvesting. It is also very important to 

avoid physical injuries to corms so as to reduce the damage 

during storage.To obtain the quality corms, to reduce the 

physical injuries to corm and to enhance shelf life during 

storage, he developed new machinery with the name of 

gladiolus digger by modifying the potato digger.

Gladiolus digger helps to improve the quality as it reduces physical injuries to the bulbs that 

enhance the shelf life during storage and 

also reduces the cost on labour. 

 The 

gladiolus digger is very simple machine and can be operated 

using tractor. 

In 

potato digger, the iron bars are 

situated at a distance of one inch  

that will not able to hold 

gladiolus bulbs. In this way, large 

quantity of bulbs fall down hence 

leads to great loss to the farmer. 

In modified gladiolus digger, 4 

mm thick iron pipe is attached 

that holds the bulb very 

effectively. The pulleys are also 

exchanged due to which its 

number of rotation decreased. 

This modified digger, dig the 

bulb upto 4 inches of depth that facilitate the complete digging of the bulb with less soil 

clinging to it. 

Name:

S/o: 

Age:

Qualification:

Address:

Mobile No: 

E-mail:

 S. Gurvinder Singh

S. Gurdeep Singh

 39 years
th 12  standard

 Village Nanowal 
Khurd, Khamanon-141 125 Dist. 
Fatehgarh Sahib, Punjab

+91-99153-10703

 sohi07@yahoo.co.in

Gladiolus digger

COST EFFECTIVE MODIFIED
GLADIOLUS DIGGER

41Contemplating Agricultural Growth through Farmers' Frugal Innovations

Innovation : 2.10Innovation : 2.10 2.102.10
Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Significance

Way-forward

Gladiolus digger 

i n n o v a t i o n  i s  

helpful in saving 

time and labour. 

By  us ing  th i s  

i n n o v a t i v e  

technique, farmer 

is able to complete 

the harvesting of 

about 2-3 acre in 

o n e  d a y  a s  

c o m p a r e d  t o  

manual harvesting 

that requires about 

7 to 10 days to do 

the same work.  Initial cost of gladiolus digger is about ̀ 55,000/- and average income from 

custom hiring is about ̀ 3000/- per acre.

There is great demand of the gladiolus digger among the 

flower growers. However, availability of this equipment 

is either scare or it is very costly to afford for the small and 

marginal farmers. So, the efforts should be made to 

promote such innovations among the other farmers 

through the extension services and by documenting its 

cost effective benefits so that farmers are able to design 

their agriculture equipment at cheapest rates. Motivation 

is needed to use and design of such equipment on sharing 

basis. A provision is also made to exhibit such machineries 

on farmer's fair.

Contributors:

Arvind Preet Kaur, Harinder Singh and Vipan Kumar Rampal

Krishi Vigyan Kendra, Fatehgarh Sahib-140 407, Punjab.
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Background

Innovation

Significance

Organic farming is need of the hour by which a farmer can 

fetch higher return by selling their edible products. Mr. 

Harbant Singh and his son Satnam Singh are famous for 

organic agriculture produce in district Barnala. With an aim 

to avoid the toxic effects of chemicals in agricultural 

produce they started preparing biofertilizers and manures at 

their own farm.

Making of biofertilizer based on jagery (Gur), Sh. Harbant 

Singh faced the problem of judicious application of this 

biofertilizer and Application of accurate quantity of 

biofertilizer dose required per unit area uniformly was an 

challenge with the exsiting irrigation facilities.  After suffering from these very issues, he 

planned to circumvent these problems and built a cemented water tank of 500 litre capacity 

with a vent on lower side and trunk opening from upper side, the lower vent has a nozzle 

which oozes the biofertilizer liquid in desire 

amount and was connected to the main 

water channel resulted in the 

reduction of a huge drudgery work 

for biofertilizer application during 

irrigation.

Cultivation of organic fodder, 

vegetables, fruits, pulses and 

cereals crops makes him a live 

example of successful organic 

farmer with integrated farming 

system as a new agri-entrepreneur. 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Harbant Singh

 58 years

th  10 standard

 Village Thulewal, 
                 Barnala-148 025, 
                 Punjab

+91-9779755413

SELF DESIGNED-INNOVATIVE
WAY TO CHANNELIZE THE

BIOFERTILIZER DOSE

Nozzle equipped cemented water tank

for biofertilizer application
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Mr. Harbant made an innovative way to channelise the biofertilizer and successfully 

regulated the accurate and uniform application of biofertilizers throughout the field.  

Uniform and accurate dose of 1 litre of biofertilizer per 200 litre of water has been 

standardised as it gave better results. Of now, he is successfully doing organic farming in 10 

acres of land. This year he is going to register his farm as organic farm after prerequisite 

period of 3 years.  He has fulfilled all the certification standards. Hence, this innovation is 

futuristic one and will have tremendous economic and operational implications in the field of 

organic farming. 

Way-forward

Contributors:

Harjot Singh Sohi and Prahlad Singh Tanwar

Krishi Vigyan Kendra, Barnala at Handiya-148 107, Punjab

Farmer showing working of nozzle to chanelise the biofertilizerthe 
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REVIVING GROUNDNUT CULTIVATION WITH
MECHANICAL SOLUTIONS

Background

Innovation

Hoshiarpur is famous for groundnut cultivation and its 

stands first in whole of Punjab with an area of 1000 ha. The 

main area is in development block Bhunga, with the villages 

Mastiwal, Sheikhan, Pandori Atwal, Ram Tatwali, Raghwal, 

Taintpal, Dholbaha as a niche for groundnut cultivation. 

Punjab Agricultural University, Ludhiana has been 

advocating the development of niches for various crops in 

the state for overall development of agriculture through 

focused approach. S. Davinder Singh of village Ram 

Tatwali, Block: Bhunga of Hoshiarpur district has adopted 

improved cultivation and processing practice in groundnut 

crop. The Reviving the Green Revolution (RGR), Ludhiana 

along with the expertise of the Central Institute of Post 

Harvest Engineering & Technology (CIPHET), Ludhiana, 

Ludhiana and PAU, Ludhiana formed 11-member 'Maharaja Ranjit Singh Kandi' Self Help 

Group in June 2012 in the Bhunga block. The technical support was provided by Department 

of Agriculture & Farmer Welfare, Government of Punjab and KVK Hoshiarpur. The 

groundnut produce was pooled and sold by the members through collective marketing. 

S. Davinder Singh adopted a mix of innovative practices and modifications in order to make 

his spring and kharif season groundnut 

cultivation successful. He is earning 

handsome money through the crop 

rotation of spring groundnut-kharif 

groundnut. He used mechanized 

groundnut decorticator having capacity 

of 4q/hr which helped him in saving 

labour, time and reduced drudgery. He 

has adopted bed sowing and flat sowing 

for groundnut cultivation in spring and 

kharif season. He threshed the 

groundnut crop with the help of 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Davinder Singh

 38 years

th 12  standard

 Village Ram Tatwali, 
Block: Bhunga, District: 
Hoshiarpur (Punjab)

+91-8872177877

Groundnut crop on beds & Peanut roasting machine
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groundnut thresher having capacity of up to 8-10 q/hr with an efficiency of 95-98%. For 

effective marketing of peanuts, he has adopted the post harvest processing technology of 

groundnut i.e. peanut sorter for sorting of peanuts and peanut roaster for roasting of peanuts.

He uses mechanized machinery for 

groundnut decortications,  

g r o u n d n u t  s o w i n g  a n d  

groundnut threshers which 

saves labour and time. For bed 

sowing of groundnut, bed 

planter with inclined plates 

metering system is used. The 

advantage of bed planting is 

saving in irrigation water to the 

tune of 35-40% and time of 

irrigation. For flat sowing of 

groundnut, multi crop inclined 

plate planter is used. He irrigates 

the groundnut crop at proper stage of the crop i.e. flowering, pegging and pod formation. In 

spring season, 3-4 irrigations are required while in kharif season, 2 irrigations are required 

and rainfall fulfils the water requirement. For value addition of peanuts, he uses post 

processing machineries.

The improved practices in the groundnut cultivation have been adopted in the niche area of 

Hoshiarpur district. Farmers from various parts of Punjab are also visiting this niche area of 

groundnut and satisfied with the performance of various machinery used for groundnut 

cultivation. The farmers doing groundnut cultivation should get minimum support price of 

their produce and should be provided subsidy on machinery i.e., peanut roaster, peanut 

grader and mechanized groundnut decorticator so that the farmers should get the premium 

price of peanuts in the market. Similarly, high yielding and shorter duration groundnut 

varieties can be provided for spring cultivation.

Significance

Way-forward

Contributors:

Maninder Singh Bons and Ajaib Singh

Krishi Vigyan Kendra, Hoshiarpur at Bahowal-146 105, Punjab

Groundnut Decorticator
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Background

Innovation

Weed control is one of the most difficult tasks on farms. 

The traditional method of weeding is time consuming. 

Weeding by use of simple tools makes the work less 

time and labour consuming.Farmers are often 

concerned that weeds may reduce crop yields. Weeds 

use the same nutrients that crop plants use, often in very 

similar proportions. They also use resources such as 

water, sunshine and space that might have gone to 

crops. The more similar the weed and crop 

requirements, the more they will compete for those 

resources. Weeds that compete aggressively with crops 

reduce their yield. Weeds are most damaging to crop 

yields if they have some advantage over the crop.

As rightly said “Necessity is the mother of Invention”, Sh. Bhag Singh innovated a 

plough using bicycle wheel, handle and 

indigenous iron share point and named it 

“Halodu” (a kind of manually operated 

weeder). This Halodu proved very useful 

for halod (hoeing, weeding and earthing 

up using plough) operation in maize 

crop. Due to diminishing practice of 

bullocks by the people there was need of 

some other technology that should be 

easily acceptable to the farmers and must 

be low costing as field preparation by the 

tractors was costly and less effective in sloppy area of the district Hamirpur. 

With the motivation of KVK Hamirpur and Deptt. of Agriculture, innovative farmer 

Sh Bhag Singh found Halodu to be effective in other operations such as line sowing 

of maize as well as crops like spinach, sarson and coriander sown in kitchen gardens.

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Sh. Bhag Singh

49 years

 Matric

 Vill. Nabhol, P.O. 
Bihru-177 041, Teh. Bijhari, 
Distt. Hamirpur, HP

+91-9459502913

HALODU-A MANUALLY OPERATED
MINI CULTIVATOR

HALODU-A manually operated mini cultivator
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Significance

Way-forward

This bicycle wheel plough i.e. Halodu opens the furrow easily in which fertilizer and 

seed can be put in lines manually. According to Sh. Bhag Singh,line sowing of maize 

with halodu takes only 3-4 hours per kanal area. Time consumed for line sowing 

operation with Halodu is just one fourth compared to same operation with Kuddali or 

other manual weeders.

After seeing the effectiveness of “Halodu”, the impressed farmers of nearby area 

asked him to manufacture it for sale purpose also. With time the demand increased 

and Sh. Bhag Singh started manufacturing it on small scale at V.P.O. Dandwin of 

district Hamirpur and sold to the farmers at the rate of ̀ 2000 per Halodu. According 

to Sh. Bhag Singh the total manufacturing cost of halodu amounts to ̀ 1500, as he is 

using second hand wheel and chimta of bicycle available locally in the area. At 

present, he is selling 70-80 numbers of Halodu annually to the farmers of Hamirpur, 

Una and Bilaspur districts. Hence, this innovation is a futuristic one and will have 

tremendous operational implications for the benefit of farming community.

Contributors:

Anjana Thakur, Pardeep Kumar and Chaman Lal Chauhan

Krishi Vigyan Kendra, Hamirpur at Bara-177 044, HP
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Background

Innovation

Significance

Organic farming aims to produce food of high nutritional 

value and healthy, quality crops and animals while 

enhancing and protecting the farm's natural assets. These 

include fertile, mineral and micro-organism-rich 'living' 

soils which are the foundation of organic farming. 

Conventional flat planting is commonly used for sowing 

wheat crop under organic farming and the crop is irrigated by 

flood irrigation, but it leads to ineffective use of applied 

nutrients and also lead to weed growth. The practice also 

results in lower water use efficiency. In contrast, bed 

planting of wheat not only saves water but improves nutrient 

use efficiency and grain yield. Mr. Amrit Singh applied his 

engineering acumen and technical knowledge to innovate new 

agricultural implement for wheat bed planting under organic farming condition. 

In organic farming under the flat 

planting method of wheat sowing, 

poor nutrient use efficiency, 

ine ff i c i en t  i r r iga t ion  wa te r  

management and weed control are 

the major problems. To overcome 

these problems this innovator 

designed and developed a manually 

operated seed drill suitable for wheat 

bed planting under organic farming. 

This machine can sow wheat crop 0.4 

ha/day and labour requirement is 20 man-hours/ha.

S. Amrit Singh has made his wheat sowing under organic farming condition simple and 

sustainable with his innovation of self designed –manually operated seed drill. He has also 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Amrit Singh

 30 years

 B.Sc. (Com. Sci.)

 Village Wahegurupura, 
                 PO Kotduna-148 105, 
                 Barnala, Punjab

+91-94174-85067

Wheat crop sown on beds

SELF DESIGNED-MANUALLY OPERATED
SEED DRILL FOR WHEAT BED PLANTING

UNDER ORGANIC FARMING
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shown path to others to encourage and 

get benefitted from economically 

viable option for sowing crops in 

organic farming fields. This 

innovation has great potential 

because bed planting system 

facilitates mechanical cultivation 

as an alternative method of weed 

control during the crop growing 

season and higher nutrient use 

efficiency. It also provides an 

opportunity for hand weeding, 

which is an economical option 

because of the easy field entry 

resulting from crop row orientation 

on the beds. Furthermore, irrigation water management is more efficient, with less labour 

required with the use of furrows than with conventional flood irrigation. With this 

technology, area under organic wheat would be increased.

The technology can be up-

scaled so that wheat crop can be 

grown successfully on beds 

u n d e r  o rg a n i c  f a r m i n g  

condition and grain yield and 

nutrient use efficiency can be 

increased by bed planting, 

relative to the conventional flat 

method. Hence, this is a viable 

c rea t ion  and wi l l  have  

significant economic and 

operational implications in 

organic wheat production.

Way-forward

Self designed Manually operated seed drill

Field visit by KVK Scientists

Contributors:

Suryendra Singh and P S Tanwar

Krishi Vigyan Kendra, Barnala at Handiya-148 107, Punjab

50 Contemplating Agricultural Growth through Farmers' Frugal Innovations

Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Background

Innovation

Cultivation of edible mushrooms is a prime example of 

how low-value waste can be converted to a high value 

commodity.  Presently, among the species of 

mushroom, Agaricus is the most commercialized 

species. However, cost of labour involved in various 

operationshas become a severe constraint in recent 

years due to scarcity/ unavailability of labour. Mr. 

Naresh Mankotia, a self-employed agri-entrepreneur, 

applied his engineering acumen and technical 

knowledge to innovate a pulley operated power lift to 

carry various operations in his double storied modern 

mushroom house, thereby, cutting the cost of labour and making mushroom 

cultivation sustainable. 

In Mushroom cultivation, there are many day to day operations right from placing of 

substrate filled bags in growing rooms to daily harvesting and shifting of used bags 

with new bags which is labour intensive. Mushroom is an unconventional crop in 

Himachal Pradesh, so the needed mechanization support is lacking. Manual 

m a n a g e m e n t  o f  o p e r a t i o n s  i s  

overwhelmingly labour intensive, 

uneconomical and has become a serious 

limitation in the cultivation of this 

otherwise economically attractive 

enterprise. To overcome this problem, 

Mr Mankotia designed and developed a 

pulley operated power lift to save 

expenses on labour. This Lift has a 

Name:

Age:

Qualification:

Address:

Mobile No: 

 Sh. Naresh Mankotia

 33 years

 Graduation and 
                 Diploma in Hardware 
                 Networking

 Village and PO 
                 Bhadiyara, Teh & Dist 
                 Kangra HP

+91-9805171583

SELF DESIGNED PULLEY OPERATED
POWER LIFT FOR HANDLING MULTIPLE

OPERATIONS IN MUSHROOM CULTIVATION

Self designed pulley operated power lift
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capacity of 1.5 tonne and can lift up to 150 

bags at a time. The cost of this lift is 1.00 

lakh which could have been more than 

2.5 lakh if got constructed from 

professional engineers or specialized 

agency.

Mr Mankotia  has not only made his 

mushroom  farming sustainable with his 

innovation of Pulley operated power lift  

but also shown path to others to emulate 

and get benefitted from economically 

attractive option of cultivating 

mushrooms. This technology has great 

significance and business potential 

amongst the mushroom growers of state. 

The cost of lifting 150 bags manually 

requires at least two labourers costing ` 

600/per day @ `300/person whereas, 

lifting of 150 bags in lift costs just 2 units of 

electricity costing not more than ̀ 10. This way Mr Mankotia is saving about ̀ 70000 

per year through his innovation.

The technology can be up-scaled and can be used to lift the material up to two more 

stories of his extendable mushroom house. Labour expenses can still be reduced to 

further. In the process of economic development and health awareness, the demand 

of mushrooms will increase significantly. Hence, this innovation is a futuristic one 

and will have tremendous economic and operational implications for small 

mushroom growers of the state.

Significance

Way-forward

Contributors:

Deepika Sud, Vishal Dogra and Neetu Sharma

Krishi Vigyan Kendra, Kangra-176 001, HP

Powerlift makes transportation
of vegetables easy
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Section-3Section-3

Innovative Hi-tech AgricultureInnovative Hi-tech Agriculture

Hi-tech agriculture primarily focuses on the production of 

agricultural products that possess the high quality standards with 

respect to production process, nutrition and safety. The nutritional 

rich food produced in an environmentally safe manner is need of the 

hour. The Hi-tech agriculture involves the precision in agriculture 

production systems to avoid the indiscriminate use of agri-inputs and 

natural resources. Among agri-inputs, seed is the foremost 

component. The seeds of improved cultivars are costly. The loss of 

seed in traditional methods of sowing or nursery raising may cause 

huge losses in term of production and cost involved. Farmers have 

analysed and understood this factor and made innovations in sowing 

and nursery raising techniques of crops having high value seed. 

Likewise, innovations have been made in irrigation, low cost 

protected structures, cultivation of high value crops, on farm 

composting and silage making.

These small innovations have shown big impact at farm level. 

Such innovations can also be replicated at other farms and regions 

having similar agricultural production systems
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INTRODUCING HYDROPONIC TECHNIQUE IN
RURAL AREAS

Background

Innovation

In conventional system of crop cultivation under 

protected conditions, soil is indispensable as roots draw 

nutrients and water from there only. At the same time, 

soil being abode of numerous pests and pathogens, the 

plants are always vulnerable to their attack. Therefore, 

successful crop cultivation entails expenditure on plant 

protection chemicals which reduces the net profit. Smt. 

Shamshad Begum successfully grew vegetables under 

poly houses by protecting crops through pesticide 

usage. However, she found her net profit continuously 

dwindling due to ever increasing expenditure on 

pesticides. Higher pesticide prices and frequent sprays 

accounted for this increased expenditure. She was 

suggested to grow crops hydroponically under available infrastructure to avoid at 

least soil borne pests and diseases and save associated spending on pesticides and 

labour. Hydroponics is a system of crop cultivation that totally forbids the use of soil. 

The nutrient rich water solution serves as a source of nutrient and water for plant 

growth. The idea appealed to her as this system of crop cultivation excluded the soil, 

the primary source of inoculums for many plant diseases. 

Hydroponic technique is primarily 

suitable for vegetable cultivation in 

peri-urban areas where people reside in 

multi storey buildings and have little or 

no space for kitchen gardening. Health 

conscious gentry grow vegetables 

hydroponically for self consumption in 

such condominiums. However, this 

concept is not quite popular in the 

Name:

Age: 

Qualification: 

Address:

Mobile No: 

Email: 

 Smt. Shamshad

43 years
th12  standard

 W/o Yusuf Khan, VPO 
Nangal Salargri, Teh & Distt Una-
174 303, Himachal Pradesh

+91-9418178839

yousuf_khan07               
            @yahoo.co.in
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countryside as the land availability is not an 

issue. Weighing pros and cons of 

conventional versus hydroponic cultivation, 

she ultimately decided to grow vegetables 

hydroponically.  I t  is  indeed very 

commendable that Smt. Shamshad Begum 

shifted from conventional to hydroponic 

cultivation while residing in remote rural 

area. She did not switch to hydroponics for 

want of space but due to reduced profitability in poly house cultivation. Also, she 

innovatively thought of starting hydroponic cultivation in poly house itself instead of 

open conditions, as is practiced in peri-urban areas. This offers her an extra 

opportunity to harness early market, produce off season vegetables and earn profit. 

