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Preface

 The agricultural extension management system in India is highly robust and need based. 

Inception of Krishi Vigyan Kendra (KVK) system proved to be beginning of new era of 

participatory technology development for efficient adoption process. The successful 

convergence of KVKs with the National Agricultural Research System (NARS) and agricultural 

extension system resulted in desirable solutions to the problems of agriculture in India.

 The award of international training program on “Agricultural Extension Management in 

India with Key Lessons for African Continent” to ICAR- ATARI, Zone-1, Ludhiana was highly 
th thpertinent and an opportunity for us. The training course was organized during 15  August to 5  

September 2019 at ICAR- ATARI Ludhiana in which ten participants from four African 

countries participated.

 The training course was a mix of lectures/ presentations, practical exercises, visits to 

different institutions viz., ICAR institutes, State Agricultural Universities, KVKs, private 

entrepreneur and international research and development institutes. The native of this training 

program was highly participatory in which trainees also presented their views and strategies to 

improve agricultural scenarios in their respective countries. Participants of this course reviewed 

all the presentations and visits to different institutes and entrepreneurs. 

The publications of all training details in the form of a training compendium intends to 

have the record of processes, outputs, strategies an lessons for the use of the organizers, 

participants, funding agencies and other institutes related to agricultural research, development 

and extensions.

Other scientists of ICAR ATARI Ludhiana viz. Dr Preeti Mamgai (Principal Scientist, 

Home Science), Dr Pragya Bhadauria (Scientist, Livestock Production Management) and Dr 

Ashish Murai (Scientist, Agricultural Extension) contributed significantly for successfully 

organizing this course. Editors duly put on record the pains taking efforts of staff members of the 

ICAR ATARI Ludhiana viz. Sh DC Sati (AFAO), Mrs Manjit Kaur (AAO), Miss Indu Bagal 

(Assistant), Sh Raj Kumar (UDC), Sh Deepak Sharma (LDC) and Harbhajan Singh (Technical 

Officer) for making this training program an outstanding event. It could not have been possible 

for us to organize this international training so smoothly without the full time involvement of Sh 

Sarang Monga, Miss Aatralarasi and Sh Beant Singh. Financial support to this three weeks long 

program by the Ministry of External Affairs, GOI is duly acknowledged.

Editors
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ABOUT THE TRAINING 
to be part of the Indian Independence Day 
celebration on 15 August 2019. In addition, 
interaction sessions of the participants with the 
African students at PAU and GADVASU were 
also organized in this training program.

Visits to various faculties of PAU, 
Ludhiana and GADVASU, Ludhiana; KVKs 
Amritsar (Nagkalan Jahangir) and Ludhiana 
(Samrala); Lovely Professional University, 
Phagwara; ICAR-Central Potato Research 
Station, Jalandhar; Borlaug Institute for South 
Asia, Ladhowal; ICAR-NDRI and ICAR-CSSRI, 
Karnal; Landforce: Dashmesh Mechanical 
Works, Amargarh and National Agro Industries, 
Ludhiana (for exposure on agricultural 
mechanization solutions); Punjab Remote 
Sensing Centre, Ludhiana; and New Janta 
Nursery for Horticultural plants, Malerkotla were 
organized during this training course. Feedback 
exercise suggested very high level of satisfaction 
of the trainees on the overall organization of the 
training. The extra-ordinary thanks giving by the 
trainees to the organizers of this training were 
another strong testimony of their very high level 
of satisfaction. 

A large number of practical exercises 
viz. how to conduct PRA exercise, key learnings 
through management games, preparing notes of 
various extension events, learning by doing 
g a m e s ,  s i g n i fi c a n c e  o f  p l a n n i n g  a n d 
foresightedness in team management and 
significance of leaning by doing etc. were also 
undertaken by the trainees during this training 
program. In order to make this training program 
participatory in nature, participants of this 
training gave presentations on the agricultural 
scenario of their countries with the bottlenecks 
and way forward. The trainees were assessed for 
their pre and post training knowledge base on 
Agricultural Extension and its management in 
general and in India.

I C A R -  ATA R I  ( A g r i c u l t u r a l 
Technology Application Research Institute) 
organized three-week international training on 
Agricultural Extension Management in India with 
Key Lessons for African Continent during 15 
August to 05 September 2019 for African 
Nationals at ATARI Ludhiana. In this training 
course ten trainees from four African nations i.e. 5 
participants from Kenya followed by two from 
Ghana, two from Zambia and one from Malawi 
participated in this training program.

Agricultural Extension System of India 
was explained to the participants of this training 
course through series of classroom presentations 
and extensive visits to various institutions. The 
visits were organized to various government and 
private institutions within and outside Punjab. 
The prominent resource persons from outside 
ICAR-ATARI Ludhiana who covered various 
aspects of Agricultural Extension System in India 
in this training program were Dr P Das, former 
DDG Agricultural Extension, Dr VP Chahal and 
Dr Randhir Singh the present ADGs Agricultural 
Extension, Dr Rajinder Parshad, former ADG 
Agricultural Extension, Dr Prabhu Kumar, 
former Director ICAR-ATARI Ludhiana, Dr 
Chandre Gowda, Director ICAR-ATARI 
Bengaluru and Dr Ravinder Kaur Dhaliwal, 
SWO, PAU. However, trainees were very happy 

Sr. 
No. Name of the trainees Country

1 Mr. Jesse Rukwaro Wagura Kenya

2 Mr. Johnstone  Kipkosgei  Rono Kenya

3 Mr. Nicholas Mobagi Mokaya Kenya

4 Mr. Obadiah Murithi Munene Kenya

5 Mr. Willie Kimursi Too  Kenya

6 Mr. Simon S. Chisulo

 
Zambia

7 Mr. Jeckup Miti Zambia

8 Mr. Victor Nketiah Ghana

9 Dr. Jacob Ulzen Ghana

10 Mr. Hastings Majika Yotamu Malawi

1
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15 August 2019 

Interaction with African Participants Dr. Sujay Rakshit, Director, ICAR-

Indian Institute of Maize Research, Ludhiana 

stressed upon the Indian maize technology's 

significance in the African countries. He also 

emphasized on the ways of replication of the 

popular model of KVK in the African countries 

for the transfer of farmers at grass root level.

Dr. J.S. Mahal, Director, Extension, 

Punjab Agricultural University, Ludhiana 

outlined about the various extension activities 

that are being carried out.

Dr. H.S. Dhaliwal, Director, PAMETI 

underlined the need of extension system in the 

overall agricultural development. He also 

outlined the evolution process of the agricultural 

extension system.

Dr Rajesh K Rana, Course Coordinator 

of the training program welcomed all guests and 

trainees and explained about the objectives and 

planned activities to be undertaken under the 

training including exposure visits, lectures, 

participatory exercises and management games. 

ICAR-ATARI was celebrated the 

Independence day on 15 August 2019. The 

delegates also participated in Independence Day 

celebration at ICAR-ATARI, Ludhiana. Some 

African s tudents  s tudying in PAU and 

GADVASU, Ludhiana also invited in this 

ce lebrat ion.  After  ce lebrat ion,  Afr ican 

participants interact with Director, Co-ordinator 

and other staff of ICAR-ATARI, Ludhiana and 

also interact with African students. Then African 

participants from Zambia and Malawi discussed 

the assessment of Agricultural and Extension 

system of their own countries respectively.

16 August 2019

Inaugural session 

In his inaugural remarks, Dr. Rajbir 

Singh, Director, ICAR-ATARI, Ludhiana 

highlighted the Krishi Vigyan Kendras' 

imperative role in the Agricultural Extension 

system in India. He also outlined on the adoption 

of this system by the developing counties of 

Africa for their overall agricultural development.

Brief description of presentations and visits 
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17 August 2019 
Study tour KVK, Amritsar

The field exposure visit to the Centre 
thwas conducted on 18  August 2019 as partial 

fulfilment of Agricultural Extension Management 

Course with key lessons for African continent for 

students from Kenya, Ghana, Zambia and 

Malawi. 

Krishi Vigyan Kendra (KVK) Campus is 

located in Nagkalan village, Jahangir Amritsar 

district on Majitha Road, 12 kilometres from 

Amritsar city and about 155 kilometres from 

Punjab Agricultural University (PAU), Ludhiana. 

Amritsar is one of the 22 districts located in the 

state of Punjab in north India and is the second 

most populous district of Punjab after Ludhiana. 

The Centre was established in 2005 under the 

Aegis of PAU with full financial assistance from 

Indian Council of Agricultural Research (ICAR). 

The KVK concept

Bring together the participation of 

subject matter specialists, extension workers, and 

farmers thereby reducing the time lag between the 

generation of technologies and their transfer to 

the end users through the application of science 

and technology. Thus KVK is a knowledge centre 

for impacting need based skill oriented training 

for practicing farmers, farm women, rural youth 

and Extension workers in the following 

disciplines; Crop production, Plant protection, 

Horticulture, Soil science, Animal science and 

Home science.

Mandate of KVK

· Conduct 'On Farm Testing' (OFT) in farmers' 

field for identifying technologies suitable for 

location specific sustainable land-use 

systems.

· Organize 'Frontline Demonstrations' (FLD) 

on various crops/livestock to generate 

production data and feedback.

· Organize training programmes to update the 

extension personnel with recent advances in 

agricultural research on a regular basis.

· Organize short and long term training courses 

in Agriculture and allied enterprises for 

farmers, rural youth and unemployed women 

with emphasis on "Learning by doing" for 

higher  output  and to generate  self 

employment.

· Function as knowledge cum resource centre 

for agriculture and allied sectors in the 

mandate area.

Activities and Programmes 

Diploma courses in agro chemicals, 

Carry out short term trainings for practicing 

farmers, farm women (1 – 2) days, Vocational 

trainings for rural youth (5 – 7) days, In-service 

trainings (1 -2) days, Field days, Demonstrations, 

on farm trials, Soil sampling and analysis, 

Mechanization extension services. The centre 

offers; Technical guidance, Diagnosis of crop 

disorders, Information (Farm literature) and 

Provision of seed of improved crop varieties.

3
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The centre has the following resources 

and facilities: Land over 7.8 ha occupied by, 

Administrative building, Soil and water testing 

laboratory, Home science laboratory, Polyhouse/ 

net house, Nutrition and herbal garden, Fruit and 

nutrition garden, Goatry and poultry unit, Straw 

management facility (Paralichar), Rain water 

harvesting and pyrometer, Computer laboratory 

cum library, Seed sale shop and guest house and 

Mela ground.

18 August 2019

Dr. Rajesh K Rana explained to 

trainees about preparing notes of the field 

experiences. In this exercise, coordinator of 

this training programme gave learning lesson 

about how to prepared note on field 

experience about visiting place and new 

extension technologies during this training. 

The participants from Kenya and Ghana 

discussed the assessment of Agricultural and 

Extension system of their own countries 

respectively.

19 August 2019

Visit to GADVASU, Ludhiana

The field exposure visit to the University 
thwas conducted on 19  August 2019 as partial 

fulfilment of Agricultural Extension Management 

Course with key lessons for African continent for 

students from Kenya, Ghana, Zambia and 

Malawi. 

GADVASU was initially part of PAU up 

to 2005. It became full university in the year 2006 

to handle all livestock matters.

The Administration Unit

The main administration unit houses the 

Vice Chancellor of the university and three 

Directorates of Extension Education, Research, 

and Students welfare.

 The director of Extension education 

gave welcome remarks and university brief on 

behalf of the Vice Chancellor.

University Mandate  

· To provide adequate supply of trained 

veterinary professionals including Master's 

and Doctorate level specialists capable of 

handling livestock health and production 

aspects according to the needs of the State 

Government and allied agencies.

· To undertake research work in selected 

areas and wherever applicable following 

multidisciplinary approach.

· To provide opportunities for continuing 

education for professionals in Veterinary 

Science.

· To provide consultancy and specialist 

services to livestock owners, government, 

semi-government and allied agencies.

The Veterinary Hospital

v To cater for dogs, Small animals section: 

cats, poultry and other small livestock and 

pet animals
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v  To handle cattle, Large animals section:

buffalo, horses and goats

Sect ions/departments:  Recept ion  and 

Registration desk, to receive, register and guide 

on where to go.

Diagnostic lab, minor surgery/ treatment 

room, pharmacy (medicine) for OPD, ultrasound, 

gynaecology, transfusion, dialysis, cardiopulmonary, 

and ophthalmology. Critically sick animals are 

admitted and become indoor patients. Other 

important areas are Doctors (Vet) preparation 

room, equipment sterilization room to sterilize 

equipment and prevent the spread of diseases 

through equipment.

