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The National Agricultural Innovation Project was launched in 2006 with joint World Bank and Government 
of India support with the objective of playing a key role in transforming Indian Agriculture with due 
emphasis on innovation in all aspects that contribute to the overall improvement of the agricultural 
scenario in the country. The specific objective of component-2 was to develop sustainable value chains in 
production to consumption systems by involving stakeholders from different organizations including 
public, private and NGOs, and facilitating their collaboration in a consortium mode. Component-2 followed 
a holistic approach, addressing production to consumption systems with a higher priority among others, to 
post-harvest processing, quality management, nutrition issues and marketing. Value chains (Production 
to consumption systems) comprise the entire set of actors, materials, activities, services, and institutions 
involved in cultivation and harvesting of a specific food commodity, transforming it into a high-value 
product and marketing the final product. The commodities identified in value chains included food grains 
and oilseeds, fruits and vegetables, flowers, plantation crops, medicinal and aromatic plants, bio-fuel 
crops, natural dyes and agro-forestry, poultry, fisheries, livestock and dairy products. Fifty one market-
sustainable value chains were developed under nine themes viz. Value Chains for Food and Nutritional 
Security, Value Chains in Agro-forestry, Forest Products and Biomass, Value Chains for Industrial Products, 
Value Chains for Export Promotion, Value Chains in Horticultural crops, Value Chains in Natural Fibres, 
Value Chains in Dairy Foods,Value Chains in Livestock and Value Chains in Fisheries. In these value 
chains, the emphasis was on development of technologies from production to processing, and 
innovations in technologies and processes so that all the stakeholders benefit leading to an overall 
improvement in their income and quality of life. 

Thirty selected value chains are presented in this compendium, which includes value chain diagrams and 
provides information on issues addressed, interventions made and major Achievements/Impact.I 
compliment Dr. R. Ezekiel, National Coordinator of Component-2 for bringing out this compendium. It is 
hoped that these value chains will serve as an inspiration for the development of many more such value 
chains in the future.

                                                                                                                               (S. Ayyappan)

FOREWORD

30th April, 2015
New Delhi
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The National Agricultural Innovation Project was implemented under four components viz. 1.  ICAR as the 
catalysing agent for management of change in the Indian National Agricultural Research System, 
2.Research on production to consumption systems (A value chain approach), 3.Research on sustainable 
rural livelihood security and 4.Basic and strategic research in the frontier areas of agricultural sciences. 
Under component-2, fifty one value chains were developed under nine themes. The value chains included 
a full range of activities from farmer to final consumer and  the commodities identified in value chains 
included food grains and oilseeds, fruits and vegetables, flowers, plantation crops, medicinal and 
aromatic plants, bio-fuel crops, natural dyes and agro-forestry, poultry, fisheries, livestock and dairy 
products. In these value chains, the emphasis is on development of technologies from production to 
processing, and innovations in technologies and processes so that all the stakeholders benefit leading to 
an overall improvement in their income and quality of life. The joint efforts of all the stakeholders involved 
in these value chains have resulted in the establishment of several good and effective value chains such 
as Agro-forestry, natural dyes, flowers, guava & mango, banana, custard apple, ginger, saffron, coconut, 
protected cultivation, sorghum, bioethanol, millets, linseed, prosopis, natural dyes, biomass, pashmina, 
meat, milk, dairy products, small  pelagics, oysters, and tuna.

 Some of the major achievements under these value chains are; Development of millet based nutrionally 
rich products and omega-3 enriched eggs and chicken, Horizontal expansion to 14620 acres of high 
yielding pulpable clones of Casuarina, Eucalyptus and Melia, Power generation using biomass briquette 
based gasifier, Development of technologies related to forest products such as matural dye and honey, 
Development of technologies for utilization of waste such as Banana pseudostem, Designing  and 
fabrication of  a number of machines, Development of a number of value added products from small 
millets, rice bran, fruits, vegetables, fishes, and pork, Establishment of model slaughterhouse for sheep 
and pig, Export promotion of jasmine flowers, guava fruits and ginger products, Development of  marketing 
models and products, Several of the technologies developed have been scaled–up to industrial level and 
pilot plants have been established. My compliments to Dr R. Ezekiel, National Co-ordinator of component-
2 for bringing out this compendium.

(A.P. Srivastava)

PREFACE

30th April, 2015
New Delhi



vii

To raise income, employment, profitability and global competitiveness  a market oriented, holistic approach 
is required. In Component 2, the NAIP  tried to  help enhance the potential value of agri-products, mobilize 
partnerships, contribute to optimum utilization of the limited resources and enhance synergies among the 
participating institutions by building value chains in a consortium mode. Value-addition in one or more 
components of the value chain depends on the client-driven identification of the most critical missing 
links and bridging them through research-driven interventions. Accordingly, innovative approaches were 
used to drive the value chains. Fifty one value chains were developed

under nine themes covering a whole range of commodities. The value chains covered all stakeholders, 
which included: producers (farmers), who were involved in the production of cereals, fruits and 
vegetables, flowers, meat, fish, milk and fibre; processors, who add value to commodities, and 
consumers, who are looking for better quality. Strong public-private partnerships were created for end to 
end solutions and the contributions of private sector to the success of value chains was substantial. The 
impact made by these value chains have been considerable. For example, export of horticultural crops 
increased substantially in terms of volume as well as access to new markets. In just over a period of 
4 years, Jasmine exports have grown from 110 t to 360 t per annum. In dry flowers, value of export 
increased from INR 43 million to INR 95 million. New countries viz. Europe and South America were also 
included as new markets for export. Guava fruits were exported to middle east countries. Two high value 
products viz. gingerol from ginger and xanthophyll from marigold were exported to USA.

       The value chains were developed in a consortium mode under NAIP for the first time in the country 
and, therefore, it is necessary that this information should be brought out in the form of a compendium for 
the benefit of the scientific and student community. This compendium contains information on thirty 
selected value chains  and covers issues addressed, interventions made and impact created. This 
publication is based on the information provided by the Consortium Principal Investigators but the 
preparation of value chain diagrams and the way of presentation of information was by the authors. 
I would like to express my sincere gratitude to Dr S. Ayyappan, Secretary DARE and DG, ICAR, for his keen 
interest in value chains and for his suggestions and encouragement to bring out this compendium. This 
publication would not have been possible without the contributions of Consortium Principal Investigators, 
Co-Investigators, and Private Partners. I take this opportunity to thank all of them for their continued 
cooperation. My thanks are due to Dr N.D. Rama Rao, former National Director, NAIP for his guidance  and 
Dr A.P. Srivastava, In-charge, NAIP for his support. The help provided by Dr Rashmi Chhabra is 
acknowledged.

(R. Ezekiel)
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A Compendium of Selected Innovative Value Chains
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Introduction

The importance of marketing in agriculture is being realized increasingly and it is being recognised that to achieve success in 

agri-marketing a holistic approach, addressing production to consumption systems with a higher priority among others, to 

post-harvest processing, quality management, nutrition issues and marketing is needed. Accordingly,  Component-2 of the 

National Agricultural Innovation Project(NAIP),launched in 2006 with joint World Bank and Government of India support, 

tried to help enhance agricultural productivity, profitability, income, employment, food and nutritional security, mobilize 

partnerships, contribute to optimum utilization of the limited resources and enhance synergies among the participating 

institutions. Under Component-2, a total of 51 sub-projects were supported in consortia mode to develop market-

sustainable agricultural value chains. They proved useful for small and marginal farmers along with ensuring efficient use of 

resources by harnessing synergies between different stakeholders through a consortium mode. This component of NAIP 

covered 47 Indian Council of Agricultural Research (ICAR)institutions, 44 State Agricultural University (SAUs), 51 private 

industries and 19 Non-Governmental Organization (NGOs) and thus played a key role in bringing pluralism in the National 

Agricultural Research System (NARS) as 52% of the implementing institutes were outside the ICAR-SAUsystem.

The fifty one value chains developed under component-2 of NAIP can be broadly classified into five models with interventions 

made at pre-harvest stage for improving production and quality of the produce, and at post-harvest stage for improving shelf-

life and value addition. Attempts were also made to link the producer with the market, eliminating middle man. Model-1 

covers sub-projects with products for open market. Model-2 sub-projects resulted in development of technologies for value 

addition, which were adopted by self-help groups(SHGs) and entrepreneurs, while Model-3 sub-projects resulted in 

development of technologies for value addition and waste utilization, and these were adopted bySHGs and the industry 

concerned. Model-4 covers sub-projects which started with harvested products and developed technologies that not only 

added value but also ensured nutritional security. Model-5 deals with sub-projects designed for export promotion.The five 

models covering different value chains are shown below. 

Value Chain Models

Rice, 
Minor millets, 
Biopesticide, 

Meat, Pig

Maize, 
Saffron, 
Potato, 

Coconut, 
Linseed, 
Biomass, 
Pashmina 

Major carps, 
Small pelagics, Cobia, 

Tuna fish, Oceanic squids, 
Shell fish, Murrel

Model II

Model I

Model V

Model III

Model IV

Value added 
products/processes

Self Help Groups/ 
Food Industry/
Open Market

Natural food 
colourants, 
by-products 

of milling industry, 
Prosopis juliflora, 

Aloevera

Jasmine & Dry flowers, Mango & Guava, Ginger products

Production Technology

Post Harvest Technology

Open Market

Production

Post Harvest Value Addition

Self Help Groups/ 
Entrepreneurs/ 

Open Market

Pre/Post harvest 
technology

Value added 
products/processes

Self Help Groups/ 
Enterprises/Industry

/Open Market

Production Technology Post-harvest Technology Domestic & Export Markets

Food grains 
for 

nutraceuticals, 
Tomato, 

Custard apple, 
Dairy foods 

Sorghum, 
Banana, 

Agro-forestry,
 Protected 
cultivation,
 Cashew,

Seabuckthorn, Sweet sorghum, 
Cotton fibre, Coconut fibre, 

Natural dyes, Lac, Wild honey

Models Covering Different Projects

Value Chain Themes 

The fifty one value chains  developed can be grouped under nine themes covering a wide range of diverse areas viz. Value 

Chains for Food and Nutritional Security, Value Chains in Agro-forestry, Forest Products and Biomass, Value Chains for 

Industrial Products, Value Chains for Export Promotion, Value Chains in Horticultural crops, Value Chains in Natural Fibres, 

Value Chains in Dairy Foods, Value Chains in Livestock and Value Chains in Fisheries.

Value chains (Production to consumption systems) comprised the entire set of actors, materials, activities, services, and 

institutions involved in cultivation and harvesting of a specific food commodity, transforming it into a high-value product and 

marketing the final product. The value chains included a full range of activities from farmer to final consumer and  the 

commodities identified in value chains included food grains and oilseeds, fruits and vegetables, flowers, plantation crops, 

medicinal and aromatic plants, bio-fuel crops, natural dyes and agro-forestry, poultry, fisheries, livestock and dairy products. 

The value chains covered all stakeholders, which included producers (farmers), who are involved in the production of 

cereals, fruits and vegetables, flowers, meat, fish, milk and fibre; processors, who add value to commodities, and 

consumers, who are looking for better quality. In these value chains, the emphasis was on development of technologies from 

production to processing, and innovations in technologies and processes so that all the stakeholders benefited leading to an 

overall improvement in their income and quality of life. Information on thirty selected value chains covering issues 

addressed, interventions made and impact created is presented here.

Introduction

Millets, Landraces of Rice

Castor, Bioethanol

Protected Cultivation
(Gerbera, Chrysanthemum, Cucumber)

Custard Apple, Seabuckthorn,
Clean Vegetables)



A Compendium of Selected Innovative Value Chains

Sorghum products

• Lack of social status of sorghum as food.

• Lack of supply chain management in sorghum.

• Lack of convenience in preparation.

• Lack of product and market development strategies.

4 5

Target Area: Andhra Pradesh and Telangana

1. Value Chain in Sorghum for Creating Demand for Millet Food

I. Value Chains for Food and Nutritional Security 

 Value Chain in Sorghum for Creating Demand for Millet Food

In
te

rv
en

tio
ns • Identification of genotypes for specific end products.

• Production for specific end use and buy-back arrangement.

• Processing diversification and product development; Ready to eat food products.

• Branding, packaging, labelling and promotion through innovative approach.

• Conducting road shows and nutritional awareness campaigns.

• Capacity  and entrepreneurship development.

Ou
tp

ut
/Im

pa
ct

• Seventeen product specific cultivars were identified, which included seven for propping, five for semolina, 
five for flour.

• Varieties and technologies for sorghum production for specific end use are now available. There is a shift 
from subsistence to commercial cultivation of sorghum in the region.

• A total of 36 product technologies were developed and nine  product technologies were commercialized. 
This has resulted in value addition to millets, choices of nutritional food products to the consumer with 
entrepreneurs eager to take up sorghum in their business.

• Sorghum products can now be promoted as health food with low glycemic index and glycemic load  among 
diabetic patients and  health conscious consumers. Leading producers of food items, such as M/s 
Britannia are now collaborating for research on sorghum products as health food.

• Eatrite and ANGRAU foods brands were registered for sorghum products and fifteen MoU's  were signed 
with private entrepreneurs.

• Two hundred and fifty 'Road Shows' and 'Nutritional Awareness Campaign' across Hyderabad were 
conducted and  Eatritest all was put up in  twenty  national and international events/exhibitions.

• Sorghum Centre of Excellence was established at DSR, Hyderabad at a cost of INR 30 million. 
Demonstrations at this centre led to setting up of 400 millets processing clusters across the country under 
Initiative for nutritional security through intensive millet promotion (INSIMP), and training of 4000 rural 
entrepreneurs and 1000 urban entrepreneurs.

• INSIMP, an  INR 3000 million development project of Department of Agriculture and Co-operation,  is an 
outcome of  this NAIP sub-project.

Iss
ue

s

Dr. B. Dayakar Rao, Consortium Principal Investigator, Directorate of Sorghum Research, Rajendranagar, Hyderabad- 500030 (Telangana)
Phone: 040-24015349 • Mobile: 09989710405  • Email: b_dayakar@yahoo.com

Contact: 

Production

Commercialization of
value-added products 

of sorghum

Marketing

Business linkages 
were developed with 

M/s Parle and M/s Nestle
Launched DSR brand “EATRITE”

Identified 17 product-specific 
cultivars (7 for propping, 5 for 

semolina and 5 for flour)

Processing diversification and 
product development

Developed 
36 product technologies 
(9 were commercialized)

Established and retrofitted 30 machineries 
for sorghum processing

Identification of specific genotypes 
for specific end products

Brand ‘EATRITE’
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Haladichudi

Target Area: Odisha

In
te

rv
en

tio
ns

• Appropriate technology intervention (modified SRI & line transplanting, training–cum-demonstration)  
in tribal areas.

• Facilitating development of infrastructure like community threshing yard and storage go-down in 
remote areas.

• Development of value added products.
• Establishment of  Central Village Committee, Village Development Fund and  registered Farmers 

Society for collective marketing.
• Training on leadership and community mobilization, and preparation of value added products and 

strengthening  of SHG.

Ou
tp

ut
/Im
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ct

• By adopting complete package of modified SRI, yield increased by 30 to 40%.Complete package of 
practices were adopted by 20-40% farmers,and 50-60% farmers adopted  them partially.

• A total of 699 farmers from 25 operational villages in Koraput district cultivated three land races viz. 
Kalajeera, Machhakanta and Haladichudi in 309.56ha, and 92 farmers other than operational village 
cultivated 30ha. The average income got by individual farmer was INR10,000/- from Kalajeera variety and 
INR5,000/- from Machhakanta variety. 

• Quality seed material was preserved  in seed bank  reducing seed and food scarcity. Twelve community 
threshing yards, two community storage go-downs in two clusters, five village seed-grain banks and one 
central go-down were established and managed by the farming communities.

• Branding and  packaging were systematized, discussion with buyer and traders by community was 
facilitated  and strong linkage with market was established. The society marketed 120 t of branded and 
packaged Kalajeera paddy.

• Eleven women SHGs adopted rice value added products preparation such as rice murrukku (different 
sizes and shapes), rice flake mixture, dosa powder and rice puffed bodi, and marketed their products  
locally earning an additional income of INR 5,000/month/group. With increased income,  socio-economic 
conditions of tribals in a remote area in Odisha improved.

Iss
ue

s • Lower yield  caused by mixture of seeds of landraces.
• Lack of community participation, storage facilities and poor marketing facilities for landraces.
• Lack of women empowerment and SHG strengthening among tribals.
• Lack of awareness about value addition.

Machhakanta

2. Value Chain  in  Prominent Landraces of Rice in Tribal Districts of Odisha

I. Value Chains for Food and Nutritional Security 

 Value Chain  in  Prominent Landraces of Rice in Tribal Districts of Odisha

Mr. Susanta Sekhar Chaudhury, Consortium Principal Investigator, M.S. Swaminathan Research Foundation, Jeypore - 764002.
Phone: 06854-231773 • Mobile: 09937663013 • Email: sushantasekhar@rediffmail.com

Contact: 

Value Chain in Landraces of Rice

• Kalajeera, Machhakanta, 
    Haladichudi
• 280ha, 3 CD blocks
• 702 farm families
• 3.3 tonne/ha

• Quality seed production 
    and supply
• Rice marker produced

State market 
and local 
market

CRRI

Farm families ORMAS

• Quality seed 
    materials produced
• Modified SRI and 
    rope planting in 
    tribal areas
• Increased productivity

• KKDUS Ltd. formed
• Procurement of 
    paddy and process 
    by KKDUS Ltd.
• Community storage
• Packing and branding
• Market promotion

• Rice 
    processing
• Packaging 
• Cleaning
• Grading

Rice 
value added 

products prepared 
and sold by SHGs

(Average profit 
INR 3,000 to 
INR 5,000/

month

Rice mill 
(Jeypore)

Rice sold @
INR 40/kg

                                     Kalajeera

6 7



Trainers trainingMiniclonal technology for planting material 
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Target Area: Tamil Nadu 

• 44% of raw material from contract farming
• Quality and uniform raw material
• Assured supply

• Value addition - INR 1750/t of briquette

• Quality seedlings with subsidized cost - INR 271.5 million
   (3000 seedlings x 45251 ha x INR Revenue) 

• Increased sale of clonal seedlings - INR 2 million
   (INR 1 for every clone produced)

Nursery growers

Farmers

Rural Industries

Industries

PROCESSING

PRODUCTION

CONSUMPTION

Short rotation 
clone

Growers

150 t/ha
INR 742,000/ha

90 t/ha (INR 460,000/ha)
60 t/ha (  480,000/ha)INR

Production

Consumption

Profit

Pulp wood
industries

Pulp & Pole
Value Addition

Briquette

8-10 t
(INR 30,000)

In
te

rv
en

tio
ns

• Development of low cost Mini-Clonal technology and establishment of nurseries for the production of 
planting material.