The hydroponic technique facilitates faster plant growth when compared to soil 

grown crops. This technique totally eliminates the use of herbicides and drastically 

reduces pesticides usage as soil inhabiting pests and pathogens have virtually no 

chance to infest plants. Since the water used in hydroponics stays in the system and 

can be reused, it improves the water use efficiency. Therefore, hydroponics can be 

practiced under limited water availability. Even the landless farmers can cultivate 

crops through this technique and harvest fresh produce throughout the year.

In Himachal Pradesh, thousands of poly houses have been erected under government 

aided scheme to promote protected cultivation. While, many have been successful in 

growing crops under these protected structures, numerous failed due to lack of 

technical know-how and other plant protection problems like tobacco caterpillar, 

mites, whitefly, root knot nematode etc. These unsuccessful farmers can be educated 

to go in for hydroponics system of crop cultivation in their existing poly houses and 

reap rich dividends. 

Significance

Way-forward

Contributors:

Sanjay Kumar Sharma, BN Sinha and BK Sharma

Krishi Vigyan Kendra, Una-174 303, HP
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Name:

Age: 

Qualification:

Address:

Mobile No: 

 S. Jagroop Singh

50 years

th 12  standard

 Village Chuhrian, 
                 Jhunir, Mansa-151 505,
                 Punjab

+91-98721-16101

INNOVATIVE BLEND OF TECHNOLOGY
AND SKILL IN MUSKMELON PRODUCTION

Background

Innovation

Off-season vegetable production has always advantage 

over main season vegetable farming in terms of higher 

market price realisation. Introducing new vegetable 

crops for off-season production has substantial risk in 

terms of insect-pests and diseases leading to crop 

failure. Early crop (off-season) of muskmelon under 

low tunnel has been successfully achieved by Sh. 

Jagroop Singh.

Sh. Jagroop Singh, S/o Sh. Surjit Singh, is cultivating 

muskmelon on 2 hectare area. The crop in grown on 3 

feet wide beds covered with plastic mulch to avoid 

problem of weeds. Plants are 

grown at 1.25 feet spacing. The 

crop is sown during second 

fortnight of November. After 

add ing  basa l  dose  o f  

fertilizer, plants are provided 

with nutrition through foliar 

sprays. During cold month 

from mid December to mid 

February the plants are 

protected under low tunnel. 

This way the crop became 

ready for harvesting upto mid 

of April. He achieves about 

8 0  q u i n t a l  y i e l d  o f  

muskmelon crop under this 

system. This way early crop Inter-culture operations being performed in

muskmelon crop
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of muskmelon is grown, and it 

fetches around double price in 

market.

After harvesting muskmelon in 

A p r i l ,  t h e  p r o d u c e  i s  

transported in local market for 

sale. Due to high quality, 

muskmelon fetches a good 

price in the local market. On an 

average 2.5-3.0 quintal/acre 

muskmelon is harvested every 

day, and is immediately 

supplied for sale. He is selling 

muskmelon @ ` 25-30/- per kg 

and is earning ` 2,00,000/- to 

` 2,40,000/-  per acre as 

compared to  main season rate 

of ̀  10-15/- per kg.

Early crop of muskmelon produced under low tunnel has high quality and fetches 

higher market price. This technology can be successfully upgraded if drip irrigation 

is unified with low tunnel technology. Blend of low tunnel technology, mulching and 

drip irrigation can realise the dream of 'More Crop Per Drop' without effecting profit 

margins of farmers. Drip irrigation technology can be successfully promoted by 

portraying success stories of innovative farmers having expertise in innovative 

production technologies.

Significance

Way-forward

Contributors:

Gurdeep Singh, Pritpal Singh and GPS Sodhi

Krishi Vigyan Kendra, Mansa at Khokhar Khurd-151 505, Punjab

Foliar application of fertilizers
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CONTRACT FARMING OF EXOTIC
VEGETABLES-INNOVATIVE WAY OF FARMING

FOR ASSURED INCOME

Background

Innovation

Mr. Sukhwinder Singh is resident of village Shahpur of 

district Mohali of Punjab where majority of farmers 

depend on Rice-wheat cropping system for their 

livelihood. He hails from a farming family with 12 acre 

of land. Despite of his inherited knowledge of growing 

traditional crops he gets self motivation to adopt crop 

diversification and due to fluctuating prices of 

traditional vegetables and based on his own marketing 

experience in local Mandis he thought of growing 

exotic vegetables during 2004-05 with contract 

farming. With increasing responsibilities of family and 

to fulfill daily needs he started cultivation of exotic vegetables like broccoli, leek, 

lettuce, coloured capsicum, orange and yellow carrot etc. Out of 12 acre of land 4 

acre are under sprinkler and drip irrigation. He grows exotic vegetables in 6 acres of 

land. He also received appreciation certificates from various agencies.

Innovative mix of technologies and 

processes such as growing exotic 

vegetables through contract farming 

and application of latest scientific 

practices such as micro-irrigation 

etc. made this farmer earn an 

attractive livelihood. In Mohali 

district of Punjab farmers are 

growing traditional crops and 

selling them in local markets though 

middleman. However this farmer 

thought of growing high value exotic 

Name:

Age:

Qualification:

Address:

Mobile No: 

Email : 

 S. Sukhwinder Singh

 40 years
th 12  standard

 Village Shahpur, P.O. 
Sahauran, Teh Kharar-140 103, 
Mohali, Punjab

+91-9888288944

harjasdairyfarm@ 
              gmail.com

Scientist inspecting in farmers high

value exotic vegetable field
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vegetables through contract farming with Pegro Foods (Sirhind). Moreover he 

adopted sprinkler and drip irrigation to have higher productivity of these crops. In 

addition to this he also grew nursery of crops like coloured capsicum (other than just 

green) in large scale. This innovative mix of practices and technologies made him 

earn about ̀ 1.5 lakh/ acre assured net income per year without any price risk.

The major significance of his 

innovation is that he is 

source of motivation to 

many farmers of the area 

who hesitates to adopt crop 

diversification. Many 

farmers of nearby and 

distant villages come to his 

fields and learn techniques 

of growing these crops. In 

vegetables which are 

highly perishable in nature 

and unlike paddy and wheat 

where farmers are getting minimum support price, cultivation through contract 

farming is a better alternative to minimize risk and reduce monoculture. 

He is planning to expand his area under drip and sprinkler irrigation in coming years. 

In addition he is planning to construct a polyhouse so that he can grow his crops 

round the year. He is also a member of society Nami Soch-Nami Pulangh which is 

working to aware farmers to prevent suicide. He is a real role model for rural youth 

who wish to do something innovative in farming and hence wider scaling out of this 

innovation is likely to benefit other farmers.

Significance

Way-forward

Contributors:

Munish Sharma, Priyanka Suryavanshi and Yashwant Singh

Krishi Vigyan Kendra, Mohali (SAS Nagar)-140 103, Punjab

Harvesting and packing of Leek
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EARNING ADDITIONAL PROFIT THROUGH
RAISING VEGETABLE NURSERY IN POLY HOUSE

Background

Innovation

S. Bohar Singh is a progressive farmer practicing 

integrated farming of cereal crops, dairy and vegetable 

crops in 7 acres of his farm. He has about 70 Holstein 

Friesion cows at his dairy farm having milk production 

as much as 40 litre day/animal. He practices of feeding 

good quality fodder, concentrate and silage to the 

livestock. He has polyhouse in one Kanal area in which 

different vegetables crops such as cucumber, bitter 

gourd, ghia-tori and muskmelon are being raised. He 

also grows different vegetable crops in one acre which 

have facility of drip irrigation. For getting good quality 

nursery of these crops, he was facing lot of problems as 

his village is far away from main town. He has made 

small poly house at his home where he is raising nursery of different vegetable crops 

and using these further for transplanting in his 

bigger polyhouse, field and for selling to the 

farmers of the area.

S. Bohar Singh has developed poly house 

measuring 20 feet in length,  12 feet wide 

and 10 feet height at his home. He puts 

about 200 nursery pro trays in this small 

polyhouse and plants of vegetables are 

being raised for using these in his field as 

well as for selling to the other farmers. 

About 20000 plants of vegetables and fruits 

are produced per season. Nursery is  sold at 

the rate of `5 per plant. Thereby  earning 

about `1.0 lakh from nursery. He has spent 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Bohar Singh

 64 years

 Matric

 Village Algo Khurd, 

Valtoha, Tarn Taran, Punjab

+91-7589381446

Vegetable nursery planted in pro-trays
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Contributors:

Balwinder Kumar

Krishi Vigyan Kendra, Tarn Taran-143 412, Punjab

about `10000/- on building of this small 

polyhouse.  

He is going to sale his plants under the 

name “Sarpanch Bhullar Nursery” and is 

going to set one sale point in Bhikhiwind. 

He is selling his nursery to the farmers of 

the villages Rajoke, Maddar Mathra 

Bhagi, Algo Kothi, Sarja Mirja, Wan Tara 

Singh, Baserke and Mari Nau Abad. S. 

Bohar Singh used this innovative small 

polyhouse for producing vegetable nursery for meeting the demand of local area.

Small  polyhouse has lot  of  

significance in raising good quality 

vegetable and fruit nursery in this 

border area of Tarn Taran. Moreover, 

being this polyhouse in the boundary 

of the home, inside temperature 
O

remains 5-7 C higher than the open 

field. Also use of heater is very 

effective in this small polyhouse and 

easy to manage all operations in 

small area.

This small polyhouse making for vegetable nursery production can be scaled up for 

other small and marginal farmers of the district. This low cost poly house nursery 

raising method can be useful for producing quality plants for transplanting to the 

fields.

Significance

Way-forward

Nursery plants

Scientists investigating in poly-house
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INNOVATIVE TECHNIQUE OF VEGETABLE
NURSERY PRODUCTION IN PRO TRAYS

Background

Innovation

Nursery production of vegetable crops is an important 

component of present day agriculture. Poor farmers 

with small land holding can adopt this agri-business 

model for routine income. Vegetable nursery 

production is a skilled and innovative way to generate 

income by aiming at providing quality planting 

material to other farmer's in the area at reasonable 

prices. The production and supply of healthy seedlings 

of different cash crops makes this farming a 

remunerative enterprise. Since, this agri-enterprise did 

not require big land holdings and huge investment, 

therefore production of vegetable crop nursery 

according to the demand in the area has proved a viable 

venture for strengthening the livelihoods of small and marginal farmers. Moreover, 

innovative methods of nursery production can yield better profits than traditional 

ways of nursery production.

Sh. Mandeep Singh has a land holding of 3.6 ha. On 0.2 ha area, he has established a 

commercial vegetable nursery unit. He 

is producing nursery of onion, chilli, 

brinjal, capsicum, cauliflower and 

tomato according to the local 

demand. Nursery is raised in small 

sized plots of 24 square feet (3 feet × 

8 feet). His innovative ways of 

cucurbits seedling establishment in 

pro-trays have added benefits. In 

this method, coco-peat, vermiculite 

and perlite are used as growing 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Mandeep Singh

 34 years

th 12  standard

 Village Ghrangna, 
Mansa-151 505, Punjab

+91-9463213657

Signboard display at nursery farm

63Contemplating Agricultural Growth through Farmers' Frugal Innovations

Innovation : 3.5Innovation : 3.5 3.53.5
Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



material. Seedlings are prepared well before the 

start of season under low tunnels. The nursery 

seedlings are watered daily for better growth. In 

this way, disease free healthy seedlings become 

ready for sale in 10-15 days period. The seedlings 

at three to four leaf stage are sold to the farmers as 

well as city dwellers for growing in nutrition 

garden. 

This method of vegetable nursery raising has 

added a marketing angle to traditional 

agriculture. These innovative methods of plant 

seedling establishment have enhanced his income 

by four times than traditional ways. In this 

method, pro-trays are used for growing vegetable 

seedlings. The plants are grown in soil-less 

material thus; more healthy plants can be 

produced. This method ensures almost 100 per cent seed germination. It also 

efficiently utilizes the space and nutrients. In pro-trays, the seedlings can be kept for 

longer time and thus provide the extra time for field preparation and planning. Crop 

escapes the problem of germination failure, attack of rodents and early crop may be 

obtained which provide better prices in market.

This innovative way of nursery production can be adopted on large scale by small 

and marginal farmers after acquiring requisite skill from Krishi Vigayn Kendras. 

Business potential of this innovation can be tapped by selling the healthy seedlings. 

Above all, replication of this innovative method of growing healthy seedlings at 

affordable prices can benefit both the nursery producer as well as customer farmers.

Significance

Way-forward

Contributors:

Gurdeep Singh, Pritpal Singh and GPS Sodhi

Krishi Vigyan Kendra, Mansa at Khokhar Khurd-151 505, Punjab

Vegetable nursery raised in pro trays
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GAP FILLING IN FRENCH BEAN EARLY
SPRING CROP THROUGH PLUG NURSERY

FOR INCOME ENHANCEMENT

Background

Innovation

French bean is one of the important warm season cash 

crops of Himachal Pradesh. It is grown in summer as 

well as rainy season in mid hills of the state. However, 

the income realization is entirely dependent upon the 

prevailing market price that primarily governed by the 

supply and demand. The farm gate price of French bean 

ranges from `15 to 100 per kg. This commodity 

realized the maximum price in spring crop of bush type 

that is harvested in the month of May. However, to get 

crop in May, it is required to be sown during mid 

February to mid March. This period often experiences 

low temperature and frost leading to low germination rate and ultimately reducing 

productivity. The late crop fetches low market price resulting in low income per unit 

area.

Owing to the prevailing situation, 

Mr. Bhopal Singh Verma made 

an innovative utilization of plug 

nursery raising technique. KVK 

Shimla laid out an OFT on 

nursery raising of vegetable 

crops in plug trays and 

demonstrated the technique. 

Inspired by the demonstration, 

Mr Bhopal Singh Verma, 

bought more plug trays and 

utilized the technique to raise 

the plug nursery of French bean 

`

Name:

Age: 

Qualification: 

Address:

Mobile No: 

 Sh. Bhopal Singh Verma

46 years

th12  standard

 Village Beyangal, PO 
                 Thaila, Teh Sunni, Dist 
                 Shimla-171 007,  HP

+91-8219061898

Early spring crop of French bean with gap filling
with plug nursery
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Contributors:

Ashok K Thakur, Neelam Kumari and N S Kaith

Krishi Vigyan Kendra, Shimla at Rohru-171 207, HP

that synchronized with field sowing of crop. He 

utilized the plug nursery to fill in the gaps in 

crop when temperature rises in March and 

there is no risk of frost. By doing this practice, 

he maintained almost 100% plant population 

and attained the maximum yield per unit area. 

He observed average germination of 50-70% 

in early spring sowing resulting in reduction of 

yield upto 40%. This loss of yield was well 

recovered by Mr Bhopal Singh Verma using plug nursery technique.

Mr Bhopal Singh Verma has attained and increase in gross income of about `30400 
2

per bigha (800 m ) in comparison to the early spring crop without gap filling. The 

cost of this technique is negligible as the plug trays are reusable. The detailed 

comparison as observed by the farmer is presented in Table 1.

The technique is being followed by the fellow farmers growing early spring crop. Mr 

Bhopal Singh Verma is now planning to raise whole crop through plug nursery in low 

poly tunnels to further save expenses on the seeds that does not germinate in the field. 

This technique can further be extended to other vegetable crops having high cost of 

seeds like seedless cucumber, zuchhini, lettuce, coloured capsicum and tomato.

Significance

Way-forward

Germinating seeds of French bean in plug trays

Table 1: Comparison of innovative technique with existing practices

Practices  Sowing 
time  

Germin
ation 
(%)

Plant 
population

(%)

Yield 
(kg/bigha)

H
time

arvesting 

 

Price 

( /kg)`
Gross 

income 

( /bigha)`   
      

 

Late Spring Crop April 95% 95% 950 Mid June 
onwards

20 19000

  

    
 

Early spring crop 
without gap filling 

Mid Feb 
Mid March

- 60% 60% 600 Early 
onwards

May 80 48000

    
Early spring crop 
with gap filling 

Mid Feb 
Mid March

- 60% 98% 980 Early 
May onwards

80 78400
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SELF DESIGNED UNDERGROUND METHOD OF
IRRIGATION FOR THE ORCHARD

Background

Innovation

Reasi district of J&K is an abode of Mata Vaishno Devi 

and endowed with the vast bio-diversity and agro-

climatic diversity. The district has immense potential in 

horticultural crops as every year lakhs of devotees visit 

at Vaishno Devi Shrine, Shiv Khori and various other 

religious spots in the district and there is great demand 

of fruit crops in the district. But irrigation is a major 

constraint for the fruit crops production in the district as 

most of the area (about 93%) of the district is rain fed. S. 

Harjeet Singh applied his technical knowledge to 

develop underground method of irrigation especially 

for the fruit plants. This method of irrigation is safe, 

time saving, cheap and can be applied by the illiterate 

and small orchardists. He has also installed CCTV cameras in his orchard to keep 

vigilance at his orchard.

Irrigation is primarily required for the horticultural crops. Reasi district of J&K is 

lacking the irrigation resources as most part of the district is rain fed. Due to deficient 

irrigation sources, flood irrigation method of irrigation is not possible. Also due to 

uneven distribution of land (sloppy and hilly) and small and marginal farmers, 

sprinkler and drip irrigation systems are 

also not successful. In order to overcome 

all these problems, S. Harjeet Singh 

designed and developed an innovative 

underground method of irrigation 

especially for the orchardists. This is a 

unique method of irrigation which has 

been designed by S. Harjeet Singh by 

utilizing the iron pipes (underground) by 

Name:

Age: 

Qualification:

Address:

Mobile No: 

 S. Harjeet Singh

67years

th 10  standard

 R/O Bharakh, VPO-
Bharakh, Teh. Pouni, Distt. Reasi, 
J&K-185 203

+91-9596943389

67Contemplating Agricultural Growth through Farmers' Frugal Innovations

Innovation : 3.7Innovation : 3.7 3.73.7
Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Contributors:

Banarsi Lal, Suja Nabi Qureshi and RK Arora

Krishi Vigyan Kendra, Reasi-182 301, J&K

which the fruit plants can be irrigated efficiently with the least wastage of water, 

labour and time. With this method he can irrigates his orchard of 200 fruit plants 

within 10 minutes.  Under this method, every fruit plant is having a common source 

of irrigation but every fruit plant can be irrigated individually according to the need 

as there are different underground points for irrigation in the orchard. This method of 

irrigation is very cheap, time saving, efficient, simple and can be used even by the 

small orchardists. S. Harjeet Singh has also installed CCTV cameras in his orchard in 

order to overcome the problem of fruit thefts and also for the protection of the 

orchard from the wild animals. Through CCTV cameras he observes the wild 

animals on screen at his home and then he himself comes out to draw the animals 

from the fields.

Use of underground method of irrigation and CCTV cameras in the orchards can 

sustain the horticultural crops production and thus can enhance the income and 

employment among the farmers of the area. Both these innovations are the boon for 

the farmers as both of them help to earn about `1.30 lakhs/ha as the net profit of the 

orchardists. Both the techniques are environment friendly and accepted by the 

farming community. S.Harjeet Singh has made not only his horticultural crops 

sustainable but has also shown a new path to other farmers of the area who can also 

reap the benefits of these innovations. These innovations can increase the area under 

horticultural crops in the district and thus can help to uplift the socio-economic status 

of the farmers.

Both these innovations can directly enhance the income and employment of the 

farmers of hilly areas and thus can raise their socio-economic status. Undergound 

method of irrigation is very efficient, cheap, time and labour saving. CCTV cameras 

can protect the crops from thefts and even from the trespassing animals. Both these 

innovations are eco-friendly and can sustain the livelihood of the farmers. Hence, 

both the innovations are futuristic and can be boon for the orchardists. 

Significance

Way-forward
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Background

Innovation

Majority of the cultivated area in district Kangra, H.P. is 

rainfed and the fields which have irrigation facility are 

used for cereal/vegetable production. Fodder is grown 

only on marginal lands. Consequently during the 

months of April-June and November-January there is 

scarcity of green fodder and as a result the health, 

production and reproduction of animals suffer. To 

overcome the scarcity of green fodder, silage 

preparation is recommended. Traditionally silage 

preparation need concrete structures like silo tower/ 

tanks. In district Kangra as most of the farmers are rearing 

only 2-3 animals such infrastructure is not viable.