Important to note that: Veterinary services are 

available 24 hrs with a stand by ambulatory clinic 

and the diagnostic labs are all automated for 

precision hence no human error. Further the 

disclosure of the sex of the foetus ii prohibited 

under law.

The Dairy Technology Unit

The college of dairy science and 

technology consist of the following departments: 

Dairy technology, engineering, chemistry, 

microbiology, and economics and business 

management.

Activities: Research, Extension, and extra-

curricular

Sections: Product development lab, The dairy 

processing plant, packaging lab, food labelling, 

food nanotechnology, by products utilization lab, 

and a Guest house for farmers training. 

The processing plant receives milk from 

the university farm and processed milk and other 

products sold to the university staff.

The Directorate of Farms

The farm contains dairy cattle and water/ 

Indian buffalo. Farm was started for the purposes 

of breeding to improve genetics.

Cross breeding is done in cattle for high 

milk yield and climate suitability (75% exotic and 

25% indigenous) where as in buffalo no cross 

breeding is done but only selection of superior 

genotypes. India has superior buffalo breeds. 

These two breeds are Murrah and Nili Ravi. 

Murrah is black all over the body and the 

eyes whereas Nili Ravi has walled eyes, white 

forehead, muzzle, legs and tail. Murrah is the 

most important breed in Punjab and most efficient 

in milk production.

Milking Parlour: The livestock farm has a 

modern milking parlour for machine milking of 

the dairy cattle which takes 12 cows per milking.

Challenges: Heat stress, mastitis and tick-borne 

diseases.

5
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Resource person: Dr Arvind Kumar, Principal 

Scientist (Agril Extension), ICAR-ATARI, Zone-

I, Ludhiana

Topic: Evolution of Agricultural Extension 

system in India-Milestones and pathways 

Description of the lecture: The progression of 

Agricultural extension system in India was 

elaborated by Dr. Arvind Kumar. The resource 

person explained the Extension work initiated by 

individuals and Government and various system 

and agencies involved in Agricultural Extension 

in India.

20  August 2019

Resource person:  Principal Dr Rajesh K Rana,

Scientist (Agril. Economics), ICAR-ATARI, 

Zone-I, Ludhiana

Topic: Farm Profitability Potential as Precursor 

for Assessment of Agri-Extension needs

Description of the lecture:  Dr Rajesh K Rana 

elaborated the Farm Profitability Potential as 

Precursor for Assessment of Agri-Extension 

needs. It has been observed that extension process 

becomes more and more difficult when return 

from agriculture as proportion of total livelihood 

of farm family goes on decreasing. Hence 

estimation of profitability from different farming 

enterprises becomes highly crucial to determine 

the agricultural extension need of a farm family. 

This lecture emphasised upon assessment of 

profitability potential of a particular farm in order 

to access the extension needs of that farm family.

Resource person:  Director, Dr Rajbir Singh,

ICAR-ATARI, Zone-I, Ludhiana

Topic: Achievements and Challenges in the 

functioning of KVKs of Zone-1

Description of the lecture: Zone-I being highly 

diverse in terms of agro-climate and geographical 

conditions, is one of the toughest zones among all 

eleven zones of India. Agricultural scenario 

among three states (Punjab, Himachal Pradesh 

and Uttarakhand) and two union territories 

(Jammu & Kashmir & Ladakh) of zone-I is 

extremely different from each other. Hence 

monitoring and coordination work in this zone is 

highly challenging. However as per the KVKs 

ranking of National Institute of Labour 

Economics Research & Development (NILERD) 

of the NITI AAYOG the overall achievement of 

KVKs of zone-I were found to be the best among 

zones of India.

Visit to PAMETI

The field exposure visit to the Institute 

workshop was conducted as partial fulfilment of 

Agricultural Extension Management Course with 

key lessons for African continent for students 

from Kenya, Ghana, Zambia and Malawi. 

Punjab Agricultural Management & 

Extension Training Institute (PAMETI) is 

basically a government training organization with 

a mandate to support improved resource 

management and agricultural operations within 

the local farming community. Its activities 

include needs-based training programmes and 

promoting management tools to improve the 

effectiveness of agricultural extension services 

and the well being of farmers.

Mandate

· To function as state level institute to provide 

extension management input for extension 

functionaries.

· To  o rg a n i z e  n e e d  b a s e d  t r a i n i n g 

programmes for middle level and grass root 

level agriculture and allied subject 

6
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extension functionaries.

· To develop and promote the application of 

management tools for improving the 

effectiveness of agricultural extension 

services through better management of 

human and material resources.

· To publish literature and conduct studies on 

agriculture management, communication, 

participatory methodologies, etc. as sequel 

to the feedback from training programmes.

· To provide consultancy in areas like project 

planning, appraisal, implementation etc.

 The mission of the Institute is to 

facilitate the field staff of the State Department of 

Agriculture and allied departments to improve the 

efficiency of Extension Services through better 

management by following bottom up, farmer 

participatory, and decentralized planning and 

control approaches

Organizational Structure

The institute has a Governing Board, Executive 

Committee, Director and a lean core Staff.

Training 

The institute has an annual training 

calendar and the target is to have at least two 

trainings per month giving a total of 24 trainings 

per year. At times this is exceeded and goes up to 

60. The trainings are need based and a 

comprehensive evaluation is undertaken to assess 

the performance of the trainees as well as that of 

the training program itself and the resource 

person.

Facilities

An air conditioned Conference Hall with 

90 seating capacity equipped with latest audio 

visual aids. A newly constructed Training Hall 

with 60 seating capacity equipped with digital 

podium and audio visual aids. A Seminar Room 

with 30 seat ing capacity having latest 

videoconferencing equipment and audio-visual 

aids. Two Information Technology Labs having 

12 Computers each with modern configuration. A 

Library cum Cyberary is strength of this institute. 

Trainees' hostel with well-furnished air 

conditioned rooms and attached bathrooms make 

this institute and outstanding one.

7
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21  August 2019

Visit to College of Agriculture, PAU, 

Ludhiana 

Research and Extension specialists' workshop 

for Rabi crops

The field exposure visit to workshop was 

conducted on Wednesday 21st August 2019 as 

partial fulfilment of Agricultural Extension 

Management Course with key lessons for African 

continent for students from Kenya, Ghana, 

Zambia and Malawi. 

The workshop runs for two days w.e.f. 

20th to 21st August 2019 and takes place in PAL 

auditorium PAU Ludhiana. It is being organized 

by the Directorate of Extension Education, PAU 

Ludhiana and the Director Agriculture and 

Farmers welfare, Punjab.

The workshop is for Rabi (winter) crops 

and takes place twice a year. The next one for 

kharif (summer) crops will come in March / April.

Objective of the work shop

The workshop brings together research 

scientists and extension officers to discuss results 

of various recommendations and packages that 

were recommended in the previous season. Also 

new packages to be taken up by the farmers are 

presented. It is therefore a very important forum 

to receive feedback from the farmers through the 

extension workers on technologies that have 

shown success and those requiring further 

refining.

During the workshop, there are 

exhibitions, presentations and farmers can also 

purchase seed and other inputs and safe on time. 

Sections visited: Communication centre, forestry 

and natural resources, food science and 

technology, agro processing, nutrition and food 

engineering, soil science, climate change and 

agricultural meteorology, organic farming, 

agronomy, plant breeding and genetics, 

entomology, zoology and plant pathology.

Visit to Directorate of Extension 

Education, PAU, Ludhiana

The directorate main objective is to 

transfer technology and has the following wings 

for transfer of technology:

Staff at the main campus in the various 

sections such as skill development centre, 

communication centre, food industry cum 

incubation centre, and extension education 

department. There are also staffs at the 22 districts 

(District extension centres) of Punjab advisory 

8
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service centres, and food and industry service 

centres and also in the KVKs

The Communication Centre:  Prepares 

publications and sale of farm literature, audio 

visual aids and also does liaison with mass media.

Extension Backstopping is done through 

workshops, Kisan melas, extension council 

meetings, farmer clubs and committees, SAC 

meetings, monthly meetings, regular monitoring 

by teams from PAU, and farmers/ scientists 

interface. 

Backstopping Research is basically 

through supply of technological inputs i.e. seeds, 

bio fertilizer, spawn and bio pesticides.

22  August 2019

Resource person: , Principal Dr Rajesh K Rana

Scientist (Agril Economics), ICAR-ATARI, 

Zone-I, Ludhiana

Topic: Doubling Farmers' Income in India: 

Action plan and Challenges

Description of the lecture: Dr Rajesh K Rana 

discussed about the Doubling Farmers' Income in 

India. As rate of growth of agricultural income in 

India is generally been lower than the rate of 

growth of income in manufacturing & service 

sectors the farming community have experienced 

deteriorating financial conditions over very long 

term of t ime.  Taking this  aspect  in to 

c o n s i d e r a t i o n ,  G o v e r n m e n t  o f  I n d i a 

contemplated idea of doubling farmer's income in 

India during 2015-16 and 2022-23. This task 

being extremely difficult, the policy makers, 

development agencies, national agricultural 

research system and national agricultural 

extension system teamed together to formulate 

strategies and action plan for accomplishing this 

task. Ministry of Agriculture and Farmer Welfare 

gave seven points strategies action plan for 

doubling farmer income in India. In addition, 

Government of India adopted the strategies of 

income supplementation of India farmer family 

through substantial enhancement in support 

prices of principal agricultural communities and 

through other scheme like Pradhan Mantri Kisan 

Samman Nidhi Yojna under which an annual 

supplementation of ̀  6000/- is being proved to each 

Indian farmer family.

Resource person: Dr Ashish S Murai, Scientist 

(Agril Extension), ICAR-ATARI, Zone-I, 

Ludhiana

Topic: Significance of PRA tools and techniques 

in Agricultural Extension

Description of the lecture: The process of 

Participatory Rural Appraisal was elaborated by 

Dr. Ashish S Murai to the trainees of this 

9
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international programme. Various tools of PRA 

such as Brainstorming, Focus Groups, Priority 

Grid, Transects/ Maps, Resource Mapping, Crop 

Calendar, Constraints Analysis, Opportunity 

Matrix, Stakeholder Analysis, Venn Diagram, 

Gender Analysis, Time Budgeting, Access and 

Control Profies / Analysis of the Relations of 

(Re)production, Genderised Logical Frame 

(Logframe), Trend Analysis, Role Play,  Case 

Studies, Resource Flows and Wealth Ranking 

were covered in this presentation. A detailed 

discussion was held on the topic for its application 

in different African countries. The resource 

person also stressed upon the possible mistakes 

on crucial points which need to be taken care in 

the process of conducting exercise.

Field Visit to National Agro Industries 

Ltd, Ludhiana

The company is located in Ludhiana city 

and specializes in the manufacture of seeding and 

planting machines. It was started in 1956 in a 

village as a cottage industry

 In 1965 developed India's first seed cum 

fertilizer drill. In 1976 developed first tractor 

operated seed cum fertilizer drill. In 1976 the 

National Agro Industries was established.

The National Agro industries is thus a 

family owned business that manufactures and 

exports agricultural implements & equipment 

with specialized seeding machines. They are also 

Researchers and developers of new seeding 

techniques for water conservation for higher yield 

output.

The company is ISO 9001: 2008 certified 

company since 2003 and is a Government of India 

recognized export house. It has also received 

several awards for recognition of the work and 

innovations and continues to host very important 

guests including presidents of India and other 

countries. 

Important milestones of innovations: Axial 

flow vegetable seed extractor (1983), Zero till 

ferti-seed drill in south Asia (1993), multi crop 

planter (2001), multi crop ridge planter (2003), 

raised bed planter (2004), vegetable nursery trans 

planter (2004), Happy Seeder (2006), multi crop 

planter for power tiller (2010), multi crop planter 

for mini power tiller (2010), Joint venture 

between India and UK to establish a national agro 

stanhay vegetable seed planter (2013), Pneumatic 

planter (2013).

Research Partners: CIMMYT, ICRISAT, 

ICARDA, ICAR, SYNGENTA, ACIAR, CSISA, 

MONSANTO, CIPHET, NARC, IRRI AND 

UNIVERSITY OF SOUTH AUSTRALIA.

Partners in marketing and distribution: NEW 

HOLLAND, MAHINDRA, SONALIKA 

INTERNATIONAL, SAME DEUTZ-FAHR, 

V.S.T., BCS, MONSANTO, JOHN DEERE, 

TAFE, ESCORTS, AND SYNGENTA,

Concluding Remarks: The company responds 

to the farmers needs by working together with the 

Universities, Research institutions, Extensionists, 

farmers and agro dealers all over the world and by 

doing so the business has continued to grow and 

remain relevant. This collaboration is a concept 
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that can be borrowed and replicated in Kenya. The 

wider network and worldwide presence is strategic 

and has provided an opportunity for the company 

to easily access the world and expand its market.