• Development of high yielding short rotation clones /genotypes  and  demonstration  in 200 ha .
• Identification of new and alternate potential industrial wood species.
• Introduction of semi-mechanized plantation and harvest operation.
• Organized Industrial wood tree crop business model for paper, match, plywood and dendro power and Bi, 

Tri and Quad Partite contract tree farming.
• Value addition of residues through briquettes.
• Dissemination of price information systems, price analysis and suggested market price, and facilitation of  

buy back with assured price.
• Facilitating involvement of bankers and insurance firms.
• Establishment of linkages among stakeholders viz. farmers, industries, financial institutions and research 

institutes.

Ou
tp

ut
/Im

pa
ct

• Decentralized clonal production centers were established, which produced 10 million plants of Casuarina, 
Ailanthus and Melia dubia worth INR 30 million and  availability of clonal plants were facilitated through 
industries and Agri-Business Incubators. Five Agri-Business Incubators  were  formed during the project 
period, and  thereby created employment opportunities of 18250 man days per annum to the landless 
men and women labourers.

• Short rotation varieties  yielded 125-150 t/ha and alternate species yielded 200 t/ha, increasing income 
of farmers from INR 300,000 to INR 600,000/ha

• Horizontal expansion was to the tune of 45251 ha and  8.8  million t of carbon  was sequestered.
• Semi-mechanized harvesting system  was introduced. As a result felling efficiency improved from 1 to 6 t/ 

labour / day, and  income increased to over INR 2,000/labour/day from INR 500/ labour/day. Thirty new 
rural felling groups were established.

• The successful quad-partite supply chain model contract farming based value addition for pulp wood 
industry was extended to biomass based energy generation with Auromira Energy Company, Chennai, 
Melia based plywood production with Ambi Ply Panels and Doors and Ailanthus based match splints 
production with Vasan Splints Factory. Besides 1340 farmers have been directly linked with Tamil Nadu 
Newsprints and Papers Ltd. (TNPL) for harvesting and marketing of their own pulpwood trees. 

• Biomass power plant was linked with farmers for residues utilization and new briquetting units were  
established. New industries- growers linkages were established and seventeen new wood based 
industrial units were incorporated in the consortium.

• One producer company viz.'Melia Producer Company', Thiruvannamalai was formed and it is engaged in 
seedling production and plantation development. 

• MoA was signed with Auromira energy company, Vasan Splints Industry, Ambi ply panels and doors, with a 
total budget outlay of INR 5.4 million.

• Farmers were linked with Banks and Insurance companies and credit facility and insurance cover were extended.

Iss
ue

s

• Non availability of adequate quantity of quality planting materials.
• Low  productivity from existing plantations.
• Poor adoption of precision plantation practices  and  suitable tree crop combinations.
• Lack of mechanization in forestry operation.
• Underutilization of plantation and industrial  residues.
• Non-involvement of financial institutions and  lack of price supportive system.
• Lack of linkage among stakeholders, unorganized marketing systems  and  trade.

Casuarina needle based briquettes                        

3. Value Chain in Industrial Agro-forestry in Tamil Nadu

II. Value Chains in Agro-forestry, Forest Products and Biomass

 Value Chain in Industrial Agro-forestry in Tamil Nadu

A Compendium of Selected Innovative Value Chains

Dr. K.T. Parthiban, Consortium Principal Investigator, Forest College and Research Institute, Tamil Nadu Agricultural University, Mettupalayam - 641301.
Phone: 04254-222010,222398  • Mobile : 094435-05844 • Email: ktparthi2001@gamil.com

Contact: 

• Income increase - INR 26625.5 million (0.2 million/ha increase)
    (100 t x 45251 ha x INR 5,000)



Target Area: Rajasthan

In
te

rv
en

tio
ns

• Identifying sweet pod bearing plant type of P. juliflora.
• Developing a cheaper and balanced concentrate feed mixture for arid region.
• Development of value added products from P. juliflora.

Ou
tp
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/Im
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• Four plantations of sweet pod P. juliflora plant type have been established. Farmers' nurseries for raising 
sweet pod P. juliflora plant type have been established in target villages for raising plantation on farmers' 
fields. Forest department  of Haryana and Punjab have also started similar activities.

• A pod collection and field training centre was established by the efforts of villagers in Lalpura village, tehsil 
Sanchore, district Jalore.  Processing units purchased raw pod @ INR 5/kg and primary value added pod @ 
INR 6/kg  from this centre, that earned INR 247,500 per year by selling 30-40t of pods.

• Production technology for processing P. juliflora pods based, cheaper Concentrate Mixture has been 
standardized and commercialized at Jodhpur, Rajasthan. Concentrated ration is being processed and 
marketed by industrial partners as KAJARI PASHU AAHAR and AMRIT PASHU AAHAR.

• Production technology for preparing P. juliflora pods based multi-nutrient feed block and complete feed 
block have been developed and commercialized.

• Technology for production of Instant Juli Coffee has been standardized  and  studies on acute and chronic 
toxicity analysis have been carried out. Industrial partner has started production on pilot scale. 

• Process technology for extraction of Prosopis seed gum, edible protein from P. juliflora seeds, P. juliflora 
pod based syrup, fine flour and fiber have been standardized.  Mesquitol, a very powerful antioxidant was 
extracted from sap and  heartwood of P. juliflora. 

Iss
ue

s • Refining silvicultural and tree stand management practices for production of pods having high sugar 
content.

• Process for preparing cheaper concentrate ration for livestock by inclusion of Prosopis pods.
• Development and refinement of  food products prepared from Prosopis Juliflorapods having high and low 

sugar content. 

4. Value Chain in Prosopis juliflora for Feed

II. Value Chains in Agro-forestry, Forest Products and BiomassA Compendium of Selected Innovative Value Chains

Value Chain in Prosopis juliflora for Feed

Dr. J.C. Tewari, Consortium Principal Investigator, Central Arid Zone Research Institute, Jodhpur- 342003.
Phone: 0291- 2788584 • Mobile: 09460106536 • Email: drjctewari@gmail.com

Contact: 

Value Chain Flow Diagram after Interventions

Cattle feeding on Prosopis juliflora feed  Pod grinderProsopis juliflora products
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Target Area: Karnataka, Tamil Nadu and West Bengal

In
te

rv
en

tio
ns • Development of gadgets  for safe harvesting of honey and use of botanicals to calm bees.

• Day time harvesting of honey.
• Simple processing techniques.
• Creation of facility for honey processing  and skill development in honey processing, packing, labeling 

and trading.
• Organising honey gatherers into SHGs and training in sustainable honey harvesting  and value 

addition.
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• Thirty five SHGs were formed and trained in sustainable honey harvesting, Two to four harvests during one 
season became possible as against one earlier.

• Formation of federation of SHGs and linking them to Horticulture and forestry departments schemes.
• Tribals felt safe wearing safety gadgets. Bee colonies were saved and quantity of honey harvested 

increased from 8 to 15 kg /colony.
• Honey harvest during day time helped reduce forest fire incidents drastically. A honey harvest kit was 

developed for sustainable honey harvest from cliff that included long handle comb cutter and a long 
handle bucket and a screw type honey press, protective ropes, and bee suit. Harvest kits were provided to 
tribals to enable them in sustainable and safe harvest of honey during day time.

• Seven plant species having calming ability of honey bees were identified, and volatiles in 3 species were 
documented.

• Honey procurement and processing centre was established at Yellapur. So far 13 t of honey has been 
processed and  sold  at INR 225 per kg with a total earning of  INR 2.925 million. A honey processing plant 
was established at Krishi Vigyan Kendra (KVK), Chamarajanagar, and a half ton capacity honey processing 
plant modeled as NAIP processing plant was established at Koppa in Karnataka.

• Wild raw honey gathered by the tribal beneficiaries of NAIP was processed, bottled, labelled and sold (as 
‘VANA MADHU’ at UAS, Bengaluru, and as ‘SHAKTHI HONEY’ at TNAU, Coimbatore).  A quantity of 955 kg of 
clear honey was sold for INR 220,770 .

• Three rural honey processing industries and two incubation centers were established.Organic certification 
of one honey processing plant was done.

• A total of 39 value added products that included bakery, dairy, and fruit products were developed. Women 
SHGs  produced honey-amla value added product and honey blended bakery  and dairy products and 
marketed them.Group trading was promoted and middle men were eliminated.

Iss
ue

s • Lack of know-how in sustainable honey harvesting.
• Traditional practice of honey harvesting during night time, with a risk of causing forest fire.
• Unhygenic harvesting practices and unorganized marketing.
• Lack of awareness about value addition.

Sustainable honey harvest 

5. Value Chain in Wild Honey

II. Value Chains in Agro-forestry, Forest Products and BiomassA Compendium of Selected Innovative Value Chains

Value Chain in Wild Honey

Dr. K.V. Bhatt / Dr. G.C. Kuberappa, Consortium Principal Investigator, University of Agricultural Sciences, G.K.V.K Campus, Bangalore - 560065. 
Phone: 080-23636346 • Mobile: 09880339238 • Email: kuberappanaip@gmail.com

Contact: 

Value Chain in Wild Honey
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Gadgets for safe
 honey harvesting

7 plant species with calming ability
of honey bees and 3 of volatiles, 
were identified and documented

Developed rock bee smoker 
with blower and long delivery 

hose; safety device for 
climbing trees; honey harvest 

kit; protective bee suit

Honey squash

Honey health drink containing 
3% alcohol, anti-oxidants, 

anti-ageing factor

Honey blended nectarValue added products

Processing

Harvesting

Production

Census of wild bee colonies, 
documentation of wild bee floral species, 

pollen bank of 200 bee floral species

Established 3 rural honey processing 
industries and 2 incubation centres; 

2 pilot plants at KVK, Chamraja Nagar 
and Koopa (Karnataka)

Honey processing plant



Target Area: Madhya Pradesh, Gujarat and Tamil Nadu

In
te

rv
en

tio
ns • Mechanization package for collection, compaction and transportation of biomass.

• Standardization of technology package for briquetting of agro-residues for gasification.
• Development of gasification technology for agro-residues for electricity generation by gas engine 

gen-set.
• Development of technology for safe disposal and value addition to by-products.
• Establishment of value chain for electricity generation in production catchments  and integration of 

biomass based power generation system with agro-enterprises.
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ct • Briquette based gasifier was evaluated with mixed briquette of soybean and pigeon pea at Bhopal and the 

power generated was used to run briquetting plant and dall mill.
• Three power plants and one briquetting plant were installed at village Mana. Similarly one briquetting 

plant and 100 kW power plant were installed at Udaipura for establishment of value chain.
• A crop residue  briquette based power generation plant of 100kW capacity was established at village 

Silari, Udaipura. The electricity generated is supplied to Dall mill complex of 100t/day capacity.
• A hub of biomass power plants totaling 218 kVA was established at village Mana in Madhya Pradesh .The 

power generated was used to operate a briquetting plant (35kW) and a water pump (40kW). Electricity 
generated at village Mana is supplied to Municipal Corporation Raisen and adjoining farmers.Cost of 
power generation: INR 5.23/kW; Cost of electricity : INR6.5/kW; Value addition : INR  0.80 /kg .

Iss
ue

s • Lack of mechanization of biomass handling and management.
• Poor gasification characteristics and disintegration of fuel.
• Inconsistence, poor quality gas.
• Non-availability of package of technology for power generation from agro-residues.

Biomass power plant

6. Value Chain in Biomass Based Power Generation for Agro Enterprises

II. Value Chains in Agro-forestry, Forest Products and BiomassA Compendium of Selected Innovative Value Chains

Value Chain in Biomass Based Power Generation for Agro Enterprises

Er. Anil Kumar Dubey, Consortium Principal Investigator, Central Institute of Agricultural Engineering, Bhopal - 462 038.
Phone: 0755-2521122 • Mobile: 09993287302 • Email: Dubey@ciae.res.in

Contact: 

Value Chain in Biomass
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Establishment of briquetting plant and power plant resulted in reduced field burning of straw

Briquette/Biomass

Gaseous fuel

Electricity
Supplied to Dall Mill 

complex  of 100 t/day capacity
and Municipal Corporation, 

Raisen and adjoining 
farmers

To operate a 
briquetting plant (35kW) and 

a water pump (40 kW)

Establishment of 3 Power plants & 1 
Briquetting plant at Village Mana

1 Briquetting plant and 
100 kW power plant at Udaipura

Gasifier system for electricity generation



Target Area: Andhra Pradesh and Telangana
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• Introduction of  sweet sorghum in project areas and awareness increased about the use of sweet 
sorghum for food, feed and fuel (ethanol) uses.

• Improvement in cultivation practices and availability of high yielding cultivars to farmers. Supply of 
seed was through seed production at village level.

• Implementing work contract model for stalk supply chain management and improving  the juice shelf 
life by adding chemicals and other methods.

• Improving the crushing efficiency of crusher and boiling the juice immediately after crushing.
• Contract farming and buy back agreement for procuring stalks from farmers.
• Establishing  and operationalizing decentralized crushing unit (DCU) for syrup production and 

enhancing supply chain using a combination of centralized and decentralized models.
• Development of a novel fodder value chain by linking the fodder dealers with DCU for purchasing the 

sweet sorghum bagasse for use as animal feed.
• Training  farmers associations, SHGs and Community Based Organisations on DCU operations  and 

farmers participatory demonstration on improved crop production practices.
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• Introduction of Hybrid sweet sorghum cultivar  increased productivity by 20-30% depending on soil type.
• Village based seed system model was developed for production of improved varieties  at village level  

assuring supply of quality seed at right time and right price.
• More than 500 farmers grew sweet sorghum on 400 ha for supply of stalks to distillery/DCU. Production 

technologies were standardized for maximizing the production and disseminated, and farm productivity 
enhanced from 10 t / ha to 25 t/ ha.

• Sufficient stalk of sweet sorghum  became availabilefor crushing  resulting in higher income to farmer and 
increasing crushing window of distillery.

• Timely supply of stalks immediately after harvest (within 24h) has prevented loss in juice recovery and 
prevented farmer loosing weight of stalk and returns.

• By adding chemical to the juice the shelf life was  increased to 36h, improved crushing efficiency (30%) of 
crusher and immediate boiling increased syrup production by 15%. Preventing sugar loss in juice 
increased ethanol production from juice and syrup.

• Village based DCU was developed and operationalized successfully for syrup and fodder production. 
Sweet sorghum farmers were linked to both distillery and DCU for supply of stalks. Project partner Rusni 
distilleries produced ethanol from sweet sorghum juice and syrup.

• Bagasse obtained at DCU was chopped and linkages were developed with local fodder dealers for supply 
of chopped bagasse to markets. Chopped bagasse procurement price at DCU increased to INR 1/ kg 
compared to INR 0.25/ kg in the beginning of the project.

• Buy back agreement was signed with distillery and DCU by farmers association. Self -managed DCU 
reduced the cost of operation and increased benefits to farmers, and created employment at village level.

Iss
ue

s

• Non availability of quality seedof sweet sorghum, low productivity with existing varieties  and lack of 
improved cultivars for post rainy season.

• Non availability of labour during harvest time  and  non-availability of suitable machine to harvest stalks.
• Delay in stalk supply to distillery results in reduced juice recovery by 10-15% due to delay in crushing.
• Low recovery of syrup - low output  and quality of syrup due to delay in extraction of juice and  boiling juice 

to make syrup.
• Poor quality of juice - low sugar content in juice due to fermentation.
• Single source for marketing stalks, lack  of technical capabilities, awareness and training.

Modified reaper

7. Value Chain in Sweet Sorghum for Bioethanol Production

III. Value Chains for Industrial ProductsA Compendium of Selected Innovative Value Chains

                                                                        Value Chain in Sweet Sorghum for Bioethanol Production

Dr. B.V.S. Reddy / Dr. Ashok Kumar, Consortium Principal Investigator, International Crop Research Institute for Semi-Arid Tropics, Patancheru - 502324.
Phone: 040-30713487 • Mobile: 09440454571 •  Email: a.ashokkumar@cgiar.org

Contact: 

Value Chain in Biomass
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Crusher

Decentralized Unit Model

Cultivation of 
Sweet Sorghum

Centralized Unit Model

One crushing unit 
and Rusni Distillery

Improved 
cultivar SPSSV30

Mechanized 
sowing

Processing
Juice Extraction 

from stalks

Syrup production

Fermentation

Ethanol

Several crushing units 
and distilleries

Animal Feed

Linkage of fodder dealers
for purchasing bagasse

Chopping

Bagasse

By-products

On-farm productivity 
increased from 

10 t/ha to 25 t/ha

Increased 
yield by 15%

Bioethanol distillery



Target Area: Tamil Nadu

In
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tio
ns Jasmine

• Introduction of precision production technology.
• Development of  export packaging technology to long and short distance overseas markets

 (USA & Dubai).
• Organising growers into commodity groups  and linking them  with exporters.
Marigold
• Introduction of precision production technology.
• Introduction of variety and technology to enhance xanthophyll content.
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8a. Value Chain in Flowers for Domestic and Export Markets

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Value Chain in Flowers for Domestic and Export Markets

Dr. M. Jawaharlal, Consortium Principal Investigator, Horticulture College and Research Institute, TNAU, Coimbatore - 641 003.
Phone: 0422-6611230 •  Mobile: 09442126242 • Email: jawaharflori@yahoo.com

Contact: 

Value Chain in Jasmine

18 19
Jasmine strings                                                                  Marigold flowers in fieldJasmine packed for export

Jasmine
• Low  flower yield  due to inadequate scientific technologies.
• High post-harvest losses (30-40%).
• Poor market linkage  and low export volume.
Marigold
• Low  flower yield  due to inadequate scientific technologies.
• Low xanthophyll content  and  low xanthophyll recovery.