Sh Uttam Chand a progressive farmer of Village 

Rihalpura, Tehsil Kangra started preparing silage in 

open mouthed plastic drums/barrels which can be 

made airtight with a seal available with these drums. 

In khariff season after harvesting maize the 

relatively fresh and moist maize stover is chaffed, 

molasses and urea is added and after thoroughly 

mixing all these ingredients, the mixture is packed in 

plastic drums/barrels which are readily available in 

market. While filling the chaffed maize stover, care 

is taken that no air remains in the plastic drum. Once 

the drum gets filled, it is closed with a lid, rim and 

seal which are available with these drums. Storing 

the chaffed maize stover in airtight conditions 

Name:

Age:

Qualification:

Address:

Mobile No: 

E-mail:

 Sh. Uttam Chand

 50 years

th 8  standard

 Village Rihalpura, PO 
                 Kangra-176 001, HP

+91-9418654201

 rk7119532@gmail.com

SILAGE IN PORTABLE PLASTIC DRUM
FOR SMALL DAIRY UNITS UNDER

INTEGRATED FARMING

Plastic drum filled with raw silage
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maintains its nutritive value, palatability and 

digestibility for livestock.  Similarly in rabi season 

when the farmers have surplus green fodder like 

oat/ berseem/ Elephant grass etc. these are used for 

making silage for later use during May and June 

months when green fodder is not available. Each 

drum has a capacity of little more than 2 quintals 

making them easy to fill and store. 

Silage prepared in one drum is enough to supply 

part of the daily dietary allowance for about 20 

days for one animal. By preparing silage in two to 

three drums when green fodder is abundant a 

farmer can ensure round the year availability of 

nutritious fodder.  Preparing silage in such drums offers the additional advantage of 

relocating the drums if needed and also avoids spoilage of silage once the silo 

pits/towers are opened - a problem often observed in silage prepared in large 

structures. 

The innovation can be easily up-scaled 

by imparting practical training to dairy 

farmers and exposure visit of farmers 

group to the practicing farmer. During 

such visit the farmers can learn from their 

fellow farmers and as wisely said 'seeing 

is believing', such visit will motivate 

other farmers to prepare silage in 

portable plastic drums when they have 

surplus green fodder.

Significance

Way-forward

Contributors:

Rakesh Thakur, Vishal Dogra and Deep Kumar

Krishi Vigyan Kendra, Kangra-176 001, HP

Taking silage for animal feeding

Feeding cow with silage
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Background

Innovation

Availability of green fodder is limited during lean 

period in district Hamirpur of Himachal Pradesh and 

consequently the health and production performance of 

animals suffer. There is an acute shortage of feed and 

fodder to the tune of 30-35 per cent in lean period in 

lower region of Himachal Pradesh. In view of water 

scarcity situation leading to unavailability of green 

fodder, Azolla cultivation was promoted by KVK 

Hamirpur, Himachal Pradesh as an alternative fodder 

during lean period. 

Nutritive value of Azolla is well known and it is 

promoted as a good source of protein. Azolla is a protein rich aquatic fern which 

needs minimal water for its cultivation and it serves as an effective fodder resource 

for livestock. Besides, containing around 21-23 % crude protein, Azolla is also 

reported to be rich in essential minerals and fibres. The water fern Azolla pinnata, 

grows in association with blue-green algae, Anabaena azolle has utility as a nitrogen 

fixer, is considered to be the most promising because of the ease of cultivation, 

minimal water for propagation, high productivity and good nutritive value.

Since, the production technique of 

Azolla involved use of dung slurry 

resulted in foul smell in Azolla, thus 

leading to its poor palatability in 

livestock. To replace the foul smell of 

slurry in Azolla, an innovative farm 

woman, Smt Sunita Kumari, w/o Sh 

Susheel Kumar replaced buffalo dung 

Name:

Age:

Qualification:

Address:

Mobile No: 

 Smt. Sunita Kumari

 43 years

 Matriculation

 Vill. Kuthera, P.O. 
Jalari-177 042, Teh. Nadaun, 
Distt. Hamirpur, H.P.

+91-94186-71254

INNOVATIVE TECHNOLOGY TO PRODUCE
ODOURLESS AZOLLA-A PROTEIN RICH

FODDER FOR LIVESTOCK

Harvesting of Azolla fodder
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slurry with vermicompost . The 

pits of uniform dimensions 

( 3 x 1 x 0 . 2 m )  w e r e  d u g ,  

preferably under the partial 

shade of a tree. These pits were 

covered with silpauline sheet 

(150 GSM) (without any holes) 

in such a manner that it 

uniformly spread over all the 

sides of pits. Sieved fertile soil 

about 20-25 kg was uniformly 

spread over the silpauline sheet 

in each pit and 2-14 kg vermi-compost was added. About 18-20 gms single super 

phosphate (SSP) in 120-150 litres water was poured over the sheet. Water was added 

to the level of 9-11cm and allowed to settle. A few hours later, about 500 gm to 1kg of 

fresh and pure Azolla pinnata culture were inoculated in the pit. She harvested fully 

grown Azolla after 15-17 days free from foul smell.

 
Azolla pinnata production in one unit (3x1x0.2 m) per annum was 240-260 kg and 

proved as protein rich fodder (1.5 kg/ cattle/ day) to livestock resulted in 10-15 per 

cent increase in milk yield. The technology of Azolla cultivation has proved useful to 

provide balanced nutrition to livestock especially in lean period of the year under 

rain-fed situation.

About 30-35% livestock rearers have adopted technology of Azolla cultivation in the 

district. Azolla units have been successful to cope with scarcity of green fodder, 

especially during lean period.

Significance

Way-forward

Contributors:

Pardeep Kumar, Anjana Thakur and  Chaman Lal Chauhan

Krishi Vigyan Kendra, Hamirpur at Bara-177 044, HP

Azolla feeding to buffalo
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Section-4Section-4

Innovative Initiatives in Allied
Agri-Enterprises

Innovative Initiatives in Allied
Agri-Enterprises

The allied agri-enterprises provide one of the most promising 

options to enhance farm income and realize the goal of doubling 

farmers' income by 2022-23. The most lucrative allied agri-

enterprise includes mushroom cultivation, bee keeping etc. These 

enterprises don't interfere with the main agri-enterprises as they 

don't acquire land used for main agricultural crops. Mushroom 

cultivation is the most preferred enterprise adopted by the small 

and marginal farmers owing to the facts like short duration and 

lesser land requirement. The farmers have modified the production 

systems to lower cost by using the locally available inputs. Likewise, 

the beekeeping for pollination, honey and other bee production 

provides avenues for significantly supplementing farmers' income. 

The innovations made for lowering cost and improving productivity 

further make it lucrative in many ways.
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Background

Innovation

Mushroom science has the potential to solve many 

problems such as quality food demand, environmental 

pollutions, unemployment and certain ecological issues 

in an amicable manner to a significant extent. 

Mushrooms are one such component that not only 

impart diversification but also help in addressing the 

problems of quality food, health and environment 

related issues. Agaricus bisporus, popularly known as 

the white button mushroom has the widest acceptability 

in India and its present production level is estimated 

between 60,000 to 70,000 tonnes per annum. The 

second most popular mushroom species, dhingri, 

accounts for approximately 7200-8500 tonnes per 

annum, however, this quantity is very meager, considering the huge market potential 

of this large and over populated country. 

Sh. Sunil Pathania cultivates dhingri on their own agricultural wastes. After drying 

the spend substrates of dhingri he fed the dried substrates to the milch animals that 

enhanced the milk yield.  Sh. Sunil Pathania is a role model for the youths to earn the 

income from this entrepreneur. Sh. Sunil Pathania 

got 7 days training on mushroom cultivation 

form KVK- Hamirpur during 2006 and started 

his vocation in a very small scale of about 50 

bags of button mushroom (Agaricus 

bisporus). He made bamboo racks during 2010 

and uplift his mushroom unit upto 300 bags 

during 2011.  Now with his own income he 

constructed a mushroom house with 
2 

controlled condition of 30x15 m size.  Side by 

Name:

Age:

Qualification:

Father's Name: 

Address:

 Sh. Sunil Pathania

 49 years

 Graduate

Late Sh. Yog Raj

 VPO Lahar, Teh. 
                 Nadaun, Distt 
                 Hamirpur-177 044, HP

MUSHROOM CULTIVATION-A SIGNIFICANT
INTERVENTION FOR ENHANCING FARMER INCOME

Sh. Sunil Pathania in his mushroom unit
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side he also started the vegetable 

cultivation by using the spent compost as 

manure. At present he is keeping 2000-

3000 bags per season in Pucca and 

Kuccka mushroom houses. 

Sh. Sunil Pathania is earning `31340 per 

200 bags form button mushroom, ` 

30540 from oyster (Dhingri) mushroom 

and `38040 from Milky mushroom. To 

decrease the post harvest losses he also does the value addition when the market price 

of the mushroom is low technology can reduce the post harvest losses and increase 

shelf life of this most demanded now. On an average he is earning about 3-4 Lakh per 

annum form three types of mushroom. The farmers from the district and from other 

districts visit his farm regularly to see how to increase the income. Sh. Sunil Pathania 

made their regular linkage with KVK and sometime he also shares their experiences 

in the KVK training programme.

Krishi Vigyan Kendra Hamirpur is 

constantly working is disseminating 

the technology to other farmers to 

enhance the farmer income and 

presently about 104 mushroom 

growers are excelling their mushroom 

in the market. Such, low cost 

technologies are being demonstrated 

to farmers through training camps and 

other extension education programmes.

Significance

Way-forward

Contributors:

Pardeep Kumar, Anjana Thakur and Chaman Lal Chauhan

Krishi Vigyan Kendra Hamirpur at Bara-177 044, HP

Growth of mushroom growers
in the district

Team KVK visit at Mushroom unit
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Name:

Age: 

Qualification:

Address:

Mobile No: 

Email: 

 Sh. Rajpal Singh Geshta

55 years

 Matriculation

 Village Astani, PO 
Samoli, Tehsil Rohru, Distt 
Shimla-171 207, HP

+91-9816332309

rajpalsingh7600@gmail.com

INCOME ENHANCEMENT THROUGH
INNOVATIVE LOW COST OYSTER (DHINGRI)

MUSHROOM CULTIVATION

Background

Innovation

Utilising agricultural wastes for growing mushrooms 

can enhance farmer's income and impart higher level of 

sustainability. Due to lack of knowledge, farmers are 

unaware about its importance and cultivation. Farmers 

are continuously being motivated about the cultivation 

of mushrooms through skill development programs 

organised by KVK Shimla. During training programs, 

mushroom spawn is also provided to the trainees. Sh. 

Rajpal Singh Geshta is an innovative farmer and 

practicing new technologies in oyster mushroom 

(dhingri) cultivation after getting training from KVK 

Shimla. Earlier practices include cultivation of dhingri in 

polystyrene bags which are sometimes not available in this remote area of the district.

Sh. Rajpal Singh Geshta refined the oyster (dhingri) cultivation technology 

utilising locally available agricultural waste like wheat straw, rice straw (own farm) 

and sugarcane bagasse (free of cost from sugarcane juice vendors) for substrate 

preparation. Instead of using polystyrene bags, he is using house hold commodities 

like buckets, flowering pots and crates for 

substrate filling. During substrate filling 

in buckets and flowering pots, Sh. Geshta 

is inserting sticks along with rope in 

between followed by covering pots with 

transparent polythene. After few days, 

when mycelium is visible on the surface, 

sticky substrate is separated from flower 

pots with the help of sticks and hanged 

with ropes. Growing oyster (dhingri)
in polystyrene bags
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In case of crates, otherwise used for apple harvesting, 2 to 3 layers of 

substrate separated by polythene sheets is filled along with sticks and ropes inserted 

in between. Upper layer of crate is also covered with transparent polythene after 

spawning.  After spawn run, individual layers are separated and hanged with the help 

of ropes inserted earlier. In this way, Sh. Geshta is utilising vertical space of his house 

for dhingri cultivation that too using basic household commodities and is a source of 

inspiration for other farmers. He is producing about 250 kg oyster mushroom per 

year and selling in local market @ `160 per kg and earning an additional income of 

about ̀ 40,000 per annum.

This noble innovation could prove a boon 

among small and marginal farmers in the 

region for getting additional income as 

well as getting rid of unavailability of 

growing bags required for dhingri 

cultivation. Moreover, stick and ropes 

inserted in the substrate also facilitates 

hanging of substrate at different levels to 

utilise vertical space and reducing cost on making shelves in growing rooms.

Consumers are becoming aware of nutritive value of mushrooms. So, the demand of 

mushrooms is going to increase significantly. Hence, this innovation, with the use of 

locally available materials has been disseminated among the farmers. This will also 

add a component to the agricultural diversification in the area where there is 

otherwise monoculture of apple.

Significance

Way-forward

Contributors:

Neelam Kumari, Narender Singh Kaith and Ashok Kumar Thakur

Krishi Vigyan Kendra Shimla at Rohru- 171 207, HP

Demonstration on substrate preparation
for dhingri cultivation by KVK Scientists
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ENHANCING INCOME THROUGH INNOVATIVE
BEE PRODUCTS

Background

Innovation

Sh. Naranjan Singh with a land holding of 9 acres is a 

successful beekeeper with 300 bee hives. He started 

his work from a single bee hive.  Initially, he was 

interested in harvesting honey for his own home 

consumption. Later, he took the subsidiary 

occupation as his mainstay for the benefit of people of 

the area. He was also convinced with the role of bees 

in cross pollination and enhancement of yield, so he 

adopted beekeeping at his paternal land at Dhaipai. 

Recently, he started pollen collection and sale at his 

'Kisan hut' at Bhikhi.

Apart from selling honey under brand name 'Jassar Honey' with AGMARK 

specifications, S. Naranjan Singh is also extracting bee pollen and beeswax for 

additional income. To earn a good income, he innovated the idea of blending bee 

pollen for use in smoothies, dressing them on salad, whole wheat bread that is 

smeared with pollen to his customer's at his Kisan hut. He noticed that harvesting bee 

pollen from the hives using a pollen trap 

mobilizes the bees and they make 

more number of flights for more 

pollen and nectar collection. This 

has positive impact on colony 

performance.  For getting maximum 

harvest of beeswax, while extracting 

honey, he even used the cappings 

that are shed off for honey harvest to 

make molten beeswax. The honey 

was cleared off from the cappings by 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Naranjan Singh

 43 years

th  9 standard

 Village Dhaipae, 

Mansa-151 505, Punjab

+91-9815566388

Packaging of pollen at apiary of Sh. Naranjan Singh
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gravity and later cappings washed with water and water strained through honey 

strainer and further wax was collected after melting these cappings. Debris was 

removed using a muslin cloth for filtration.

Honey is the most wonderful gift of 

God to mankind. Honey provides 

instantaneous replenishment of 

energy losses. Natural honey has 

worldwide been known for its curing 

effects. Pollen, besides being a rich 

source of protein, contains all the 

essential amino acids required for 

h u m a n  b o d y .  M a n y  

oligosaccharides , fibrous substances 

and pectin are found only in pollen which make it more valuable than honey and 

royal jelly as “Complete food”. Thus, being highly nutritious people of the area hold 

a high demand for both the products.

Sh. Naranjan Singh is now looking 

forward to extract pollen year round and 

further process it to supply it to local 

gyms as well as pharmeceuticals. Pollen 

being an excellent source of protein is 

being preferred by youngsters over other 

costly protein sources. Further, the pollen 

protein can be sold in the international 

market and a huge profit could be earned 

from the sale of pollen based protein 

products.

Significance

Way-forward

Contributors:

Jasjinder Kaur, Pritpal Singh and Gurdeep Singh

Krishi Vigyan Kendra, Mansa at Khokhar Khurd-151 505, Punjab

Collection of pollen

DC, Mansa visited stall

of Sh. Naranjan Singh in an exhibition
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Background

Innovation

Chicham, a remote village in cold desert of Spiti valley, 

is situated at 4142 m amsl. The region experiences sub-

zero temperatures from mid-October to mid-April and 

has only one growing season from April to September. 

Agriculture is the mainstay of tribal population and is 

dependent on snow-melt. However, the changing 

climate scenario in terms of less snowfall and receding 

glaciers leading to less water availability is adversely 

affecting the crop yields and farmers' economy.

Seeing the huge market opportunity due 

to increasing tourism in the Spiti 

valley, 

yster mushroom 

(which has nutritive and medicinal 

value) as it could be cultivated 

without much investment and was not 

available in the local market. Spawn 

availability was a serious limitation as 

it was available in Solan, which is 

more than 500 km from Chicham. 

he tried 

making spawn at home using pressure cooker and was successful to some extent. 

Initially, he started with 50 bags and cultivated Pleurotus ostreatus, Pleurotus 

ostreatus var. florida, Pleurotus sajor-caju and Pleurotus djamor and now he is up 

Mr Kalzang Lade started 

cultivation of o

To 

overcome this problem, 

Name:

Age:

Qualification:

Address:

Mobile No: 

E-mail:

 Sh. Kalzang Lade

 36 years
th 12  standard

 Village Chicham, PO 
                 Kibber-172 114, 
                 Lahaul & Spiti, HP

+91-9459758656

 kalzangladebodhspiti70@ 
                gmail.com

INNOVATIVE OYSTER MUSHROOM
CULTIVATION IN COLD DESERT:
WAY TO ENHANCE INCOME OF

POOR TRIBAL FARMERS

Oyster mushroom harvest 
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Contributors:

Sudhir Verma, Sumit Vashisth and Navjot Singh 

Krishi Vigyan Kendra, Lahaul&Spiti-II at Tabo-172 113, HP

scaling to 300 bags. In the 

current  season,  he has 

established his own mini 

spawn laboratory and 3 

production chambers.

and thus the 

farmers need not go 

to distant places for 

spawn

Mr Lade is also 

planning for other 

g o o d  q u a l i t y  

mushrooms like Pleurotus eryngii (Kabul Dhingri), Flammulina velutipes, shitake 

and Cordyceps militaris, which can provide additional returns. The oyster mushroom 

cultivation can be up-scaled and 2-3 crops can be taken under Spiti conditions. This 

can contribute a lot in enhancing the income of resource poor tribal farmers, who are 

dependent on just the produce of single field crop.

Significance

Way-forward

Mr Lade produced 3-4 kg 

oyster mushroom from each 

bag that fetched a price of ̀  250-

300/- per kg at his doorstep from the 

locals. Encouraged by the response from locals and increasing demand, he has 

upscaled and even established a mini spawn laboratory. Seeing his success, others in 

the valley are also taking up the enterprise. He has shown path to others to emulate and get 

benefitted economically. His spawn laboratory will cater to the spawn requirement in the 

region in the coming 

season 

.

Spawn made by Sh Kalzang Lade at home

Lades mushroom production unit in snow
covered Chicham village
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MANAGEMENT OF HONEY BEES IN COLD DESERT
FOR POLLINATION IN APPLE: INNOVATIVE

REARING DURING WINTER WITHOUT MIGRATION

Background

Innovation

Lahaul & Spiti district falls under the High Hills 

Temperate Dry Zone of Himachal Pradesh. The major 

crops grown in the area are garden pea, cauliflower, 

potato, exotic vegetables, oats for fodder, etc. Of late, 

apple cultivation has caught the fancy of farmers with 

area under it increasing at a rapid pace. Pollination is 

one of the most important factors in apple production. 

Honey bees are ideal pollinator in apple orchards and 

without them yields might not be economically viable. 

Lahaul valley remains covered with snow sometimes 

up to end of April or even mid May. Sh. Rajender 

Kumar has become a source of inspiration to other farmers of Lahaul Valley. He 

started bee keeping with 10 colonies of Apis mellifera bee for apple pollination with 

the help of KVK, Kukumseri (Lahaul & Spiti) after obtaining vocational training in 

bee keeping in 2016.

In Lahaul Valley, honey bees are 

not used as pollinator in apple 

orchard due to non survival in 

cold winter, mainly in the 

months of December to 

February. Beekeepers migrate 

their honey bees to northern 

plans during winter and bring 

back only after opening of 

Rohatang pass. By the time, 

blooming of apple flower is 

Name:

Age: 

Qualification: 

Address:

Mobile No: 

 Sh. Rajender Kumar

44 years

Graduate

 VPO Udaipur-175 142, 
Lahaul & Spiti, HP

+91-9459438808
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over. Sh. Rajender Kumar reared 

the 10 colonies of bee for honey 

as well as for pollination 

purpose. In order to maintaine 

hives' temperture during 

winter, he kept bee hive inside 

the window of house. For 

movement of bees outside, he 

made passage of plastic pipes. 