23 August 2019

Resource person: Dr Rajesh K Rana, Principal 

Scientist (Agril Economics), ICAR-ATARI, 

Zone-I, Ludhiana

Topic:  Significance and management of 

publications in Agricultural Extension system

Description of the lecture: Dr Rajesh K Rana 

focused on significance and management of 

publications in Agricultural Extension system. 

Communication is one the most important 

component of overall extension system and 

publications are most important component of the 

extension communication system. This lecture 

covered nature and significance of different types 

of publication for a particular purpose and 

situation. Significance and management of 

publications in agriculture extension system was 

duly emphasised and explained to participants of 

this training programme.

Resource person:  Dr. Pragya Bhadauria,

Scientist (Livestock Production & Management), 

ICAR-ATARI, Zone-I, Ludhiana

Topic: Ensuring nutritional and livelihood 

security through livestock farming

Description of the lecture: Dr. Pragya Bhadauria 

focused on the role and contribution of Livestock 

Farming in Indian economy. She also explained to 

Trainees about importance of livestock in food 

security and employment generation in India. The 

status, opportunities and challenges in different 

types of livestock farming in India were covered 

by the resource person in this presentation.

Field Visit to CIPHET,  PAU,  Ludhiana

The ICAR-CIPHET (Central Institute of 

Post Harvest Engineering and Technology) 

Institute was established on 29th December 1989 

at the PAU Campus, Ludhiana as anodal institute 

to undertake lead research in the area of post-

harvest engineering and technology appropriate 

to agricultural production catchment and agro 

industries. The institute's second campus was 

established on 19th march 1993 at Abohar 

pr imari ly  for  conduct ing research and 

development activities on fruits and vegetables. 

The institute also houses the headquarters of two 

All India Coordinated Research Projects 

(AICRPs)  viz .  AICRP on Post-Harvest 
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Engineering & Technology at 30 centres and 

AICRP on Plasticulture Engineering and 

Technology (PET) with 14 centres. 

Mandate 

· Research on post-harvest processing, 

preservation, storage, and value addiction 

of agricultural commodities.

· Human resource and entrepreneurship 

development in post-harvest engineering 

and technology.

Divisions

· Agricultural Structures and Environmental 

Control

· Food Grains and Oil Seeds Processing

· Transfer of Technology

· Horticultural Crops Processing

Infrastructure/ Facilities

· Engineering Workshop

· Agro Processing Centre (APC)

· Pilot Plants and Incubation Facility

· Food Testing Laboratory

· Library

· Guest House

Trainees visited ICAR-CIPHET Ludhiana to see small scale post harvest engineering solutions

· Agro Business Incubation Centre

· ASRB Online Examination Centre

Salient Achievements

The institute has developed various machines, 

tools, equipments, value added products and 

process protocols as listed below:

· Food Grains Processing - 9

· Horticultural Produce Processing- 15

· Livestock Produce Processing – 5

· Miscellaneous Crops Produce Including 

Spices Processing – 7

· Preservation and Storage Structures – 6

· Process/ Product – 19

Training 

 The institute conducts regular training 

programs on post-harvest Technologies for line 

department officers, farmers & budding 

entrepreneurs.

 It also trains Undergraduate and post 

graduate students as per their course curricula. 

 Further the institute offers the following 

services to national and International clientele:
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· Contract Research/ Consultancy

· Testing of Food and Agricultural Products

· Testing of Post-Harvest Equipment and 

Machinery

· Entrepreneurship Development Programme

· Specific Certificate Courses.

 Thus the institute is an authorized 

Testing centre for all types of post-harvest 

equipment and machinery by Mechanization and 

Technology Division, Department of Agriculture 

and Cooperation, Ministry of Agriculture, 

Government of India to ensure supply of quality 

post-harvest equipment and machinery by 

manufactures to end users. 

24 August 2019

Field visit to Lovely Professional 

University,  Jalandhar,  India

Introduction 

 Professional University, commonly 

referred to as LPU, was established in the 

academic year of 2005. It is a public university 

founded by Lovely International Trust. The 

university is located in Jalandhar, Punjab. It 

asserts to be the largest private university in the 

country. The university has been recognized by 

several following organizations:

· University Grants Commission

· Association of Indian Universities

· University Grants Commission- Distance 

Education Bureau

· National Council for Teacher Education

· Council of Architecture

· Pharmacy Council of India

· India Council of Agricultural Research

· Bar Council of India

· The Institution of Engineers

· Institute of Town Planners

 The university has been recognized and 

accredited by above-mentioned organizations. 

Besides national organizations, there are various 

international regulatory authorities that LPU is 

associated with. Following is the list of such 

authorities:

· International Association of Universities 

(France)

· Association of Commonwealth Universities 

(UK)

· The Institute of International Education 

(New York)

· Accreditation Council for Business Schools 

and Programs (USA)

· The Association of Universities of Asia and 

The Pacific (Thailand)

Infrastructure

· 600 acres Land with all the basic amenities 

and facilities for the students.

· Well-built Classrooms are with adequate 

space ,  p rope r  ven t i l a t i on  and  a i r 
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conditioners.

· ICT- The university boasts of a well-

developed ICT system and has over 1000 

Wi-Fi spots across the university. The ICT is 

also used in internal management of 

students. 

· Various cafeterias and a food courts which 

provide a variety of food at reasonable rates 

for students

· Boys and Girls hostels facilities for the 

students coming from out of the city.

· Laboratories well equipped with the latest 

technologies. In addition, a mac lab is also 

available for better understanding.

· University Hospital providing medical 

facilities to the students.  

 Other important facilities include 

School of International Studies, Planned Cricket 

Stadium, Boxing ring, Snooker lounge, 

Taekwondo, Football field, bowling complex, 

Roller skating rink, University Gardens, LPU 

Student Centre, LPU Central Library, Aviation 

Lab, Shanti Devi Mittal Auditorium, Baldev Raj 

Mi t t a l  Aud i to r ium,  In -house  l aund ry, 

Convenience stores, Easy banking, Western 

Union and Money Transfer.

Programs: Undergraduate and postgraduate 

level. Ph.D. program is offered at the Doctorate 

level. Candidates seeking admission can choose 

the field to pursue their career in.

 The admission procedure varies from 

one program to the other. One must ensure that 

they go through the several guidelines mentioned 

during the time of admission.

· First of all, the candidates seeking admission 

must ensure that they fulfill the minimum 

eligibility criteria defined by the university.

· For admission to any undergraduate 

program, the candidates must have passed 

10+2 from a recognized board.

· For admission to any postgraduate program, 

the candidates are required to possess a 

Bachelor's degree in the relevant field from a 

recognized university.

· While candidates seeking admission to 

Ph.D. are required to hold a Master's degree 

in the relevant field from a recognized 

university.

Schools and Faculties

 There are 3 faculties and 9 schools in this 

university.

Faculties: Technology and Sciences, Applied 

medical sciences, and Business Administration,

Schools: Agriculture, Bio-Engineering and Bio 

sciences, Polytechnics, Civil Engineering, 

Electronics and Electrical Engineering, 

Computer applications, Chemical engineering 

and Physical sciences,  and Mechanical 

Engineering.  

Research and extension

The school of Agriculture conducts 

research and extension activities in agronomy, 

Horticulture, Soil sciences, Germplasm, 

Hydroponics, Food nutrition and processing. The 

Univers i ty  co l labora tes  wi th  fa rmers , 

manufacturers, technology fabricators, and 

receives feedback from them.

The farmers drawn from 20 villages are 

reached through developed training camps, on 

farm demonstrations and specialized in-house 

trainings. Further, the students in the school of 

agriculture come in contact with the farmers 

during their mandatory 2-month field attachment 

before completing the course.
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Field Visit to ICAR–CPRI, Jalandhar, 

India

The field exposure visit to the Centre 

was conducted on Saturday 24th August 2019 as 

partial fulfilment of Agricultural Extension 

Management Course with key lessons for African 

continent for students from Kenya, Ghana, 

Zambia and Malawi.

CPRI Centra l  Pota to  Research (

Institute was established in 1949 as one of the ) 
premier institutes of the ICAR. The institute has 

since created niche in potato research and 

development by developing 89 technologies 

including potato varieties, technologies, 

equipment, processes, products etc.,

The institute has also established 

Business Planning and Development (BDP) unit 

to disseminate technologies and products by 

c r e a t i n g  v i a b l e  b u s i n e s s  v e n t u r e  a n d 

consultancies so that these technologies can be 

used for the greater benefit of the society.

Mission: To carry out research, education and 

extension on potato in collaboration with the 

national and international partners for enhancing 

productivity and profitability, achieving 

sustainable food and nutritional security and 

alleviating rural poverty.

Mandate:

The mandate of the institute is to:

· Undertake basic and strategic research for 

productivity and utilization of potato

· Produce disease free basic seed

· Act as national repository of scientific 

information on potato

· Lead potato research in India

· Act as Centre for training on all aspects of 

potato

· Undertake potato development activities as 

well as consultancy services

Achievements:

· Developed over four dozen high yielding 

potato varieties and TPS populations for 

different potato growing zones of the 

country.

· Developed seed plot technique for healthy 

seed production.

· Developed eco-f r iendly  in tegra ted 

management schedule for major foliar and 

tuber borne diseases and pests.

· Standardized cultural practices for potato 

and potato based cropping systems in hills 

and plains.

· Improvised on farm and high temperature 

storage for table and processing varieties.

· Developed several processing varieties and 

processed potato products.

· Perfec ted  crop  model l ing ,  d isease 

forecasting, remote sensing and IT 

technologies for dissemination of potato 

technologies.

· Developed several  implements and 

machines for mechanization of potato 

cultivation.

Some of the machines fabricated in the 

institute include: 

· Planters: Four and two row automated 

planter

· Sprayers

· Mechanized arm cutters

· Potato Combine harvester

· Graders: 2, 3, 4, grades machines

 Aeroponic system for potato mini tuber 

production is a high tech programmed air mist 

based potato cultivation technique based on 
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aeroponic technique that allows plants to grow in 

an air mist environment without the use of soil or 

any other media. The planting material is obtained 

through Tissue culture.

Advantages

· Suited for Indian climatic conditions

· Produces more tubers about 6-8 times per 

plant compared to traditional methods

· Allows two crops per season hence more 

seed

· Produce is disease and virus free

· Freedom from soil borne diseases

· Cost efficient–saves irrigation water, 

nutrients and labour

· Uniform size tubers 2-3 gm/ minituber

· Freedom from weeds

· Less bulky hence transportation is efficient, 

60-70kg seed per acre as opposed to 800 kg 

for traditional method

26  August 2019

Resource person:  Principal Dr. Arvind Kumar,

Scientist (Agril Extension), ICAR-ATARI, Zone-

I, Ludhiana

Topic: “Methods & Processes in diffusion and 

adoption of farm innovations amongst farmers”

Description of the lecture: Dr. Arvind Kumar 

gave a presentation on Methods & Processes in 

diffusion and adoption of farm innovations 

amongst farmers to trainees in this international 

programme. In this lecture, he focused on 

Mechanism of technology generation & 

dissemination in India, Adopter categories, 

Adoption process, Diffusion process, Innovation 

decision process, Attributes of innovations, Type 

of innovation decision. He also explained to 

African delegated about norms and value system 

of the social system, Leadership, Attributes of 

innovations, Type of innovation decision, efforts 
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of  extens ion  funct ionar ies  and  use  of 

communication channels.

Field Visit to Krishi Vigyan Kendra 

(KVK) Samrala, Punjab, India

The field exposure visit to KVK Samrala 

was conducted on 26th August 2019 as partial 

fulfilment of Agricultural Extension Management 

Course with key lessons for African continent for 

students from Kenya, Ghana, Zambia and 

Malawi. 

The Centre was established under the 

Aegis of Punjab Agricultural University (PAU) 

with full financial assistance from Indian Council 

of Agricultural Research (ICAR) through ATARI 

and has been rated one of the best KVK in Punjab 

because of its leadership and coordination.  