Jasmine
• Due to the precision production technology developed, jasmine yield increased from 7.48 t/ha to 14.14 

t/ha (89.03% ), and concrete content increased from 0.19% to 0.22% (15.78% ). Bud worm incidence 
reduced from 39.70% to 4.53%. Additional net profit was INR 0.23 million/ha. Area under jasmine 
expanded from 10000 to 11000 ha.

• An export packaging technology for jasmine flowers, which involves treating flowers with boric acid 
followed by packing in corrugated fibre board boxes for Dubai market and thermocole box with aluminium 
foil lining and gel ice for USA market was developed. This technology reduced post-harvest losses  
from40% to 10%  and  increased  shelf life from 24h to 72h enabling export to long distance overseas 
market (USA). 

• There was an increase in export volume. Dubai : from 600 to 900kg/day  (5days/week) ;  USA : from 500 to 
1000kg/day (from 1 day to 2days/week). Total export volume increased  from 110 to 360 t/annum . This 
resulted in increase in net profit. Dubai : from INR 2,250 to INR 9,250/day; USA : from INR  9,250 to INR 
17,250/day.

• New technologies were standardized for value addition in jasmine (garlands, tinting, fillers etc.) and new 
value added products were added for domestic and export markets. Additional employment generated 
was  4000 labour days / year.

• Two marketing channels were developed and promoted in jasmine. They were :Domestic Market: Producer 
– Auction in Commodity Group-Retailer – Consumer (Eliminated commission agent and wholesaler). 
Export Market : Producer - Commodity Group- Exporter (Eliminated commission agent and wholesaler).

• Tamil Nadu Flower Growers’ Association (3000 growers), Sathyamangalam were linked with jasmine 
exporters for marketing and two new export markets viz., USA and Malaysia were identified for export of 
jasmine flowers  by M/s. Vanguard Exports. Three  commodity groups were formed and six new jasmine 
exporters were added.

• Beneficiaries trained included 395 jasmine growers, 809 unemployed youth and women and 225 entrepreneurs.
Marigold
• Due to the precision production technology developed, marigold yield increased from 25.12 t/ha to 35.74 t/ha 

(42.27% increase), xanthophyll content  increased from 1.44g to 1.99g/ 1000 g  (38.19% increase), and  bud 
borer incidence was reduced from 40.29%  to 7.30%. Area under marigold expanded from 2000 to 6000 ha.

• Under contract farming system in marigold, AVT Natural Products Ltd. helped 13,000 farmers to get 
steady price at farm gate, which was INR 2,750/t in 2008 and  INR 6,500/t  in 2012.

• Training was given to 309 marigold growers.

Production

Post-harvest handling

Marketing

Off-season flower production
• Protected cultivation (63.43% yield 

increase)
• Pruning: Last week September
• Spray: CCC 1000 ppm + Humic acid 0.4%

Precision production technology
 • 100% RDF (Fertigation)  

• Biostimulation: Humic acid 0.4% & 
Panchagavya 3%

• Yield: 12.41 t/ha against 7.48 t/ha
• BCR: 2.77 against 1.77 
Eco-friendly pest & disease management
• Bud-worm & Gall midge
• Leaf spot & leaf blight

Commodity group formation: 2 Nos.
New entrepreneurs developed: 6 Nos.

I. Post-harvest chemical treatment
• 4% Boric acid 
Export packaging technology
• CFB boxes to Dubai market
• Thermocol boxes to US markets
• New value added products
II. Increased shelf-life from 24h to 72 h

Export market
Dubai market: 5 day/week; 900 kg/day
USA market: 2 day/week; 1000 kg/day

Value Chain in Marigold

Precision production technology
• Hybrid seeds (L3)
• Seedling treatment (Pseudomonas fluorescens) 

0.5% for 30 minutes
• Improved field preparation-chisel plough, disc, 

cultivator and rotavator
• Paired row system
• Fertigation-75% NPK + Biostimulant 

(0.2% Humic acid) of the RDF/ha

Micronutrient application
•  0.5% ZnSO  + 0.5% FeSO4 4

Biostimulant application
• 0.2% Humic acid + 

0.25% Sea weed extract

Marketing

Export to USA

Contract Farming
•  2008-09 (INR 2,750/t) • 2010 (INR 3,750/t)
•  2011 (INR 5,500/t)      • 2012 (INR 6,000/t)
•  2013 (INR 6,000/t)

Value addition
(Xanthophyll Extraction)

Local Market
Fluctuating (INR 2/kg to 
INR 8/kg)

Production



Target Area: Tamil Nadu
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tio
ns Carnation

• Standardizing improved production technology for Hi-tech greenhouse cultivation of carnation.
• Improving  post-harvest management technologies.

Dry flowers
• Identification of native species for dry flowers.
• Improved processing technologies for different dry flower products.
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8b. Value Chain in Flowers for Domestic and Export Markets

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Value Chain in Flowers for Domestic and Export Markets

Dr. M. Jawaharlal, Consortium Principal Investigator, Horticulture College and Research Institute, TNAU, Coimbatore - 641 003.
Phone: 0422-6611230 • Mobile: 09442126242 • Email: jawaharflori@yahoo.com

Contact: 

Value Chain in Carnation

20 21
Harvested carnation flowers                                                                                                        Dry flower arrangements

Carnation
• Low  flower yield  due to inadequate scientific technologies.
• Poor quality of flowers.

Dry flowers
• Difficulties in sourcing of raw materials  due to unorganized raw material collection system.
• Lack of scientific processing techniques.
• Low volume of dry flower products.

Carnation
• Due to the introduction of improved production technologies, productivity of carnation  increased  from 12 

to 16 stems/plant/ crop. Chemical treatment helped in reducing incidence of calyx splitting from 32.63 to 
3.13%.Proportion of ‘A’ grade flowers was increased   from 70% to 84%  and  increase in price of ‘A’ grade 
flowers from INR 2.5 to 3.6/ stem led to increased income.

2• Development of fumigation technique (Dazomet @ 30g/m ) for carnation led to better establishment of 
crop growth and elimination of Fusarium wilt incidence. This resulted in additional net income of  INR 

20.167 million /500m  /crop. The green house area under carnation increased from  20 to 50 ha.
• Post-harvest technologies (pre-cooling, pulsing, holding, wrapping & packing)  were standardized for 

reduced post-harvest losses and extended vase life of carnation.
• Training was given to 473 carnation growers.

Dry flowers
• In dry flowers, 44 locally available species were identified as suitable for dry flower product making. Drying 

techniques by glycerinization (full dip method @ 1:20) for leaves and silica gel + sand (1:1) embedding 
followed by microwave drying for flowers were standardized and 72 new products were developed (20 for 
export & 52 for domestic market). 

• Interventions made resulted in increase in value of domestic trade and export. Domestic trade increased 
from INR 0.8 million to INR1.2 million / year, and increase in export was  from INR 60 million to INR120 
million /year. Europe and South America were added as new markets for export of dry flowers. Two 
commodity groups , one at   Kallipalayam  and another at Nilakottai were formed.

• Training in dry flowers was given to 463 unemployed youth and women, and 240 entrepreneurs.

Value Chain in Dry Flowers

Production

Post-harvest management

Marketing

Precision production technology under protected cultivation
• Fumigation – Dazomet @ 30 g/sq. m
• Media consortia – FYM – 25 kg; VC – 2.5 kg; CP 

– 2.5 kg; each per sq. m + P.f + T.v
•  Planting density – 15 x 15 cm spacing @ 36 

plants/sq. m
• Quality planting material – 30 days old cuttings 

thwith single pinch at 5  node
• Calyx splitting – Borax @ 0.1% at fortnightly 

intervals
• Fusarium wilt - Pseudomonas fluorescens @ 0.5%

 •  Red spider mite – Abamectin 1.9 EC @ 0.05%

Post harvest technology
•  Precooling at 4°C for 4 hrs

 •  Pulsing solution: sucrose 10% + citric 
acid 100 ppm + HQ 400 ppm

•  Holding solution: sucrose 5% + citric 
acid 50 ppm + BA 75 ppm

•  Wrapping materials: Polyethylene cover 
with 50 gauge thickness

•  Packaging: CFB box with 4% ventilation Through middleman (fixed price)
•  A grade: INR 3-3.50/stem
•  B grade: INR 2.50-2.60/stem

Direct marketing
(Daily market price)
INR 2-6/stem

Sourcing of raw materials

Standardization of 
dry flower technology

Value addition

Marketing

Export Domestic

Improved processing technologies
• Drying techniques by glycerinization 

(full dip method @ 1 : 20) for leaves
• Silica gel + sand (1:1) embedding
• Microwave drying for flowers

Export Market
Safe packaging material for transport of scented 
pine cones (In addition to USA, new markets of 
Europe and South America were added)

Increased domestic market
•  Demand in metros
•  Table decors, gift
•  Market promotion-Expos, 

flower shows

72 new products
• Developed 20 exports & 

52 domestic products
•  13 commercialized

44 new species identified
•  Reducing outsourcing
•  Environment conservation
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Target Area: Kashmir

In
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tio
ns • Development of commercial corm production by developing nurseries.

• Refinement of cultivation practices, improvement in input delivery system and introduction of 
participatory approach.

• Refinement of post-harvest technologies using quick stigma separation and reducing drying period.
• Development of protocol on quality standards (grades, sorting, packaging).
• Society of 250 registered growers established and linked with exporters/ retailers.
• Training imparted to saffron growers.
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9. Value Chain in Kashmir Saffron for Domestic and Export Markets

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Value Chain in Kashmir Saffron for Domestic and Export Markets

Dr. F.A. Nehvi, Consortium Principal Investigator, Sher-e-Kashmir University of Agricultural Sciences & Technology of Kashmir, Srinagar - 190001.
Phone: 0194-2305084 • Mobile: 09419974563 • Email: f.nehvi@rediffmail.com

Contact: 

Production, post-harvest processing, drying and packaging of saffron

• Insufficient planting material (corms).
• Low productivity and  production in saffron.
• Poor recovery of saffron.
• Poor quality and adulteration.
• Unorganized marketing  and lack of awareness and training.

• Production of 187 t of corms was done by 250 private nurseries and this was sufficient to rejuvenate 
375 ha. Increased availability of sufficient corms  led to higher economic gains.

• Improved  production system was adopted by saffron farmers in Kashmir over an area of 1854 ha, 
ensuring yield gains from 2.5kg/ha to 6.37kg/ha with a B:C ratio of 3.99:1.

• Improved production system in adopted area is expected to produce 11.81 t of  saffron over a period of 4 
years planting cycle with a gross income of INR 1771.5 million as compared to 5.56 t otherwise produced 
from the same area with a gross income of INR 834 million under traditional production system. The  
production system developed under this project will thus ensure a total economic gain of INR 937.5 million 
over traditional production system ensuring  INR 0.501 million gain/ha and INR 0.372 million economic 
gain/family.

• Nursery management system for commercial corm production developed and adopted by saffron farmers 
over 6 ha helped saffron farmers with an additional income of INR 1,156,000 through sale of 92.5 t of 
saffron corms.

• Saffron recovery increased from 22 to 30 g per kg fresh flowers and  crocin content was increased from 8% 
to 15% by reducing drying period (53h to 4h). 

• Project interventions and promotion of  domestic and export  trade resulted in  assured market, and  
better returns to farmers.

• Training was given to 1732 saffron growers in quality saffron production.
• A Pack House Unit with “SBS” brand, well equipped with hi-tech facilities for saffron processing, drying, and 

packaging was established. This pack house  processed 16.66 t of fresh saffron flowers contributed by 
200 society members annually producing 500 kg dry saffron with a total benefit of INR 93.8 million 
annually to the producers. Pack House processing ensures a benefit of INR 5,628/kg of fresh saffron 
flowers as against INR 3,294 achieved under traditional system and has also helped in women 
empowerment as about 30 females with a monthly salary of INR 5,000 for a working season of 4 months 
are employed in the pack house. Following this NAIP model, a much bigger saffron park is being 
established by National Horticulture Board, Govt of India at Pampore with hi-tech facilities for saffron 
processing, handling, drying, quality testing and packing.

Value Chain in Saffron

Establishment of saffron pack house unit 
“Unique Saffron Growers Welfare and 
Development Cooperative Marketing Ltd” 
at Wuyan, Pampore (Hi-tech facilities for 
saffron processing, handling, drying & 
packing)

Post-harvest technology for 
obtaining clean 
saffron as per ISO standards

Developed Nursery 
Management System for 
Commercial Corm Production

187 t of corms sufficient to 
rejuvenate 375 ha produced 
by 250 private nurseries

Additional Income

Post-harvest 
Processing

Market 
Promotion

Linked with 
International & 
National Buyers

Improved 
Production 

Technology adopted 
over an area of 

1854 ha

Saffron recovery enhanced 
from 22 to 30 g/kg 
fresh flowers

Establishment of 
3 societies registered 
by cooperative



Target Area: Tamil Nadu, Andhra Pradesh, Gujarat and Uttar Pradesh

In
te

rv
en

tio
ns • Training farmers in  canopy management, water use efficiency, INM and IPM and scientific methods of 

harvesting.
• Providing gadgets for harvesting, handling (crates) and  storage.
• Encouraging the entrepreneurs to invest on the establishment of fruit processing industry to utilize the 

excess production.
• Conducting processor – growers meet,  buyer-seller meet, and  disseminatingmarket information  

through SMS.
• Establishing a farmer producer company through self-financing.
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10. Value Chain in Mango & Guava for Domestic and Export Markets

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Dr. T.N. Balamohan, Consortium Principal Investigator, Horticultural College and Research Institute for women, TNAU, Tiruchirapalli - 620009.
Phone: 0431-2918033 • Mobile: 09442076437 • E-mail: sohort@tnau.ac.in

Contact: 
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• Low productivity.
• High percentage of mechanical damage to the fruits.
• Non-availability of the products throughout the year and  glut in the peak harvest period.
• Non-popularization of improved choice varieties forexport.

• Interventions resulted in increased yield from 5.95t to 9.10 t/ ha in mango and 9.56t to 16.59 t/ha in 
guava in Tamil Nadu. Increase in production and good quality “A grade’’mango and guava fruits (30% 
against 10% earlier) helpedin realizing higher profit in domestic and export markets.

• The damage due to poor harvesting methods and storage was reduced from 30% to 17%.  Farmers in the 
project area were motivated to go for grading and improved packaging, and to supply export quality guavas 
to the exporter M/s. Fair Exporters, Pollachi, Coimbatore. As a result the income from guava increased from 
INR 8-12/kg to INR 36-40/kg due to export. At present 250 kg of guava fruits from the village  Old Aayakudi  
in Tamil Nadu are sent to airport on alternate days for export to the Middle East.

• Six mango growers associations and four guava growers association have been formed and linked to 
traders and exporters of mango and guava. Three mango growers associations of the project site were 
linked directly with exporters, retail chain stores and processors. A chain store named M/s Kannan 
Departmental Stores, Coimbatore had directly procured from the NAIP beneficiary farmers field by paying 
25 % extra price over and above the prevailing market price since the produce is sorted and graded. 

• For the first time in the project area, off-season mangoes were harvested in the month of October-
December (2012 / 2013) through the technology intervention. Thirteen beneficiary farmers during 2012 
and 25 farmers in the year 2013 harvested off-season mangoes and sold the produce for a premium price 
of INR 50-70/kg.

• A vocational training to the mango beneficiary farmers on “Value addition” resulted in the establishment of 
three mango based industries in the project site. One of the project farmers has established a “Post 
Harvest Packaging and Storage facility”at Ottatheru, Pochampalli through project intervention. 

• After five years of interventions, the yield in Kesar mango increased by 30.75 % (7-8.5t/ha) and that of 
Allahabad Safeda guava by 207% (18-20 t/ha), with improvement in fruit quality. The high yield and quality 
fruit production technology increased the average income of Kesar mango and Allahabad Safeda guava 
growers by 82% (INR 170,000/ha) and 312% (INR 220,000/ha), respectively.

• The flavour of the guava leaf was impregnated in the ready made normal tea-granules and packed into tea bag.
• The farmers have developed contact with several traders and processors, which helped in assured market 

and better returns.
• A vibrant  Farmer Producer Company  with its own agricultural input shop for selling genuine products at a 

reasonable price was established in the village Old Aayakudi.

Value Chain in Mango and Guava

Guava fruits for export

Value Chain in Mango & Guava for Domestic and Export Markets (Orchard management in guava)

Damage due to poor 
harvesting and storage 
methods reduced from 

30% to 17%

Judicious water, 
nutrient, canopy, 
disease and pest 
management in 

mango and guava 
orchards 

Enhanced yield 
from 5.9 t to 
9.10/ha in 
Mango and 

9.56 t to 16.59 
t/ha in Guava

High quality 
produce, consumer 

satisfaction and 
higher income to   
fruit  producers

Harvesting, 
post harvest 
handling and 
management

Processing of fruits 
into value added 
products and by-

product development 
from mango wastes

Marketing of fruits 
and Value Added 

Products

Production 
system of 

mango and 
guava

Consumption Market access to 
producers by 

creating producer 
companies

Fruits suitable 
for export

Export to 
Dubai & USA

Use of maturity 
indices, proper 

harvesting tools and 
post harvest 

management protocols 
and packaging

Orchard management in guava Off-season mango



Target Area: Odisha

In
te

rv
en

tio
ns • Establishment of ginger nurseries, and introduction of seed treatment.