Some t ime  the  ou ts ide  
o

temperature dips below -20 C 

during winter .By doing this, he 

could manage the tempertature of bee hive at room temerature as inside house 

heating equipments are used for family. Sugar syrup was fed during month of 

December to February. There are some winter floras available during other winter 

months. Out of 10 bee colonies, six colonies survived during winter. He used these 

bee hives for pollination in apple orchard.  

This innovative technique increased apple yield by 18.5 per cent compared to 

orchard without pollinators. Through this innovative technique, he harvested 110 

quintal apple per hectare and net returns of ̀ 350610 with a benefit cost ratio of 1.85.

The innovative technique of surviving of honey bees during winter and their use  for 

pollination in apple orchard by Sh. Rajender Kumar is being adopted by many 

farmers of the area and are fetching lucrative returns. They have also taken up Apis 

mellifera beekeeping in a scientific way in movable hives and used them for 

pollination in their orchards besides renting them to other orchardists.

Significance

Way-forward

Contributors:

Ramesh Lal, SK Thakur and Lav Bhushan

Krishi Vigyan Kendra, Lahaul & Spiti at Kukumseri-175 125. HP
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Production of food safe for humankind and environment has 

always in focus ever since we attained self sufficiency in food 

production. The commercial agriculture involving synthetic 

fertilizers, pesticides, growth regulators and many other chemicals 

as agri-inputs which have several deleterious effects on the overall 

agro-ecosystems. The organic farming has emerged as a niche 

production system for combating all these issues. Organic farming is 

based on use of organic manures produced from farm wastes and 

other biomass. It also employs techniques and practices like crop 

rotation, intercropping, mulching, cover cropping, trap cropping, 

biological control etc. in crop management system. Organic 

production system is safe for the environment, sustains and enriches 

the soil, safe for the growers and consumer, and produces food 

better in terms of nutrition and flavour.

The innovative farmers involved in organic farming have 

modified the composting techniques for better nutrient availability 

and also have developed production systems for commercial farming 

as well as kitchen gardening.

Innovations in Organic FarmingInnovations in Organic Farming
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MODIFIED ORGANIC FORMULATIONS
FOR SUSTAINABILITY

Background

Innovation

Mr.Tej Ram is native of village Nihani of district Mandi 

having 1.6 ha of land. 

Mr. Tej Ram has 

He has adopted multiple cropping 

and farming system by growing seasonal and off 

seasonal vegetables including exotic vegetables, 

cereals and pulses supported with a small dairy unit. 

Earlier, he used to grow crops by using chemical inputs 

resulting in higher cultivation cost. Such situations 

have forced him to think about development of organic 

formulations.

5 cattle as animal resources. He has 

developed and modified bio formulations such as 

Jeevamrit, Beejamrit, and White grub control formulations. For preparing Jeevamrit 

ghol, Cow dung  (15 Kg), Cow urine (15 liters), Lime (1 Kg), Soap nut (Sapindus 

trifoliatus), 500 gm, Yeast (100 gm), Jaggery (500 gm), Walnut (Juglans regia) 

leaves (2 Kg), Garlic (Allium sativum) cloves/leaves (250 gm/2 Kg), Buckwheat 

(Fagopyrum esculentum) leaves (2 Kg), Cannabis sativa leaves (2 Kg), Wild mint 

(Mentha spicata) (2 Kg) are taken as 

ingredients. He puts cow dung, cow urine, 

lime, soapnut, yeast and jaggery in a drum 

and then adds ground walnut leaves, garlic 

cloves/leaves, buckwheat, Cannabis sativa 

and wild mint in it. This material is left to 

ferment for 1.5 to 2 months and is used for 

seed/ seedling treatment, drenching or as 

foliar application in crops in 1:10 ratio. This 

solution increases soil fertility and protect 

crops from diseases and pests (both 

chewing and sucking type) owing to higher 

Name:

Age: 

Qualification: 

Address:

Mobile No: 

 Sh. Tej Ram

56 years

Matric

 Village Nihani, P.O 
Banthal, Teh Karsog, Dist Mandi, 
HP, 175 011

+91-8219070574

View of Organic formulations 
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nitrogen supply and presence of botanical 

extracts of plants having known 

insecticidal properties. 

For preparing modified Beejamrit used 

for seed treatment, he mixes Cow dung 

(10 Kg), Cow urine (10 liters), Lime (1 

Kg), Jaggery (500 gm), Yeast (10 gm), 

pure soil (1 Kg) in a drum and allow it to 

ferment for about 5 to 10 days. 

To combat white grub problem, he 

developed an organic white grub control 

formulation by mixing Milk (1 liter), Asafoetida (Ferula assa-fetida) (30 gm), Lime 

(500 gm), Kerosene oil (1/2 liter) in a plastic drum/ pot and diluting in 15 liters of 

water for immediate use either as drenching or spray in the fields.

Modified organic formulations prepared from local resources not only increased soil 

fertility by enhanced nitrogen supply & action of useful soil microbiota but also 

helped in reducing the cost of chemicals and management of insect-pest & diseases 

to almost zero. These formulations are now being used under organic farming system 

in the area. About 80 farmers in the adjoining areas are associated with this enterprise 

which is under its transition phase. 

Since, similar types of formulations also hold importance particularly in natural 

farming which is being advocated by the State department of Agriculture, GoHP  for 

large scale adoption, the innovation is futuristic one and has tremendous scope for its 

expansion especially under hill farming situation. This innovation could be further 

up-scaled in the states especially in HP for profitability and environmental 

sustainability.

Significance

Way-forward

Contributors:

DS Yadav, Pankaj Sood and LK Sharma

Krishi Vigyan Kendra, Mandi at Sundernagar-175 019, HP

Outlook Innovation Award 2017 by
Hon'ble Union Minister Agriculture, GOI
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Background

Innovation

Agriculture is the major source of livelihood because it 

is the process of producing food, feed, fibre and many 

other desired products by the cultivation of certain crop 

plants.  The urbanization, industrialization and 

fragmentation of agricultural land, lead to reduction in 

natural resources like water, land and energy necessary 

to meet worlds' food, fuel and fibre needs. Roof top 

gardening is one of the options for producing fresh 

vegetables particularly in the densely populated cities. 

The roof top gardening will provide an opportunity to 

harvest fresh vegetables in the thickly populated areas 

where land for kitchen gardening is scarce.

Smt. Promila Bharmoria has interest in kitchen gardening but due to lack of land in 

her residential vicinity she was unable to fulfill her desire of cultivating vegetables, 

fruits and flowers. But her keen interest forced her to use unutilized space on the 

rooftop of her urban house for  growing okra, brinjal, chilli, garden pea, coriander, 

spinach, ginger, cucumber, ridge gourd, rose and strawberry. She used vegetable 

waste, soil and well decomposed cow dung as substrate in plastic and tin containers.  

URBAN ROOF TOPS FARMING FOR
GROWING ORGANIC FOOD

Name:

Age:

Qualification:

Address:

Mobile No: 

 Smt. Promila Bharmoria

 62 years

 MA

 Village Barmana, 
                 Tehsil Sadar, District 
                 Bilaspur, HP

+91-8894083640

Kitchen gardening
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Her keen interest in gardening provided 

good organic food to her family and is a 

model for urban residents. Scientists 

from Krishi Vigyan Kendra Bilaspur 

visited constantly guiding her regarding 

use of space, type of seeds/variety, time 

of planting and also marketing.  Her 

hobby converted a simple house wife into 

an innovative agri-entrepreneur. 

Encouraged by the success of Smt. Promila, other ladies in her vicinity are also 

taking up roof top gardening as an agri- business opportunity and planning to set up 

these types of garden under constant guidance and 

supervision of KVK Scientists.  Steps have 

also been taken to replicate such models by 

arranging visit of interested persons to this 

model. Such gardening is most suitable in 

cities, where land is scarce as it promotes fast 

and excellent plant growth and reduces water 

contamination.

Roof top gardening offers an opportunity to 

grow agricultural crops rather than ornamental plants. It is an eco-friendly approach 

that vis-a-vis provide nutritional security at household level. There is need to 

inculcate the will to spend one's spare time in cultivating a vegetable garden and 

growing agricultural products for family consumption in urban areas. Apart from 

providing nutrient rich organic food it has huge aesthetic, economic and 

environmental benefits.

Significance

Way-forward

Contributors:

Ravinder Singh, Suman Kumar and Reena Kaushal

Krishi Vigyan Kendra, Bilaspur at Berthin-174 029, HP

KVK scientist examining kitchen garden
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Background

Innovation

S. Narinder Singh of village Ajjowal, Hoshiarpur 

district adopts his own organic practices and methods to 

encourage and enhance the biological cycles within the 

farming system. He is of the view that the organic 

farming enhance the long term soil fertility, mobilizes 

organic matter and nutrient elements locally and avoids 

all forms of pollution. The customers are very much 

satisfied with the organic products produced by him. 

Budding technique in sugarcane: He has developed a 

innovative technique to raise sugarcane nursery by 

placing chip 

bud in vertical position in trays. The trays 

are filled with mixture of soil + Farm 

Yard Manure (FYM) and chip bud set is 

placed in it vertically and these buds are 

allowed to grow into seedlings. Raising 

of sugarcane crop through nursery 

seedlings gives comparable yield as 

compared to conventional method. He 

also uses single bud technique for 

sugarcane plantation. 

Manual weeder: He has developed a manually operated weeder for weeding 

purpose. An iron tyre has been fixed and behind this, weeding tynes are attached for 

weeding purpose in different crops.

Jaggery Processing Unit: He undertakes jaggery processing at his farm and makes 

plain and special jaggery cubes mixed with fennel, sesame, groundnut, turmeric 

flavored jaggery cubes, jaggery powder (shakkar) and liquid jaggery. 

Name:

Age: 

Qualification:

Address:

Mobile No: 

Email: 

 S. Narinder Singh

41 years

 M.Sc.(IT),PGDCA

 Village Ajjowal, PO: 
                 Adamwal, Dist. 
                 Hoshiarpur, Punjab

+91-94173-43120

kdhoor_goldy@  
             yahoo.co.in

INNOVATIVE PRACTICES IN
ORGANIC FARMING

Manually operated weeder
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Contributors:
Maninder Singh Bons and Ajaib Singh

Krishi Vigyan Kendra, Hoshiarpur at Bahowal-146 105, Punjab

Self-Marketing : He himself markets his products 

through personalized sale in different places in the 

district and at ATMA Kisan Hut formed by 

Innovative Farmers' Association with the help of 

Deptt. Of Agriculture and Farmers Welfare, 

Hoshiarpur. He is also involved with many other 

organizations, especially Natural Farmers 

Association and PAU Organic Farmers Club and 

PAU Kisan Club He market his products through 

WhatsApp Groups and through concept of Direct Farmer to consumer.

The customers prefer the organic products produced by him as it contains no use of 

agro-chemicals. S. Narinder Singh uses bio-fertilizers, bio-pesticides, produces 

organic seeds, uses vermi wash, uses natural seed 

treatment, chip budding technique in sugarcane, 

inter-cropping of pulses, light traps and straw 

mulching in his organic farming. He has 

developed a manual weeder for weeding purpose. 

He has set up a Jaggery unit (sugarcane crop 

processed into jaggery, jaggery powder and value 

added jaggery.) He believes in self marketing of 

products.

The other organic farmers of the district and other districts of Punjab regularly visit S. 

Narinder Singh farm and are satisfied with innovative approaches that he is doing at 

his organic farms. They have also adopted these approaches at their farms. The 

consumers are also well aware about the benefits of organic farming and they prefer 

to purchase the organic products. S. Narinder Singh is earning handsome money 

from the business of organic farming. To popularize organic farming, a prerequisite 

is to create awareness among consumers about organic food standards.

Significance

Way-forward

Preparing jaggery cubes

Hon'ble DC, Hoshiarpur's visit
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ECOFRIENDLY INNOVATIVE 
TECHNIQUES FOR ORGANIC FARMING

Background

Innovation

Indiscriminate use of pesticides is responsible for 

causing number of disastrous consequences including 

environmental pollution, toxicity on non-target 

organisms, pest resistance, pesticide residues spread 

and direct toxicity to users. The present time demands 

to adopt such farming techniques which complement 

the surrounding ecology. This is well implemented by 

Mr. Didar Singh, a farmer from village Shatabgarh. 

Half a decade earlier, like other farmers he sprayed 

chemicals to enhance crop production. But his inner 

voice propelled him to discontinue this practice as he 

saw huge environmental pollution due to application of 

these harmful chemicals. 

Mr. Didar Singh started organic farming and developed many innovative techniques 

to enhance plant growth and to save crops from pest attack without use of pesticides. 

He stores Gaumutra of his two Sahiwal 

cows in big drums. He uses it for seed 

treatment and as insecticide spray to 

control aphid, jassid and caterpillar 

attack on different crops. He uses one-

year old cow dung cakes and mixes these 

with water. He sieves water from mixture 

and spray this water as “Homemade 

Urea” which helps in fast growth of crop 

plants. He prepares an extract from equal 

amount of neem, milkweed and dhatura 

leaves in water after keeping the mixture for whole night in Hara (an earthen chamber 

for slow cooking on hot coals/dung cakes). He sprays this extract and Gaumutra 

Name:

Age: 

Qualification:

Address:

Mobile No: 

Email:

 S. Didar Singh

42 years

 Matric

 Village Shtabgarh, 
                 Block-Derabassi-
                 140 603, S.A.S. Nagar 
                 (Mohali),  Punjab

+91-98147-96046

 didarkamboj15@gmail.com

Survey of organic Gobhi Sarson field
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alternatively for the effective control of 

harmful cauliflower caterpillar. 

According to him, seed treatment with 

Gaumutra for whole night before 

sowing helps to control 80% attack of 

maize borer and sorghum shoot fly in 

maize and sorghum, respectively. In 

addition, he mixes one litre sour lassi in 

16 litre water and sprays this mixture as 

fungicide on pulses against blight 

disease.

Mr. Didar Singh is a torch bearer among farmers to adopt ecofriendly techniques for 

crop management. This is a big step to 

popularize and increase the area under 

organic farming. His innovative ideas 

will help to establish an ecological 

ba l ance  w i th  na tu ra l  r e sou rce  

management, enhance soil fertility and 

prevent pest problems economically. 

Moreover, market of organic produce is 

getting popularity day by day. 

He heartily desires to popularize the use of his innovative techniques of organic 

farming for crop management to save our environment from soil, air and water 

pollution. As organic farming is rapidly growing in India, he is spreading a healthy 

set-up for positive economic outcome. He is a wonderful example to change mindset 

of farmers. His thoughts are pioneering and will have tremendous scope to establish a 

disease free and well-fed society by providing healthy food.

Significance

Way-forward

Contributors:

Harmeet Kaur and Yashwant Singh

Krishi Vigyan Kendra, Mohali (SAS Nagar)-140 103, Punjab

Making and spraying Gaumutra+neem
extractas insecticide
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INNOVATIVE METHOD OF PREPARING
COMPOST FROM FARMYARD MANURE

WITH WASTE DECOMPOSER

Background

Innovation

National Centre of Organic Farming (NCOF), 
Ghaziabad has launched waste decomposer culture, 
which is proving as win-win technology to the farmers. 
Waste decomposer is a consortium of microorganisms 
extracted from desi cow dung and used for preparing 
compost from organic waste in 35-40 days. The NCOF 
has recommended waste decomposer for quick 
decomposition of bio-waste into compost by following 
steps:

i.    Pile 18-20 cm thick layer of bio-wastes (cow dung, 
agricultural & kitchen wastes) on the ground.

ii.  Wet bio-waste with solution of waste decomposer.

iii. Spread another 18-20 cm thick layer of bio-waste over earlier layer and again wet 
with waste decomposer solution.

iv. Above processes are repeated till piling goes upto 30-45 cm height. Turn pile at 
every 7 days interval and add more solution at every turning.

v. Maintain 60% moisture level in heap during entire period of composting. 
Compost gets ready in 35-40 days.

Above process looks laborious as turning the pile at every week requires lot of labour 
and time. 

S. Chanan Singh has find out an innovative method of preparing compost from 
farmyard manure (FYM) with the use of waste decomposer as follow:

i. FYM is piled upto 4-5 feet height on the surface of ground. 

ii. Holes are made in FYM pile/heap upto 3.5-4.0 feet depth randomly at about 10-
12 inches distance with a wooden rod and are filled-up with waste decomposer 
solution. Solution of waste decomposer spread uniformly in FYM pile. After that 
holes are covered with FYM.  

iii. After 18-20 days, again holes are made in the heap at 10-12 inch distance at 
newer places, which are again filled-up with waste decomposer solution 
followed by its covering with FYM.

Name:

Age:

Qualification:

Address:

Mobile No: 

Email:

 S. Chanan Singh Sran

 26 years

 BA

 Village Patti, Tarn 
Taran-143 416, Punjab

+91-9988960665

 schanan297@gmail.com
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iv. In this way, whole FYM heap is treated with waste decomposer solution and good quality 
compost is obtained without any turning of heap. Compost gets ready in 50 days.

In this innovative approach, single person is required and process is completed in 
single day only and method takes only 10 more days to prepare compost.

For preparing compost from same quantity of FYM say 20 tonn, process 
recommended by NCOF requires about 6 mandays (3 persons for 2 days) for turning 
the pile. If, 4 turnings are to be given in whole process, then total cost of preparing 
compost by NCOF technique stand about ?7200.00 @ ?300/manday. The innovative 
approach developed by S. Chanan Singh to decompose FYM requires only 1 manday 
(?300 only) for making hole followed by filling with waste decomposer solution. If, 
same is repeated at least 3 times during whole process, then total cost stand about 
?900 only. Hence, by adopting his innovative approach, one can save ?6100.00 for 
preparing compost from 20 t of FYM. 

The practice of accelerating decomposition of FYM and preparing compost with 
waste decomposer solution is really innovative involving very less efforts. Thus, by 
adopting this technique one can save lot of labour and additional expenses.

Significance

Way-forward

Contributors:

Anil Kumar and Balwinder Kumar

Krishi Vigyan Kendra, Tarn Taran-143 412, Punjab

Waste Decomposer Solution in Tanks,  Making hole and inserting
waste decomposer solution in FYM pile
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Section-6Section-6

Innovative Integration of
Farming Activities

Innovative Integration of
Farming Activities

Integrated farming is the key to enhance income of small and 

marginal farmers in order to meet rapidly growing needs of their 

families. Integration of various activities not only leads to 

diversification but also sustainability of farming in terms of 

resource utilization and waste management. The by-products or 

waste generated in one component of integrated farming are utilized 

in other components. The most common and tradition integration is 

cultivation of crops and practicing animal husbandry. The crop 

biomass is used as fodder for dairy animals and the FYM is used as 

manure for crops. 

The innovative farmers have developed their own need based 

integration of various components like dairy, fishery, piggery, goat 

and sheep rearing, poultry, nursery and ornamental crops. Such 

integration models created by farmers have reduced the cost by 

improved waste and resource utilization and increasing the 

productivity per unit farm per year. Few innovations are documented 

in this section for motivating the farming community.
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INTEGRATED FARMING FOR
SUSTAINABLE INCOME

Background

Innovation

Integrated farming (or mixed farming) is a promising 

approach that involves a change in existing farming 

practice to enhance farmers' income, security, poverty 

reduction with ensured food security and system's 

sustainability. It involves optimal utilization of 

available resources and efficient recycling of farm 

waste for productive purposes to make the enterprise 

feasible, eco-friendly and economically viable. 

Integration of crop production with piggery and fish 

farming, not only supplement the farmer's income, but 

could also enhance family labour employment. 

Integrated approach involving piggery and fishery has 

advantage of utilizing the waste generated by pigs as fish 

feed, besides regular income to the farmers.