AS already mentioned elsewhere in the 

previous reports, KVKs have really transformed 

rural India by accelerating growth in agricultural 

productivity and incomes. This has been achieved 

by bringing together the participation of subject 

matter specialists, extension workers, and farmers 

to reduce the time lag between the generation of 

technologies and their transfer to the end users 

through the application of science and 

technology. Thus KVK is a knowledge centre for 

impacting need based skill oriented training for 

practicing farmers, farm women, rural youth and 

Extension workers in the following disciplines; 

Soil Science, Crop Production, Plant Protection, 

Horticulture, Animal Science and Home Science.

Mandate of KVK

· Conduct 'On Farm Testing' (OFT) to assess 

the location specificity of agricultural 

technologies under various farming 

systems.

· Organize 'Frontline Demonstrations' (FLD) 

to establish production potential of 

technologies on farmers' fields.

· Organize training programmes to update the 

extension personnel with recent advances in 

agricultural research on a regular basis.

· Organize short and long term training 

courses in Agriculture and allied enterprises 

for farmers, rural youth, and unemployed 

women with emphasis on "Learning by 

doing" for higher output and to generate 

self-employment.

· Function as knowledge cum resource centre 

for agriculture and allied sectors in the 

mandate area.

· Provide farm advisories using ICT and other 

media means on varied subjects of interest 

to farmers.

Services to the Farmers

The centre offers: training on soil sampling and 

testing, agro forestry, agronomy,   horticulture, 

diagnosis of crop pests and diseases, disorders, 

information (farm literature), mechanization 

extension services and provision of seed of 

improved crop varieties. It also offers training for 

self-employment for women in fashion design, 

food processing, embroideries, and garment 

stitching.  

Infrastructure

 The centre has over 25 acres of land, an 

administration building which houses the 

director's office, soil and water testing laboratory, 

committee room, home science and nutrition 

laboratory, Fruit and nutrition garden, Rain water 

harvesting and Seed sale shop. There are also 

solar panels for energy generation and 

demonstration.
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ICT Technology

 The centre also uses ICT for the benefit 

of farmers with the use of:-

· Mobile APP

· Facebook

· Pay Kisan Doots

· What's up groups

· KVK website 

 As already mentioned again in the earlier 

report about KVK Amritsar, KVKs offers an 

opportunity for Kenya to transform its agriculture 

and change the lives of rural farmers who 

continue to face a myriad of challenges that have 

led to declining production and productivity of 

major food and industrial crops thereby 

increasing their poverty situations. Some of the 

challenges faced by the farmers are high staff 

farmer ratio, weak research extension farmer 

linkages, low adoption of modern technologies, 

high cost of inputs and credit, climate change 

effects, high dependence on rain fed agriculture, 

inadequate market access and high incidences of 

diseases and pests.

Visit to Samanyu Honey, Doraha 

Samanyu Honey is a honey processing 

family business located in Doraha city, Begowa 

road, Punjab, India. The business started in 1982 

with the making of bee boxes as the pioneer father 

had skills in carpentry. Later he enrolled in KVK 

Samrala and was trained in honey processing. The 

company now processes honey for local market 

and export to other countries including UK, US, 

Japan, Uganda and Middle East. They are also 

looking for entry into Australia and other markets. 

Apart from bee box manufacturing and honey 

processing, the company also sells honey 

products such as bee wax, pollen and products 

manufactured from honey such as oils, beauty 

products and toothpaste. They also manufacture 

and sell honey processing machines and 

equipment and is regarded the leading producer of 

the same in India 

Honey Processing Plant

In the backyard the family owns a honey 

processing machine capable of processing about 

300kg of honey per day. They collect high grade 

raw honey directly from their own apiaries and 

form selected and trained bee keepers and traders 

then export to buyers around the world. The 

honey is sold in bulk as well as in small packages 

bottled and branded. Bulk honey is supplied in 

food grade steel drums (epoxy coated drums) for 

both domestic and global market. 
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Honey quality: different qualities of honey 

available for sale are:

· Multi-flower honey

· Forest Honey

· Rape seed / mustard honey

· Lychee Honey

· Sunflower Honey

· Eucalyptus honey

 This gives their customers flexibility to 

choose from any of the above honey qualities.

27  August 2019

Resource person:  NIAP, New Dr. NP Singh,

Delhi.

Topic: Vulnerability, Adaptation and Resilience 

to Climate Change in Agriculture: Policy 

Imperatives

Description of the lecture: Dr. N P Singh 

focused on the Adaptation and Resilience to 

Climate Change in Agriculture. The resource 

person explained the climate change – realm in 

agriculture, addressing climate change agenda in 

real perspective, assessing vulnerability to 

climate change, grass root level insights – 

perceptions, impacts on livelihood and coping 

mechanisms, micro level constraints, need based 

adaptation, reactive coping to proactive 

adaptation, emerging messages, need based 

adaptation- matrix of policy prescriptions, 

mainstreaming climate adaptation into policy 

landscape in this presentation.

Topic: Processing technologies suitable for small 

scale entrepreneurship

Resource person: Principal Dr. Sandeep Mann, 

Scientist, CIPHET

Description of the lecture: Dr. Sandeep Mann 

elaborated the processing technologies which are 

suitable for small scale entrepreneurship in 

production catchment. The impact of agro-based 

industries was significant on the income levels in 

all categories of peoples in the rural areas. He 

described the recent trends in Agro-processing 

technologies under different crops and various 

technologies developed at ICAR-CIPHET such 

as pilot plant for kinnow processing, chilli 

processing plant, tomato processing plant, 

maturity determination in mango and banana 

comb cutter etc. Value added products developed 

by ICAR-CIPHET such as guava bar, minimal 

processing of pomegranate arils, makhana kheer 

mix, beet root powder and etc. also lighting in this 

presentation.
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Field Visit to IIMR, PAU, Ludhiana, 

India

The field exposure visit to the Institute 

was conducted as  part ial  fulfilment  of 

Agricultural Extension Management Course with 

key lessons for African continent for students 

from Kenya, Ghana, Zambia and Malawi. 

The Indian Institute of Maize Research 

(IIMR) is a constituent of the Indian Council of 

Agricultural Research (ICAR) – an autonomous 

organiza t ion  under  the  Depar tment  of 

Agricultural Research and Education (DARE), 

Ministry of Agriculture, Government of India. 

The IIMR is the only institute of the country 

exclusively mandated for maize research and is 

entrusted with the overall responsibility of 

research, coordination and management of the 

multidisciplinary programmes on maize 

improvement at national level and maintaining 

linkages with international programmes. The 

institute also undertakes scientific human 

resource development programmes involving 

na t i ona l  and  i n t e rna t i ona l  agenc i e s  / 

organizations.

Mission

E n h a n c i n g  t h e  p r o d u c t i v i t y , 

profitability, and competitiveness of maize and 

maize based farming systems with economic and 

environmental sustainability.

Vision

Rapid growth in food, feed and 

industrial applications of maize and maize based 

products,  for generation of wealth and 

employment in farming and industrial sectors and 

for all those who are directly or indirectly 

associated with maize cultivation and utilization. 

Mandate of ICAR – IIMR

· Basic and strategic maize research aimed at 

enhancing productivity and production of 

maize including specialty corn

· Coordination of multidisciplinary and multi-

location research to identify appropriate 

technologies for varied agro climatic 

conditions

· Dissemination of improved technologies, 

capacity building and developing linkages

· Coordination of All India Coordinated 

Research Project (AICRP) on maize and to 

carry out extension and outreach programs

Maize in India

In India, maize is the third most 

important crop after rice and wheat. It is mainly 

used for poultry feeding, livestock, and the grain 

for industrial starch. 

Research on maize improvement started 

in 1957 under the auspices of the All India 

Coordinated Maize Improvement Project 

(AICMIP), which was the first in a series of 

coordinated projects under the ICAR system. The 

AICMIP was established after recommendation 

from renowned maize breeders, Dr. E.J. 

Wellhausen and Dr. U.J. Grant of Rockefeller 

Foundation. The AICMIP was upgraded to the 
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Directorate of Maize Research in January 1994 

with mandates to organize, conduct, coordinate 

and generate technology for continuous 

enhancement in productivity and production of 

maize.

Looking to the growing importance of 

maize and future chal lenges in Indian 

agriculture, ICAR strategically upgraded the 

Directorate of Maize Research to the Indian 

Institute of Maize Research on 9th February 

2015 to further strengthen and fortify the maize 

research programme of the country for meeting 

the ever increasing demand of maize in human 

food, animal feed and industrial raw material.

National collaboration

IIMR have strong collaboration with 

sister ICAR institutes like NBPGR, IARI, 

NRCPB, NBAIM, IGFRI, IIFSR, NCIPM, DPR 

and other institutions like NIN, Hyderabad for 

strengthening maize research and development 

in the country. Beside this IIMR works in 

collaboration of national and state seed 

corporation for seed production and state 

department of agriculture for dissemination of 

knowledge  to  the  fa rmers .  I IMR a lso 

encourages partnership with private sector for 

taking the technologies to the end users 

especially in hybrid seed production and 

delivery.

International collaboration

IIMR has collaboration and linkages 

with international organizations mainly with 

CIMMYT, Mexico for maize research and 

development. IIMR harness public private 

partnership with MNCs like Monsanto, Syngenta 

for maize research and development in the 

country.

Significant Achievements

Crop improvement: over 392 maize cultivars 

released protection of breeder 's  r ights, 

registration of unique maize genetic stocks, maize 

germplasm field days, etc.

Important strides have also been 

a c h i e v e d  i n  a r e a s  o f  B i o t e c h n o l o g y, 

Biochemistry, Agronomy, Plant pathology, 

Entomology and outreach programmes.

28  August 2019

Resource person:  Dr Shantanu Dubey,

Principal Scientist (Agril Extension), ICAR-

ATARI, Zone-III, Kanpur

To p i c :  M a n a g e m e n t  o f  Te c h n o l o g y 

Dissemination Process: Shift from Commodity 

Specificity to Farming Systems Perspective

Description of the lecture: Dr. S K Dubey 

focussed on temporal adaptation of agricultural 

extension systems in India. The major role of 

agricultural extensions is to disseminate farm 

technologies developed by the public funded 

research organizations, through demonstrations, 

field visits and farmers' meetings or through 

media and others Earlier, the extension personnel 

were involved in technology diffusion, but in the 
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institute. It is a commitment to the people of South 

Asia, particularly to the farmers, and a concerted 

effort to catalyze a second Green Revolution.

Established on October 5, 2011 with 

research and development centres in the 

districts of Ludhiana (Punjab), Jabalpur 

(Madhya Pradesh) and Samastipur (Bihar), 

BISA is an institute built on the legacy of the 

late Nobel Peace Prize laureate Norman 

Borlaug, known as the father of the Green 

Revolution. Borlaug was the recipient of the 

India's Padma Vibhushan award in 2006.

Objectives

· Ensure access to the latest in research and 

technologies that are currently not available 

in the region

· Strategize research aimed at doubling food 

production in South Asia while using less 

water, land and energy

· Strengthen cutting-edge research that 

validates and tests new technologies to 

significantly increase yield potential

· D e v e l o p  t e c h n o l o g i e s  f o r  h i g h e r 

productivity in rice, maize and wheat based 

farming systems

· Design research outputs targeted to small 

and marginal farmers across the region

· Build on CIMMYT's vast germplasm 

resources, and make research products and 

know-how developed by BISA freely 

available to stakeholders

· Create a new generation of scientists to work 

with new technologies through training 

programs that will retain them in South Asia

· Enable researchers to pursue multiple 

strategies and research possibilities while 

s imul taneous ly  a l lowing for  more 

meaningful collaboration with national 

institutions

last two decades, the nature of agricultural 

technology design and integration is drawing 

attention of the extension professionals and 

practitioners across the globe. In India, different 

models for transfer of farm technology have been 

tested and also robust extension education 

approaches have been validated. Furthermore, the 

frontline extension system of the country has been 

sharpened through more farmer-centric 

approaches for technology adaptation and 

dissemination. 

Field Visit to BISA

The field exposure visit to the Institute 

was conducted as  part ial  fulfilment  of 

Agricultural Extension Management Course with 

key lessons for African continent for students 

from Kenya, Ghana, Zambia and Malawi. 

The Borlaug Institute for South Asia 

(BISA) is a non-profit international research 

institute dedicated to food, nutrition and 

livelihood security as well as environmental 

rehabilitation in South Asia, which is home to 

more than 300 million undernourished people. 

BISA is a collaborative effort involving the 

CIMMYT and the Indian Council for Agricultural 

Research (ICAR). The objective of BISA is to 

harness the latest technology in agriculture to 

improve farm productivity and sustainably meet 

the demands of the future. BISA is more than an 
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Machinery: Happy Seeder (Turbo), Laser 

assisted precision land levelling machine, Green 

Seeder and many more. The machines are only a 

phone call away. Punjab is the most mechanized 

state with over 25% of all tractors in India. In 

Punjab machinery has made it possible to work on 

3m ha from rice to wheat in 30 days hence a total 

of 6m ha through relay cropping i.e. after 15 days 

of harvesting rice, wheat is coming out in rice 

residue.