• Introduction of improved, high yielding varieties.
• Refinement of cultural practices, improvement in input delivery system, participatory approach. 
• Reduction of losses with proper post-harvest management and storage practices.
• Primary and Secondary processing, product branding  and certification.
• Promotion of producers' organizations, linkages with market.
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11. Value Chain on Ginger for Domestic and Export Markets

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Dr H.N. Atibudhi / Dr. S. K. Dash, Consortium Principal Investigator,, College of Agricultural Engineering and Technology, OUAT, Bhubaneswar - 751003
Phone : +91-674-2392868 ;09437205952 •  Email : sk_dash1006@hotmail.com

Contact: 
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• There was an  increase in the  availability of good quality planting material. Seed rate  was reduced  from 
1.7 t/ha to 1.2 t/ha with a saving of INR 20,000/ha. Planting seedlings in Aprilresulted in 10% increase in 
production. Seven production technologies were adopted by the farmers. 

• A new high yielding variety “Suprabha”, which has 1.88% total gingerol and 0.05% shogaol content was 
introduced in the regions and with the training and technical inputs from the project team, the farmers 
could increase the crop yield to almost two times as compared to the traditional varieties. 

• Productivity increased from 6.5 t/ha to more than 14 t/ha and ginger production was more than 15000 t 
from1120 ha in 5 years.  Presently 800 farmers from   more than 50 villages are adopting improved 
practices.

• More than 100 farmers of Daringbadi block have adopted organic farming and have been registered under 
organic certification as per APEDA guidelines. 

• Evaporative cool chambers were promoted for storage of seed ginger and a portable type evaporatively 
cooled chamber was developed. Post-harvest losses of ginger was reduced from 36% to less than 12% .

• Process parameters for value added products as dehydrated ginger flakes and powder, ginger candy, 
ready to serve beverage and paste. have been developed and the local farmers were trained on the 
preparation of these products in scientific and safe manner. The process technology for ginger RTS, candy, 
paste and sushi were standardized. Twelve processing technologies were adopted.

• The on-farm ginger washer and peeler developed under the project helped reduce the drudgery and time 
of processing. 

• Secondary value added products like ginger extract with more than 20% gingerols in water soluble free 
flowing powder form, ginger extract with more than 30% gingerols in free flowing powder form and 
successive water extract of ginger (with the trade name NR- Ginger) were developed and a secondary 
processing unit was established at Anniyalam (Krishnagiri district of Tamil Nadu) with capacity of 3 t of 
dried ginger per day.

• Two farmer groups have been formed in the name of ‘Daringibadi Krushi Swayam Sahayak Samabaya Ltd.’ 
& ‘Pattangi Krushi Swayam Sahayak Samabaya Ltd.’ Two primary processing facilities were established 
and  additional employment of 7000 man-days/year  was generated in two agro-processing centres.

• A trademark-ODIZIN has been filed for registration of primary processed ginger products. The farmers have 
been able to sell more than 75 t ginger from the area and generated more than INR 16 million.

Value Chain on Ginger

Value Chain on Ginger for Domestic and Export Markets

• Introduced high yielding variety 
“Suprabha” (1.88% Gingerol & 
0.05% Shogaol)

• Developed on-farm ginger washer & peeler
• Establishment of primary and secondary 

processing units at two locations and at 
Anniyalam, respectively

• Dehydrated ginger powder & flakes
• Ginger candy
• RTS bevarage and drink
• Ginger extract with more than 20%  and 

30% gingerols (under the trade name 
NR-Ginger)

Trademark“ODIZIN”

Exported to USA

Primary processing 
(dehydration) 
increased income by 
INR 80,000/ha

Production

Processing

Value-added 
products

• Insufficient planting material in the region due to lack of proper storage facility.
• Low production  due to traditional agronomic practices and low productivity of local varieties unsuitable 

for processing.
• Poor quality produce and  high post-harvest losses (up to 36%).
• Lack of  primary processing  and lack of value addition at farmers’ level.
• Poor market access due to unorganized marketing.

12 processing 
technologies adopted; 
reduced drudgery & 
time of processing; 
post-harvest losses 
of ginger reduced to 
less than 12% level 

Productivity increased 
by 32%, i.e., from 
6.5 t/ha to 8.63 t/ha

Ginger extraction unit NR Ginger for export Ginger products



Target Area: Kerala and Karnataka

In
te

rv
en

tio
ns • Development of storage management protocols for cashew.

• Development of a low cost RCN grader and guidelines for grading.
• Development of Pollution Prevention System (PPS) for drum roasting units.
• Development of a non-thermal method for RCN processing.
• Colour based, size based grading norms.
• Development of value added products from cashew kernels and wasted by-products.
• Minimal packaging standards  and identification of best packing types.
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12. Value Chain in Cashew for Domestic and Export Markets

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Dr. Prabha Kumari, Consortium Principal Investigator, Cashew Export Promotion Council of India, Kollam - 691001
Phone: 0474-2761003 • Mobile: 09447114052 • E-mail: prabhanair1@hotmail.com

Contact: 
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Low cost cashew peeler

• Six  production and eleven  processing technologies were developed for cashew in Kerala and Karnataka.
• Twenty companies have adopted improved storage management protocol  developed leading to less 

wastage of RCN.
• PPS, a system that was capable of reducing the effluents emitted through the drum roasting unit’s 

chimneys was developed. A PPS fabricating rural industry - Indira Engineering Works was established in 
Parassala, Trivandrum.  Twenty units belonging to eight companies have installed PPS resulting in drastic 
decrease in environmental pollution.

• Low cost cashew peeler was designed and fabricated.
• Clarity regarding grades are now available to facilitate export of better quality kernels.
• Twenty one value added products were developed from cashew kernels. Flavouring of cashew kernel bits 

have increased the value of broken kernel bits, which are available in Kerala State Development Council  
(KSDC) outlets in Kerala.

• A method for non-thermal cutting of raw cashew nut and low cost extraction of anacardic acid from cashew 
shell were developed. These two technologies have made not only the cashew processing industry an eco-
friendly industry but also a highly profitable one.

• Technologies were  developed for cellulase, pectinase and tannase production from cashew by–products 
and patents filed.

• A moisture meter was developed for measuring moisture contents non- destructively of raw cashew nut 
and kernel. The development of this portable moisture meter can help the RCN procurement of the cashew 
processing industries.

• Protocol for scientific packaging is being promoted by KSDC.

Value Chain in Cashew

Value Chain in Cashew for Domestic and Export Markets

Anacardic acid from cashew shell

• Poor storage practices due to lack of protocol.
• Lack of grading norms for kernels and low value for broken kernels.
• Primitive cashew processing systems.
• Pollution caused by Cashew Nut Shell Liquid (CNSL) and effluents from Raw Cashew Nut (RCN) 

processing.
• Wastage of by-products due to lack of recycling methods.
• Poor, unscientific methods of packaging leading to clumping.

Capable of reducing effluents emitted 
through the drum roasting units

Establishment of 
PPS fabricating rural industry-India 

Engineering Works in Kerala 
(20 units have been installed)

Eco-friendly industry 
& Profitable

Development of 
21 value added products

To facilitate
export

Developed 6 production and 11 processing technologies

Pollution Preventing System for 
drum roasting cashew processing units

New non-thermal technology for 
raw cashew cutting & peeling

Low cost method for the extraction of 
anacardic acid from raw cashew nut shell

Semi-automatic pedal-operated 
cashew nut sheller’s with twisting 

and splitting mechanism

Development of a uniform quality 
standards for cashew kernels



Target Area: Maharashtra

In
te
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en

tio
ns

• Linseed cultivation in Rabi with high yielding variety  PKV NL 260.
• Cold press extraction under controlled conditions.
• Development of Omega-3 rich feed and Omega-3 enriched products.

Ou
tp

ut
/Im

pa
ct

Iss
ue

s

13.  Value Chain in Linseed for High Value Products

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Mr. Ramesh Rawal, Consortium Principal Investigator, BAIF Development Research Foundation, Pune - 411058.
Phone: 020-25231661• Mobile: 09811193887 • E-mail: rawal.ramesh@gmail.com

Contact: 
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Omega-3 product

• Resulted  in increase in area under variety PKV NL 260 by 7000 ha in Yeaotmal, Chandrapur, Gadchiroli, 
Nagpur, Wardha and Bhandara in Vidharbha. Productivity increased from 235kg/ha to 822kg/ha in 
rainfed and 1750kg/ha in irrigated condition, with the net income increase from mere INR 6,939/- initially 
to  INR 28,264/- in rain-fed crop and  INR 66,463/- in irrigated crop.

• Flax seed Omega-3 Oil was produced usingcold press extraction technology under controlled conditions so 
as to retain Omega-3 present in it and the oil cake, which contains 10-12% of cake was used to make a 
poultry feed premix. It resulted in the production of high grade edible Omega-3 oil and  increased value 
addition. 

• When layer chicks regular feed are supplemented with the proprietary omega-3 enriched feed (EFM), they 
lay Omega-3 enriched eggs with over 250 mg of Omega-3 per egg. Tender, tastier, juicier Omega-3 enriched 
chicken (300 mg Omega-3 /200g edible tissue) with better texture has been successfully developed. 

• Several Omega-3 enriched products (Omega-3 oil, capsule, chicken feed, Omega-3 egg) developed under 
the project have reached the market and many more (Omega-3 milk, Omega-3 ghee, Omega-3 chocolates, 
flax lignin ) are in the offing. Technologies for high grade Omega-3 oil, Omega-3 soft gel, Omega-3 layer 
feed, Omega-3 egg   have been commercialized initially through Ensign Diet Care Pvt Ltd and now through 
NAIP brand ALVELTM for all Omega-3 products. Bottling of 100g Omega-3 oil for domestic use is being done 
under the brand name ALVEL. Omega-3 oil and soft gel have been licensed to two private companies viz. 
Nutrigen International and Tasty Food products.

• Lignan, a phytoesterogen has been isolated from de-oiled linseed cake, characterized, lab scale 
production standardized, and its cardio protective, antioxidant and antimetastatic breast cancer, pharma 
applications were evaluated.  

• FLAX BIOVILLAGE CONCEPT, an innovative  initiative was made to link linseed farmers in backward districts 
of Vidharbha with consumers.

Value Chain in Linseed

 Value Chain in Linseed for High Value Products

Omega-3 eggs

• Linseed is  a neglected crop because of its low productivity.
• Screening of linseed germplasm for Omega-3 fatty acids and lignan.
• Value addition to linseed.

Linseed 
cultivation in Rabi 
with high yielding 

PKV NL260

Increase in area by 55,000 ha

Productivity increased from 
235 kg/ha to 820 kg/ha in 

Vidharba

Income increased by 
INR 22,000/ha

Cold Press 
extraction 
technology

Flax seed 
Omega-3 oil

Oil cake

Omega-3 enriched feed

Regular feed

Omega-3 enriched eggs with
over 250 mg of omega-3/egg

Omega-3 capsule, 
chicken feed, 
Omega-3 egg, 
Omega-3 milk, 
Omega-3 ghee, 
Omega-3 chocolates, 
Flax lignan
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Target Area: Jharkhand

In
te

rv
en

tio
ns • Promotion of high yielding kusmi lac cultivation on existing lac host (ber).

• Promotion of lac cultivation on F.semialata and ber on plantation basis.
• Promotion of lac processing at village level.
• Promotion of process for recovery of improved quality lac dye.
• Linking of lac growers with lac processors/exporters.
• Training given on scientific lac cultivation, processing and handicraft making.
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14. Value Chain in Lac for High Value Products

IV. Value Chains for Export PromotionA Compendium of Selected Innovative Value Chains

Dr. Niranjan Prasad, Consortium Principal Investigator, Indian Institute of Natural Resins and Gums, Ranchi - 834010.
Phone: 0651-2261069; 09430137999 • E-mail: niranjan_ilri_1999@yahoo.com                     

Contact: 
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Model lac processing unit                  

• Adoption of kusmi lac cultivation on lac host ber in Ranchi and Kunti districts increased lac production to 
more than 4000 t/year as against an average of 2000 t /year at the start of the project.

•  Brood lac production in Ranchi and Khunti districts increased lac production by 1000 t/ year. Jharkhand 
regained its number one position as lac producer.

• Model lac host plantation of F.semialata and ber on plantation basis was established by 83 beneficiaries 
in 63 villages of Ranchi and Kunti districts. This technology was adopted in 50 ha in Khunti district under a 
project costing INR 6.188 million  funded by the state government.

• Fifty small scale lac processing units were established with a capacity of 1500 t/year.
• Project work resulted in improvement in lac dye recovery in an industry in Ranchi and improved quality lac 

dye (INR 2500/kg) production was started by the industry.
• One model lac processing unit(100 kg stick lac/day) was established. The unit consists of four machines 

viz. Lac Crusher, Lac Washer, Lac Grader and Lac Winnower for different unit operations like crushing, 
washing, grading and winnowing respectively. These machines can be driven manually or with electric 
motor. Besides, fourlac handicraft making demonstration-cum-production centers  were also established.

• Technology for improved bleaching agent for bleached lac was standardized and improved process 
(filtration and saponification) for making aleuritic acid was developed, which resulted in  increased yield 
(12-14 % to 18%) and superior quality (Melting point 95- 96°C). Pilot scale trial was carried out at Indian 
Institute of Natural Resins and Gums(IINRG), Ranchi, and commercial trials were carried out at M/s Tajna 
Shellac Pvt Ltd, Khunti and M/s Gupta Brothers (Shellac), Bundu, Ranchi.

• Demonstration of recovery of improved quality lac dye from effluent of seed lac making unit was carried out 
and the quality lac dye, which is being manufactured by a firm now is fetching higher price of INR  2,500/kg 
as compared to the earlier price of  INR 1,200/kg.

• Twenty persons were trained to become Master trainers for making lac handicrafts. They were later 
engaged in training beneficiaries at training-cum-production centers established at Khunti (in Khunti 
district) and Banaburu, Sodha and Kataribagan (in Ranchi district) and they trained 175 beneficiaries. 
Forty trained beneficiaries were engaged for making lac handicrafts at four established training-cum-
production centers and they produced handicraft of value of INR0.486 million.

• The number of lac growers trained in scientific cultivation were 1100. Besides, 1000 beneficiaries were 
trained in primary processing of lac and 300 rural youth were trained in lac handicraft making.

Value Chain in Lac

 Value Chain in Lac for High Value Products

Commercial preparation of aleuritic acid

• Low productivity and production  due to traditional methods followed and high lac insect mortality.
• Difficulty in management of scattered lac host.
• Inadequate and inferior quality of breedlac (lac seed).
• Lack of value addition at lac growers level and village level and non-utilization of by-product.
• Low price of produce and unorganized marketing.

Wash water

Seedlac
(INR 400/kg)

Shellac
(Recovery:
~85% from seedlac)
Value: INR 550/kg
Bleached lac
(Recovery:
~80% from seedlac)
Value: INR 1,000/kg)

Lacdye
(Recovery 
from 
wash water: 
~0.25%)
Value: 
INR 2,500/kg)

Shellac
(Recovery:
~85% from seedlac)
Value: INR 500/kg
Bleached lac
(Recovery:
~80% from seedlac)
Value: INR 1,000/kg)
Aleuritic acid
(Recovery:~16-18% 
from seedlac).
Value: INR 3,000/kg

Lacdye
(  2,500/kg)INR

Exporters

IINRG, NGO,
industry and

farmers

 NGO, 
farmers

IINRG

Lac 
production

and primary
processing by

farmers

Lac processing 
industry

(Secondary 
processing)

IINRG
IINRG,

farmers

Consumers
in India

Lac 
dye industry
(Secondary
processing)



Target Area: Delhi, Haryana and Uttarakhand

In
te
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en

tio
ns

• Designing of  location specific protected cultivation, drip and fertigation systems.
• Standardization of production technologies and grafting technology.
• Development of crop and region specific Integrated Pest Management ( IPM) and Good Agricultural 

Practices (GAP) technologies.
• Packaging, grading and value addition protocol development, hands on training to farmers.
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15. Value Chain in Protected Cultivation of High Value Vegetables and Cut Flowers

V. Value Chains in Horticultural CropsA Compendium of Selected Innovative Value Chains

Dr. M. Hasan, Consortium Principal Investigator, Indian Agricultural Research Institute, New Delhi-110012.
Phone: 011-25842481 • Mobile: 9868060358 • E-mail : Incharge_cpct@iari.res.in

Contact: 
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Protected cultivation of Chrysanthemum and tomato

• Production technology of parthenocarpic cucumber and capsicum for insect proof net house under semi-
arid conditions, off-season production technology of Chrysanthemum under naturally ventilated 
greenhouses for semi-arid conditions,  production technology of carnation for sub-temperate conditions,  
production technology of tomato and sweet pepper for Zero Energy Naturally Ventilated greenhouse 
cultivation for sub-tropical conditions were standardized. Suitable protected structures and appropriate 
production technologies resulted in 10% increase in production  andan increase in income of INR 
70,000/ha.

• Two varieties of greenhouse tomato (Pant Polyhouse Bred Tomato-2 and Pant Polyhouse Bred Hybrid 
Tomato-1) and two varieties of greenhouse cucumber (Pant Parthenocarpic Cucumber -2 and Pant 
Parthenocarpic Cucumber -3) were released.

• Drip irrigation and fertigation systems for protected cultivation were also designed. IPM for greenhouse 
cucumber, tomato and Chrysanthemum crops were developed and validated.  Effective IPM and grafting 
technologies led to decrease in losses due to pest, and  increase in profit to growers. 

• The greenhouse tomato, capsicum and cucumber production increased from 100 to 130 t/ha, 50 to 65 t 
/ha and 30 to 40 t /ha, respectively, due to various technological, social and marketing related 
interventions implemented, and  the net annual income generated increased from 7 to 13.5 lakh, 8.5 to 
16 and 9 to 17 lakh /ha , respectively. The net employment generation also increased from 1800 to 2400 
man days, 1890 to 2160 man days and 1440 to 1800 man days annually for tomato, capsicum and 
cucumber crops, respectively.