S. Sukhjinder Singh, a young farmer in Mansa district of Punjab has adopted a mixed 

farming approach by integrating pig and fish farming simultaneously with traditional 

rice-wheat cropping system in the region. He has a piggery unit measuring 3000 

square feet (120 feet x 25 feet) with 12 adults (10 females and 2 males) and integrated 

with a fish pond of size measuring 10,000 
2m  (1 ha). He purchased the male adults @ 

`15,000/- per animal and female @ 

`12,000/- per animal with an initial one 

time recurring expenditure of ̀ 1,50,000/-

. He also invested `1,20,000/- on the 

purchase of feed, medicine and other 

utilities. He obtains the left-over waste 

from marriage palaces for his piggery 

unit. S. Sukhjinder Singh has links with 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Sukhjinder Singh

 38 years

th 12  standard

 Village Khiala, Mansa-

151 505, Dist Mansa, Punjab

+91-9815577430

Sh. Sukhjinder Singh at his pig farm
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Contributors:

Gurdeep Singh, Pritpal Singh and Bharat Singh

Krishi Vigyan Kendra, Mansa at Khokhar Khurd-151 505, Punjab

potato cold stores and also procures the waste produce to be used as piggery feed. The 

excreta of piggery unit is used as fish feed in ponds. By doing so, he saves extra 

expenditure to be incurred on the purchase of fish feed. In this way, he is also 

contributing towards eco-friendly and sustainable production of fish.

In view of realization that his major cost input was on fish feed, he planned to 

integrate piggery with fish farming. By doing so, his annual income from fish 

farming unit has increased by 20 per cent. Now, besides enhanced income from 

fishery, he is also getting handsome income from piggery unit. He is selling pig kids 

@ ̀ 180-200/- per kg live weight and adults @ 75-95/- per kg live weight in the local 

market. His gross income from piggery unit is `4,50,000/- per annum and from 

fishery unit  ̀ 2,50,000/- per annum. His net income from integrated farming system 

in ̀ 2,98,500/- per ha.

This innovative technique of integrated farming on scientifically backed technology 

adoption could easily be out-scaled with government intervention. Farmers with 

smaller land holdings can adopt such farming approaches. However, small and 

marginal farmers would require initial financial support in the form of subsidy from 

Government to establishment such lucrative enterprises.

Significance

Way-forward

`

Integrated farm (piggery + fish farm) A view of fish harvesting 
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INNOVATIVE INTEGRATION OF BACKWARD AND
FORWARD LINKAGES IN DAIRY BUSINESS

Background

Innovation

Dairy sector in Himachal Pradesh has some inherent 

bottlenecks like shortage of quality fodder, lack of 

dependable animal health care facilities, harsh climatic 

conditions etc. Potential of this sector has not been 

harnessed fully, as a result, significant proportion of 

supplies of milk (daily 1.5 lakh litres) and milk products 

in Himachal Pradesh is coming from neighbouring 

states like Punjab and Haryana. This highlights need for 

further strengthening and development of the dairy 

sector in this hilly state. Dairy sector in Low Hill Zone 

has comparative advantage over other zones of the state 

as above mentioned hurdles are not very stern. This 

zone becomes self-reliant in production of dairy products 

for the whole Himachal. Besides, 

dairy sector has complementary 

relation with agricultural sector 

and will also have positive 

impact on crop husbandry.

Mr Taran Singh, a marginal 

farmer was practicing farming 

of traditional cereal based 

cropping system with meagre 

livelihood. He shifted to dairy 

farming subsequently and 

gradually grew his herd size to 26 animals during 2018. Earlier, he started facing 

fodder shortage for which he started contractual arrangements at pre-decided price, 

to have assured supply of desirable fodder. He also started producing feed 

concentrate from locally available resources to ensure quality of feed and to reduce 

Name:

Age: 

Qualification: 

Address:

Mobile No: 

 S. Taran Singh

49 years

th5  standard

 Village Akalgarh P.O. 
Shivpur, Teh Paonta Sahib, Dist 
Sirmaur HP. 173 025

+91-9418090251

S. Taran Singh at his dairy farm
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Contributors:

Manoj Gupta, Anand Singh and B Pal

Krishi Vigyan Kendra, Sirmaur at Dhaula Kuan-173 001, HP

cost of animal rearing. As milk output of 

his dairy increased and disposal of milk 

was getting difficult and difficult with 

every passing year he adopted modern 

milk processing technologies for value 

addition in milk. He started producing 

full range of milk products like curd, 

butter milk, ghee, khoya and sweets 

which he branded as Kartar Dairy and 

started selling in his outlets in Paonta 

Sahib market.

Today he is practicing cattle and buffalo based dairy farming on a quite large scale 

and his average daily milk production ranged between 500 to 800 litres. He could 

multiply his profits by producing full range of milk products. Direct retailing of milk 

and milk products in Paonta Sahib market has removed role of middlemen in 

marketing of his produce. 

The hardwork and zeal of Mr. Taran Singh resulted into a journey from three animals 

to a herd of 40 animals speaks volume about his capabilities and forward–looking 

approach. Introduction of productive breeds of animal alongwith integration of 

processing and marketing role is the key to success of dairy enterprises of Mr Taran 

Singh. Pursuit of replication of this model has encouraged many farmers to reorient 

their existing dairy farms with scientific interventions to make animal husbandry a 

viable mode of employment and income generation. Value addition of the milk 

helped Mr Singh in cornering maximum share in consumer's price.Based on the 

successful experience Mr. Taran Singh, it should be possible to replicate such model 

for improving the livelihoods of small and poor farmers.

Significance

Way-forward

Farmer with modern milk processing
technologies
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Background

Innovation

Due to average small holdings, all the research and 

extension agencies strongly advocated adoption of 

integrated farming system. One such farmer namely 

Mr. Ghulam Ahmad Mir of village Mool Chitragam of 

district Shopian started innovative integrated farming 

system, keeping under consideration the resources 

available. This progressive farmer owes a land of 40 

kanals which includes apple orchard, vegetable farm, 

poultry farm and fish farm in addition to livesock 

including sheep, goat, cow and buffalo. The farmer is 

growing vegetables in both protected and open 

conditions and sells them in local market. 

Mr. Ghulam Ahmad Mir spared 

2 kanals of land for poultry 

farm (4 in No.) and 2 kanals 

for fish farm using perennial 

water runway for rearing 

trout fish. He approached 

department of fisheries and 

department of poultry for 

financial assistance who 

helped him under RKVY 

and got his structures 

constructed for these two 

units Satisfied with the 

returns from these units he 

increased the capacity of fish 

INNOVATIVE IFS: SOLUTION FOR 
ENHANCING INCOME OF SMALL FARMS

Name:

Age:

Qualification:

Address:

Mobile No: 

 Mr. Ghulam Mohmad Mir

 57 years

 8th

 Village Mool 
Chitragam, Distt Shopian-
192305, J&K

+91-7051610812

Integrated farming system adopted by farmer
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farm from an initial of 15q/year to 30q/year. 

The fish farming now fetches him an amount of 

`1.5 lakh/year. Similarly, he raised the poultry 

capacity of his farm and has become a major 

poultry supplier of the district with an income 

of 4.8 lakhs/year. By integrating these two 

components with fruit and vegetable farming 

his income has increased by about 37 per cent 

and earns a total of 16.68 lakhs per annum. He 

mainly grows cauliflower, tomato, potato, brinjal, 

cucumber, knol khol, kale, carrot, turnip and radish. Among fruits, he grows apple 

and pear 

The integration of many 

components of farming based 

on the local demand has 

significantly enhance the 

farm income as detailed in the 

Tables 1 and 2.

Shopian district has large 

water resources. So, these 

runways and water dams can 

be utilized for fish farming. 

Further, large amount of poultry birds are imported from outside state. So, 

introducing poultry enterprises along with horticulture will boost livelihood 

opportunities. As 90 % of farmers are related with fruit industry. Being perennial tree 

crop, demands labour at specific period. This innovation is a futuristic one and will 

have tremendous economic and operational implications.

Significance

Way-forward

Contributors:
GM Mir, Mir Shabir and Parmeet Singh

Krishi Vigyan Kendra, Shopian-192 305, J&K

Table 1: Farm Economics of IFS System 
S. 
No 

Component Net Profit 
(`)  

% of Total 
Income 

1. Fruit (Apple & Pear) 7,20,000 43.2 

2. Vegetables  3,18,000 19.1 

3. Poultry 4,80,000 28.8 

4. Fish 1,50,000 8.9 

Total  16,68,000  

 
  

 

Conventional  (Fruit and 
Vegetables)  

Integrated 
System

Farming  
 

10,38,000
 

16,68,000
 

Table 2: Net Profit per Annum(`)

Conventional v/s Integrated Farming
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INTEGRATED FARMING MADE
MARGINAL FARMER A ROLE MODEL

IN TEMPERATE KASHMIR VALLEY

Background

Innovation

Un-employment is a serious problem in the state of 

Jammu & Kashmir including the village Budgam (2 km 

from Kulgam) in the South Kashmir where Mr. Gowhar 

Ahmad Ganie resides. Farming becomes more difficult 

in Kashmir due harsh winter conditions, difficult 

terrain, fragmented land holdings and turmoil in the 

valley due to militancy. Total cultivable land available 

with the family is only 0.35 ha. Like other farmers in the 

locality they grew conventional crops like rice in kharif 

and brown sarson in rabi. Returns from the crops were 

very low with rice –brown sarson sequence and it was 

very difficult for the family to meet the daily expenses.

Gowhar along with his elder brother Tariq started searching options for increasing 

family income and contemplated idea of integrated farming while digging fish pond 

he was discouraged by the neighboring farmers, however, without caring about the 

criticism he continued with the idea of IFS. This innovative initiative of the town 

opened new avenues for remunerative farming with technical backstopping about 

poultry, fishery, horticulture and floriculture from KVK-Kulgam. In the process he 

finally established a fish pond 

over an area of 0.1 ha. He 

further integrated Vanraja 

and Kroiler birds to his 

farming uptim. He also 

constructed two poly-

houses for off-season 

vegetable cultivation and 

r a i s i n g  o f  n u r s e r y .  

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Gowhar Ahmad Ganie

32 years

 Matric

 R/O Bogound, PO 
Kulgam, Teh.&Distt Kulgam-
192231

+91-8082400203
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Gradually he added four 

more poly houses for raising 

pot flowers and ornamental 

plants also this has resulted 

in substantial improvement 

in the family income of this 

innovative farmer along 

with getting year round 

employment. Further, he 

d e v e l o p e d  i n t e r e s t  i n  

landscaping and avenue plants. He has also started growing lawn grasses and 

ornamental plants, which is in great demand in the area. 

With conventional methods his annual income was just around ?  23000 which 

improved exponentially with the adoption of integration of poultry, fishery, 

floriculture and agriculture in his faring resides to the tune of ?  2.77 lakh in the year 

2013. There is no looking back and now his family income has increased to ?  1.6 

lakh per month and the contribution from different components in terms of net profit 

per annum is ?  1.36 lakh from fishery. ?  7.24 lakh from poultry, ?  1.52  lakh from 

sale of pot flowers, vegetable and flower seedlings and ?  9.0 lakhs from 

landscaping. Excelling in the field of farming Gowhar has received several state and 

national awards. He is not only earning for family but at present he is giving 

employment to more than 30 unemployed youth and he is recognized as role model 

and a mantor for several young entrepreneurs. 

There is need to replicate such success stories and exchange such enthusiastic and 

energetic farmers by benefiting through different flagship schemes. KVK Kulgam is 

in close coordination with line departments and  is trying to connect the farming 

family with different schemes being operated in district.

Significance

Way-forward

Contributors:
T Mubarak, Ab Shakoor and Shahid A Gojri

Krishi Vigyan Kendra, Kulgam 192 101, J&K
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Innovative Cropping SolutionsInnovative Cropping Solutions

Crop production involves a series of operations from land 

preparation till harvesting. There are improved technology and 

practices developed for every operation. However, these 

technologies are developed for larger areas and need fine tuning with 

respect to the micro agricultural situations. The need for these fine 

tunings cannot be assessed and addressed by the scientific 

community. The innovative farmers living in a particular agro-

situation are assessing and identifying such fine tuning required and 

are contributing in a big way at micro levels. 

Space utilization, altered sowing techniques to save on cost of 

labour and seed, crop waste utilization, intercropping modules, 

introduction of region specific new crops are few such innovations 

documented in this section. Such innovations have remarkable crop 

or region specific impact on farm economy
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VERTICAL VEGETABLE FARMING
FOR DOUBLING INCOME

Background

Innovation

Vegetable production has always been a profitable 

enterprise over traditional rice-wheat cropping system. 

However, fluctuation in market price caused by market 

glut during main season results to substantial decline in 

net profits, and even sometimes loss to the vegetable 

growers. On the other hand, off-season vegetable 

production fetches good price in market. Production of 

quality vegetables under protected structures has also 

been practised, but it needs huge initial investment. 

Vertical vegetable farming has been preferred by small 

farmers under Bower system for cucurbits production 

during rainy season. 

Sh. Davinder Singh Dhillon has established a Bower system on 1.0 acres using 

cemented poles of 8.75 m × 5 inches ×5 inches. A total of 244 poles are installed at a 

spacing of 12.2 feet x 9.9 feet in outer boundary with inner rows, having alternate 

rows of poles Above the poles, a 

wire (8 mm thick) network is 

established with a mesh size of 

1.5 feet x 1.5 feet. At the 

boundary, a thick wire (14 

mm) is used, and  boundary 

poles are fastened with pegs 

using clamps to keep the 

structure stretched. The poles 

are kept 2 feet below ground 

surface and f ixed with 

concrete foundation. He 

transplants bottle bourd, bitter 

Name:

Age: 

Qualification:

Address:

Mobile No: 

 S. Davinder Singh Dhillon

38 years

th 12  standard

 Village Burj Dhilwan,
                 Mansa-151 505, 
                 Punjab

+91-98763-18457

Vertical vegetable farming with Bower system
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gourd and ridge gourd in the ratio of 

45, 10 and 45% in the first week of 

June. About 25 days after 

transplanting, plants are tied with 

nylon threads to the mesh. Once 

plants spread on the wire network, 

leaves are clipped to allow sun light 

to reach the ground surface. He 

starts picking bottle gourd about 60 

days, ridge gourd 45 days and bitter 

gourd 60 days after transplanting. 

He is even cultivating cowpeas 

under the Bower system to increase the land use efficiency.    

On an average, he is harvesting 

around 50-60 kg bottle gourd/day, 50-

60 kg ridge gourd/day and 8-10 kg 

bitter gourd/ 2 days upto last week of 

October. He is selling bottle gourd @ 

`10-35/- per kg, ridge gourd @ 15-35/- 

per kg and bitter gourd @ `25-40/- per 

kg. Cowpea cultivated under the Bower 

system is sold @ ̀ 30-50/- per kg.  

Vertical vegetable farming (particularly cucurbits) on Bower system and a crop like 

cowpeas under it could enhance income of farmers by fetching higher price of quality 

produce. Further, a daily income helps the small farmer for his day-to-day expenses. 

Being a leguminous crop, cultivation of cowpeas could maintain soil health at no 

additional cost.

Significance

Way-forward

Contributors:

Pritpal Singh, Gurdeep Singh and GPS Sodhi

Krishi Vigyan Kendra, Mansa at Khokhar Khurd-151 505, Punjab

Scientists explanning IPM in Vegetable farming

Farmer scientist interaction at farmers' field
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BOOMING PROFIT THROUGH
 DIRECT SEEDING OF ONION

Background

Innovation

Onion is a commercial vegetable crop grown almost all 

over the country. It is important and indispensable item 

in every kitchen as condiment, vegetable and salad. 

Maharashtra is the major onion growing state in the 

country followed by Gujarat, Karnataka and Tamil 

Nadu. Though the productivity of this crop in Punjab is 

21t/ha (nearly double than national average) but the 

area under cultivation is only 8000 ha, due to high cost 

of cultivation and labour dependency.

Two small farmers from village Sawal namely S. 

Balkar Singh and S. Sukhjinder Singh use to cultivate 

cauliflower, tomato, brinjal and carrot. As soon as they 

came to know that onion can fetch higher returns due to 

scarcity of produce in the market every year, they included onion crop in their 

cropping sequence. They started onion cultivation in 1 kanal area by transplanting of 

nursery.  In next year with the gain in experience and confidence, they shifted 2.0 

acre area from wheat to onion crop. Shortage of labour was the main constraint faced 

by them while increasing area under the crop because all the operations from nursery 

sowing to transplanting are to be done manually. 

To combat with this problem they decided to go 

for direct seeding of onion with machine. 

Firstly, they used this method of direct seeding 

on 2.0 kanal with locally manufactured carrot 

sowing machine. The machine sow two lines 

per bed, but the size of produce was very large 

which was not acceptable in market. In the very 

next year they modified the machine by 

changing the seed disc and increasing the 

Name:

Age:

Qualification:

Address:

Mobile No: 

Email:

 S. Balkar Singh and

             S. Sukhwinder Singh

 60 & 35 years

 Matric & 10+2

 Village Sawal, Teh.  
                 Sultanpur Lodhi, Distt. 
                 Kapurthala, Punjab

+91-94657-55249, 
98719-48520

 sukhjindersingh83 
             @gamil.com

Direct Seeded Onion
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number of rows to three per bed to get optimum size of onion produce. This machine 

costs about `80,000 and additional cost of 8000 incurred for changing the set of 

discs. 

The machine takes only 2 hrs to plant an acre while human labour takes one whole 

day to transplant nursery in one acre. It was also observed that 1 kg seed was 

sufficient to plant an acre with machine, where as in traditional method, they used 

2.0-2.5 kg seed.

`

Significance

Way-forward

Convinced from the technique, 5 farmers from the village sawal started onion 

cultivation by this method. Practical demonstration of the technology shall be 

helpful in up scaling the technique.

Contributors:

Amandeep Kaur and Bindu

Krishi Vigyan Kendra, Kapurthala-144 626, Punjab

S.
No.

 
 Operational 

activity
 

             
Expenditure (`)

 

  Direct seeding  Transplanting  

1
 

Ploughing 
Planking

& 
 

3000
 

3000
 

2 Bed making - 1300  

3 Seed 
Cost (12000/kg) 

15600  24000  

4 Seed treatment 100 100  

5 Planting cost 1400 4500 (beds)  

6000 (flat)  

6 Fertilizer cost 3500 3500  
7 Weedicide  cost 6000 (2 weedings)  3500 (Goal+1weeding)  
8 Plant protection 10000  10000  
9 Irrigation cost 390 390  

 Total cost 39990 50290  
    

10 Yield 240 qt. 150 qt.  
11 Harvesting, 

Transportation cost 
(60 / bag)

 

28800 18000  

12
 

Total income
 

Market rate (7/-/kg)
 

168000
 

105000
 

 
Net income

 
99210

 
36710

 
Nearly `62,500/- additional benefit was obtained by direct seeding of onion. 
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Background

Innovation

Bitter gourd tends to bear many stems and leaves, 

which shade fruit to cause problems such as fruit 

quality deterioration, uneven colouration and pest 

damage. Hence, to improve the yield and quality of 

bitter gourd, S. Binder Singh practised trailing of 

bittergourd to fetch more price of their produce.

The farmers in addition to use the horizontal space on 

ground also exploit the vertical space up to 8 ft. height. 

Bamboo sticks are erected at 4-5 m interval and five tier 

system is created using moulded iron wires which are 

tied around the bamboo stick in a straight line up to 60 m 

length. The outer bamboo sticks are given the support with inverted  iron wires tied 

with old cycles tyres buried in the soil, on both the sides of the field.

S Binder Singh 

grows cucumber and bittergourd 

following intercropping concept in 

the month of March. He sows 

bittergourd seeds on raised furrow of 

105-110 cm width with a plant 

spacing of 90 cm. The cucumber 

seeds are also sown in intra-row 

 For this pendals 

of 1.5 m height are erected using bamboo poles, wooden stakes, GI pipes or other 

sturdy materials when the plants start vining. Steel wires/strings, preferably coated 

with rust proof materials like plastic are used to connect the stakes, and to which coir 

and plastic ropes are tied in criss-cross manner so that horizontal coir/plastic ropes 

run across on the top forming a net. 

Vines are supported by bamboo 

stakes, which help vines freely, climb 

and reach the top. 

Name:
S/o: 
Age:
Qualification:
Address:

Mobile No: 
E-mail:

 S. Binder Singh
S. Jung Singh
 46 yrs.

 B.A.
 Bassi Pathana, 

                Dulwan-140 412,
                Fatehgarh Sahib, 
                Punjab

+91-9876054066
 kfsdulwan@yahoo.com

RAISING OF BITTERGOURD BY
TRAILING ON LOW COST INFRASTRUCTURE

Scientist inspecting bittergourd crop
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spacing of bittergourd using 3 seeds per hill. In this system, total number of beds 

varied from 55-60. In this way, he is getting the early crop that fetches good market 

price.