Advantages of CA

Economical: Less operations, water saving, 

nutrient efficiency. Lead to suppressed weeds, 

reduced weather risk in case of early heavy rains, 

increased soil health, higher yields, reduced 

lodging, residue also act as mulch hence there are 

multiple wins.

29 August 2019

Resource person: Dr Rajinder Parshad, 

Former Assistant Director General (Agricultural 

Extension), ICAR

Topic: Strengthening Agricultural Extension 

Research in developing countries

Description of the lecture: Dr Rajinder Parshad 

explained Strengthening Agricultural Extension 

· Build a forum with partners from all sectors 

– research centers, governments, science 

community, businesses and farmers – to 

transform farmers' lives and improve food 

security in the region

· Develop a policy environment that 

embraces new technologies and encourages 

investments in agricultural research

· Develop and utilize BISA as a regional 

platform that focuses on agricultural 

research in the whole of South Asia

Recent advances in Conservation Agriculture 

and (CA) and Machinery

This is guided by three principles: No tillage, 

Soil cover with residue, and crop rotation. The 

role of manures in conservation agriculture 

cannot be over emphasized. 

The resultant benefits  are:  Enhanced 

productivity, richer resources and climate 

adaptation

Challenges: New set of machinery, New 

Knowledge, declining soil fertility, land holding 

mind set, Poor linkages, and poor capacity. The 

need to get more and more from less and less due 

to growing population is thus a real challenge. 

Burning crop residue in the farms is banned in 

India
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dominance of rice-wheat crop pattern, double 

cropped, irrigated and high use of chemical 

fertilizers and pesticides state in the country. He 

also explained recent challenges of Punjab 

agriculture such as slowdown in agricultural 

growth, declining farmers' income, diminishing 

crop and varietal diversity, depletion of 

groundwater levels, imbalanced use of fertilisers, 

crop residue burning and related air pollution.

Resource person:  Dr Monika Chaudhary,

KVK Sangrur

Topic: Ensuring nutritional security of farm 

families through KVKs

Description of the lecture: Dr. Monika 

Chaudhary deliberated upon Ensuring Nutrition 

Security for Rural People through Krishi Vigyan 

Kendras. Nutrition security, missing link between 

agriculture and nutrition, conceptual framework 

of malnutrition, key issues in childhood under 

nutrition, Nutri Farming System were covered in 

this presentation.

Field Visit to PRSC, Ludhiana, India

The field exposure visit to the centre was 

conducted as partial fulfilment of Agricultural 

Extension Management Course with key lessons 

for African continent for students from Kenya, 

Ghana, Zambia and Malawi. 

Research in India & African Countries. Research 

& extension contributions in Indian agriculture, 

agriculture technology generation & extension 

systems in India, approaches to generation and 

transfer of agriculture innovation in India, the 

knowledge pyramid technology matrix, 

approaches in social sciences research, methods 

of triangulation were also covered in this 

presentation.

30  August 2019

Resource person:  HOD, Dr Kamal Vatta,

Department of Economics & Sociology PAU

Topic:  Punjab-the Food Bowl of India: 

Tremendous Growth and Recent Issues of 

Sustainability

Description of the lecture: Dr Kamal Vatta 

discussed that the Punjab-the Food Bowl of India, 

was one of the intensively cultivated area with 
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courses and river bank erosion. 

Natural Resources & Environment

· Soil resource mapping and land capability 

classification

· Soil-site suitability analysis for different 

crops

· Delineation and monitoring of degraded 

lands (dunes, soil salinity/alkalinity, water 

logging, soil erosion)

· Evaluation of soil fertility

Forestry and Land use

· Forest mapping and monitoring

· Forest cover change analysis

· Land use/cover mapping

Land Resources, Utilities and Infrastructure

· Base map preparation of planning areas for 

master plan and sector plan finalization 

· Land use/cover mapping 

· Single property mapping

Advanced Geospatial Application Group

· Advanced Research,  Analyses  and 

Modelling of Organic Carbon

· Precision Agriculture using Fusion of 

Proximity sensors and Geostatistical 

Modeling

Punjab Remote Sensing Centre (PRSC), 

an autonomous organizat ion under  the 

Department of Agriculture, Government of 

Punjab, is the apex body in the State for all 

Remote Sensing (RS), Geographic Information 

System (GIS) and Global Positioning System 

(GPS) related works. It is designated as a Nodal 

Agency by the Government of Punjab for 

geospatial needs of the State and also acts as the 

centralized hub for the geo-spatial data to all the 

user departments. 

Divisions of the Centre 

Agro-Ecosystems and Crop Modelling

· Crop growth monitoring and production 

forecasting

· Impact of climate change on agro-ecosystem

· Cropping System Analysis

 The division also monitors crop residue 

burning, fire risk areas and helps in assigning 

machines for farm operations.

G e o l o g y,  Wa t e r  R e s o u rc e s  a n d  G e o 

informatics

· Geological and structural analysis

· G r o u n d  w a t e r  e x p l o r a t i o n  a n d 

Hydrochemistry

· Monitoring and mapping of changes in river 
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31 August 2019

Field Visit to NDRI, Karnal, Haryana, 

India

The National Dairy Research Institute, 

Karnal was originally started as Imperial Institute 

of Animal Husbandry and Dairying in 1923 at 

Bangalore. It was expanded and renamed as 

Imperial Dairy Institute in 1936 and was known as 

National Dairy Research Institute after 

independence in 1947.  Subsequently, in 1955, 

NDRI Headquarter was shifted to Karnal. 

Facilities at Bangalore were retained to function 

as a Regional Station to serve the Southern States.

In 1964, Eastern Regional Station of the 

Institute was established at Kalyani in West 

Bengal. Both these Regional Stations continue to 

provide region specific R&D support for dairy 

development in these areas. In 1970, NDRI was 

brought under the wings of the Indian Council of 

Agricultural Research (ICAR) to provide greater 

operational autonomy to the Institute in research 

management functions. In 1989, status of 

Deemed University was conferred to the Institute 

for further strengthening the academic 

programmes for human resource development 

(HRD). The institute has since has developed 

considerable expertise over the last five decades in 

different areas of Dairy Production, Processing, 

Management and Human Resource Development. 

Information generated at the Institute and the 

services offered have contributed to the growth of 

Dairy Industry as a whole and well-being of 

millions of milk producers and consumers of milk 

and milk products. Realizing the challenging need 

of  global  Dairy Trade,  the Inst i tute is 

continuously working to develop its R&D and 

HRD programmes to better serve the nation in 

terms of food security, employment generation, 

poverty alleviation and economic prosperity.

Mandate:

· Conducting research in the areas of Dairy 

Production, Processing and Marketing.

· Demand  d r iven  'Human  Resource 

Development' to meet the requirements of 

Dairy Industry & R&D Institutions.

· Disseminat ion of  innovat ive dairy 

production and processing technologies for 

socio-economic transformations

The NDRI Deemed university offers 

Diploma, Bachelor of  Technology,  and 

postgraduate trainings at Masters and Doctorate 

level in different disciplines of dairying.

Infrastructure and Facilities

Land; 560 ha of land housing the offices, 

laboratories, hostels, hospital, residential 

complexes, auditorium etc. Various laboratories 

of the Institute are equipped with the state-of-the-

art analytical instruments for carrying out 

research in most advanced areas of Molecular 

Biology, Cell Culture, Fermentation Technology, 

Protein Chemistry, Nutritional Studies, Food 

Technology, Microbiology, Micro Element 

Analysis, etc.

 � A modern Milking Parlour System and 

Shelter Management System set up recently at the 

Livestock Farm serve as demonstration models 

for the progressive farmers and provide 

infrastructure for conducting research on various 

aspects of milk production system, reproduction 

behaviour, growth profile and nutritional 

requirements for elite milk breeds.

An elite herd of over 1600 dairy animals 

including cattle, buffaloes and goats which caters 

to breed improvement projects and other research 

activities. The highest peak yields of 44 and 46.5 

kg have been recorded in Karan-Swiss and Karan-
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Field Visit to CSSRI, Karnal, Haryana 

The Central Soil Salinity Research 

Institute (CSSRI) was established in 1969 by 

ICAR for the purposes of Management of Salt 

Affected Soils and Use of Saline Water in 

Agriculture in the country. Naturally, soils have 

three problems namely; Soil salinity, soil 

alkalinity. And soil acidity. The mandate of 

CSSRI is the management of saline and alkaline 

soils. Saline soils contain chlorides and sulphates 

of sodium, calcium and magnesium which are in 

soluble and tend to cause blockage of water 

drainage systems. They have a PH of less than 8.2 

and electric conductivity greater than 4dsm-1. 

Alkaline soils on the other hand have hydro 

carbonates, carbonates and silicates of sodium. 

They have a PH greater than 8.2 and electric 

conductivity of usually less than 4 dsm-1.   

Objectives of CSSRI

· Conduct of basic and advanced research on 

reclamation and management of salt affected 

soi l s  and development  of  su i table 

agrochemical, biological and hydraulic 

technologies for the use of irrigation water 

for the development of various agro-

ecological zones for sustainable production.

· Generation, assessment and propagation of 

preventive/ ameliorative technology.

· Maintenance and disseminat ion of 

information on resource inventories for the 

Fries cows, respectively. Through consistent 

selection, the indigenous cattle breeds, Sahiwal 

and Tharparkar, have been improved and the 

highest peak yields of 23 and 19.5 kg milk per day 

have been obtained in these two breeds, 

respectively.

National Library for Dairying 

The library has over 90,000 documents 

on Dairying and allied disciplines. The Computer 

Centre tagged with Agricultural Research 

Information System (ARIS) and Biotechnology 

Information System (BTIS) is engaged in 

multifarious academic and service providing 

act ivi t ies  l ike monitor ing management 

information, maintaining databases, software 

development, data analysis, graphic applications 

and Bioinformatics for the benefit of staff and 

students through the establishment of Local Area 

Network (LAN).

Over 60,000 square feet of laboratory 

space has been created recently to give further 

fillip to research in Animal Biotechnology at 

NDRI. The Institute has recently taken up steps to 

start new activities like establishment of 

Technology Business Incubator (TBI) facility at 

NDRI to promote entrepreneurship and wider 

application of technologies developed here and 

efforts are being made to establish a National 

Referral Laboratory for analysis of milk, milk 

products, feed and fodder.

Collaboration

 The insti tute collaborates with 

Government Agencies at State and National 

levels, and several International Organizations 

such as World Bank, IAEA, UNDP, IDF, DAAD, 

Volkswagen Foundation AVH Foundation and 

several leading institutions in the UK, USA, 

Canada, Germany, Netherlands and Australia.
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Regional Research Stations

CSSRI has three regional stations for a 

wider national coverage, each located at Bharuch, 

Canning Town, and Lucknow.

Facilities

· Publication and Supporting Service Unit

· Computer Centre

· Health Care Center

· Library

· PME Cell

· Greenhouse

· Technology Management Unit

· Technology Management Unit is equipped 

with and manages:

· Sodic and saline micro-plots for creating 

desired stress levels of sodicity and salinity

· environmentally controlled glass house for 

growing crops and monitoring their genetic 

resources

· Transgenic Greenhouse, under Indo-US 

ABSP II program

· Central laboratory with modern equipment

· The Institute has an administrative 

department, a Hindi Cell and a workshop to 

attend to the relevant areas of activities

· All India Coordinated Project for Research 

(AICRP)

· Irrigation canal near Channagiri, Davangere 

District, India

· Agro forestry

management of salt affected soils and 

waters.

· Act as a fulcrum for researches on salinity 

management and coordination of research 

between the various universities, institutions 

and agencies in the country for developing 

and testing location– specific technologies.

· Provide advanced training and consultancy 

in salinity researches in India.

· Collaborate with national and international 

agencies for the achievement of the above 

objectives.

Management Technologies

Available technologies for the management of 

these soils are;

ü Reclamation of alkaline soils with the 

addi t ion  of  chemica l  amendments 

commonly known as Gypsum Technology

ü Reclamation of saline soils through 

subsurface drainage.

ü Development and release of salt tolerant 

crop varieties of rice, wheat and mustard.

ü Reclamation of salt affected soils through 

salt tolerant agro forestry trees such as 

Eucalyptus spp, Casuarina, Tamarix etc.  