• Development of appropriate grading and packaging technologies resulted in considerable value addition 
and development of value added products increased profit further. An enzyme mediated process for 
aqueous extraction of carotenoids was standardized. Under optimal conditions, capsicum juice extracted 
with enzyme resulted in highest juice yield (86 %) and total carotene content of 50.43 mg/100ml. 

Value Chain in Protected Cultivation

Value Chain in Protected Cultivation of High Value Vegetables and Cut Flowers

• Designs of protected cultivation structures are not standardized.
• Suitable production technologies for different crops under protected cultivation are not available.
• Serious and fast spreading pest situations due to improper fabrication.
• Lack of value addition for high value crop.

Production 
Technologies

Developed IPM for tomato, 
capsicum, cucumber and 

carnation for sub-temperate 
conditions of Uttarakhand

 Off-season chrysanthemum 
under naturally ventilated 
greenhouses for semi-arid 

conditions

Released 2 varieties of 
green house cucumber 
(Pant parthenocarpic 

cucumber-2 and -3) and 
1 tomato variety GS-600, 

resistant to root knot nematode

Drip irrigation, 
fertigation systems,

IPM and grafting 
technology for

protected cultivation

Parthenocarpic cucumber 
and capsicum for insect 
proof net house under 
semi-arid conditions

Tomato and sweet pepper for 
Zero-Energy naturally ventilated 

greenhouse cultivation fro 
sub-tropical conditions

Carnation for sub-temperate 
conditions

Aqueous carotenoid 
rich concentrate from red 

capsicum (> 86 mg/100 ml)

Value addition

Natural colourant 

Increased profit. 
Expected gross income 

in nine months: 
INR 0.4125 million/

21000 m
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Target Area: Rajasthan

In
te

rv
en

tio
ns • Standardizing  suitable harvesting indices, proper harvesting and handling practices, adequate sorting 

and grading method.
• Designing and fabrication of tools for safe harvesting of jamun, aonla and ber fruits.
• Development of protocols for storage and appropriate packaging for long distance transport of these 

underutilized fruits.
• Development of pneumatic assisted custard apple cutting and scooping machine, pulp extractor 

fabrication, and browning free pulp extraction and storage technology.  
• Establishment of pilot plant for aonla processing for candy and juice.
• Development of value added products from aonla, custard apple, ber and jamun.
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16. Value Chain in Underutilized Fruits of Rajasthan

V. Value Chains in Horticultural CropsA Compendium of Selected Innovative Value Chains

Dr. R.A. Kaushik, Consortium Principal Investigator, Rajasthan College of Agriculture, MPUAT, Udaipur - 313001.
Phone: 0294-2417713 • Mobile: 09887281595 • E mail : kaushik_ra@yahoo.co.in

Contact: 

Custard apple pulp extractor

• Through refinement of rejuvenation technology, 2000 ber plants  were rejuvenated. As a result the income 
of farmers covered increased by 20 %.

• Simple, convenient, low cost and efficient harvesting device was developed for harvesting of ber, aonla 
and jamun fruits. This helped in reducing losses and increasing income by 10%.

• Compact fruit grader for oblong fruits was developed and  large scale trials on ber, aonla and other similar 
small sized fruits were carried out. This helped in increasing the availability of uniform size fruits in the 
market.

• Prototype for ber destoning was developed in the form of hand tool, which can be used for removal of ber 
stones.

• A semi- automatic, mechanized aonla processing plant was established and scaled up to automated pilot 
plant. This led to the establishment of one industry.

• Automatic custard apple scooping machine with the capacity of 100 kg/h has been designed and 
developed. The efficiency of pulping mechanism is 70-72% coarse/intact pulp recovery and 28-30% fine 
pulp recovery. 

• The major achievement of this project was browning free custard apple pulp extraction and preservation, 
and the technology has been commercialized. After successful pilot evaluation running, the technology 
has been sold to three industries and one NGO. An NGO SRIJAN is also involved in transfer of technology 
giving direct benefit to tribal growers and collectors. The custard apple pulp is being used by ice cream 
industry.

• Process technology for processing and production of value added products such as dehydrated products, 
candy, pulp, supari and beverages from different fruits were standardized. The processes and recipe for 
preparation of mint fortified jamun beverage viz. ready to serve (RTS) drink and squash was optimized.

Value Chain on Custard Apple

Value Chain in Underutilized Fruits of Rajasthan

• Enhancing  productivity and quality of underutilized fruits of tribal zones of Rajasthan.
• Need based machineries and process technologies for commercial exploitation of underutilized fruits.
• Unorganised marketing leading to low price for underutilized fruits.

    Aonla size grader

A value chain for commercial exploitation of 
custard apple 

Major Achievement

Browning free custard 
apple pulp extraction & 

preservation

Development of protocols for storage 
and appropriate packaging for their 

long distance transport

Establishment of 
power plants & 
development of 
machineries for 

processing of those 
fruits

• Automated custard 
apple scooping 
machine with a 
capacity of 100 kg/h

• Efficiency of pulping 
mechanism: 70-72% 
coarse/intact pulp 
recovery and 28-30% 
fine pulp recovery

Development of need-based machineries and processing technologies

Commercialization of 
technology and has been 
sold to 3 industries and 

1 NGO (SRIJAN)



38 39

Target Area: Himachal Pradesh

In
te

rv
en

tio
ns • Selection of superior plants (Plus trees) for high fruit yield, high vitamin C content and mild thorny types.

•  Mass propagation of planting material of selected varieties.
• Refinement of cultivation practices, improved pest management and  participatory approach.
• Development of  harvesting tools for two species of seabuckthorn.
• Improved storage technologies, and standardization of value added products for food, medicine, feed for 

poultry and animals.
• Training and organized marketing of seabuckthorn products.
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17. Value Chain in Seabuckthorn in Himachal Pradesh

V. Value Chains in Horticultural CropsA Compendium of Selected Innovative Value Chains

Dr. Virender Singh, Consortium Principal Investigator, CSK HimachalPradesh Agricultural University, Palampur -176062. 
Phone: 01894-230311 • Mobile: 09418045229 • E-mail: virendrasingh2003@yahoo.com

Contact: 
Value added products from seabuckthorn

• Superior plant selections were made for the two seabuckthorn high yielding cultivars, one each of H. rhamnoides 
ssp. turkestanica (fruit yield 5 kg/plant, with 4%oil content) and H. salicifolia (Drilbu) (5.5 kg/plant, mild thorny, 
very rich in vitamin C, 930 mg/100g).

• Through mass multiplication 218,000 improved plants of seabuckthorn were produced increasing the availability of 
planting material. Nursery raising was highly profitable and  the net profit earned by the nursery units was INR 
71,309/ 0.08 ha.

• Increase in cultivated area from nil to 100 ha, in  productivity from 1 t fruit /ha to 5.5 t fruit /ha, fruit yield from 1 
kg to 5 kg/plant were observed.

• Clipper with handle (cost INR 480 each) was the most effective tool, which improved harvesting  to 6.7 kg fruit/h, 
as compared to 3.1 kg/h by traditional method.

• Seabuckthorn fruit collection increased from  833 kg in 2010  to  4900 kg in 2013 and sale of finished  
seabuckthorn products increased from  INR  43,302 in 2010 to INR 248,030 in 2013.

• Seabuckthorn leaves tea,  seabuckthorn  powder, rich in important nutrients (vitamin C, E, etc.), along with their 
storage and packaging technologies, have been standardized. Seabuckthorn leaves and fruit waste were found 
to be rich in vitamins (vitamin C, E, crude protein (18-24%) and minerals and made good quality feed for milch 
animals and poultry.

• On the basis of clinical and hematological observations, seabuckthorn doses of leaf extract (5%) and seed oil 
(2%) were found to have strong anti-microbial properties. The seabuckthorn seed oil at the dose of 5 ml/dog had 
the faster healing of gastric ulcer in dogs.

• Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong established a 30 t/month capacity semi-processing 
unit at Gemur in Lahaul. The unit produced 5516 L of pulp and 533 kg of seeds and sold them for INR 606,760. It 
produced a total of 2170 bottles (650 ml)of juice,  4139 bottles (200 ml) of RTS and 8781 squash bottles (700 
ml) and earned a total income of  INR 671,011 by marketing seabuckthorn food products in Kullu market.

• Training was given to 1730 seabuckthorn growers in seabuckthorn cultivation. A Society of 350 registered 
growers was established and linked with exporters/ retailers. Farmers got better price, which  increased from  
INR 30 to 40 /kg.

Value Chain in Seabuckthorn

Value Chain in Seabuckthorn in Himachal Pradesh

• Insufficient planting material and thorny seabuckthorn fruits.
• Low productivity and production due to lack of improved varieties and agro-techniques.
• Lack of harvesting tools.
• Lack of better technologies for value addition and poor recovery of seabuckthorn fruit pulp and its poor 

quality.
• Unorganised marketing leading to low price.

Mass propagation of seabuckthorn 
planting material

 Establishment of 
society of 350 growers

 Sale of finished Seabuckthorn products increased from 
INR 43,302 in 2010 to INR 248,030 in 2013

Linkage with 
retailers & exporters

Rich in Vit C & E 
RTS squash, Syrup, Jam, 
fruit toffee, fruit leather,

Seabuckthorn powder, tea, 
leaves, Seabuckthorn pulp 

oil and seed oil
Concentrate leave

6.7 kg fruit/ha as compared to 
3.1 kg/ha by traditional method

Value addition

Harvesting

Large scale plantation of Seabuckthorn in 100 ha in Lahaul (H.P.)

Fruit yield: 
5.5 kg/plant, 
rich in oil (4%)

Fruit yield: 5.5 kg/plant, 
mild thorny, rich in Vit C 

(930 mg/100 g)

Harvesting tool 
clipper with handle

Development of 2 high yielding 
cultivars, one each of:

Hippophae rhamnoides ssp. 
Turkestanica H. salicifolia (Drilbu)

Can be added in ration 
of broiler up to 6% level

Enhanced egg production 
up to 2.6%.

Enhanced milk production 
up to 25.8%

Can be used in feed of 
milch animals up to 80%. 

Two doses (10 ml/kg & 
2 ml/kg) had significant 

cardioprotective effect against 
myocardial injury in rats
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Target Area: Kerala

In
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tio
ns

• Scientific management of coconut plantations.
• Training of youths identified in the project area in the use of coconut climbing devices.
• Standardizing  protocols for production of  VCO through hot processing and fermentation methods and,  

designing and development of required machinery.  
• Facilitation of community level production of shell charcoal and activated carbon.  
• Development of  technologies for beverages and vinegar from coconut water and food products from 

VCO-meal.
• Forming Community Based Organizations (CBOs) for increasing the effectiveness of interventions. 
• Creating market linkages, and consumer awareness.
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18. Value Chain in Coconut for High Value Addition

V. Value Chains in Horticultural CropsA Compendium of Selected Innovative Value Chains

Dr. K. Muralidharan, Consortium Principal Investigator, Central Plantation Crops Research Institute, Kasaragod - 671124.
Phone: 04994-232894 • Mobile: 09446169526 • E-mail: kmurali_cpcri@yahoo.com

Contact: 
Coconut shell charcoal and activated carbon plant

• Scientific management of coconut was demonstrated in 250 ha area spread over 10 clusters across 
Kasaragod district. 

• Critical inputs were made available through CBOs. Coconut yield increased from 60 nuts/ tree to 112 
nuts/tree. An additional production of 1875000 nuts/year from the project area  was achieved.

• Twenty five youth were trained for using the coconut-climbing device, therefore, availability of labourers for 
plant protection activities increased.

• Protocols for production of VCO through hot processing (The unit consists of a testa remover, pulverizing 
unit, and milk extracting unit, double jacketed cooker with automatic stirrer) and fermentation was 
commercialized. Quality parameters of VCO were analyzed and documented.

• Five entrepreneurs signed MOU with CPCRI for VCO technology. One of them (Sreekalpa Industries) is 
earning an average income of INR 5,000/day by selling VCO.

• Protocols for coconut water beverages, VCO-meal based food items and coconut water vinegar were 
developed. Three firms adopted the vinegar making technology.  One firm signed MOU for VCO-meal based 
food products and packaged coconut water.

• Coconut value added products such as VCO are now available in many cities including Bengaluru, Chennai, 
Delhi, Mumbai and Coimbatore.

• A pilot plant of input capacity 6t/day for production of shell carbon and activated charcoal was established, 
and 120 t shells were converted to activated carbon. 

• Training programs including plant protection aspects were conducted to empower the CBOs with 
knowledge and skill. 

• Linkages between producers and distributors were created. Four women SHGs were formed for production 
of new coconut products and linked with an established distributor for marketing. Consumer awareness 
was increased by displaying the products in exhibitions and through leaflets.

Value Chain in Seabuckthorn

Value Chain in Coconut for High Value Addition

• Low productivity affecting supply of quality raw material for the coconut based industries.
• Non-adoption of plant protection techniques and no periodical harvesting due to shortage of skilled 

coconut climbers.
• Non-availability of  low cost technologies for production of novel coconut products like Virgin Coconut 

Oil (VCO).
• Under utilization of by-products  due to lack of technologies for value addition to by-products such as 

coconut shell and  water, and VCO-meal. 
• Lack of consumer awareness and lack of market linkages for newly developed coconut value added products.

Virgin coconut oil plant 

Establishment of supply chain management for 
marketing of coconut products made by SHGs

Demonstration of integrated 
production technology for 
coconut, viz., nutrient 
management, 
vermicomposting, soil & water 
conservation, need-based 
disease & pest management, 
intercropping

Value added products

Establishment of
SHGs

Annual yield increased from 
62 to 112 nuts/palm, in an 

area of 250 ha; Reduction in 
disease incidence from 
32.6% during 2007 to 

5.9% during 2009 

Coconut chips, Virgin 
coconut oil, coconut 

water squash, coconut 
pickle

4 women SHGs for 
production and 

marketing of value-
added products

For production of 
coconut shell 
charcoal & 
activated carbon, 
Produced over 15 t 
activated carbon

Designed and 
developed pollution 

free activated carbon 
plant with 6 t 

shells/day capacity

One SHG for mass 
production of a 

biocontrol agent, i.e., 
Trichoderma in 
Ajanur cluster

Marketed with 
 brand name 

“Ethiran”
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Target Area: Jammu & Kashmir and Himachal Pradesh
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• Breeding up-gradation and strengthening of germplasm centers
• Expansion in non-traditional areas of Jammu and Kashmir and Himachal Pradesh
• Development of pasture  and area specific feed blocks
• Disease surveillance based rotational health cover, portable dipping tanks and kid shelter
• Improved and innovative tools for increased efficiency : charkha, loom and warping system.
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19. Value Chain in Pashmina for Enhanced Productivity and Profitability

VI. Value Chains in Natural FibresA Compendium of Selected Innovative Value Chains

Dr. Sarfaraz Wani, Consortium Principal Investigator, Shere-e-Kashmir University of Agricultural Sciences and Technology, Srinagar - 190006.
Phone: 0194-2262215 • Mobile:91-9469113188 • E-mail: sarfarazawani@gmail.com

Contact: 
Improved charkha

• Source of elite germplasm was created  and productivity increased. There was horizontal and vertical 
expansion of Pashmina production.

•  Pashmina goat rearing was introduced in non-traditional areas of Jammu and Kashmir (in Nobra block 
(5 villages) in district Leh, in Kargil block (4 villages), Suru block (2 villages) and Drass block (1 village) in 
Kargil district) and Himachal Pradesh (Udaipur sub-division (2 villages) in district Lahul and Spiti, Pooh sub-
division (2 villages) in district Kinnaur). The average pashmina yield in Kargil ranged from 128g (Boodhkharbu) 
to 182g (Drass) with an overall mean of 160g.

• Fencing the area helped in pasture development and development of feed blocks helped in feeding 
management of Pashmina goats.

• Better health management  reduced kid morbidity/mortality. Shelter in the form of tarpaulin for preventing 
exposure of kids to harsh climate during winters was provided to 115 farm families, which reduced the kid 
mortality from 65% to 30%.

• Development of pedal operated innovative charkha resulted  in reduced drudgery and increased spinning 
efficiency (Spinning loss was 3% as against 12% in traditional one, time consumed was 73.5% as 
compared to traditional one) and net return was higher (146% increase  in income). Distribution of 105 
charkhas to women helped in women empowerment.

• Improved loom resulted in increase in income of weavers by 28% besides reducing weaving loss from 23 to 
14%. Improved warping system resulted in reduction in warping cost (from INR 100 to INR 50 per shawl) 
and saving of warping time by 250%. Five improvised warping systems were installed on community basis.

Value Chain in Pashmina Fibre

Value Chain in Pashmina for Enhanced Productivity and Profitability

• Wide genetic variability.
• Farming in limited belt, cold desert.
• Low production and productivity.
• Fodder scarcity due to lack of pasture development.
• High kid morbidity/mortality.
• Lower efficiency of traditional tools  and high cost of production.

Pashmina goat shelter in Leh

Breeding upgradation and 
improvement of Pashmina yield

Innovative Charkha: Fabrication of 
Innovative, Pedal-operated Charkha

Provision of 
all logistic 
inputs, viz., 

shelter 
material for 

erecting 
Pashmina 

goats sheds, 
etc to farm 

families

Reduction of 
Physical Drudgery

Increased Efficiency 
by 73.50 %

Increased 
Remuneration by 
146.64 %

Introduction of improvised 
loom and warping system

Increase in income 
of weavers by 28%

Saving of warping 
time to 250%

Reduced weaving 
loss from 23-14%

Reduced warping 
cost to half

To prevent 
exposure of kids 
to harsh climate.

Reduced kid 
mortality from 

65%-30%

Introduced 
Pashmina 

goat rearing 
in non-

traditional 
areas of J&K 
& H.P, resp

Established 
76 & 20 

Pashmina 
goat units in 

non-
traditional 
areas of 

Ladakh & 
H.P, resp.

Provision of 
Tarpaulin 
shelter to 
115 farm 
families

Pashmina yield increased by 
up to 40% in the project livestock  
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Target Area: Maharashtra and Tamil Nadu

In
te

rv
en

tio
ns • Management practices such as clean cotton picking, storage and transportation.