The bittergourd raised on support system uses the vertical space upto 8 ft. height. 

Therefore, the promotion of such farm innovation by 

such profitable 

cultivation of mixed vegetables farming using the horizontal and vertical spaces.

Significance

Way-forward

The bittergourd vines occupy vertical 

space in the first fortnight of April 

onward. Bittergourd, thus, cames to 

fruiting one month earlier than the main 

crop. This helped the farmer to realise 

high premium price almost double than 

main season crop. Besides this, high 

yielding variety, quality product, good 

marketing channel, farm gate selling of 

produce, pooling transport are the 

contributory factors that make the 

innovation successful. However, they are 

also getting additional income by 

intercropping of cucumber. They are 

getting about 200q / acre from 

bittergourd and 30 q from the cucumber 

with the net income of about ` 1,70,000 

per acre per annum. 

subsidizing the investment on 

the infrastructure so that more farmers are motivated to adopt 

Contributors:

Arvind Preet Kaur, Harinder Singh and Vipan Kumar Rampal  

Krishi Vigyan Kendra, Fatehgarh Sahib-140407,  Punjab

Bittergourd crop trailing system

Healthy Bittergourd crop
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Background

Innovation

The farmers use traditional method of sowing of potato 

on beds of 26 inch width and sow only one line per bed. 

But under this innovation 3 lines of potatoes are sown 

beds of 52 inches width, which differentiate this 

innovation than traditional method. The yield of potato 

crop sown with traditional method ranges between 250-

310 quintals but by this method yield up to 350-380 

quintals/ha is recorded. This innovation also saves 

labour and input costs. Net saving of ` 22000/ acre is 

recorded. The 

quality of 

tuber is also 

very good. A

Mr. Darshan Singh Sidhu  doesn't burn the straw

ll the DAP, MOP and 50 kg 

urea was applied as a basal dose and the 

rest of the urea was applied in two split 

doses 30 days after sowing and 50 days 

after sowing. Potato haulms were cut 

manually in the first week of February 

i.e. 110 days after planting.

 of paddy crop. He uses the chopper-

cum-spreader in his field for straw management. He chops the straw and stubbles and 

incorporates it into the soil with soil stirring plough followed by discing or rotavator 

and soil is prepared for potato sowing. It allows the sowing of potato with potato 

planter, without any hindrance. Then he makes the beds with specially designed 

potato bed planter. This potato bed planter is specially modified by Mr. Darshan 

Singh. He sows the three lines of potato per bed. The width of the bed is 52 inches. In 

this way Mr. Sidhu not only saves soil, water and environment but helps in 

decreasing the air and water pollution also.

Name:

S/o: 

Age:

Qualification:

Address:

Mobile No: 

E-mail:

 S. Darshan Singh Sidhu

S. Avtar Singh Sidhu

 55 years

 Graduation

 VPO Rampura,  
Bathinda-151 103, Punjab

+91-9216721264

 guramarphulka@

              gmail.com

Potato crop after incorporation of Rice Residue

INNOVATIVE TECHNIQUE FOR
SOWING OF POTATO ON BEDS

AFTER MANAGING PADDY STRAW 
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This innovation is enhancing water and 

nutrient use efficiency vis-a-vis improving 

quality and yield of potato crop. 

By using this innovation more than 40 % 

irrigation water was saved. Cosmetic 

quality of the potato was improved to 

notable extent. About 10% yield increase 

was noted but the quality and size of the 

tuber was very attractive resulting in good 

price. This innovation is important from 

environment and health point of view, 

because Mr. Sidhu sows the potato crop 

without burning paddy straw.  This is a big 

step towards rice residue management 

under resources conservation technologies.

Significance

Way-forward

KVK Bathinda is playing its pivotal role in dissemination of this innovation. One 

field day on this innovation has been organised by KVK Bathinda in which then 

Director of Extension Education, Dr. H S Dhaliwal was the chief guest. In this field 

day more than 200 farmers of the neighbouring villages especially the potato 

growers' actively participated. The documentary of this new innovation depicting 

various activities right from managing paddy straw up to harvesting of potato crop 

has been displayed in many training camps/ kisan gosthis. About 10 field visits of 

progressive farmers has been organised at his farm to see the success of this 

innovation. 

Contributors:

J S Brar, A S Sandhu and G S Dhillon

Krishi Vigyan Kendra, Bathinda-151 001, Punjab

Incorporation of paddy straw

ATARI & KVK team visited farmer's field 

116 Contemplating Agricultural Growth through Farmers' Frugal Innovations

Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Name:

Age: 

Qualification:

Address:

Mobile No: 

 S. Pritam Singh

63 years

 Matriculation

 Village Jhanda Kalan, 
                 Sardulgarh-151 507,
                 Mansa, Punjab

+91-98768-53415

INTER-CROPPING OF GARDEN PEAS AND
CAPSICUM FOR INCOME ENHANCEMENT

Background

Innovation

Rice-wheat crop rotation in Punjab has created serious 

depletion and degradation of natural resources, 

especially the ground water and soil fertility. In this 

context, crop diversification is of utmost importance 

for ecological equilibrium. Cultivating vegetable crops 

can pave a way for diversification and can also raise the 

economic status of farmers.  Innovative ideas and 

technical skills tried in vegetable production can lead to 

rich dividends and such new ideas can be emulated by 

other farmers for raising their economic status. 

Innovative idea of inter-cropping of peas in capsicum 

practiced by Sh. Pritam Singh of village Jhanda Kalan, 

can be easily replicated in other areas.

In this system, inter-cropping of garden peas (Pisum sativum L., var. Punjab-89) in 

capsicum (Capsicum annuum L., var. Indra) is practiced as an alternate to wheat 

(Triticum aestivum L.) for income enhancement. Capsicum seedlings are 

transplanted (5-6 leaves stage) on the 

Southern sides of the ridges (45-50 cm 

wide) constructed on the East-West 

direction (138 ridges/ ha) in the first 

fortnight of November. Garden peas are 

sown by dibbling method on the 

Northern side of the ridge. Immediately 

after sowing garden peas, field is 

irrigated (7-8 cm) for easy establishment 

of the capsicum seedlings. Rice straw 

(50-60 cm long) is placed as a mulch 
omaterial at an angle of 45  towards Southern side of the ridge to provide protection to 

capsicum seedlings against frost during winter months. Capsicum + peas inter-

Capsicum-peas inter-cropping
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cropping system is fertilized with 230-400 kg 

N/ ha and 60-120 kg P O /ha besides weekly 2 5

foliar sprays of water soluble nutrient mixtures 

(19-19-19). 

Average gross returns from this inter-cropping 

system varied between `2,16,000 and 

2,50,000/- per ha (mean=2,32,000/- per ha) to 

fetch an average net returns between `1,62,000 and 1,99,000/- per ha (` 1,80,000/- 

per ha). The returns from capsicum + peas inter-

cropping are four times higher than traditional 

crops (wheat/oilseeds). The benefit-cost ratio 

of this inter-cropping system varied between 

4.1 and 5.0 (mean=4.4). Several farmers have 

tried to inter-crop onion and cucumber in 

capsicum with varying degree of success. But, 

an agri-innovation comprising inter-cropping 

of sweet peas in capsicum has been in practice 

with greater success.

Participatory research work to fine tune the technology with respect to proper seed 

rate, spacing, nutrient management and irrigation scheduling for this inter-cropping 

system will lead to enhanced production from both the crops.  Farmers' field schools 

(FSS) need to be organized at the time of important field operation such as field 

preparation, nursery sowing and transplanting, weed management, rice straw 

mulching etc. To demonstrate this technology, various extension activities, such as 

FSS, trainings, method demonstrations, field days etc. should be organized at 

practicing farmers' fields. 

Significance

Way-forward

Contributors:

Pritpal Singh, Gurdeep Singh and GPS Sodhi

Krishi Vigyan Kendra, Mansa at Khokhar Khurd-151 505, Punjab

Bumper sweet peas crop sown under
capsicum-peas intercropping system 

Capsicum covered under
rice straw mulch
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LUCRATIVE INCOME FROM INTERCROPPING
OF PEA IN PEAR ORCHARD

Background

Innovation

Significance

Garden pea ( is a major vegetable 

crop of district Tarn Taran and short duration verities 

are more popular as they fetches high premium in local 

and super vegetable market. Pear (Pyrus communis L.) 

is also a major fruit crop of district Tarn Taran. Mr. 

Gurwinder Singh, a progressive farmer, is growing pea 

as an intercrop in pear orchard for the last 3 years.

Most of the farmers are taking only single crop (pear) in 

a year but Mr. Gurwinder Singh is taking pea as extra 

crops in pear orchard. Intercropping gives higher 

income per unit area than sole cropping. It acts as an insurance against failure of pear 

crop in abnormal year/ off-season. Intercrops maintain soil fertility as the nutrient 

uptake is made from both layers and reduce soil runoff.  Mr. Gurwinder Singh is not 

only using this technology but he is promoting it in other pear growing farmers also. 

Due to using pea as intercrop in pear orchard, weed problem also solved in off season 

and soil fertility is also improved as pea is a leguminous crop, helps ultimately in 

enhanced nitrogen fixation in soil.

He is earning ` 15000-20000 per 

hectare additional income from pea. 

In addition there is cost cutting on 

urea application as 45 kg less urea/ 

hectare is required. Intercropping of 

pea has no ill effects on pear crop. 

He is using rain gun to irrigate the 

pea crop and saving water resources 

also. In this way a farmer can save 

Pisum sativum L.) 

Name:

Age:

Qualification:

Address:

Mobile No: 

Email : 

 S. Gurwinder Singh Sandhu

 43 years

 Graduation 
(B.P.Ed.)

 Village Jindawala, 
Development Block Patti, Taran 
Taran-143 412, Punjab

+91-98151-35700

jindanwala@yahoo.com

Team KVK visited farmer's field
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Contributors:

Nirmal Singh and Balwinder Kumar

Krishi Vigyan Kendra, Taran Taran- 143 412, Punjab

45 kg urea per hectare. If, all the pear growers of district Tarn Taran may grow pea in 

pear orchard and they can save 80 tonnes Urea amounting ̀  4.81 lakh approximately, 

Moreover soil health could be sustained for longer time. Similarly, one farmer is 

earning additional income of `15000- 20000/ ha by intercropping of pea in pear 

orchard. In this way the income of pear growers in district Tarn Taran as a whole will 

enhances by 2.67 to 3.56 crores along with huge saving of fertilizers and earning of 

additional premium.

Total area under pear in District Tarn Taran is 1783 hectare (2017-18) but at present 

this technology is popular in limited area (Approximately 80-100 hectare). 

According to Mr. Gurwinder Singh this technology is very good and we can cover 

1783 hectare pear orchard under this technology and other farmers also can earn 

extra income and improve the soil fertility and can decrease consumption of 

nitrogenous fertilizers especially urea 45 kg per hectare.

Way-forward
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Background

Innovation

Bilaspur district of Himachal Pradesh is situated in 

subtropical mountain low hill zone. Farmers are mostly 

small to marginal and are dependent on rainfall for good 

crops. Traditional farming system is followed by most 

of the farmers which is characterized by low yield due 

to complex problems arising due to uncontrollable 

insect-pests, diseases, untimely rains, lack of technical 

know-how and monkey menace. Due to these 

problems, many farmers have abandoned their fields 

and are engaged in other livelihood options. The 

problem of monkey attack in major field crops has been 

resolved to a greater extent by Sh Shyam Lal Thakur by 

introducing elephant foot yam (EFY) cultivation as his new innovation.

Sh. Shyam Lal Thakur, an innovative farmer has a land holding of 5.6 hectares with 

farming experience of 34 years. Due to complex problem of pests, diseases and 

monkey menace, his conventional farming system collapsed. He experimented a lot 

to solve the problem of monkey menace by planting different crop combinations. 

After 2-3 years of struggle, he selected elephant foot yam locally called zimikand, as 

a crop which is not attacked by monkey. He 

contacted Scientists of KVK, Bilaspur 

for providing cultivation technologies of 

this crop and adopted standardized 

technologies by growing two crops of 

elephant foot yam simultaneously, i.e. 

small corms upto 100 g size for seed 

purpose and 100-500 g for both vegetable 

as well as seed crop purpose. Presently, 

he is cultivating elephant foot yam in an 

Name:

Age: 

Qualification:

Address:

Mobile No.:

 Shyam Lal Thakur

 59 years 

 Under Matric

 Village Karot, PO 
Dhoba, Tehsil Sadar, District 
Bilaspur-174 001, HP

 +91-98577-15997

ELEPHANT FOOT YAM - A BOON FOR
MONKEY MENACE PRONE AREAS

Demonstration on EFY corm curing
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Contributors:

Ravinder Singh, Sanjay Kumar and JD Sharma

Krishi Vigyan Kendra, Bilaspur at Berthin-174 029, HP

area of 1.25 hectares and producing 320- 350 q of 

corms as fresh and 25-30 q as seed corms, 

adopting modified cultivation techniques ideal 

for both rainfed and irrigated conditions. His 

income from the sale of vegetable/seed corms is 

3.8 lakh per annuum. He has received many 

awards for his innovation; namely, State level 

'Kisan Doot Award' in 2008 and National level 

'Progressive Farmers Award' in 2009 for 

commercialization of elephant foot yam cultivation.

Keeping in view monkey menace as one of the major problems, scientists of Krishi 

Vigyan Kendra Bilaspur took initiative in motivating farmers for cultivation of 

elephant foot yam especially in monkey menace areas. It took 7-8 years for 

standardization of production, protection, recipes and storage technology and 

ultimately KVK got recommendation of elephant foot yam variety “Palam 

Zimikand-1” as the first variety for cultivation in the state. Its cultivation practices 

are acceptable to farmers as it replaced uneconomical traditional crops like maize, 

ginger etc. and fetched higher returns besides resolving the problem of monkey.

Efforts of Sh. Shyam Lal Thakur resulted in increasing the area under this crop, 

which ultimately improved socio-economic status and combat monkey menace. 

Presently, many hamlets in the vicinity of Karot village of Bilaspur district are 

cultivating elephant foot yam and Shyam Lal Thakur is acting as a forwarding agent. 

He purchases the produce from them and further markets it in mandis located in 

Himachal Pradesh and Punjab. Village Karot can act as demonstration to other 

farmers groups if exposure vsitis of interested groups are organised.

Significance

Way-forward

Honoured by former CM, HP
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Background

Innovation

Commercial vegetable cultivation is highly popular 

and remunerative in fragmented land holdings of Kullu 

Valley of Himachal Pradesh comprising about 94.7 % 

small and marginal farmers. Owing to monocropping 

and vagaries of the weather caused heavy losses to the 

growers and causes low productivity. This situation 

leads to  the heavy debt of farmers from different 

cooperative loan banks. However, with the use of 

multiple crops, which fits very well in the cropping 

sequence and also give high returns is the need of the 

hour under such situations. Sh. Het Ram applied his 

sense of good knowledge in agriculture techniques 

came up with the innovative technique of intercropping 

of different vegetable crops for better returns.

In case of vegetable cultivation taking many crops in one season by intercropping is 

commonly done but taking three different crops in one season in the same field 

require the years of experience in that niche where microclimate changes at every 10 

km. The technique of intercropping cucumber and bean with squashes developed by 

Sh. Het Ram has been proved the best for 

utilization of vertical space and each and 

every corner of the field. Growing 

squashes as main crop in 70 per cent area 

and intercropping bean and cucumber in 

remaining 30 per cent area (Four rows of 

squashes followed by two rows of bean 

and one row of cucumber). Through this 

i n n o v a t i v e  m e t h o d  o f  c r o p  

diversification, about 160 q of squashes, 

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Sh. Het Ram

42 years

 Graduate

 Village Kalehali, PO 
Bajaura-175 125, Distt. Kullu, HP

+91-8091218561

ENHANCING FARMER'S INCOME THROUGH
UNIQUE INTERCROPPING OF VEGETABLES

Farmer in his intercropped crop field
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Contributors:

K C Sharma and Subhash Kumar

Krishi Vigyan Kendra, Kullu at Bajaura-175 125. HP

25 q of bush bean and 15 q of cucumber per hectare is being 

harvested to the tune of `2,57,500 and net returns of 

`1,99,200 with the benefit cost ratio of 4.42.

Through this innovative approach not only had utilized 

each and every space of his field but has also been able to 

increase returns in one season in a year by avoiding the 

risk of crop failure. Secondly, inclusion of the leguminous 

crop in this innovative technique of intercropping had also 

substantially improved the soil health of the field and as 

bean being legume improves soil environment for micro 

fauna when being taken as one of the intercrops.

The innovative technique of intercropping developed by Sh. 

Het Ram had been adopted by many farmers of the area and are fetching lucrative 

returns. Applying this technique 

is also best for utilization of the 

resources and can be helpful in 

achieving the target of doubling 

the farmer income. This method 

is very much helpful to small 

and marginal farmers of hill 

regions who are having very 

small land holdings but with 

p o t e n t i a l  i n  v e g e t a b l e  

cultivation which can be proved 

boon in improving their 

livelihood status.

Significance

Way-forward

Net returns (Rs)

Benefit: Cost Ratio

Former VC's visit to the farmers field

Economics analysis of

intercropped crops
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CUCURBITS AND FRENCH BEAN RELAYING
TOMATO AS COMPENSATING

CROPS FOR ENHANCING LIVELIHOOD

Background

Innovation

More than three fourth of Indian farmers being small 

and marginal represent majority Indian farming 

community and the situation in hilly state is much grave 

where more than 90 percent farmers represent this 

group. However, Mr. Gopal Singh Saini with just 0.25 

ha of operational holding has exhibited the innovative 

sowing of cucurbits and French bean relaying tomato as 

compensating crop in Balh Valley of Mandi district for 

enhancing livelihood and raising his farm income to the 

respectable levels.

Sowing of trailing crop of cucurbits and French bean as relay crops during first fort 

night of June along the tomato rows planted in last week of March and the fruit 

picking of tomato main crop  start during first fort night of June  (first Fruit picking of 

tomato Main crop) has been found beneficial for the farmers of Balh Valley of Mandi 

district. If cucurbits (cucumber, bottle gourd, bitter gourd) and French bean sown 

early it behaves as inter-crop but it behaves as relay crop when sown late utilizing the 

limited land resources for enhancing cropping intensity and returns. With little 

additional cost of ` 30000/ha, this innovation 

gives additional production of about 10 q/ha 

of French bean with a net return of ` 

82000/ha and 20 quintal/ha of cucurbits 

with a net returns of ̀  1.56 lakh/ ha. Though 

the land holding is extremely small (0.25 

ha) his innovative idea of trailing 

production of legumes and cucurbits by 

using tomato staking has helped him to earn 

a good livelihood for his family.

Name:

Age: 

Qualification: 

Address:

Mobile No: 

Email: 

 Sh. Gopal Singh Saini

44 years

th12  standard

 VPO Luhara, Tehsil 
Balh, District Mandi-175 027, HP

+91-94597611381

gopaltanubharti@gmail.com
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Significance

Way-forward

Farming in hills, 

including the Mandi 

district, is largely 

rainfed with inherent 

high risk of crop 

failure. Consequent 

upon fast increasing 

farming expenses, 

tomato has become 

main contributors to 

the farm income in 

B a l h  V a l l e y .  

However, when conditions are adverse, like occurrence of drought or disease and 

pest incidence due to heavy rains, frequent tomato crop failures are happening. 

Under such conditions, the crop terminates early after two to three pickings resulting 

in low yield and returns to the farmers. However, the loss is compensated by French 

bean being a leguminous crop improves soil health to great extent and 

cucurbits with deep root system performs well in drought also and hence 

increase the yields.

Mr. Gopal Singh Saini has become a source of inspiration for the fallow 

farmers in the region. Until now 350 ha out of total 975 ha is under 

tomato in Balh Valley of Mandi district has already come under this 

innovative practice. Scaling out this innovation on farms of other 
marginal farmers has tremendous potential towards their welfare and 

improving income and livelihood. 

Contributors:

Shakuntla Rahi and Pankaj Sood

Krishi Vigyan Kendra, Mandi at Sundernagar-175 019, HP
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Background

Innovation

Eastern Ladakh is known for its agro-pastoral 

communities. The communities are grouped into 

nomadic, semi-nomadic and sedentary lifestyle. These 

aboriginals are huge source of pashmina industry and 

pashmina goats. Traditionally, these livestock were 

used to graze in the grazing routes across the 

Changthang region round-the-year. During winter 

months, there is scarcity of fodder in the grazeries. So, 

these livestock are also fed on the hay grasses. These are 

mostly oats and alfa-alfa hay stacks. Oats are grown 

locally and alfa-alfa is imported from other parts of Leh 

district. Mrs Tsering Angmo, a habitant of Nidder 

village in the eastern region of Changthang, is also one 

semi-nomadic tribal and was facing shortage of fodder. She made innovative efforts 

after technical guidance from KVK, Nayima, to combat the problem of fodder 

scarcity and tried growing alfa-alfa in her barren field in 2017. 