ü Development of for the salt affected areas of 

vertisols and coastal regions. The Institute 

has reclaimed nearly 1.5 million hectares of 

salt affected land for productive use, 

producing approximately 15 million tons of 

food grains annually.

ü Development of subsurface drainage 

technology for waterlogged saline soils. 

Reclamation has been completed on 

approximately 50,000 hectares of land in 

Haryana, Rajasthan, Gujarat, Andhra 

Pradesh, Maharashtra and Karnataka.

ü Replenishment of depleting water tables by 

artificial ground water recharge.
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India. KVK system, the concept of KVK and its 

mandate, need for performance indicators, 

current scenario of KVKs, plan for analysis of 

information, KVKs rating, role and significance 

of KVKs were covered in this presentation.

Resource person:  Former DDG Ag. Dr P Das,

Extension

Topic: Evolution of KVK system in India: 

Challenges and way forward

Description of the lecture: Dr P Das elaborated 

the Evolution of Extension Management System 

in India. The resource person explained the 

extension strategies in India from food 

insufficiency to doubling farmers' income. The 

changed role of agricultural extension as the 

country developed, the situational needs of 

agriculturists also changed and have continued to 

change. Agricultural input-output value chain 

Resource person: Dr Randhir Singh, ADG (Ag 

Extension), ICAR, New Delhi 

Topic: Motivating and Attracting Youth in 

Agriculture

Description of the lecture: Dr Singh elaborated 

Motivating and Attracting Youth in Agriculture. 

Dr Singh started his presentation with the 

description on the reasons why youth is feeling 

less and less interest in agriculture. Further he 

explained the approaches for retaining youth in 

agriculture. Toward end of the presentation the 

resource person explained selected case studies in 

order to narrate factors responsible for creating 

those successful experiences.

Resource person:  Assistant Dr. V P Chahal,

Director General, Agricultural Extension 

Division, ICAR

Topic: Agri-Business Extension–A Tool for 

Entrepreneurial Capacity Building of Farmers

Description of the lecture: Dr. Chahal focused 

on role of Agri-Business Extension in Indian 

Agriculture. In this presentation he stressed upon 

surge in demand for agribusiness extension 

programmes, various stages of effective 

entrepreneurial development, interconnectedness 

of agribusiness extension, teaching and research. 

In the question answer session Dr. Chahal covered 

overall agricultural extension system in India.

2  September 2019

Resource person:  Ex Dr. S. Prabhu Kumar,

Director, ICAR-ATARI, Ludhiana

Topic: “Identifying Performance Indicators of 

KVKs and creating the framework” 

Description of the lecture: Dr Kumar focused on 

Identifying Performance Indicators of KVKs in 
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explained and covered by the resource person. 

This generated a lot of interest among trainee to 

learn more and more about the case studies of 

their own countries.

extension,  various agri-market  system, 

agricultural credit extension services for small 

and marginal farmers, status of manpower in 

publ ic  extension were  covered in  th is 

presentation.

Resource person:  Former DDG Ag. Dr P Das,

Extension

Topic: Agricultural Extension System in African 

Countries-case studies

Description of the lecture: Dr P Das explained 

the Agricultural Extension System in African 

Countries-Case Studies. Different case study 

from different country of Africa (especially from 

the countries of the participant/trainee) were 

Dr P Das, Former DDG Agricultural Extension answering the queries of participants 

3  September 2019

Resource person:  Dr Chandre Gowda,

Director, ICAR-ATARI, Bangalore

Topic: Role of FPOs and FPCs in the Sustained 

Augmentation of Farmers' Income

Description of the lecture: Dr Chandre 

explained role of FPOs and FPCs in the Sustained 

Augmentation of Farmers' Income. The resource 

person covered different strength of FPOS and 

FPC in order to ensure better agri-business and 

overall livelihood of the farm families. Different 

case studies were also covered in the lecture in 

order to explain the factor of success behind every 

successful FPO/FPCs.
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Resource person:  Principal Scientist Dr SK Jha,

(Agricultural Extension) NDRI 

Topic: Soft Skills for Extension Professionals: 

Need of the Hour

Description of the lecture: Dr. SK Jha focused 

on Soft Skills for Extension Professionals. The 

resource person explained different type of soft 

skills used in the extension process and the role/ 

significance of these soft skills in the agricultural 

extension process.

Field Visit Report to Landforce-

D a s m e s h  M e c h a n i c a l  Wo r k s , 

Amargarh Punjab

Land Force belongs to Dasmesh Group 

of companies that was established in 1965, at 

Amargarh Punjab, India by Late S Hardial Singh 

Ji, The Founder. In the group there are four 

companies namely:

1.  Dasmesh Mechanical Works, Amargarh: 

Engaged in manufacturing of agriculture 

implements that includes Harvesting 

(Wheat Thresher, Paddy Thresher, Multi 

Crop Thresher) and Residue management 

(Straw Reaper, Happy Seeder, Trash 

shredder). 

2.  Dasmesh Mechanical Works, Langrian: 

Manufactures agricultural implements 

which includes Tillage (Rotary Tiller, 

Cultivator, Disc Harrow, Disc plough, Disc 

Ridger) and Seeding (Seed Drills, Multi 

Crop Planter, Roto-Seeder, Zero Till Drill).

3.  P a n e s a r  A g r i c u l t u r e  Wo r k s :  i s 

manufactur ing precise  Agricul ture 

Implements spare parts. 

4.  Ishwar Farmline Equipment Pvt. Ltd: 

They manufacture Self Driven Combine and 

TDC combine for Wheat, Rice and Maize 

Crops.

 The plant at Langrian was set up following a 

strategic alliance with John Deere in 2008 to 

produce for John Deere, Dasmesh and Landforce 

brands and throughout its history, Dasmesh-

Amargarh has expanded its services and brands 

by capitalizing on evolving management trends 

and technologies to benefit its clients.

Products / Equipment

ü  Rotary  Ti l ler, Land Preparat ion:

Cultivator, Disc Harrow, Disc plough, Disc 

Ridger, MB plough, Sub Soiler, Laser land 

leveler, inter row rotary weeder

ü Seed cum fertilizer Drills, Happy Seeding: 

Seeder, Multi Crop Planter, Roto-Seeder, 

Zero till seed cum fertilizer Drill
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ü Combine harvester, Threshers,  Harvesting:

Potato Digger

ü Straw reaper, Residue Management: 

Mulcher, Paddy straw chopper

ü Boom Sprayer, Fertilizer Crop Protection: 

Spreader

ü Trailers, Mud loadersResources: 

Collaboration:

 The brand name "LANDFORCE" is a 

distinguished name in overseas markets. 

Company's association with overseas markets is 

well over10 years. Apart from distributors 

worldwide, key collaborators are John Deere, 

CIMMYT, and Punjab Agricultural University 

(PAU).

4  September 2019

Resource person:  Dr Gulzar Sanghera,

Kapurthala

Topic: Recent Trends in Sugarcane Production 

Technology in India

Description of the lecture: Dr Sanghera focused 

on Recent Technological Interventions towards 

Sustainable Sugarcane Production in India. He 

explained the trends in area, production and 

productivity in sugarcane in India and 

improvement in sugarcane crop through various 

conventional and non-conventional approaches 

encounter problems of narrow genetic base of 

crop, complex genome, poor fertility, genetic 

recombination as well as long breeding selection 

cycle. To sustain the sugar industry of Punjab, it 

very important to advise sugarcane grower for the 

choice of varieties and their planning based on 

different maturity groups, planting season and 

type of (plant/ ratoon).  Besides, recent 

technological interventions like FIRB (furrow 

irrigated raised bed); sub-soiling (1mx1m), crop 

geometry (4m paired row trench planting), single 

bud chip nursery raising and intercrops (wheat, 

cabbage, garlic, sarson, onion etc.) have resulted 
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in enhancement of per unit area productivity of 

sugarcane.

Resource person: Dr Ravinder Kaur Dhaliwal, 

DSW, PAU, Ludhiana

Topic: Extension Strategies and Approaches

Description of the lecture: Dr. Ravinder Kaur 

elaborated the Extension Strategies and 

Approaches in Punjab to trainees of this 

international programme. Background, basic 

characteristics and production of Punjab 

agriculture  and also various extension  

approaches such as the conventional agricultural 

extension approach, the training and visit 

approach, agricultural extension organised by 

universities, the commodity specialised and 

production technology approach, integrated 

agricultural development approach, community 

development/self-help approach, farmers' 

educational and training approach, participatory 

approach was covered in this presentation.

Resource person:  Principal Dr Preeti Mamgai,

Scientist (Home Science), ICAR-ATARI, 

Ludhiana

Topic: Role of KVKs in Women Empowerment

Description of the lecture: Dr Preeti Mamgai 

f ocus ed  on  Ro le  o f  K V K s  in  Women 

Empowerment. Women performed the household 

tasks and also lend her hand in the agricultural, 

livestock and other allied activities. Various 

women empowerment programmes organized by 

KVKs and its impact were covered in this 

presentation. Drudgery reduction tools and 

equipments are popularized by the KVKs among 

the rural women. The tools recommended 

including wheel hoe, improved sickle, tubular 

maize sheller, sitting type groundnut decorticator, 

hanging type cleaner, seed treatment drum, 

fertilizer broadcaster and hand ridger. Self Help  

Groups also played an important role of economic 

empowerment in rural women.

05  September 2019

Conclusions and Valedictory Function 

 ICAR-Agricultural Technology Application 

Research Institute (ATARI) organized three-week 

international training on Agricultural Extension 

Management in India with Key Lessons for 

African Continent during 15 August to 05 

September 2019 for African Nationals. Ten 

trainees from four countries viz. Kenya (5 

participants), Ghana (2), Zambia (2) and Malawi 

(1) participated in this training program. The 

Course Director of the training was Dr Rajbir 

Singh, Director ICAR-ATARI, while Drs Rajesh 

K Rana and Arvind Kumar acted as Course 

Coordinator and Co-coordinator. The trainees were 

very happy to be part of the Indian Independence 

Day celebration on 15 August 2019.

 The  t ra inees  were  exposed to  the 

Agricultural Extension System of India through 

series of classroom presentations and extensive 

field visits within and outside Punjab. Dr P Das, 

former DDG Agricultural Extension, Dr VP 

Chahal and Dr Randhir Singh the present ADGs 

Agricultural Extension, Dr Rajinder Parshad, 

former ADG Agricultural Extension, Dr Prabhu 
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Assessment

 The trainees were assessed for their pre and 

post training knowledge base on Agricultural 

Extension and its management in general and in 

India. A large number of practical exercises viz. 

how to conduct PRA exercise, key learning's 

through management games, preparing notes of 

various extension events, learning by doing 

g a m e s ,  s i g n i fi c a n c e  o f  p l a n n i n g  a n d 

foresightedness in team management and 

significance of leaning by doing etc. were also 

undertaken by the trainees during this training 

program. In order to make this training program 

participatory in nature, participants of this 

training gave presentations on the agricultural 

scenario of their countries with the bottlenecks 

and way forward. Trainees prepared notes of all 

their visits for their future use as well as for the 

record of the organizers. 

 The trainees were given pre and post 

training tests based on two different sets of 50 

questions having similar difficulty level. 

Feedback exercise suggested very high level of 

satisfaction of the trainees on the overall 

organization of the training. 

Kumar, former Director ICAR-ATARI Ludhiana, 

Dr Chandre Gowda, Director ICAR-ATARI 

Bengaluru and Dr Ravinder Kaur Dhaliwal, 

SWO, PAU were some of the prominent resource 

persons from outside the ICAR-ATARI Ludhiana 

who covered various aspects of Agricultural 

Extension System in India in this training 

program. 

The African participants of this training 

visited various faculties of PAU, Ludhiana and 

GADVASU, Ludhiana; KVKs Amritsar (at 

Nagkalan Jahangir) and Ludhiana (at Samrala); 

Lovely Professional University, Phagwara; 

ICAR-Central  Potato Research Station, 

Jalandhar; Borlaug Institute for South Asia, 

Ladhowal; ICAR-NDRI and ICAR-CSSRI, 

Karnal; Landforce: Dasmesh Mechanical Works, 

Amargarh and National Agro Industries, 

Ludhiana (for exposure on agricultural 

mechanization solutions); Punjab Remote 

Sensing Centre, Ludhiana; and New Janta 

Nursery for horticultural plants, Malerkotla. In 

addition, interaction sessions of the participants 

with the African students at PAU and GADVASU 

were also organized in this training program. 