• Removal of linters from microbial consortium pre-treated seeds.
• Ginning, pressing lint into bales and determining fiber properties of each bale.
• Segregating bales based on properties, converting into yarn, followed by fabric and final consumer 

product such as Turkish towels. 
• Development of technology for extraction of linters remaining on the seed after ginning.
• Enhancement of oil recovery from kernels due to enzyme pre-treatment or microbial consortium 

developed.
• Preparation of particle board from cotton stalk.
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20. Value Chain in Cotton Fibre, Seed and Stalk for Higher Economic Returns

VI. Value Chains in Natural FibresA Compendium of Selected Innovative Value Chains

Dr. P. Nachane, Consortium Principal Investigator, Central Institute for Research on Cotton Technology, Mumbai - 400019.
Phone: 022-24143718 • Mobile: 09702878249 • Email: bpd.circot@gmail.com

Contact: 
Cotton products

• A productivity improvement of about 15 to 40% was  achieved, translating into an economic benefit in 
terms of cost benefit ratio of 1:2.5 (The baseline cost benefit ratio was 1:1.67). The technology was 
adopted by 170 project farmers and more than 200 non-project farmers.

• Clean kapas was obtained with almost no contaminants. Trash content in lint was less than 2% as 
compared to 4.5% in normal cotton. Due to clean lint, yarn realization increased to  87-88 % and resulted in 
saving on labour cost engaged for contaminants  removal.

• Much better quality of yarn and fabric were produced from segregated bales leading to higher profit.
• Technology developed could be used to extract 40 kg of linters from one tonne of seed after ginning. This 

could be used in the production of cellulose derivatives and viscose.
• Oil recovery from kernel increased by 20 % by using enzymes, and by 11% by the use of microbial 

consortium.
• Particle board was prepared on industrial scale using 350 t of chipped cotton stalk and the quality of board 

was comparable to the one prepared from baggas. The cotton farmer could get an additional income of  
INR 1,250/ha from cotton stalk, which is otherwise wasted.

Value Chain in Cotton Fibre

Value Chain in Cotton Fibre, Seed and Stalk for Higher Economic Returns

• Reducing the level of contaminants in cotton.
• Labelling of cotton bales with fibre attributes.
• Manufacturing eco-friendly textiles in handloom sector.
• Utilization of cotton stalks.
• Improvement in cotton seed oil extraction and value addition to by-products.

Products from cotton fibre, seed and stalk

Integrated cotton 
production technologies, 
Management practices, 

such as clean cotton 
picking, storage and 

transportation

Clean cotton 
picking

Yarn 
production,
Bioscouring

Collection of 
stalks & chipping

Briquettes

Supply to board 
making factory

Used to generate 
producer gas to 
run generator 

(100 kW power 
output)

Ginning

Removal of linters 
from microbial 

consortium 
pre-treated seeds

Enhancement of oil 
recovery from kernels 

due to enzyme-
pretreatment

Fabric
production,
 garment,
 marketing

Hulls 
Bio-enrichment 

& cattle feed trial

Production
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Target Area: Gujarat

In
te
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en

tio
ns • Extraction of fibre using modified raspador machine.

• Development of hand operated CIRCOT-Phoenix Charkha which enables to get better quality yarn.
• Developing different products from banana fibre.
• Use of  sap as liquid fertilizer (as such or after enrichment) for crops.
• Process standardization for preparing edible products from central core.
• Preparing good quality vermicompost for use as fish feed.
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21. Value Chain on Banana Psuedostem for Waste Utilization

VI. Value Chains in Natural FibresA Compendium of Selected Innovative Value Chains

Dr. Ratan Patil, Consortium Principal Investigator, Navsari Agricultural University, Navsari - 396450.
Phone: 02637 282771•  Mobile: 09427343511 • Email: naipnau_nvs@yahoomail.com

Contact: 
Unit for preparing enriched sap 

(Organic liquid fertilizer)

• Twenty four raspador machines were  installed and operationalized on farmers’ fields.
• From an area of 64 ha of banana plantation,41.58 t of fibre valued at INR 4.158 million was extracted. 

Farmers can realize an additional income of INR 25,000 to 30,000/ha through fibre extraction.
• A 100 kg per day capacity handmade paper and board unit was commissioned at Navsari Agricultural 

University (NAU), Navsari and  6000 kg hand made paper worth INR 0.9 million was prepared.
• The quantity of enriched sap prepared  was 16,000 L worth INR 1.6 million. Sap enrichment technology 

has been patented and commercialized.Two private companies viz. Blossom from  Surat and Green Globe 
Biotechnologies Pvt. Ltd. from Chopda have taken license to produce organic liquid fertilizer from Banana 
psuedostem sap.

• The quantity of scutching waste based vermicompost prepared was 250 t valued at INR 1.25 million. 
Alternative organic manure became available for crop production resulting in improvement in soil health as 
20% chemical fertilizer was saved.

• Process for preparation of candy and RTS  from  central core was standardized. On a pilot scale, 114 kg 
candy worth INR 0.06 million was prepared.

• One young entrepreneur Mr Prakash from Anand is able to earn INR 160,000/ha by selling fibre, sap and 
compost made from Banana pseudostem.

• Banana  waste was utilized in a profitable and eco-friendly way, and availability of natural raw material for 
textile/paper/pharmaceutical industries/ handicrafts increased.

Value Chain in Banana

Value Chain on Banana Psuedostem for Waste Utilization

• Banana pseudostem is considered an absolute waste.
• The estimated quantity wasted  :Scutcher : 30-35 t/ha ; Sap : 15000-20000 L/ha; 

Central core : 8-10 t/ha.
• A farmer spends  INR 20,000/ha for disposal of the waste.
• Dumping and burning of pseudostem on field bunds, nallas and road side causes environmental 

problems.

Modified raspador machine

BANANA PSEUDOSTEM

Fibre

Installation of 24 raspador machines & 
development of pseudostem cutter

Fibre extraction
(40 t: 38 t by farmers & 2 t by NAU, 

covering an area of 64 ha of 
banana plantation)

Paper industry Textile industry

Quality grade 
papers: 

grease proof, 
cheque & 

craft papers

CIRCOT 
developed 

CIRCOT-Phoenix 
Charkha

Pigmented, 
printed, water 

repellence & fire 
resistant fabric

Enables to 
get better 

quality 
yarn

Eco-friendly organic
 liquid fertilizer

Good source of 
organic manure

Balanced nutrient 
liquid fertilizer

Marketing of the 
products linked 

with cooperatives

Edible products, viz., 
candy, RTS & pickles.Fish feed & 

cattle feed

Vermicompost

Liquid portion (sap) 
by squeezing scutcher

Scutcher waste

Central Core

O
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p

e

ther prod cts from seudost m

Raw material for

Additional income realized by farmers 
from fibre, vermicompost and sap is 

INR 60,000-80,000/ha

Technology license 
transferred and signed 

MoU with 3 parties 
for commercialization 

& marketing
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Target Area: Andhra Pradesh

In
te

rv
en

tio
ns • Production of natural dyes- cultivation, package of practices, collection from forest belts.

• Standardization  and  refinement of  technology.
• Development of value added products and  packaging.
• Development of quality parameters for assessing the natural dye end use products.
• Establishment of training-cum-production centres.
• Training SHGs in selection and  collection of natural sources, and their  post-harvest practices, training  

dyers and weavers.
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22. Value Chain in Natural Dyes  for Textiles and Handicrafts

VI. Value Chains in Natural FibresA Compendium of Selected Innovative Value Chains

Dr. A. Sharada Devi, Consortium Principal Investigator, College of Home Science, ANGRAU, Hyderabad - 500 004.
Phone: 040-23244058 • Mobile: 09866293289 • Email: sharadadevi_2000@yahoo.com

Contact: 
Natural dyed products

• After two years of intervention, indigo cultivation increased from 0 (base line data) to 800 ha and 700 
farmers have taken up the cultivation as they received a profit of INR 50,000 per ha. Besides, marigold 
cultivation increased by 5% and natural dye collection increased by 10%. 

• Natural dye extraction and  dyeing procedures for cotton, silk and banana fibres were standardized. Colour 
spectrum with 5633 dye shades, 56 shades of eco-paints and 15 eco-powders were developed, and a wide 
range of natural shades on textiles, eco-paints and eco-powders became  available.

• A group of 30 women trained in dyeing with natural dyes and in making handicrafts were identified as 
skilled personnel by GMR Varalakshmi foundation and were employed by them. They are able to earn INR 
45,000 to 46,000 per month.

• Natural dye based eco-colours were developed as an alternative to the most hazardous synthetic Holi 
colours available in the market. The technology was validated and commercialized. It was licensed to two 
firms and they are able to supply around 6 t per year.

• To overcome the problems of using synthetic colours for export, the technology was adopted by the 
artisans and the Department of Crafts, Government of Andhra Pradesh  has come forward to replace the 
synthetic colours with natural colours in all wooden toys produced in Andhra Pradesh. A group of weavers 
from Pochampally Handloom Park were trained in dyeing cotton with natural dyes and the Government  of 
Andhra Pradesh is planning to convert 50% of the textile production of the Park to natural dyeing.

• A pilot plant for natural dye extraction was established at Chintapally to convert the natural dye source into 
concentrated form. The plant has the capacity of producing 6 to 10 kg of ready to use natural dye. Another 
pilot plant for Indigo extraction was established at Utukur.

• Three training-cum-production centers were established under this project. The silk dyeing and weaving 
unit at Hindupur facilitates dyeing of silk with natural dyes and weaving into sarees, dress material, shirting 
material, stolls etc. and one dyer and 10 weavers were able to earn 25 to 30% more income per month.

• A cotton dyeing unit was established at Koyalagudem by a dyer who received training from NAIP. He 
exported natural dyed Ikat textiles to an international company M/S MAIWA and the annual turnover of this 
unit during 2013-14 was INR 3.5 million.

• A natural dye incubation centre was established at College of Home Science, Hyderabad  and this 
laboratory was certified with ISO 9002-2008 to take up the activities commercially.

• Natural dye sources market was established at Peddana and Hyderabad.Trained tribal SHGs at 
Chintapally and Rampachodavaram, established market linkages. The project increased awareness 
among consumers  and reduced environmental pollution.

Value Chain in Natural Dye

Value Chain in Natural Dyes  for Textiles and Handicrafts

• Insufficient supply of natural dye source  as only 5-10% potential source collection takes place.
• Poor adopted technology due tolack of awareness in post-harvest practices  and low level of skill.
• Lack of commercial availability of natural dye end use products due to lack of reproducibility and fastness.
• High cost of production.
• Lack of standards for quality and eco-friendly certification of natural dyes sources.

Natural dye extraction plant

Standardization of nursery raising in plastic tray 
with coco peat for Marigold seedlings and 

manurial schedule and spacing for marigold 
and indigo

For Indigo extraction 
at ARS, Utukur, A.P.

Silk dyeing & weaving 
unit at Hindupur

3 training-cum-
production centres

Cotton dyeing unit 
at Koyalagudem
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Introduction of natural dye
in laquer toys

Technology adopted by artisans and 
Department of Crafts, Govt. of A.P.,

to replace synthetic colours with  
natural colours in all wooden toys 

manufactured in A.P.

Development of natural 
dye-based non-hazardous 

eco-colours and
commercialization
(supply of 6 t/yr.)

Selected 
dye 

sources

Butea monosperma flower

Gum Bixa orellana

Tagetus erecta

Eclipta prostrata

Indigofera tinctoria

Eucalyptus globules

Terminalia chebula

Arjuna terminalia

Caesalpinia sappan

Lac dye

Production of 5,345 shades 
on cotton & silk, 11 shades 

of eco paints for idol painting
Pilot plant at RARS, 

Chintapally 

Indigo cultivation increased from 0 to 800 ha 
among 700 farmers, 5% increase in marigold 

cultivation, 10% increase in natural dye collection; 
farmers received a profit of INR 50,000/ha
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Target Area: Tamil Nadu

In
te

rv
en

tio
ns • Distribution of mineral mixtures to the dairy farmers and proper training on feeding of animals.

• Development of affordable milking machine using locally available material, reducing the milking 
period and manpower requirement.

• Development of gas based vapour absorption system for bulk cooling of milk.
• Development of oxo-biodegradable packaging materials and arecanut sheath cup and coconut shell 

powder cups.
• Development of value added milk products, which are easy to make at the village level.
• Establishing linkages between farmers and milk processing plants, organizing the farmers into groups 

and supply of better milch animals to the SHG, and  training to milk producers on handling, storage and 
processing of milk.
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23. Value Chain in Milk in Unorganized Sector

VII. Value Chains in Dairy FoodsA Compendium of Selected Innovative Value Chains

Dr. Naresh Kumar, Consortium Principal Investigator, Madras Veterinary College, TANUVAS, Chennai - 600007.
Phone: 044-25381506 • Mobile: 9790751430 • Email: drcnareshkumar@yahoo.com

Contact: 
Milk bio-beverage

• Increase in milk yield and higher price led to increase in milk price and procurement.
• Development of a simple milking machine led to hygienic milking practice and has been adopted by 

farmers in Perandur village, Thiruvallur district in Tamil Nadu.Community milking practices were adopted 
resulting in  more quantity of milk and higher income  to the farmer.

• Vapour Absorption Refrigeration System based bulk milk chillers working on gas were developed to 
address the major problems like power cut in the un-organized dairy sectors.

• Curd incubator was developed, which serves both as an incubator and as a refrigerator, which can prepare 
curd in 5 to 6 hours and can store  50 cups of curd.

•  The modified basket centrifuge developed was able to remove more than 25% of moisture efficiently from 
chakka than the conventional process.  

• Usage of oxo-biodegradable packaging  materials  resulted in eco-friendly packaging. Coconut shell cups 
and arecanut sheath cups impregnated with epioxy paraffin were found suitable for packaging of curd and 
ice cream, respectively. The technology has been adopted by Dairy Science Department.

• A novel milk bio-beverage named Biofevita was developed which had Vitamin A and Iron  content of 13.95 
µg and 0.23 mg, respectively. The technology has been commercialized and is being sold in milk parlour at 
Chennai. HACCP application protocols prepared for Biofevita and frozen probiotic has been disseminated 
to a private dairy viz. Winner Dairy .

• Trials have been conducted to centre fill candies with probiotic.
• Training imparted in milk production and processing to dairy farmers has resulted in improvement in the 

quantity and quality of milk produced and increased choice to consumers in value added products from 
milk and farmers got higher income.

Value Chain in Milk

Value Chain in Milk in Unorganized Sector

• Non descriptive animals with poor milk yield and underfed animals yielding only three litres of milk per day.
• Poor milking practices , hand milking by inexperienced milkers.
• Poor quality standards, lack of chilling facilities, lack of eco-friendly packaging material.
• Low procurement  and poor price due to unorganized marketing of milk and milk products.
• Lack of awareness on clean milk production and in value addition.
•  Farmers have one or two animals but are not willing to organize and form groups.

Curd Incubator

• Distribution of mineral mixtures

• Milking machine practice

• Training in value added products

• Designing of gas based VARS bulk 
milk chillers 

•  Microencapsulation of probiotics

•  Bio-beverage production

•  Probiotic incorporated food products

•  Smart curd incubator designing

•  Oxo-biodegradable packs

•  Coconut shell powder cups

• Development of HACCP modules for  
newer dairy products

• Increase in milk quality and quantity

• Economic upliftment of the dairy 
farmers

Development of newer dairy products
with value addition for consumer 
satisfaction

Eco-friendly packaging materials 
developed and used for environmental 
safety

Management of safe dairy product 
production and marketing



52 53

Target Area: Haryana
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• Development of pearling machine, and  establishment of primary processing line for processing of 
pearl millet and barley 

• Development of composite food formulations rich in protein and fibre
• Development of technology for pearl millet (Bajra lassi) and barley lassi
• Establishment of a composite dairy food processing unit
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24. Value Chain in Composite Dairy Foods with Enhanced Health Attributes

VII. Value Chains in Dairy FoodsA Compendium of Selected Innovative Value Chains

Dr A.K. Singh, Consortium Principal Investigator, National Dairy Research Institute, Karnal -132001.
Phone: 0184-2259291 • Mobile: 09416292406 • Email: aksndri@gmail.com

Contact: 
Pearling machine

• A multi-crop pearling machine was developed and primary processing line for processing of pearl millet 
(kernel, grits and flour) with low lipase activity and barley (dulled grains, semolina and flour) was developed 
at Karnal. 

• A low cost complementary food formulation and processing technology was developed. The 
complementary food contained whey-skim milk in the ratio of 70:30, 20% millet flour, malt extract, and 
maltodextrin. Composite pasta was prepared from pearl millet, barley and  whey  70%  and high fiber, low 
fat and protein-enriched extruded snacks from pearl millet and barley flour with milk proteins was also 
developed. 

• Pearl millet (Bajra lassi) and barley lassi with novel starter bacteria having amylolytic, proteolytic and 
phytase activity was developed. The shelf-life of the developed lassi was also enhanced and it is being sold 
through National Dairy Research Institute (NDRI) outlet.

• High ß-glucan and protein-enriched barley biscuits were developed. This formulation and processing 
technology for the manufacture of these biscuits on large scale was standardized. 

• A composite dairy food processing unit has been established at Amritpur Kalan village of Karnal District. 
The unit is run by a SHG consisting of 14 women mainly from resource poor families and they earned 
INR 7,000-9,000/ per month as profit per person by selling their products, which includes khoa, paneer, 
curd, lassi, whey drinks and sweets. At present more than 100 dairy farmers are selling their milk at 
remunerative price to this unit

• Another unit also run by women SHG members was set up in Taprana village and each member is earning 
INR 4,000-4,500 per month. 

• Six Entrepreneurship Development (EDP) programmes were organized to disseminate the developed 
technologies under the project and three technologies were transferred to entrepreneurs. Farmers 
producing millets and milk as well as the dairy industry benefited. 