In case of alfa-alfa, germination and growth is very less in Nidder village. Mrs 

Ts e r i n g  A n g m o  a d o p t e d  

innovative practices of mixed 

cropping of  annual and 

perennial  alfa-alfa.  This 

resulted in  into a bumper 

fodder crop of more than 1.2 

quintal on 0.043 hectare of land. 

Due to perennial nature of alfa-

alfa, cost of production is also 

low as compared to oat and 

peas. This innovation has 

encouraged other farmers to 

Name:

Age: 

Qualification:

Mailing address:

Mobile No.:

 Mrs. Tsering Angmo

 39 years 

 Illiterate

 Village 
Nidder, Block Nyoma, Ladakh-
194 404, J&K

 +91-9419990881

INNOVATIVE FODDER PRODUCTION IN
THE COLD DESERT

Farmer in the field of Alfa Alfa
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Contributors:

Kunzes Angmo and MS Kanwar

Krishi Vigyan Kendra, Leh-II at Nyoma-194 404, J&K

grow alfa-alfa using the practice of mixed cropping of annual and perennial alfa-alfa 

as a fodder in the village.

Mrs Tsering Angmo has not only combated the fodder scarcity but has also motivated 

the other farmers to grow fodder. She has not only shown path to others to emulate 

and get benefitted from economically attractive option of cultivating fodder. This 

technology has great business potential because with this technology, area under 

alfa-alfa crop can also be increased. Using this technology the fodder availability can 

be ensured at a lower cost than purchasing the fodder from other areas.

This technology can be spread across the region so as to reduce the problem of 

fodder. Apart from this, it can also benefit the farmers in fetching a good price with 

minimum input. Hence, this innovation is a futuristic one and will have tremendous 

economic and operational implications.

Significance

Way-forward

Alfa-alfa ready to harvest
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SCENTED LAND RACE OF RICE IN HILLS
BRINGS HAPPINESS TO A MARGINAL FARMER

Background

Significance

Mushkebudji is a land race of paddy indigenous to the 

Kashmir Valley and very famous for its aroma. To 

popularizing the variety in district Kulgam, Kendra 

started a programme in year 2016-17 in collaboration 

with MRCFC-SKUAST-K during which 35 trials were 

conducted in the mid belts of district. Due to 

susceptibility of variety to blast and reluctance for 

fungicide spray farmers were not ready to grow this 

variety. Mr Ab Salam resident of a remote village 

Ladgoo however took the challenge and cultivated 

Mushkebudgi on entire rice area, thus earned handsome 

returns. Using his understanding he did not use urea but 

DAP, MOP and organic manure given to the 

susceptibility of variety to blast disease.

Salam is a believer in Integrated Farming. Out of 1ha farm he cultivates paddy over 

an area of 0.35ha. Due to low income from traditional non aromatic paddy cultivars 

he was not getting good returns. In that dilemma he approached KVK Kulgam for 

technical assistance. Mushkebudji  impressed him so much that he decided to grow it 

on entire paddy land. Since variety is susceptible to blast disease and needs at least 

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Ab Slam Ganie

70 years

th 10  standard

 R/O Ladgoo, P/O 
Gopalpora, Distt. Kulgam-192 233

+91-9419090144
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Contributors:

T Mubbarak and Ab Shakoor

Krishi Vigyan Kendra, Kulgam-192 001, J&K

three fungicide sprays, he could get a good crop even with only 2 sprays by avoiding 

urea fertilizer and using extra quantity of FYM.

Mushkebudji with unique aroma is very famous in the state and beyond. In mid belts 

productivity of the variety is at par with existing varieties, but returns are reasonably 

high. Salam instead of using urea used DAP, MOP and additional quantity of FYM 

and got excellent results besides curtailing cost of cultivation. 

Salam got a good crop of Mushkebudji (4.3 t/ha) in 2017 using FYM @15t/ha plus 

DAP @ 100 kg/ha and MOP @ 50 kg/ha) and got reasonably high net returns 

(? 171000/ha) with additional income of ? 109000/ha. This is turning out to be a 

better option for Salam and farmers of adjoining area as he earned more than double 

income and also contributes in reviving the lost taste of Mushkebudji and conserving 

this unique indigenous strain. His success has motivated other farmers too. His story 

was played in Krishi dharshan.

Since Mushkebudji is highly susceptible to blast disease, farmers in the lower plains, 

despite great interest can't grow it as the microclimate in plains is congenial for 

disease. Efforts are under way at MRCFC to transfer blast resistant genes into the 

existing strain and some success has already been achieved. MRCFC shall be 

coordinating with KVK for area expansion under new version of Mushkebudji.

Innovation

Way-forward

*Includes returns from paddy straw. Mushkebudji grain price ranges between ?4000 to ?5000/q

Crop Details of 
technology 

Source of 
Technology  

Grain yield 
(t/ha) 

*Net profit 
(? /ha) 

Additional income over 
farmers practice (`/ha)  

RICE Mushkebudji MRCFC, 
SKUAST-
Kashmir

 

4.3 171000 109000 

Mixtures/K
332 (Farmer 
Practice)

-

 

4.5
 

62000  
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INNOVATIVE CULTIVATION OF SUGARBEET
FOR SWEET RETURNS

Background

Innovation

Continuous cultivation of paddy and wheat over many 

decades has led to many problems in Indian agriculture 

particularly depletion of natural resources especially 

ground water and soil fertility. Diversification of Rice-

Wheat system is the need of the hour for maintaining 

ecological balance as well as to improve economic 

status of the farmer. In Tarn Taran district, Rice-Wheat 

is major cropping system. The yield of both crops under 

this system has been stagnated in recent year and there 

is very less chances to increase profit under this 

cropping system. Now farmers are looking for some 

alternative crops suitable for cultivation under existing 

conditions and give more returns than Rice-Wheat 

system. Farmers are trying to grow new crops which are more remunerative than 

monoculture crops. Sugarbeet (Beta vulgaris L.)  is a crop which have potential to 

give more returns and suitable for cultivation in rabi season in district.

Despite being not a recommended crop by the local agricultural university the 

innovative farmers preferred to 

cultivate sugar-beet instead of the 

usual sugarcane crop due to scarcity 

of irrigation water in Taran Taran 

district. In addition to its lower 

water requirement, sugar-beet 

matures within 6-7 months and is a 

good substitute of sugarcane crop. 

Besides its potential to increase the 

operation period of the sugar mills 

from four months to six months in a 

Name:

Age:

Qualification:

Address:

Mobile No: 

Email : 

 S. Jatinder Singh

 44 years

 B.A., B.Ed.

 Village Munda Pind, 
Teh Khadoor Sahib, Dist Tarn 
Taran, Punjab

+91-9872280835

jatinderatam@gmail.com

Crop at maturity stage
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Contributors:
Navjot Singh Brar and Balwinder Kumar

Krishi Vigyan Kendra, Tarn Taran-143 412, Punjab

year it makes Rice-Sugarbeet cropping system a reality by replacing wheat crop in 

Punjab for higher returns. S. Jatinder Singh started cultivation of sugar-beet in rabi 

2014-15 in on 7 acres. After getting good returns from it, he gradually increased area 

in 2015-16 to 14 acres, then 22 acres in 2016-17 and to 44 acres in 2017-18.

In rabi 2017-18, data was 

recorded to make economic 

comparison of cultivation of 

sugarbeet and wheat (Table 1). 

Sugarbeet cultivation gave ` 

35945/- per Ha additional net 

returns than wheat growing. 

Cultivation of sugarbeet on 44 

acres of land instead of wheat, net profit earned by the farmer was to the tune of  ` 

6.33 lakh over cultivation of wheat crop.

Sugarbeet cultivation being more remunerative can be scaled out to the other farms 

or farmers in the Majha region or other parts of Punjab. Successful cultivation of 

sugar-beet has inspired many other 

young farmers in Tarn Taran and nearby 

district. Even farmers from nearby 

villages approaching S Jatinder Singh for 

learning ways to earn more from sugar-

beet cultivation. In future, he is focusing 

to take one more crop through 

intercropping in sugar-beet which will 

ensure more economic returns and 

sustainability in cropping system.

Significance

Way-forward

Early growth stage

Table 1: Comparative yield and economics of

sugar-beet and wheat during year 2017-18 

Parameters  Sugar-beet  Wheat 

Yield (q/ ha) 940 47.5 
Selling price (`/ q)  185 1735 
Gross income ( / ha)`  173900 82413 
Cost of cultivation ( / ha)`  82612 27070 
Net income ( / ha)`  91288 55343 
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Innovation in Marketing SolutionsInnovation in Marketing Solutions

The traditional agricultural marketing system, in India, has 

experienced colossal changes during the last decade. With the 

transformation of marketing channels, the farmers' produce are 

readily available at most of the retail chains around the country, 

leading the farmers to get an alternative marketing propositions of 

their farm produce. Moreover, the market practices and services of 

agencies involved in the emerging marketing channel have 

substantially intensified the consumer demand, bringing a certainty 

of pricing and better margins for the agri-producers. In spite of 

constraints faced by farmers and different market functionaries in 

the emerging marketing channel as compared to the traditional 

marketing channel, it is expected that with the help of government 

and private institutional framework, it can be improved to align for 

benefitting the farming community at large. 

The farmers have also developed marketing channels for 

fresh as well as value-added agri-products based on their specific 

needs. Such innovations have remarkable impact of varying degrees 

ranging from farm income to development of agri-entrepreneur. This 

section presents the innovations made by farmers in terms of value 

addition and development of marketing channels.

Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



Name:

Age: 

Qualification:

Address:

Mobile No: 

Email:

 Smt. Jyoti Pruthi

45 years

 Graduate

 108/6, Upper 
Samkhetar, Mandi, HP-175 001

+91-7018423006

 jyotipruthi166@gmail.com

CONSERVING TRADITIONAL CROPS
THROUGH INNOVATIVE MARKETING SOLUTIONS

Background

Innovation

Smt. Jyoti Pruthi started her journey for livelihood in 

July, 2010 when it was difficult for her to pay the school 

fee for her children. Initially, she started making 

powders by roasting and grinding of spices of daily use. 

She also started selling these products to shopkeepers 

by providing door to door delivery.  But, it was very 

time consuming and not sufficient enough to meet her 

family needs. Later on, she started procuring and 

processing of traditional crops having medicinal 

properties which are on the verge of extinction. She 

formed SHG with the support of ten women members 

named as Jeevan Jyoti Self Help Group.  She also 

motivated women of nearby villages to cultivate the 

traditional crops and at present, she has become a successful entrepreneur in the region.

Smt. Jyoti Pruthi took an initiative to motivate some rural women to form SHGs and 

cultivate the traditional crops like finger millet, ragi, grain amaranth, barley etc. 

Accordingly, these women groups started growing these crops and the raw material 

is further supplied to 'Jyoti SHG' for its value addition. The value addition and 

packaging of bi- products of these crops like 

multigrain flour, spices, salts etc. not only 

lead to easy marketability but also 

enhanced profitability. About 120 

products like multigrain flour, spices, 

salts, cooking masala-powders etc. are 

now being prepared by her group. These 

products are sold in weekly haats and 

other regional fairs in the district, state as 

well as national level.
Selling products at weekly haat

at Seri Munch , Mandi 
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Significance

Way-forward

T h i s  c o m m u n i t y  b a s e d  

conservation-cultivation-marketing 

model has resulted in revival of 

traditional mountain crops and 

increased awareness amongst the 

masses about their nutritive 

/medicinal value. Many women 

SHGs of the district are now in 

practice of cultivation of these 

traditional crops. The products are in 

big demand in the market as these are useful for rectifying various nutritional 

disorders and diseases like diabetes, cholesterol and knee pain etc. Apart from 

conserving traditional crops, this innovation 

provided employment to other rural women 

and helped in the upliftment of economic 

status.

This innovative marketing model can be 

adopted by other women self help groups. 

Mobilizing farm women to grow traditional 

crops will not only help in revival of these 

crops but also will help in improving health 

status of people. The  fruits  and vegetables 

which are found in abundance in the districts 

can  also be procured and  women  groups can 

be trained to prepare  numerous value added  

products by using these fruits. 

Contributors:

Kavita Sharma, DS Yadav and Pankaj Sood

Krishi Vigyan Kendra, Mandi at Sundarnagar-175 019, HP

Exhibition  visit by Hon'ble DDG Ext.
Dr A.K Singh at KVK Mandi

Interacting with visitors

at KVK Mandi 
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Background

Innovation

Significance

Saag and makki ki roti, the traditional food of Punjab 

can be a source of income and an agent of change with 

innovative thinking and approach. This case study is a 

testimony of a couple, who owns 2 acres of land but 

dreams of giving better future to their two daughters,. 

The journey of the couple started with the visit of 

Satwinder Singh to Mohali, where an innovative idea 

of taking the cooked saag to the cities where it is in 

great demand,came to his mind. This idea of bridging the 

gap of demand and supply of cooked saag transformed 

their lives.

The couple developed the innovative entrepreneur model wherein Rajinder Kaur 

took the responsibility of cooking and packaging the saag while Satwinder Singh 

took the job of cultivating saag and marketing the cooked saag. Slowly and steadily 

the demand of saag cooked by them increased and 

they developed an electronic masher to mash bulk 

quantity of saag to save time and energy. The 

couple decided to diversify their enterprise 

gradually by preparing multiple products including 

pickles, tomato sauce, sevian, warian, biscuits from 

jaggery, sugarcane vinegar, amla chawanprash 

among several other products.

The products prepared by the couple are very 

popular among their customers in Mohali and 

Chandigarh. They are registered under the brand 

Name:

                

Age:
Qualification:

Address:

Mobile No: 

 Rajinder Kaur and

Satwinder Singh

 46 & 47 yrs.
 Matric / Graduate

 Village Chunni Khurd-
                140 307, Fatehgarh 
                 Sahib, Punjab

+91-8872590543

INNOVATIVE APPROACH
TRANSFORMED THE FARMING COUPLE

TO AN ENTREPRENEUR COUPLE

Smt. Rajinder Kaur and

S. Satwinder Singh with their products
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Table 1: Distribution of different value added products from starting the
enterprise (kg)

    Products 2015 2016 2017 2018 
Saag 28 45 63 70 
Pickles 4 26 47 65 
Sevian 8 18 29 40 
Biscuit 6 12 19 30 
Other Products 5 13 29 42 

name “Anmol Virasat” and are sold as per the 

regulations under FSSAI. The family was earning ̀ 2.4 

lakh per annum in year 2015 but with the improvement 

in the packaging, procurement of license and addition 

of various products they are able to earn ̀ 4.8 lakhs per 

annum (Figure). The couple is an example for others 

that they are not only breaking the traditional norms of 

farming and moving towards the self-marketing of agriculture produce but they are 

also able to spend their earnings for the higher education and better future of their two 

daughters. 

Contributors:

Manisha Bhatia and Vipan Kumar Rampal

Krishi Vigyan Kendra, Fatehgarh Sahib-140 407, Punjab.

Way-forward

This model of the couple wherein female of the household prepares the products 

while the male counterpart takes the responsibility of marketing the produce needs to 

be promoted and replicated as it provide dividends to the family without altering the 

traditional social fabric and deep rooted norms of our society. 

'Saag' packing for sale

Electronic Masher prepared for mashing bulk quantity of saag and Annual Income Chart
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Background

Innovation

Tomato, an essential item in every kitchen throughout 

the year, are used in many ways. The marketability of 

tomato is usually judged according to its colour, shape, 

size and amount of pulp juice. The crop is cultivated 

throughout the year but off-season crop fetches better 

price. Frost injury, diseases/insect pests and delayed 

ripening or irregular size and colour are some of the 

problems associated with off-season tomato. Calcium 

carbide is used extensively for pre mature ripening and 

colour formation that has a cascading effect on human 

health. There is, therefore, urgent need to develop eco-

friendly, safe and chemical free technology for ripening 

of tomatoes during extreme cold conditions.

Sh. Ramesh Thakur, a commercial off-season vegetable grower in Una district of 

Himachal Pradesh  is growing tomatoes during winters since 2008. To counter many 

problems like frost injury and diseases/insect pest attack, he managed the crop by 

frequently irrigating land through sprinklers (between 2-4 AM), and use of 

recommended pesticides. Learning 

from the past experiences and fully 

aware of harmful effects of 

calcium carbide, he tried during 

2016, different methods for speedy 

and uniform fruit ripening 

viz.,wrapping fruits in gunny bags, 

clothes, piling on open covered 

roof and wrapping in newspaper. 

He found wrapping of tomato fruits 

Name:

S/o: 

Age:

Qualification:

Address:

Mobile No: 

 Sh. Ramesh Thakur

Sh. Bhagat Ram

 62 years

 Graduate

 Village Fatehpur PO 
Nangran, Tehsil & Dist Una-174 
303, HP

+91-9418251747

NEWSPAPER WRAPPING FOR TOMATO
RIPENING AND QUALITY

Tomato harvesting
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Contributors:

Bhrigu Nath Sinha, B K Sharma and Sanjay K. Sharma

Krishi Vigyan Kendra, Una-174 303, HP

in newspaper giving best 

results. In this technique, the 

plastic trays/crates are 

covered with newspaper 

sheet on which green 

tomatoes are placed in 5-6 

layers by putting newspaper 

between each layer and the 

entire crate covered with 

newspaper sheet. The plastic 

trays are then placed in a 

dark room.  The f rui t  

ripening can further be 

increased by putting 2-3 fully ripened tomatoes in each layer with regular checking 

for any fruit rotting. The whole lot ripens within 7-10 days

The produce is free from 

harmful effect of chemicals 

like calcium carbide with 

increased shelf life. The 

technique is simple, safe and 

eco-friendly.

The technique can be up-

scaled by replacing plastic 

trays and newspaper with 

cardboard and grey paper 

bags.

Significance

Way-forward

Green tomatoes wrapping in newspaper

Harmful chemicals free ripened tomatoes
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Background

Innovation

Himachal Pradesh has attained identity as fruit 

producing state in India. Several wild plants are also 

found here whose produce is available free of cost 

except for the collection. Most of them are rich in 

vitamins, minerals and dietary fibre, however are not 

utilised economically. One among such underutilised 

fruits is Indian cherry, locally called Lasura (Cordia 

dichotoma). Lasura is is available in ample quantity 

during April – May but owing to their perishable nature 

the possibility of being marketed as fresh fruits is very 

meagre. Thus this underutilised fruit is consumed in the 

form of vegetable only. Smt. Sandla Devi , leader of the 

Sita SHG innovated an idea of  getting advantage by 

processing Indian cherry. 

Sita Self Help Group of village Dhugiari, Kangra is 

already running an enterprise on  processed products 

from locally available fruits and vegetables. They 

started processing these lasura fruits into pickle and 

nuggets that not only contributed to the nutritional 

security but the livelihood of rural communities as well. 

The pickle of lasura is packed, labelled and sold to 

various markets @ `180 per kg. The group also 

discovered that the fruits can also be used for preparing 

another value added product i.e. nuggets, locally called 

as badi. These are spiced, hollow, brittle sun-dried dumpling made from ground 

lentils and are used as an adjunct in curries. Traditionally, these nuggets are prepared 

from soaked, ground black gram alongwith spices. The group invented a technique to 

Name:

Age:

Qualification:

Address:

Mobile No: 

 Smt. Sandla Devi

 50 years

 Matric

 Village Dhugiari,
                 Tehsil-Kangra, HP

+91-9805641622

INNOVATIVE TECHNIQUE OF VALUE
ADDITION TO UNDERUTILISED FRUIT-

INDIAN CHERRY (CORDIA DICHOTOMA)

Indian Cherry fruit

Lasura blended nuggets

141Contemplating Agricultural Growth through Farmers' Frugal Innovations

Innovation : 8.4Innovation : 8.4 8.48.4
Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



transform this traditional product into a nutritionally rich value added product by 

blending boiled, mashed lasura fruit to lentil batter. The newly formed product is 

nutritionally rich by supplementation of vitamins and minerals. The group sells the 

simple lentil badi @ ` 250 per kg, while this nutritionally rich badi is sold @  320 

per kg. 