Interaction of trainees with the ICAR-ATARI Director and staff members
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3. Strong linkage of research and extension 

system established through KVK system 

and its spillover effect in the activities of 

some SAUs and State Extension Agencies 

was another experience that was another key 

lesson for the trainees for their policy 

makers. 

4. The concept and magnitude of Kisan Melas 

being adopted in KVKs and SAUs in India, 

especially in the state of Punjab, was an eye 

opener for the participants of this training 

that they intend to recommend to their 

policy makers for emulation. 

5. How indigenous breeds can be upgraded for 

tremendous increase in milk yield by cross 

breeding programs was another program 

which trainees wanted to get replicated in 

their own countries. 

6. Participants believed that the mechanization 

solutions provided by the developed world 

are too expensive for them to afford and they 

had very high expectations from Indian farm 

machinery manufacturers on this front. 

7. Quite a large agricultural area falls under 

problem soils in the countries of the 

Thanks giving ceremony by participants

 The extra-ordinary thanks giving by the 

trainees to the organizers of this training 

presented a very strong testimony of their very 

high level of satisfaction. Participants presented 

duly framed citation to the Course Director and 

Course Coordinator and expressed their gratitude 

to every member of the organizing team. 

Key lessons for African countries

 Application of experiences of this training 

in the respected countries of the participants was 

the principal focus of this training and following 

are a few of them: 

1. Indian KVK system was the most significant 

experience that all the participants wanted to 

recommend its replication back in their 

respective countries. 

2. Expansion of canal irrigation system in their 

countries to the magnitude of the one 

present in the state of Punjab was another 

experience which they want to recommend 

to their policy makers. 

Special thanks giving session by the trainees to ICAR-ATARI staff
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participants.  Indian experiences of 

managing problem soils, particularly the 

saline and alkaline soils, were found very 

useful for their own countries by the 

participants. 

8. All the four countries represented by the 

trainees has been producing quite a good 

quantity of honey, however, lack of honey 

processing facilities is hampering value 

addition in honey at their places. They 

Director ICAR-ATARI and institute staff bidding all trainees adieu one by one 

wanted to use Indian experiences for 

enhancing income of their farmers and 

earning higher export income through 

honey exports. 

9. The concept of community agro-processing 

facilities at KVKs and other institutes like 

ICAR-CIPHET, Ludhiana was another 

experience which the trainees want to 

emulate in their countries. 
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in the world. It was the orchestration of 

technology, input support, farmer to market 

linkage, farmers' enthusiasm, political will, and 

international technical cooperation, which 

created and nurtured the great Green Revolution 

in country like India where agriculture was rather 

going through the phase of crisis. 

Innovation process

 Innovation is integral part of sustainable 

development. If invention of wheal was a 

discovery then putting wheals into various uses is 

a result of series of innovations. However, the 

nature and quality of innovations change with the 

level of economic development of needs of the 

targeted society. The process of innovations is 

generally different than the usual corporate 

development strategies unless there is critical 

scarcity of any one or more factors of production. 

The innovation process, especially for the frugal 

innovations in developing economies, flourishes 

under the environment of scarcity and is 

strikingly in contrast to the typical “bigger is 

better” approach of developed world corporate 

(Radjou et al., 2012).

 “Any intelligent fool can make things 

bigger, more complex and more violent. It takes a 

trough of genius-and a lot of courage-to move in 

the opposite direction” � � �

-Albert Einstein

 Abou t  th ree  four th  o f  f a rming 

community, being small or marginal land holders 

in India are not able to develop or afford big ticket 

path breaking innovations popularized and 

glorified by the developing countries. The 

significance of frugal innovations, therefore, 

becomes imperative in the developing countries, 

in general, and agriculture in particular. As a 

process the innovation is produce inventions that 

may involve new ideas, new technologies, or 

novel applications of existing technologies, new 

processes or institutions, or more generally, new 

ways of doing things in a place or by people where 

they have not been used before. Innovation, thus, 

has to be viewed in a broader context e.g. 

multidisciplinary and multi-stakeholder system 

geared to enhance productivity, income of the 

farmers, inclusiveness, livelihood security, input-

use efficiency, climate resilience and ecological/ 

environmental sustainability. Agricultural 

innovations, hence, provide the essential 

conditions for meeting the Sustainable 

Development Goals of the United Nations. 

 The level of agricultural production and 

rural economy is a significant determinant of 

development of agricultural innovation system in 

any economy. In fact, innovation has been the 

main driver of the Green Revolution in India, an 

unprecedented success of transforming a food-

deficit country into a food-surplus one, rendering 

India as the second largest agricultural economy 

SIGNIFICANCE OF FARMERS' INNOVATIONS 

IN AGRICULTURAL GROWTH AND DEVELOPMENT

Lecture Notes

1 2Rajbir Singh  and Rajesh K Rana
1 Director, ICAR-ATARI, Ludhiana-141004, Punjab; rajbirsingh.zpd@gmail.com

2
 Principal Scientist, ICAR-ATARI, Ludhiana-141004, Punjab
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innovation by Radjou et al. Jugaad innovation is 

defined as “an innovative fix; an improvised 

solution born from ingenuity and cleverness” 

(Radjou et al., 2012). 

 The conceptualization of frugal 

innovations was aptly described by the Bhatti and 

Ventresca (2013). Frugal innovations were 

termed as simply a creative of cultural and 

mindset orientation leading to much required 

improvisation in frugal innovation process 

(Bound and Thornton 2012). The six principles of 

jugaad include frugality, flexibility, keep it 

simple, intuition, opportunity in adversity and 

include the margin. In general, though, it is 

described as an unstructured process or mind-set 

that embodies 'making do' in order to come up 

with an innovative fix.

 In simple words, frugal innovation 

corresponds to the formula that “Learning to do 

more with less for more people, we believe, should 

be the innovator's dream” (Prahalad and 

Mashelkar, 2010). After surveying the literature, 

Haudeville and Le Bas (2016) argue that frugal 

innovation has the features of a new technological 

paradigm. 

Principles of frugal innovation

� The process of frugal innovation, 

especially in the developing economies, has to 

essentially base on one or more of the following 

six principles (Radjou et al., 2012):

1. Seeking opportunity in the adversity: 

Harsh constraints of resources create 

required environment and provide stimulus 

for innovations e.g. consequent upon 

shortage of farm labour on account of 

nation-wide implementation of rural 

development initiatives like MG-NREGA, 

the Punjab farmers devised a number of farm 

Types of innovations

 Innovation describes a much wider 

range of interventions than simply the use of new 

technologies. The types of innovations can 

broadly be grouped in to following four 

categories. 

1.  Technology Technology innovation:

innovations are mainly generated through 

lab-based science and technology, and then 

transferred to users such as farmers, 

advisory services, and policy makers

2. Innovations linked Know-how innovation: 

to knowledge around methods and practices, 

are often the result of participatory research, 

spanning the normal boundary between 

knowledge producers and users; it makes 

“tacit knowledge” explicit and often 

combines new and traditional knowledge

3. Such Organizat ional  innovat ion:  

innovations are related to changes in 

management and cooperation among actors 

(e.g. researchers, extension services, 

farmers, retailers, consumers, civil society)

4. Social innovations are Social innovation: 

change of behavior of groups in wider 

society, establishing new relationships and 

allowing people and societies to better cope 

with complexity.

What are frugal innovations? 

 Frugal innovations are the lifeline of 

development process in developing economies 

and Basu et al. (2013) defined the subject as 

“Frugal Innovation is a design innovation 

process in which the needs and context of citizens 

in the developing world are put first in order to 

develop appropriate, adaptable, affordable, and 

accessible services and products for emerging 

markets”. This concept was further glorified and 

popularised in Indian context as Jugaad 
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offered, very well. There are several 

experiences where innovators followed their 

intuit ions,  empathy and passion to 

successfully innovate than relying on 

analytical thinking and employing well 

documented tools and techniques. 

 The structured innovation approach is 

highly time and money demanding that is why it is 

much popular in developed economies. The 

frugal innovation approach on the other hand is 

inevitable for developing economies as these 

economies are unable bear the expenses of 

structured innovations. However, even in the 

developed economies the considerable part of the 

innovations does take place in the form of frugal 

innovations. The frugal innovation approach is so 

popular in the word that it possesses specific 

term(s) in many countries including the 

developed ones e.g. the French term for frugal 

innovations is 'Systeme D' while in Brazil, China 

and Kenya it is called 'Jeitinho', 'Zizhuchuangxin' 

and 'Jua kali', respectively. There are plenty of 

examples of frugal innovations from countries 

like Argentina, Brazil, China, Costa Rica, India, 

Kenya, Mexico, Philippines etc. 

Significance of frugal innovations in 

developing economies

 Developing economies are inherited by 

the resource underprivileged citizens who have 

low per capita income and ability to spend. Most 

of us very well understand the implications of 

vicious cycle of poverty which also operates in 

the process of developing and protecting 

intellectual properties (IPs). As economic 

incentivization is most important factor for 

developing IPs and such incentives come from 

the price paid by the ultimate use of that 

intellectual input transformed in final product or 

technology. Since, consumers in developing 

innovations to sustain their farming. Hence 

the attitude of seeking opportunity in 

adversity is very strong pre-condition for a 

society to be innovative. 

2. Scarcity is the Doing more with less: 

mother of innovations, hence the guiding 

principle of doing more with less is very 

important for successful innovations. How 

to use existing waste or underused material, 

equipment and/ or machines has largely 

been the guiding force of most of the farm-

innovations in India.

3. Following flexibility in the process of 

thinking and implementation: Thinking 

out of the box or keeping a flexible mindset 

helps the innovator to raise questions on the 

status quo as other options also seem open to 

him/ her which eventually helps in 

transformation of existing product/ service 

or even the entire enterprise into a much 

resilience and vibrant entity. 

4. Creative simplicity Keeping things simple: 

is the soul of successful innovation 

especially in the developing economies. 

Hence, innovations don't essentially need 

highly sophisticated, precise and perfect 

solutions as an output of over-engineering, 

but on the other hand a simple solution good 

enough to get the job done is the essence of 

successful innovation. 

5. Intent of including marginal stakeholders 

in the mainstream: Particularly for 

development  agencies  and service 

companies it is imperative to design 

innovative cost-effective solutions taking 

needs of under-privileged and under-served 

stakeholders in to consideration is essential.

6. Innovators generally Following your heart: 

don't have existing examples to track and 

they have to rely on what their heart says 

especially when they understand their 

stakeholders' needs and the products to be 
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Frugal agri-innovations 

� Agriculture sector is known to ensure 

not only the food security for any country but 

mitigation of poverty and malnutrition too. 

Innovations in terms of development and 

diffusion of agricultural technologies and 

services are important at all the stages of 

economic development. At early stage of 

economic development, incremental innovations 

(frugal innovations) on the available technologies 

in other parts of the world or the location specific 

solutions, better serve the needs of a country than 

going for breakthrough innovations. For 

emerging economies, the role of innovations in 

information & communication technologies and 

value chain management also has high 

importance. However, the innovation policy of 

emerging economies faces very strong challenge 

to achieve inclusive growth which generally 

affects the ability of the system to promote 

innovativeness through financial incentives. 

Agriculture being the best sector for poverty 

reduction throughout the world, innovations in 

this sector ensures the best results for the overall 

economic growth. Therefore, existence of 

supportive policies and IPR framework is 

imperative in order to realise the intended impact 

of innovations in general and agri-innovations in 

particular. 

 In spite of impressive growth rate figures 

and tremendous progress in food grains 

production and productivity, and food and 

livelihood security, India is still home to one-

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

third of the world's stunted and wasted children. 

Our agricultural innovation system should thus be 

responsive to a market-based agriculture and rural 

economy,  advancement  of  agr icul tura l 

production structure in face of surplus in 

traditional agricultural outputs, stagnation in 

countries are not in a position to pay the 

imbedded price of IPs in the final product, hence 

mechanism of IP protection and transferring 

incentives to the innovator or IP owner is not very 

strong. Under this regime, the significance of 

small incremental or frugal innovations becomes 

imperative in developing countries. 

 Taking resource scarci ty  under 

consideration in the process of producing and 

utilizing the innovations in developing 

countries like India, the policy and managerial 

capability in identifying bottlenecks in 

technology, capital, market and institutions or 

prioritization is most crucial. With limited 

resources, policies have to give guidance 

towards the most seriously pending issues, 

which if solved appropriately, will bring about 

breakthroughs in transformation, or otherwise 

improvements will get blocked. Institutional 

innovation, technological innovation, market 

innovat ion or  combinat ion of  them is 

indispensable to get through the bottlenecks 

identified. Successful development should be 

based on active responses from the actors of 

the agricultural innovation system: farmers, 

firms, technological institutes and related 

government agents. The Government could 

improve innovation greatly by providing 

various necessary service functions and 

through policies that encourage innovation. 