Value Chain in Composite Dairy Foods

Value Chain in Composite Dairy Foods with Enhanced Health Attributes

• Opportunities for effective utilization of milk by-products.
• Development of composite dairy foods in combination with millets and minor cereals with better 

nutritional and health promoting virtues.
• Increasing income to milk and millets producing farmers.

Composite dairy products

Pearl millet & barley
Milk by-products

(Whey, skim milk, caesin)
Dairy industry

Primary & 
secondary processing

Multi-crop pearler, 
hydrothermal treatment, 

malting protocol

Establishment of 
composite dairy 
food processing 
unit at Amritpur 
Kalan village, 

Karnal

Composite dairy foods
(Covenience mixes, 

weaning foods, bakery 
products, extruded 
snacks, probiotic 

beverages)

Commercial 
production & marketing

Profit of 
INR 7,000-9,000/

month/person

Awareness programme, 
exhibition, business 

incubation, technology 
transfer

Technological packages, 
shelf life determination, 
consumer acceptance 

studies, characterization  
and nutritional profiling, 

in-vivo validation

Consumer
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Target Area: Andhra Pradesh and Telangana

In
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ns • Establishment of two feed processing units, and promoting intensive and semi-intensive methods of 

rearing system.
• Establishment of model sheep slaughter house.
• Development of value added meat products from meat and by-products, and transfer of value added 

technologies to processors.
• Training on scientific sheep rearing, clean meat production and processing.
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25. Value Chain for Clean Meat Production from Sheep

VIII. Value Chains in LivestockA Compendium of Selected Innovative Value Chains

Dr. Girish Patil, Consortium Principal Investigator, National Research Center on Meat, Hyderabad - 500039.
Phone: 040-27204541 • Mobile : 09848133969 • Email: nrcmeat_director@yahoo.co.in

Contact: 
Packaged value added products

• A total of 242 t of complete feed was produced using crop residues and distributed for intensive lamb 
rearing, and 84 t of concentrate feed was distributed to farmers for semi-intensive rearing.

• A total of 5000 ram lambs reared to larger weight by nutritional intervention, which enhanced profits to 
more than 200 farmers.

• A model slaughter house was established at Sri Venkateswara Veterinary University, Tirupati for reference 
to entrepreneurs and officials of local bodies. It resulted in increased awareness on clean meat 
production.

•  Different value added products such as smoked mutton ham and rumen flakes, several products from 
mutton emulsion were developed, and training imparted to several small scale processors.

• Eighteen training programmes were organized  to increase awareness on scientific sheep rearing, clean 
meat production and processing and it resulted in change in production and processing practices.

Value Chain for Clean Meat Production from Sheep

Value Chain for Clean Meat Production from Sheep

• Harvesting of young or underweight ram lambs for meat production due to lack of feed resources.
• Production of meat under unhygienic conditions.
• Marketing of hot meat and under utilization of opportunities in processed meat sector.
• Lack of knowledge on scientific meat production and processing practices among stakeholders.

Rural feed processing unit

Development of 
technology for 

value-added product
'smoked mutton hams'

Value-added 
products from sheep

byproducts like
blood, rumen, 

bones etc.

For utilization
of heavy weight

ram lambs

Production of heavy 
weight rams and 

promotion of clean 
meat production

Establishment of 
one model slaughter 

house at
Sri Venkateswara 

Veterinary
University, Tirupati

Establishment of 
2 feed processing

units in Nellore and 
Mahabubnagar, A.P.

Production of complete feed

2 most optimum
concentrate
supplements

2 complete
feeds

Incorporating locally 
available crop residues

Production of 212 t complete feed
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Skin Fish Bones Air bladder

Gelatin

Target Area: Karnataka, Andhra Pradesh and Odisha
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• Biodegradable Artificial Substrate (AS) technology of using farm plant waste.
• Development of Monoclonal Antibody (MAb) based simple, sensitive, rapid, low cost farmer level 

diagnostics.
• Development of biofilm oral vaccine technology.
• Utilization of carp waste for gelatin production.
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26. Value Chain in Major Carps and Prawns for High Value Addition

IX. Value Chains in FisheriesA Compendium of Selected Innovative Value Chains

Dr. K.M. Shankar, Consortium Principal Investigator, College of Fisheries, Mangalore - 575002.
Phone: 0824-2244356 • Mobile: 09480571370 • E-mail:kalkulishankar@gmail.com

Contact: 
Artificial substrate

• The AS technology has been successfully demonstrated in two farmers’ farm each at (a) Raichur in 
Karnataka, (b) Nellore in Andhra Pradesh and © Bhubaneswar in Odisha. Bioconversion of agriculture 
waste to fish biomass increased carp yield by 30-40%.

• Farmer level MAb based flow through diagnostic kits for detection of A. hydrophila, EUS fungus of fish 
Aphanomycesinvadans and white muscle disease virus (WMDV) of fresh water prawn 
M. rosenbergei were developed. The test kits are simple to use, require only 3-4 minutes for completion, 
100 times more sensitive and 20 times cheaper than 1 step PCR. They are ideal for routine use and used by 
large number of farmers.

• Murrel (Channastriatus) as carnivore fish model, fed with biofilm of A.hydrophila (1010 cells/fish) for 
20 days had high antibody titer (ELISA) and protection upon challenge. The biofilm oral vaccine technology 
has been transferred to Virbac Animal Health Care Ltd., Mumbai for commercialization.

• The skin, bones and air bladders of IMC were used to prepare gelatin. It was found that skin of catla could 
yield high quality gelatin, which was on par with mammalian gelatin. Incorporation of gelatin in the fish 
mince based production could improve the textural properties. The technology for gelatin production was 
transferred to M/s. Millennium Exports Pvt. Ltd., Chennai.

Value Chain in Indian Major Carps and Prawns

Value Chain in Major Carps and Prawns for High Value Addition

• Alternatives to supplement feed for improving carp production.
• Farmer level diagnostic kits and  appropriate  oral  vaccines against  common pathogen and  

parasite of carps.
• Utilization of waste of carps to reduce environmental pollution.

Paddy straw as Biodegradable 

Cost effective feed and 
improved water quality

• Field level diagnostics and vaccine 
production against bacterial diseases 
and parasites

• Monoclonal antibodies based diagnostics 
for bacterial diseases

• Biofilm  oral vaccines for bacterial 
diseases and parasites

Post harvest management and 
value addition
• Improved packaging material for long 

distance transport
• Value added byproducts
• Functional protein isolates as 

nutraceuticals

Waste utilization for value addition
• Gelatin from fish waste and technology 

transferred to M/s  Millenium Exports 
Pvt. Ltd. Chennai
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Carp yield increased 
by 40%. Water quality .
and immunity improved 

with AS

Microbial biofilm 
production as fish food

Artificial substrate (AS)
 technology
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Target Area: Tamil Nadu and Kerala

In
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tio
ns • Captive broodstock development and standardization of induced breeding technique.

• Designing of cages and location specific cage installations.
• Developing culture technology for low depth shallow regions and developing cost effective feeds.
• Polythene lined ponds in coastal regions  and water quality management practices.
• Development of ready to cook and ready to eat value added products from cobia, and  

utilizing cobia wastes.
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27. Value Chain in Cobia for Rural Entrepreneurs

IX. Value Chains in FisheriesA Compendium of Selected Innovative Value Chains

Dr. N. Felix, Consortium Principal Investigator, Fisheries College and Research Institute, TANUVAS, Tuticorin - 628008 (TN).
Phone: 0461-2341552 • Mobile: 09443688174 • Email: nathanfelix@yahoo.com

Contact: 
Processed products from cobia

• A breakthrough was made in the controlled breeding, successful larval rearing and nursery rearing of 
cobia. Breeding and spawning of cobia was achieved for the first time in India, and 70350 cobia seeds 
were  produced and supplied for research and demonstration.

• Private cobia seed production centre with a capacity of 100,000 seeds/year was established.
• Development of broodstock of cobia (wild-collected) was done in sea cages with special broodstock feed 

supplemented with vitamins, mineral mixture, cod liver oil and krill oil.
• Successful pond grow-out culture of cobia with positive benefit cost ratio was achieved with the production 

2 2 2of 1kg per m at the stocking density of 0.25 fish per m  (1 fish per 4 m ) with an average weight of 4.12 kg in 
a period of ten months. Farmers started own sea cage farming with a production of 1.2-1.8 t per 6m dia 
cage. Four fishermen societies of coastal regions are involved in cage farming and their economic rate of 
return is above 60%.

• It was demonstrated that cobia can be farmed in brackishwater farms where the salinity is as low as 5ppt. 
This new approach on the farming of cobia in brackishwater low saline ponds is a boon to the 
brackishwater aquaculture as a diversified species for sustainable farming.

• Five ready to eat cobia fish products viz., canned cobia, sous vide cook chilled cobia fish curry, hot filled 
chilled cobia fish curry, cobia in retort pouches and cobia pickle; four ready to cook products viz., fresh and 
frozen cobia, vacuum and modified atmospheric packaged products, cobia macroni and cobia noodles 
were developed.

• Two rural industries and seven SHG women in coastal regions are involved in the Cobia value added 
products business. The  monthly income of  SHG varies from INR 10,000 to INR 50,000. The economic rate 
of return per household involved in the preparation of value added products is above 50%.

•  Two products viz., collagen and leather were developed from cobia fish waste.

Value Chain in Cobia

Value Chain in Cobia for Rural Entrepreneurs

• Cobia seed production.
• Cobia farming in cages.
• Cobia farming in ponds and tanks.
• Value added products from cobia.

Sea cage culture of cobia at Tharuvaikulam

Non-availability of technology in India for:Recirculation 
Aquaculture System

Controlled breeding, 
successful larval rearing and 

nursery rearing of cobia

Successful pond culture of cobia

Farming of cobia in 
brackishwater farms (salinity: 5 ppt)

Value-added products

CMFRI, Kochi produced 70,350 cobia 
seeds & supplied for research and 
demos

Production of 1 kg/sq. m at the stocking 
density of 0.25 fish/sq. m with an 
average weight of 4.12 kg/10 months

Farmers started own sea-cage farming 
with a production of 1.2-1.8 t/m diameter 
of cage; economic return is above 60%

Monthly income of SHG varies 
from INR 10,000 to INR 50,000. 
Economic rate of return/household 
is above 50%
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Target Area: Kerala
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• Technology for the production of cultchless spat.
• Farming technique for growing single oyster.
• Depuration process for depurating oysters on a large scale.
• Development of an automated heat shucking unit. 
• Branding and marketing.
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28. Value Chain in High Value Shellfish from Mariculture Systems

IX. Value Chains in FisheriesA Compendium of Selected Innovative Value Chains

Dr. V. Venkatesan, Consortium Principal Investigator, Central Marine Fisheries Research Institute, Kochi - 682 018.
Phone: 0461-2320102 • Mobile: 08129775862 • Email: venkatcmfri@yahoo.co.in

Contact: 
Oyster product

• Farming technique changed from ren method to tray method for single oyster production. 
• An oyster hatchery with a production capacity of one lakh spat (seed) per annum was developed in KVK 

complex in Kerala, for training farmers.
• The first seed production oyster hatchery and training centre along the Indian west coast was developed. 

At the oyster hatchery at Narakkal,75000 oyster spat were produced and a seed production unit in a village 
about 25 km from the hatchery and near to farms was developed. Oyster production increased during the 
project period from 2800 kg in 2010 to 4700 kg in 2013. 

• A depuration unit with a capacity of 3000 oysters per run was developed in a village. The unit operated by 
farmers has been supplying depurated oyster to high end restaurants in Kochi city @ 500 oysters per week.

• An oyster depuration display unit, where 250 oysters can be maintained in live condition was designed, 
fabricated and has been utilized for live oyster trade in the major high end restaurants. Live oyster value 
chain has developed in the city of Kochi and rate per oyster increased from INR 1 to INR 10 in case of live 
oyster trade.

• An Automated Heat Shucking unit, which can  heat shuck 500 oysters per 3 minutes using steam was 
developed and it  reduced physical drudgery faced by women farmers during post-harvest processing and 
also assured grit free high quality oysters. Value of oyster meat increased from INR 65/kg to >INR  300/kg 
because of the introduction of depurated steam shucked oyster meat technology.

• The Quilon Social Service Society adopted the oyster depuration and processing technologies developed 
under the NAIP project on high- value shellfish for processing yellow foot clam (Paphiamalabarica) at 
Kollam. Owing to value addition, price of meat increased from INR 65/kg to INR 200/kg thereby improving 
the livelihood status of the SHGs involved with this unit.

• Eight ready to eat oyster products (oyster pickle, oyster curry in coconut milk, oyster curry with vegetables, 
battered and breaded oysters, marinated oysters, cold smoked oyster, frozen oyster rasam, frozen oyster 
soup) and one ready-to -cook oyster product, IQF-oyster were developed from oysters. Large scale 
production of the most preferred product i.e. oyster curry and cold smoked oyster was done and market 
promotion was attempted in Ernakulam district under the brand name ‘’MUZIRIS’’ oysters. 

Value Chain in Oyster

Value Chain in High Value Shellfish from Mariculture Systems

• Refinement of seed production techniques.
• Commercialization of farming techniques of the edible oyster.
• Development of value added products from Oyster.
• Commercialization of farmed marine live fish trade and value added products.
• Training to women and SHGs.

                      Heat shucking unit

Marketing

Processing

Oyster production

Value-added products
Under the trade name 

“MUZURIS”

Developed a depuration 
unit with a capacity of 

3,000 oysters/run
Designed & 

fabricated automated 
heat shucking unit 

(500 oysters/3 min)

Reduced physical 
drudgery; assured 

grit-free high 
quality oysters; 
value of oyster 
meat increased 
from INR 65 to 

INR 300Rate/oyster 
increased from 
INR 1 to INR 10 

(live oyster)

Supply of depurated oyster
to high-end restaurants in

 Kochi @ 500 oysters/week

Production of
more than 4,000 t

Hatchery produced seed
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Target Area: Lakshadweep Islands

In
te

rv
en

tio
ns • Effective fishing methods and policies for Lakshadweep sea to increase and sustain production and 

utilization of oceanic tunas. 
• New lay out for Pablo boats of Lakshadweep area was developed and existing ones were modified to 

suit the operation of pelagic long lines.
• Development of value added products from tuna. 
• Hygienic method of masmin preparation using benzopyrene free liquid smoke to enhance quality.
• tuna waste (red meat, skin head, fins, viscera) utilization.
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29. Value Chain in Tuna in Lakshadweep Sea

IX. Value Chains in FisheriesA Compendium of Selected Innovative Value Chains

Dr. E.M. Abdussamad, Consortium Principal Investigator, Central Marine Fisheries Research Institute, Kochi- 682018.
Phone: 0484-2394867 • Mobile: 09496180535 • Email: emasamadg@gmail.com

Contact: 
Preparation of tuna kure

• Exploratory surveys were conducted by leased vessels and Fishery Survey of India (FSI) research vessels, 
the areas of yellow fin tuna abundance were located and a spatial distribution map was developed.  
Potential fishing grounds were identified between latitude 8 – 12° N and longitude 73-74.4° E.

• Fuel efficient double pole and line boats were developed. These boats have low fuel consumption and low 
production cost, are less labour intensive, therefore, have increased profit rate/unit of operation. Now 
thirteen improved pablo boats are in operation in Lakshadweep islands.

• Value added products like masmin flake, masmin powder, tuna kure, tuna wafers,  tuna soup powder , 
PUFA extract from red meat were developed.

• Improved masmin production method developed reduced hazardous benzopyrene content and increased 
consumer acceptability. A local entrepreneur started production of value added skipjack masmin, masmin 
scrambles/powder and mas-appam for marketing in the mainland.

• The technology for “tuna kure” production was transferred to M/s Amritha metals, Kochi for commercial 
production. Two hundred packets of tuna kure were supplied to an entrepreneur in Andhra Pradesh for test 
marketing. 

• Development of innovative processed products led to employment generation and formed a source of 
additional income for the people both in Lakshadweep islands and mainland.  

• An entrepreneur of Agatti island introduced a new 60’ vessel mainly for yellowfin tuna fishing and 
transportation to mainland.

• Lakshadweep Fisheries department introduced a 10 t carrier vessel to collect catch afresh from fishers 
and to transport them to mainland.

• Infrastructure such as cold storage facilities and  ice plants  were developed in Lakshadweep island.
• Utilization of tuna wastes into low cost protein rich valuable products such as SILO fish feed, pig feed, pet 

feed  and gelatin led to 100% harvest utilization  and  reduced pollution due to waste in island ecosystem.

Value Chain in Tuna

Value Chain in Tuna in Lakshadweep Sea

• Poor management of natural resources due to lack of information  on health of stocks, environment 
and ecosystem.

• Low production of tuna  despite good potential due to inefficient fishing.
• Lack of high value addition.
• Traditional masmin (dried tuna fish) contains high benzopyrene content, which is carcinogenic. 
• Low price for tuna and tuna products.
• Transportation of processed fish products.