The initiative has contributed towards women empowerment. Members of the group 

have a continuous income and are able to support their families economically. 

During first three years, the group has sold nearly 2.60 quintals of pickle and nuggets, 

earning a handsome amount of `93,900/. Consumption of Lasura fruit in any form 

can be an affordable means of achieving nutrient sufficiency as it is rich in 

carbohydrates (92%), calcium (55 mg/100gm), phosphorous (275 mg/100gm) and 

energy (394 Kcal/gm). It also contains 2 per cent each of protein, fat and fibre .

KVK Kangra have assured them for assistance in getting standardization mark. 

This will help the groups' product to penetrate big markets. Expansion of the existing 

venture to include more products for value addition, involving the youth in 

marketing and recruiting more women groups to the initiative, and up scaling of fruit 

collection and marketing are the key focal components for further developmet. It is 

anticipated that there will be a ripple effect to the adjoining areas and Sita Self Help 

Group is acting as mentors to the other women in the area.

`

Significance

Way-forward

Contributors:

Neetu Sharma, Vishal Dogra and Deepika Sud

Krishi Vigyan Kendra, Kangra-176 001, HP

Group in action-preparing products
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INNOVATIVE MARKETING CHANNEL
FOR  EXOTIC VEGETABLES

Background

Innovation

Mrs. Jaswinder Kaur, a marginal farmer, was practicing 

the non-remunerative traditional agriculture for 

earning her livelihood. KVK Sirmaur convinced her 

family about potential of cash crop farming in 

improving socio-economic conditions of marginal 

farmers. Her family was motivated to shift from cereals 

to high value crops for generation of more income from 

her small piece of land. She was advised to grow the 

cash crop suitable for her farm and adopted latest 

package of practices for cultivation of various crops 

including exotic vegetable crops. Meanwhile, a private 

company approached her family for contract farming of 

parsley and she started growing parsley crop using 

technologies provided by that company. 

She was not being fetching attractive price 

despite offering the best quality produce 

to the company. Marketing through 

middlemen led to non-realisation of 

higher profits and they were feeling 

dejected. So, she decided to directly 

market their produce. She alongwith her 

family members explored the internet for 

various marketing option and came 

across a dealer in Delhi market dealing 

the marketing of parsley crop. They 

contacted him and started channeling their produce in Delhi market through that 

deal. Now, they were getting handsome price for their produce. 

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Mrs. Jaswinder Kaur

46 years

th 8  standard

 Village Kanshipur, P.O. 
Nihalgarh, Teh. Paonta Sahib, 
Distt. Sirmaur-173 025. HP

+91-9816594628

View of high value crops
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Significance

Way-forward

This cash crop offer very high returns 

per unit of time per unit of land. Total 

cost of cultivation of this crop was 

around `50000 per bigha (0.08 ha) 

including cost of inputs, family labour 

and marketing cost. This crop 

generated gross income of ` 1.8 lakh 

per bigha. Diversification to exotic 

vegetable (parsley) and its direct 

marketing has led to enhanced 

agricultural income.  But, success is determined by ensuring the proper marketing of 

the crop to customers located in metro cities.

Encouraged by its positive financial impact, other farmers too have taken up its 

cultivation. Women farmers formed a self help group and have taken up its 

cultivation on group basis. Male members of the group have been given training for 

marketing of farm produce. Now, they have successfully shouldered the 

responsibility of marketing the produce in 

Delhi market. This approach of 

horizontal integration of marketing with 

production can be adopted in other exotic 

vegetables that have small but highly 

remunerative market in metro cities. 

Replication of this model of agricultural 

development has wide implications for 

the development of the rural economies 

and achieving the target of doubling the 

farmer income.

Contributors:

Manoj Gupta, Anand Singh and S Attri

Krishi Vigyan Kendra, Sirmaur at Dhaula Kuan-173 001, HP

Fresh persley crop ready to sell

Preparing persley crop for market
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Section-9Section-9

Innovative Miscellaneous SolutionsInnovative Miscellaneous Solutions

Agri-innovations are playing pivotal role in the continual 

growth of the agricultural industry in India. Farmers, themselves, 

are the most appropriate agencies for assessing their needs and 

developing/ modifying the technologies according to their regional 

and crop specific needs. Innovations constitute an ongoing process 

since ages which is a never ending progression. The innovations made 

by Indian farmers are simple, focused, cost effective and need 

based. Hence, these are the most effective and efficient in 

improvement of of our agriculture. The innovations in allied and non-

agricultural sector also indirectly benefit the agriculture as these 

are associated with social life of peasantry. An effort has also been 

made to document such innovations that are not covered under the 

earlier sections. Innovations related to agri-input, goods and 

services provided to fellow farmers are presented under this section
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Background

Innovation

As per 2011 census, 44411 families are dwelling in 

district Shopian and almost every family keeps at least 

one orchard. It is imperative for every grower to check 

out the nutrient status and health of their soil having 

orchards. At least 45,000 soil samples need to be 

analyzed within two to three years if whole district is to 

be covered under soil health card scheme. The existing 

laboratories in the district cannot fulfill the demands of 

the growers of the district. A brother and sister namely 

Miss Najma Muzaffar and Ubaidullah Khan 

contemplated to start one such laboratory, keeping 

under consideration the demand of farmers for soil 

analysis. They approached KVK Shopian and 

participated in 10 days, On-Campus Training on “Analytical Techniques in Soil 

Using STFR Meter”.  Here the 

innovation is that participating 

youth got knowledge, certificate  

and confidence to start his own 

venture. They opened a lab in 

district headquarter. It not only 

served as a source of livelihood 

for themselves but also created 

first private facility for soil 

analysis in the district.

Apple orchardists are very 

prompt for producing high quality apple as it fetch more price in market ( Both 

national and international). So under the Guidance of KVK Shopian, Miss Najma 

and Mr. Ubaidullah (Brother and Sister) established the a minilab in the main market 

Name:

Qualification:

Address:

Mobile No: 

Email: 

 Miss Najma Muzaffar/26 yrs

            Mr. Ubaidullah Khan/32 yrs

 M.Sc. Botany/12th

 Village Alyalpora, 
Shopian-192 303, Kashmir (J&K)

+91-9149415586

                     +91-7006909981

najmamuzaffar796@gmail.com

              shlspn2018@gmail.com

INNOVATIVE ENTREPRENEURSHIP
THROUGH SOIL ANALYSIS LABORATORY

First private soil analysis laboratory

147Contemplating Agricultural Growth through Farmers' Frugal Innovations

Innovation : 9.1Innovation : 9.1 9.19.1
Downloaded from http://atari1icar.res.in/Publications/Contemplating Agricultural Growth through Farmers' Frugal innovations



and purchased STFR 

and other necessary 

equipments. They 

guide their client 

f a r m e r s  a b o u t  

procedure of collecting the precise soil samples. They do analysis of soil pH, EC, 

N,P, K etc . On an average they are conducting more than 100 tests a month with a fee 

of  ̀ 1000/sample.

As government established labs are not able to cater the requirement of district 

Shopian. The farmers often complaint about lack of private facility not only in 

district but whole Kashmir province. Miss Najma and Ubaidulla has shown path to 

others to emulate and get benefitted. Now 

farmers too are interested to apply inputs as 

per requirement to reduce cost of cultivation. 

Moreover due availability of this facility, 

farmers will be able to harvest quality produce 

with precise inputs. Hence, this innovation is 

a futuristic one and will have tremendous 

scope for increasing livelihood opportunities 

for educated rural youth.

This model of mini laboratory can be upscaled in almost every village of district 

being hub of quality apple cultivation. Further, farmers are spending huge money for 

conversion of traditional orchards into high density orchards. So farmers are 

desperate to know status of their soils and are willing to pay, if reliable information 

through soil testing is sought. So educated youth besides working in their own orchards 

can also start establishing such laboratories which will create employment 

opportunities in the area. This will lead the concept of precision agriculture in Orchards.

Significance

Way-forward

Contributors:

Najma Muzaffar, Ubaidullah Khan and Mumtaz Ganie

Krishi Vigyan Kendra Shopian- 192 305, J&K

 Avg. No. of samples 
analyzed per month 

Recurring 
Cost 

Rate  
INR 

Net Returns 
(INR) 

100 300 ps 1000 ps 700 ps 

Economics for 100  
samples  

30000 100000 70000 pm 

Note- ps: per sample; pm: per month

Demonstration on samples collection
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ENHANCEMENT OF FRUIT YIELD THROUGH
TOP WORKING TECHNIQUE IN APPLE

Background

Innovation

Most of the apple cultivars grown in the Shimla district 

are self unfruitful and need suitable and compatible 

cross pollination for producing high yield of quality 

fruits. Majority of the apple orchards were facing this 

problem as pollinizing cultivars there in the orchard 

was less than 10 percent against recommendation of 33 

percent. In the existing orchard it was not possible to 

refill pollinizing cultivars due to space and poor growth 

problems. Therefore, top working with new and 

suitable pollinizing cultivars was found to be the best 

alternative to overcome fruit set problem and enhance 

yield of quality fruits. 

Sh Bhagat Singh Thakur an innovative grower of Rohru observed that in his orchard, 

apple trees were producing abundant of bloom but without adequate fruit setting 

which was resulting in poor fruit 

quality and yield. Farmer 

real ized that  inadequate 

pollination was the root of the 

p r o b l e m .  H e  p l a n n e d  

improvement of pollination 

through top working techniques 

and also procured some suitable 

pollinizer scion wood. He took 

the job as challenge and 

changed the commercial  

cultivars with suitable 3- 4 

types of pollinizer varieties to 

improve pollination in his 

Name:

Age: 

Qualification: 

Address:

Mobile No: 

 Sh. Bhagat Singh Thakur

70 years

Matriculation

 Village Adal, Teh Rohru 
Dist Shimla 171 207, Himachal 
Pradesh

+91-9816424811

Top working with suitable pollinizers &
Quality fruit production after improved pollination
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Contributors:

Bandana, NS Kaith and Tanuja Banshtu

Krishi Vigyan Kendra, Shimla at Rohru-171 207, HP

orchard through top working using cleft grafting in the initial year. Cleft grafting 

developed canker subsequently and he adopted innovative idea of taking additional 

bark from the plant and technically fixed it on the exposed large cuts during grafting 

process. Surprisingly the bark survived and the grafted branches grew as there was 

no cut on them without any sign of canker. Fruit set and yield of the orchard started 

improving with proper pollination. As a result of this innovation, fruit yield in his 

orchard jumped to 16- 17 t/ ha from just 5- 6 t/ ha. Most of the apple orchardists in the 

area have started rejuvenating their existing orchards with this technique rather than 

replacing them which is tedious and highly capital demanding proposition. 

Traditionally, most of the apple orchards established were not having enough 

percentage of pollinizer varieties which resulted in low fruit set and yield in such 

orchards. Uprooting these fully established plants and planting new pollinizer 

varieties was very difficult, laborious, very few success and time taking procedure 

taking at least 8 - 10 years to establish and come in to flowering. Instead of planting 

new pollinizer, top grafting of existing commercial varieties with suitable and 

compatible pollinizing varieties on the fully established trees was more successful 

and less time consuming. 

 Sh. Bhagat Singh Thakur refined the top working technologies under the guidance of 

the scientists of the KVK. Application of his technologies impressed the farmers of 

the surrounding areas, who were surprised to see that his fruit yield was increased 

three times with quality fruits. Now Sh. Bhagat Singh Thakur has become expert in 

this technology and many other farmers are visiting his orchard to learn the detail of 

the technologies, so that they can apply this technology in their orchard also. This is 

really a very good and innovative technology and after perfecting it farmers of the 

area are now largely using this technology for improving fruit set and yield of quality 

fruits in their orchards. However, concerted efforts are needed for scaling up of these 

technologies in the larger areas with efforts both at scientists and farmers levels.

Significance

Way-forward
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Background

Innovation

Livestock plays an important role in the economy of the 

hill farmers. Almost every household in the Himachal 

Pradesh maintains livestock of one kind or the other. 

Although, as a result of various livestock 

development/improvement programmes, farmers have 

started rearing improved breeds, however large 

numbers of non-descript and unproductive indigenous 

animals are still being kept by them as draught animals 

for ploughing and for manure. The indigenous livestock 

population and in many cases their crossbred progeny 

are dependent on pasture land and forest.  The presence 

of grazing livestock in such locations is a common 

sight. When these animals become unproductive, old or sick, there is a tendency to 

abandon them. The problem has been exacerbated by the shortage of fodder as 

holdings and the extent and productivity of common grazing lands has shrunken over 

time. Awareness about improved animal feeding and management practices among 

the farmers is also low.

Sh. Durga Dass is a labourer by 

profession and is having total 

land holding of 0.26 hectare. In 

1988, he thought about rearing of 

stray cattle. He selected a cow 

from a stray cattle herd and after 

45 days of rearing, it gave birth to 

a female calf and yielded  22 

litres of milk a day. He sold that 

cow along with female calf for 

Name:

Age:

Qualification:

Address:

Mobile No: 

 S. Durga Dass

 52 years

 Middle

 VPO Berthin, Teh 
                 Jhandutta, Dist 
                 Bilaspur-174 029, HP

+91-8580507296

INCOME GENERATION THROUGH
REARING STRAY CATTLE

Stray cow in milching
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`32000/-. His interest towards rearing of stray cattle made him to contact Krishi 

Vigyan Kendra experts and officials of Department of Animal Husbandry. He was 

guided regarding balanced feeding, artificial insemination and all other aspects for 

being successful in the profession. Since then, he started selecting and rearing 2 to 3 

cattle per year from stray cattle herd. He is engaged in this profession from last 30 

years and expert in selecting suitable cows from stray cattle herd. During rearing, he 

provides them balance feed, proper care and artificial insemination and later sold 

them as pregnant cow or after calving along with calf @ ̀ 8000 to 27000 per cow. Till 

date, he has sold 54 cows and earned ̀ 5.5 lakh as net return. Besides this, his family 

requirement for milk is also fulfilled. He is also earning handsome returns through 

sale of paneer and milk. The farmyard manure from these animals is being used in the 

fields for replenishing the nutrient content of soil and growing cereal and vegetable 

crops for his domestic requirement.

His efforts have demonstrated that by adopting latest technologies in animal rearing 

like offering balanced diet, mineral mixture supplementation, proper housing and 

health care, even non-productive stray cows can be brought into lactation and 

converted into productive stock.

This innovative experience is worth emulation by the farmers of other places for 

earning additional income and serving a greater social cause of saving crops from 

stray animals.

Significance

Way-forward

Contributors:

Ravinder Singh, Rakesh Thakur and Deepika Sood

Krishi Vigyan Kendra at Bilaspur, Berthin-174029, HP
Krishi Vigyan Kendra, Kangra-176 001, HP

Stray cattle in field
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AMAZING MAIZE
(Shalimar Maize Composite-7)

Background

Innovation

Maize known as the “Queen of Cereals” is the third 

most important cereal crop in India after Rice and 

Wheat and is cultivated on 9.3 m ha with the production 

of 26.60 million tonnes and productivity of 2.86 tonnes 
-1ha . In J& K the productivity of maize is very low (10 q 
-1

ha ). The low 

productivit

y is mainly 

attributed to 

the fact that 

the farmers 

m a i n l y  

grow the local varieties which are not 

only low yielding but highly susceptible 

to biotic and abiotic stress. Mr. Ali Mohd 

Malik enhanced his yield and income by adoption of high yielding variety SMC-7 

under typical karewa conditions with the technical support and guidance from KVK 

Budgam and Dryland Agriculture Research Station, Budgam.

At present the yield potential of our local 

varieties is declining, so the selection of 

high yielding varieties with wide range of 

adaptability and tolerance to biotic and 

abiotic stress is a great concern. The 

likely cause for high yield in composites 

has been more cob bearing plants per unit 

area without reduction in grains per cobs. 

The farmer namely Mr. Ali Mohd Malik 

adopted and cultivated the maize that not only increased the cob yield and its quality 
-1

but also enhanced the net returns hectare  as compared to local varieties of maize.

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Mr. Ali Mohd Malik

43 years

th 12  standard

 Char-e-Sharief, 
Budgam, 191 112

+91-9622640639, 
                            9419523924
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Significance

Way-forward

Mr Ali Mohd Malik 

h a s  n o t  o n l y  

increased his income 

3 fold but has become 

a success story in the 

a r e a  a n d  h a s  

motivated the number 

of farmers to go for 

maize cultivation 

which is sustainable 

and economically 

benef ic ia l  under  

rainfed conditions. The cultivation of SMC-7 has good market potential because of 

robust cobs and more number of grains PER cob.

The cultivation of SMC-7 can be up-scaled for horizontal expansion so that more 

number of farmers are economically benefitted. Further field days and training 

programmes in standing crop will impress and motivate the farmers for the 

cultivation of SMC-7 under rainfed conditions as seeing is believing.

Contributors:
Nasir Ahmed Dar, Bilal Ahmad Lone, Zahoor and M. Iqbal Bhat

Krishi Vigyan Kendra, Budgam-191 111, J&K

Area 

(ha)
 

Cob yield

(q) 

Rate/q 

(`)  

Gross returns

( )` 

Cost of 

cultivation

( )`

Net Return

( )` 

B: C

Ratio

0.2 4  2000 8000 3500 4500 1.7 

0.2 12  2000 24000 4500 19500 5.3 
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ATTRACTIVE INCOME THROUGH INNOVATIVE
BREED UP-GRADATION

Background

Innovation

Beyangal is a Village in Sunni Tehsil in Shimla 

District of Himachal Pradesh. Farmers of this area are 

engaged in cereals, pulses and vegetable production for 

their livelihood. In this region, as there is no culture of 

rearing dairy animals for commercial purpose, people 

are rearing ordinary (non-descriptive) buffalos having 

average milk production of only 5-6 litres per day. 

Livestock production, being an important component 

of diversification, is somewhat losing ground in this 

area. In spite of rearing buffaloes of improved breed, 

Sh. Bhopal Singh Verma decided to rear buffalo bull of 

Murrah breed so that buffalo breed of his area can be 

upgraded by crossing.

Being an innovative farmer of the area, Sh. Bhopal Singh Verma purchased a two 

year old buffalo bull of Murrah breed costing ?  1 lakh from a farmer of Haryana in 

the year 2015. As Murrah is originally a 

breed from Punjab and Haryana states of 

India, it was difficult to make this breed 

survival successful in Sunni Tehsil of 

Himachal Pradesh particularly during 

winter seasons. Sh. Verma managed the 

survival of this breed by paying special 

attention during winters. He is also 

periodically getting certified the health, 

soundness and purity of his Murrah bull 

from senior veterinary officer of the area. 

At present, its estimate value is around ?  70-80 lakh. Sh. Verma is also playing a vital 

role in buffalo breed up-gradation of his region by crossing his Murrah bull with 

Name:

Age: 

Qualification:

Address:

Mobile No: 

 Mr. Bhopal Singh Verma

46 years

 12th Standard

 Village Beyangal, PO 
Thaila, Teshil Sunni, District 
Shimla-171 007, HP

+91-8219061898
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6 years old Murrah Buffalo Bull
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Contributors:
Ashok K Thakur, Neelam Kumari and N S Kaith

Krishi Vigyan Kendra, Shimla at Rohru-171 207, H.P.
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ordinary buffaloes. He is charging ?  1500 per 

crossing and thus able to generate additional 

income of about ?  2.5 lakh per year. Besides 

this, the average milk production of first 

generation buffalo after crossing with Murrah 

bull has increased up to 12 to 13 litres per day. 

For his contribution, Sh. Verma was also 

awarded during state level Kisan Melas during 

2017 and 2018.

Breed improvement is a key component in 

livestock rearing to generate additional income. 

The Murrah buffaloes are very good for milk 

production with average milk yield of 14 to 15 

litres per day. Sh. Verma has become a role 

model for other farmers of the area by rearing 

bull of Murrah breed. Besides his own income, he has contributed in breed up-

gradation and generation of additional income for other farmers also.  

The bull rearing can be up scaled to 

commercial level by developing 

infrastructure for collection and 

cryopreservation of semen for artificial 

insemination. Other farmers of the area 

can be motivated from the experience of 

Sh. Verma to rear improved breeds of 

dairy animals for additional income and 

better lifestyle.

Significance

Way-forward

Certification of Murrah Buffalo Bull of
Sh. Verma by Senior Veterinary Officer

Murrah upgraded buffalos and
newly born calf
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