Value added products from tuna

Developed new layout 
for Pablo boats to suit 

the operation of pelagic 
long lines

Masmin flake, Masmin 
powder, Tuna Kure, Tuna 

wafers, Tuna soup 
powder, PUFA extract 

from red meat

Marketing

Value-added products

Post-harvest
(Canning, Masmin preparation 

and wholefish transport)

Harvesting of Tuna

Less labour intensive, 
low production cost, 
increased profit/unit 

of operation

Tuna waste 
(red meat, 
skin head, 

fins, 
viscera)

Low cost protein 
rich feed for domesticated 
fishes/animals and pets
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Target Area: Kerala and Gujarat

In
te
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en

tio
ns • Development of fuel efficient  propeller designs for ring seine  and dol-netters and fuel saving engine 

operation techniques using real-time fuel management system.
• Introduction of energy efficient storage technology and technology for commercial products from fish waste.
• Development of protocols/ standards  for processing, packing, storage and transport for fresh fish trade and 

development of   innovative convenience products.
• Model designs for small-scale processing/production units and development of  low-cost  processing 

machineries for small scale processors  and innovative and affordable marketing infrastructures.
• Design of entrepreneurship and skill development programmes for stakeholders and scaling-up and 

commercialization of technologies developed.
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30. Value Chain in Selected Small Pelagics and Fresh Water Fishes for 
       Responsible Harvesting and Utilization

IX. Value Chains in FisheriesA Compendium of Selected Innovative Value Chains

Dr. M. Nasser / Dr. K.V. Lalitha, Consortium Principal Investigator, Central Institute for Fisheries Technology, Kochi - 682029.
Phone: 0484-2666845 • Mobile: 9446463699 • Email: kvlalithaa@gmail.com

Contact: 
Fresh fish vending stations

• Twelve fuel-efficient propellers for existing ring-seine vessel design groups for different hull-power combinations 
and six fuel efficient propeller designs for five design groups of dol-netters  were designed and developed. 
Commercialization of the technology has been taken up through M/s Bright Metals, Chavra, Kollam and 
M/s Sree Muruga Propellers, Kozhikode. Fuel saving in fishing due to improved propeller was INR 782,900 per 
ring seine boat. Average increase in earning per fisherman was INR 13,033.

•  Energy efficient compact chill rooms were installed at three landing centres along Kerala coast.
• Technology for  hygienic  processing and packing of fresh fish branded under the trademark "SEAFRESH" was 

registered. Two rural industries viz.,  "SAMRUDHI" promoted by Quilon Social Service Society at Kollam, Kerala 
and "GREENFISH" promoted by women SHG at Ochanthuruth, Ernakulam were established.

• Twenty five innovative value-added ready-to-serve products were developed from pelagic and freshwater fishes 
under the brand name “FISHMAID” and a consultancy was   signed with  Kerala State Coastal Area Development 
Coporation to open 100 retail units throughout Kerala to market the ‘FISHMAID’ products produced under 
centralised processing centre, "NALAPAKAM". Coastal production units run by around 500 unemployed 
fisherwomen trained under the project were networked. There was a net increase in income of  INR 95,000 / 
year /fisher woman.

• Low-cost solar based hygienic bulk drying cum laminating system consisting of power laminating  was designed 
and fabricated for Bombay-duck. One model unit was established by M/s Dhirajlal Devachand Bhagat 
(Processors and Exporters of Dried Fish) at Valsad for export production. Another unit was established at the 
Fishermen's Cooperative Society, Umbergaon,  in association with NETFISH under MPEDA. 

• Technologies  for PUFA encapsulation from sardine oil, production of poultry feed for production of omega-3 
enriched poultry egg and meat, organic manure from fish waste were developed, resulting in a net increase in 
income of INR 33,752/ fisher woman/year. Omega-3 enriched poultry egg and meat production generated a 
business of INR 350,000 annually.

• Women friendly non-polluting consumer friendly signature outlets and street side vending stations were 
established  on commercial mode for fresh fish trade and the  increase in annual income due to this was INR 
67,500/ fisher woman. 

• Several processing machines were developed including meat-bone separator (Cost: INR 600,000) and Bombay-
duck laminating machine (Cost: INR 100,000). Low-cost machines such as small scale biomass dryer (Cost: INR 
45,000) were also developed.

• Innovative technologies for production of poultry feed and organic manure from fish waste were developed and a 
rural industry by fisherwomen at Munambam (Jaivasree) for the production of organic manure under the 
registered trade name, "FERTIFISH" was established.

• Consultancy agreement was signed for commercializing innovative value added products -Fishmaid, Drish and 
Seafresh with The Kerala State Coastal Area Development Corporation (KSCADC) Limited, under the Department of 
Fisheries, Kerala for commercializing the three business models on Fishmaid, Drish and Seafresh at state level. 
The consultancy charges for the scheme was INR one million.

Value Chain in Small Pelagics and Fresh Water Fishes

Value Chain in Selected Small Pelagics and Fresh Water Fishes for 
Responsible Harvesting and Utilization

• High operational cost of ring seiners/dol-netters  and lack of suitable propulsion system for fuel reduction.
• Lack of waste utilization technology causing environmental issues, unhygienic drying practices  and lack of 

standards of processing for domestic market.
• Lack of scientific handling, processing, storage and transport practices in fresh fish trade.
• Low price realization for pelagic and freshwater fishes, high post-harvest losses,and lack of  successful 

business models.
• Unemployment in fishing community especially for fisherwomen, and drudgery in fish marketing  and fish drying.

Hygienic dressing of fresh fish Branded fish products

Substantial reduction in operational costs; clocked 21-28% 
fuel saving in fishing, average minimum saving of 750 L of 
diesel/month (INR 42,000/annum) & around 19-23% fuel 

saving for dol netter leading to increase in earnings for 
fishermen and national saving of ~ 14-19 million L 
diesel/annum worth around INR 630-780 million

Refinement of fishing 
practices, improvement in 
craft propeller system and 
use of fuel monitoring system

Development of energy 
efficient chill rooms and 
innovative light weight and 
portable women friendly fish 
vending stations

Availability of hygienically processed and packed fresh fish

Avoided distress sale by fishermen; increased average 
earning ~50%; Established 10 model units in Kollam

Development of technology 
for hygienically processed 
and packed dry fish. Established
of 2 commercial scale hygienic 
drying yards in South Gujarat 

Branded 
products

DRISH for dry fish

FISHSTIX for dried bombay duck

25 ready-to-cook 
and ready-to-serve 
value added products

FISHMAID for fish products

SEAFRESH for fresh fish
Branded
products

Organic manure from fish waste. 
Established a model unit
“JAIVASREE” at Munambam. 
Helped in disposal  of fish waste 
& reduced environmental pollution

Branded 
product

FERTIFISH for organic manure
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Financial and Economic Impact of the Value Chains 

Out of the total 51value chains developed under component-2, 14 were selected for financial and economic analysis. The 
results derived from these 14 value chains were extrapolated to find the overall benefits accrued from component-2. The 
financial analysis of the value chain started at the farm level. The analysis was done on the basis of the rise in production 
level, productivity and income of the participatory farmers. The comparison was drawn on the basis of the production and 
income level of the non–participatory farmers. The major factors differentiating both the participatory and non- participatory 
group were the packages of practice given to the participatory farmers, which helped them in efficient usage of agricultural 
inputs, better harvesting techniques and post- harvest management techniques which lower the post-harvest losses. All 
these factors resulted in higher income realization to farmers. The other major stakeholder in the value chain was the 
processor of that agricultural commodity. The processor was largely responsible for the value addition to the agricultural 
commodity through processing. The major support provided to the processors by NAIP was in the form of technology 
development  for the processing of the produce. The processors were essentially benefitted by the increased availability of 
raw material for processing along with linkages to the farmers  and technology  development for  processing of the produce. 
All these  factors resulted in increased income  of the processors. The financial analysis and Benefit: Cost Ratio (BCR) of the 
selected sub- projects are presented below.

 Name of the value chain Budget allocated Financial BCR
 to the  value chains benefit accrued

(INR in million) (INR in  million)

A Value Chain on Enhanced Productivity and Profitability of 81.1 209.8 2.59
Pashmina Fiber

A Value Chain on Value Added Products Derived from 24.1 27.0 1.87
Prosopis juliflora

A Value Chain on Kashmir Saffron 39.7 136.9 3.45

A Value Chain on Commercialization on Maize and Maize Products 45.6 46.8 1.03

A Value Chain on Utilization of Banana Pseudostem for 42.3 45.5 1.08
Fibre and Other Value Added Products

A Value Chain on Lac and Lac Based Products for Domestic 19.4 75.8 3.91
and Export Markets

A Value Chain on Mango and Guava for Domestic 54.2 175.1 3.23
and Export Market

A Value Chain on Underutilized Fruits of Rajasthan 35.2 104.8 2.98

Capitalization of Prominent Landraces of Rice in 24.7 24.3 0.98
Odisha through Value Chain Approach

Creation for Demand for Millet Foods Through PCS Value-Chain 65.8 131.9 2.01

A Value Chain on Ginger and Ginger Products 59.6 124.8 2.09

A Value Chain for Cotton Fibre, Seed and Stalks: An Innovation 
for Higher Economic Returns to Farmers and Allied Stake Holders 67.8 44.4 0.66

A Value Chain in Natural Dye 32.9 30.6 0.93

A Value Chain on Flowers for Domestic and Export Markets 34.7 105.8 3.05

Financial analysis of value chains

The economic analysis of the value chains was on the basis of the total economic benefit accrued from the value chain to the 
society or nation. The financial costs were adjusted by substituting the market wage rates of labour and rental value of land 
with their opportunity costs. This pulled down the total cost of cultivation as the opportunity costs were lower than the market 
rates. In the same way, the market prices of inputs like fertilizers, plant protection chemicals, irrigation water, power were 
replaced by their real costs of production, which were higher than the market prices due to the subsidies provided by the 
Union and State governments in the country. Although the cost of cultivation was pushed up on account of this adjustment, it 
was lower than the reduction due to the use of opportunity costs of labour in place of their wage rates. As a result, the cost of 
cultivation decreased and the economic benefit was generally higher than that of financial cost. The results of economic 
analysis of the selected value chains are presented below.

 Name of the value chain Budget allocated Economic BCR
 to the  value chains benefit accrued

(INR in million) (INR in  million)

A Value Chain on Enhanced Productivity and Profitability 81.1 209.8 2.59
of Pashmina Fiber

A Value Chain on Value Added Products Derived from 24.1 27.0 1.87
Prosopis juliflora

A Value Chain on Kashmir Saffron 39.7 141.6 3.57

A Value Chain on Commercialization on Maize and Maize Products 45.6 89.2 1.96

A Value Chain on Utilization of Banana Pseudo stem for Fibre 42.3 45.5 1.08
and Other Value Added Products

A Value Chain on Lac and Lac Based Products for 19.4 75.8 3.91
Domestic and Export Markets

A Value Chain on Mango and Guava for Domestic 54.2 180.6 3.33
and Export Market

A Value Chain on Underutilized Fruits of Rajasthan 35.2 104.8 2.98

Capitalization of Prominent Landraces of Rice in 24.7 27.9 1.13
Odisha through Value Chain Approach

Creation for Demand for Millet Foods Through PCS Value-Chain 65.8 133.5 2.03

A Value Chain on Ginger and Ginger Products 59.6 148.2 2.49

A Value Chain for Cotton Fibre, Seed and Stalks: An Innovation 67.8 34.1 0.50
for Higher Economic Returns to Farmers and Allied Stake Holders

A Value Chain in Natural Dye 32.9 30.6 0.93

A Value Chain on Flowers for Domestic and Export Markets 34.7 50.3 1.45

Economic analysis of value chains

The overall analysis of component indicates that after a total allocation of INR 2706.9 million, the total financial benefit of 
INR 5541.5 million was accrued which further implies that a net benefit of INR 2834.6 million has resulted from value chains 
developed under component- 2. This yields a financial BCR of 2.05 for component- 2. Calculation of internal rate of return 
was also done for each value chain and on the basis of that IRR  was calculated at component level which comes out to be 
40.38%. The projection of benefits to the whole component-2 is summarized below.

Total no. of sample value chains 14

Total benefit on the selected sample value chains (INR in million) 1283.51

Total investment in the selected sample value chains (INR in million) 626.97

Benefit cost ratio 2.05

Total allocation to the component  (INR in million) 2706.90

Total financial benefit  (INR in million) 5541.50

 Projection of financial benefits from component-2 value chains

At overall component level

The overall economic benefit accrued from component-2 was even higher as the employment generation was higher. The 
employment was largely generated at the farm and processing level of the value chain. The overall economic benefit cost 
ratio (EBCR) of component-2 was 2.07. The total economic benefit accrued from component-2 amounts to INR 5608.34 
million and the net economic benefit accrued was INR 2901.44 million. The projection of total economic benefit accruing 
form component 2 value chains is presented below.
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Total no. of sample value chains 14

Total expenditure on sample value chains (INR in million) 626.97

Total economic benefit accrued from sample value chains (INR in million) 1298.90

Benefit cost ratio 2.07

Total allocation to the component  (INR in million) 2706.90

Total economic benefit  (INR in million) 5608.34

Projection of economic benefits from component 2 value chains

At overall component level

Several good value chains were developed in component -2 of NAIP and in these value chains innovative approaches were 
used and interventions were made at production stage leading to improved yield and quality. Interventions made at post-
harvest stage resulted in improved packaging leading to longer shelf-life and reduced post-harvest losses, and interventions 
made in marketing has led to increased returns to growers and processors. The value chain farmer got enhanced income 
through better productivity, saving on wastage & quality, and increased market access, while processor got better realization 
through use of innovative technologies and quality, and exporters and marketers got better realization through better price 
on account of better quality and increased value addition. 

There was increase in yield of crops at farmer's level and better yield from livestock. Yield increases were observed in all the 
crops included in this component due to interventions either through improved seed/planting material/variety or through 
improved production technologies. In case of livestock, improved breeds were given to farmers. Agro-processing formed an 
important and major activity in many of the sub-projects. Many machines were developed/modified for better results. The 
project activities resulted in the establishment of 58 small and medium enterprises to ensure processing and value addition 
in the long run, and these enterprises had a total transaction of INR 158 million during the project period. Most of the 
processing technologies developed were on small scale. However, 15 technologies were scaled up and pilot plants were 
established. Five producer companies were formed under this component. So far, 47 technologies/products developed 
under component-2, have been commercialized  and  the process of commercializing technologies is continuing through 
BPDs. Linkages have been established between private and public partners for end to end solutions. Besides,34 patents 
have been filed under this component. Various interventions were made under the project to enhance the overall quality of 
the product, which was in the form of better produce, better packaging or better shelf life. In case of guava the interventions 
resulted in better produce and better packaging. Interventions in the sub-project on flowers, saffron, ginger, tuna fish and 
responsible harvesting of small pelagics resulted in enhanced shelf life of these commodities. Export promotion was one of 
the important outcome areas for some of the value chains, where enhancing export was one of the key parameters for 
success. This included both increase in export volume and also access to new markets.

Although the primary purpose was to develop value chains of different commodities, issues such as environmental and 
social safeguards, waste utilization, employment generation and women empowerment were also addressed.

The work on value chains resulted in  several  environmental and social safeguards, such as pollution prevention system for 
cashew drum roasting units, reducing pollution through natural dye effluents, providing alternative eco-friendly raw material 
to textile, paper, pharmaceutical, fertilizer and confectionary industries, a pollution-free activated charcoal plant using 
coconut shell, the production process of organic manure through silaging of pelagic and freshwater fish waste and the 
production of clean vegetables by the use of eco-friendly biopesticides resulting in a pesticide free environment. Other social 
safeguard measures included adoption of mechanized spice seed cultivation and utilizing improved pashmina charkha for 
reducing human drudgery and enhancing yield/efficiency and net return to project beneficiaries. In one of the value chains, 
the main focus was on waste utilization. Banana is grown in several parts of the country and the pseudostem, leaves and 
suckers of banana estimated to be about 45 million t is wasted. Fibre was extracted from pseudostem and used in woven 
and non-woven fabrics. Handicraft items such as decorative lamps, fruit baskets and doormats were prepared from banana 
fibre and yarn for demonstration to entrepreneurs. The scutcher was utilized for making organic manure (Vermi-compost, 
fish feed) and particle board. The sap was enriched and used as liquid fertilizer. The central core was used for making candy 
and pickles. Several other value chains also attempted to utilize waste. In the value chain on utilization of by-products of 
milling industry, low glycemic index food formulations were developed from the by-products of rice and pulse mills. In the 
value chains in agro-forestry and biomass based power generation, forest and crop residues, which are otherwise wasted 
were used for briquetting and power generation. Fish waste was utilized for producing fertilizer, gelatin, fish feed, pig feed 
and pet feed. 

Conclusions

Most of the value chains have made a significant impact on employment generation, which benefitted farmers, women self 
help group members and landless labourers. Major employment generation (More than 20,000 man days) occurred in 12 
value chains and the total employment generated  was 1.524 million man days. The employment generated in other sub-
projects ranged from 200 to 8400 man days. 

Under the value chain on responsible harvesting of small pelagics, many technologies were developed, which could promote 
techno-preneursihp among fisherwomen in coastal villages. This has led to an overall improvement in the social, economic 
as well as health status of the fisher families. Four women SHG were formed for production of Coconut value added products. 
Another women SHG was formed for production of Trichoderma. Training and skill development programmes were 
conducted for the members of SHGs and  for rural women.Under the sub-project on flowers, women were trained  on value 
addition in jasmine and dry flowers. Under the pashmina project, by the improvisation and introduction of traditional 
charkha, the women in Kashmir got benefitted by good efficiency and decreased drudgery. Training was given to women on 
sorghum processing and marketing. Two rural industries owned by women SHG's have been established for the manufacture 
of milk and milk products including the by-product based drinks and beverages. Another women group has been trained in 
the field of millet based bakery products.

Private partnership was tried for the first time and 51 private companies participated in the development of value chains. 
The private partners contributed significantly to the sub-project activities. Some of the major private partners were ITC Ltd, 
Hyderabad; JK Papers Ltd, Songadh ;Natural Remedies, Bangalore ; AVT Natural Products Pvt. Ltd, Sathyamangalam; Salem 
Spices Pvt Ltd, Salem; Rubber Park India (P) Ltd, Ernakulum; Tamil Nadu Newsprints and Papers Ltd, Karur; Seshasayee 
Paper and Boards Ltd, Erode; Akshay Food Park Ltd, Bangalore; Winner Dairy Pvt Ltd, Pondicherry; Agri Food Park Ltd, Pune; 
Complete Transformation Consulting Pvt Ltd, Bhubaneswar and Ozone Biotech, Faridabad. 

Value Chains were developed successfully under the NAIP in various agricultural commodities with the active collaboration 
of ICAR Institutes, SAUs and private partners, for the first time in the country. It is hoped that following the NAIP model many 
more such value chains will be developed in the future for the benefit of all stakeholders, especially the farmer, who forms 
the first link and the consumer, who completes the value chain.
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