Local Governments need to be proactive to 

r e m o v e  o b s t a c l e s  t o  a g r i c u l t u r a l 

transformation through policies in favour of 

m a r k e t  d e v e l o p m e n t ,  t e c h n o l o g y 

development, introduction of technology and 

capital. Fortunately we in India are passing 

through a phase when government policies are 

adequately supporting such mechanism to 

facilitate speedy progress on innovation road. 
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derivative products. Nationalisation of its three 

major plantation companies and founding a 

Commodity Exchange during 1980s was key 

strategy of Malaysia for creating this success 

story. Similarly, Colombia and Ecuador have 

made their mark in international flower industry 

while Uganda (fish exports) and Argentina & 

Chile (wine exports) are other examples. China is 

replete with the experiences of incremental or 

frugal innovations in agricultural sector that 

suited to their local conditions and economy in the 

process of mitigating food insecurity and poverty. 

The Chinese strategy of understanding farmers' 

innovations, improving rural communication for 

better agricultural extension services, heightened 

emphasis on genetic engineering and agro-ecology, 

rainwater harvesting innovations, use of technology 

and market-based innovations to improve welfare 

of agricultural producers and consumers are the 

highlights of their innovation strategy. 

Indian Agri-Innovations management 

system

 The evolution of Indian NARS has 

primarily been guided by the motive to serve very 

large number of small holder and resource poor 

Indian farmers. Innovations had been integral part 

of Indian NARS right from the beginning; 

however, they were not subjected to their 

analysis, documentation and commercialization 

as in the developed world. 

 Taking clue from the technologically 

advanced economies, India realized in the 

beginning of this Century that management of 

agri-innovations will be an important source of 

future agri-business generation and expansion. 

ICAR was prompt in responding to this national 

need and it prepared guidelines for Agri-IPRs 

Management and Commercialization in 2006. 

Subsequently a countrywide network of Institute 

income of farmers, lamentable state of 

unemployment of rural population, wastage of 

valuable natural resources & their degradation 

and environmental deterioration if we at the level 

of the society/ community want to develop and 

ensure economic growth with social justice. 

 The much talked about transformation 

of the agriculture sector is not possible with frugal 

and needed innovations at the level of grass roots. 

One approach of innovation is to make 

adjustments of agricultural production systems 

for development of large agri-businesses whose 

production rests on large scale of operation with 

high efficiency. The reform on contracted use of 

land property permits transactions of land use 

rights that made it possible for such enterprises to 

grow, as long as farmers could find out assured 

employment opportunities after having sold out 

their land rights. Another approach might be more 

feasible, based on small-scale production of 

farmers who don't have to lose their land. It may 

be called consortium or co-operatives of small 

and marginal farmers' base. This base will play 

different roles of providing materials and 

technology support, breeder seeds, other 

materials supplier, technology instructor, and 

disposal of output from plantation. Thus, risks in 

technology and market that farmers face are 

reduced, and costs for maintaining quality supply 

of agricultural products are lowered to some 

extent, which conforms to the adequately stressed 

upon process of doubling farmers' income. 

Few global experiences in agri-

innovations

� Creating niche competencies has been a 

noteworthy innovation strategy of some of the 

countries for exploiting international markets 

through exports. Malaysia has remarkable 

innovations in the production of palm oil and its 
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various means, which work together with local 

persons including farmers. These are much like 

complementary assets which are necessary for the 

realization of economic returns by a vendor 

following an innovative technology. This is 

obviously a systematic perspective. What is 

unique to the development or transition context is 

that many complementary assets do not exist 

beforehand. 

 Policies have to consider the need for the 

creation of complementary activities and related 

institutions. In all  the market systems, 

development of upstream and downstream 

manufactures, and expansion of services are so 

critical for the success in agricultural production 

innovation, and all these are to be attributed to the 

policy initiatives and coordination by the local 

governments. The transformation of agricultural 

economy is a complicated process. Simplified 

imitation of a certain initiative working 

successfully somewhere else, may in all 

probability lead to failure. The learning of 

experiences elsewhere has to be incorporated 

under local conditions, and timing and 

opportunity play a part in success as well. 

However, it is imperative to have outside 

experiences from economies that are just few 

decades ahead in the development process rather 

than highly developed economies. 

 Further, in this fast changing globalized 

world, and keeping in mind the increasing 

appreciation of local-global interdependence, 

increasing volatilities of climate change, 

achieving the SDGs by 2030, the Zero Hunger 

Challenge and the Paris Declaration, for ensuring 

not only the sustainable agriculture in India but a 

much brighter agriculture too. Although rising 

population has always been perceived as major 

source in food insecurity worldwide yet Germer 

et al (2011) has solutions for that in terms of 

innovations. 

Technology Management Units (ITMUs) was 

created for the management of agri-innovations 

and agri-intellectual properties in all ICAR 

institutes duly supported by the Zonal Technology 

Management  & Business Planning and 

Development (ZTM&BPD) units at selected five 

ICAR institutes. This infrastructure helped in kick 

starting the mechanism of innovation awareness 

and their commercialization. ICAR Rules and 

Guidelines for Professional Service Functions 

were published for smooth functioning of this 

Indian agri-IPR network in the year 2014. 

Eventually many agri-technologies and services 

from Indian NARS have been successfully 

commercialized. This entire process of 

innovation generation and commercialization has 

also resulted in an intangible treasure of 

experience and knowledge in the system which 

will lead to better and more efficient management 

of agri-innovations in the future. 

Conclusions

� Innovations play imperative role in 

economic progress of countries. The nature of 

innovations varies with the level of economic 

development of a country or the region. Indian 

economic development has reached a stage where 

role of innovations in general and agri-

innovations in particular, has become very 

critical. If the support mechanism and related 

complementarities are not provided by the level 

of economic development then policies that 

favour agricultural innovation alone do not ensure 

success in agricultural development. The 

provision of seed, pesticide, fertiliser and other 

input materials is must in a continuous manner. 

The post harvest management and processing of 

agricultural products are also important for the 

expansion of value-chains around the agriculture 

sector.  Knowledge, necessary for local 

development, needs to be introduced through 
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a serious food and nutritional security threat to our 

nation in the future. Enhancement of agricultural 

production and productivity is therefore very high 

on the agenda of this government. 

Water is the most important resource in 

agriculture. Availability of water is decreasing 

day by day as the water demand for non-

agricultural uses is increasing. Under Har Khet ko 

Pani “Prime Minister Krishi Sinchayi Yojana”, 

government plans to spend liberally to break the 

long-term stagnation of irrigation area in India. 

Ninety-nine pending irrigation plans, over 20 to 

30 years, have been identified to be completed, 

out of which 50 irrigation plans will be completed 

during one year only. Under More Crop Per Drop 

initiative of your government 20 Lakh hectare 

area has been covered under drip irrigation so far. 

Watershed development and rain water 

harvesting have been seriously promoted by this 

government. 

Agriculture is the most important sector 

of Indian economy as it provides livelihood to half 

of our population. In the course of economic 

development the proportion of our population 

dependent on agriculture has been gradually 

falling on one hand and the challenges associated 

with the sector are increasing on the other hand. 

Lower rate of growth in per capita income of farm 

families compared to the national average over a 

long period of time was the most significant 

challenge in agriculture. As a result the farmers 

who ensured food security to India got their own 

income security compromised. Government of 

India identified this challenge as their top priority 

and proposed the novel idea of enhancing farmers' 

income before  pol icymakers ,  Nat ional 

Agricul tura l  Research System and the 

development agencies.

Increasing farm production and 

productivity, lowering cost of cultivation, 

ensuring better prices of farm produce, increasing 

non-farm income of farmers, diversification 

towards high value crops and efficient post 

harvest management of agricultural produce by 

food processing and mitigation of post harvest 

losses are the major components of the strategy 

devised by the Ministry of Agriculture and 

Farmers' Welfare for enhancing farmers' income.

Increasing farm production and 

productivity

The ever rising Indian population poses 

DOUBLING FARMERS' INCOME IN INDIA BY 2022: 
ACTION PLAN AND CHALLENGES

Rajesh K Rana 

ICAR-ATARI Zone-1, PAU Campus, Ludhiana-141 004, Punjab

Micro Irrigation Area Coverage (2018-19)
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cooperation of state agencies. There is an urgent 

need to link the insurance database with core 

banking solution so that when the premium is 

deducted from a farmer's bank account, he gets a 

message with relevant information.

Forecasting of crop production for 

assessing future price situation, agricultural land-

use mapping for deriving natural advantage in 

crops production, drought prediction for better 

preparedness, timely information support and 

advisory services such as Kisan Call Centre and 

Kisan Suvidha App are other tools and strategies 

of this government to increase productivity on the 

farms of small farmers. Recently the government 

has launched KVK Sandesh mobile app under 

ambitious ICAR-TCS project for delivering 

customised advisory contents to farmers and 

ensuring two-way communication with follow up 

and feedback mechanisms. 

To boost the production of pulses and 

oilseeds, the Government of India started giving 

emphasis on increasing the productivity of pulses 

and oilseeds with concerted schemes like 'Seed 

Hub' scheme so that the farmers can be provided 

with food quality seeds of these crops at farmers' 

door steps. With the result of this scheme and 

other initiatives of Ministry of Agriculture and 

Farmers' Welfare the pulses production in India 

increased from 17 million tonne to 23 million 

tonne in just one year.

Ensuring better prices of farm produce

This government is committed to 

provide higher prices of agricultural produce to 

our farmer friends and for ensuring this the 

Government of India has decided to declare a 

minimum support price which is at least 50% 

higher than the cost of cultivation. The cost of 

cultivation for this scheme has been calculated 

based on A2 cost plus imputed value of family 

Micro Irrigation

Drip : 5.75 Lakh Ha

Sprinkler : 5.83 Lakh Ha

Total : 11.58 Lakh Ha

Other Interventions

Potential Created For Protective Irrigation: 

1.30 Lakh Ha

P M K S Y h a s  b e e n  f o r m u l a t e d 

amalgamating ongoing schemes viz. Accelerated 

Irrigation Benefit Programme (AIBP) of the 

Ministry of Water Resources, River Development 

& Ganga Rejuvenation (MoWR, RD&GR), 

Integrated Watershed Management Programme 

(IWMP) of Department of Land Resources 

(DoLR) and the On Farm Water Management 

(OFWM) of Department of Agriculture and 

Cooperation (DAC). PMKSY has been approved 

for implementation across the country with an 

outlay of ₹ 50,000 crore in five years. For 2015-

16, an outlay of ₹ 5300 crore has been made 

which includes ₹ 1800 crore for DAC; ₹ 1500 

crore for DoLR; ₹ 2000 crore for MoWR (₹ 1000 

crore for AIBP; ₹ 1000 crore for PMKSY).

To address various production risks the 

Government of India promulgated Pradhan 

Mantri Fasal Bima Yojana is another scheme 

which has been designed to ensure farmers 

welfare and to enhance farmers' ability to 

diversify towards high value crops which are 

generally high-risk crops also. This scheme has 

provided wide range of insurance cover under 

much wider conditions and at very low rates of 

premium to the farmers of India. Under this 

scheme your government has provided claims to 

farmers worth ₹ 11000 crore. This scheme is 

proving to be a boon for rainfed areas by 

addressing higher production risk in these 

locations. However, the primary reason behind 

the slow progress of this rather wonderful scheme 

is lethargy, casual attitude and sometimes non-
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initiative 22000 Grameen Haats (rural markets) 

will get infrastructure and will be linked to 

APMCs. 

For ensuring better prices to our farmer 

brothers we have been tirelessly pursuing 

implementation of Model Act throughout the 

country and you will be glad to know that more 

and more number of states is adopting the Model 

Act. This reform will make modern agricultural 

practices like Contract Farming more effective 

for the farmers to get better prices and to mitigate 

their market related risk. 

Lowering cost of cultivation

This government has taken the initiative 

for lowering cost of cultivation of farmers in 

India. I will mention two prominent schemes in 

this direction biz. Soil Health Card Scheme and 

Neem Oil Coated Urea scheme. Soil Health Card 

Scheme was initiated to study the soil health 

where state agriculture departments, research 

institutions and KVKs are being involved to 

analyse soil samples and provide Soil Health 

Cards to each farm of the country. You will be 

happy to know that so far more than 11 crore Soil 

Health Cards have been provided to our farmers. 

As a result the farmers have been saving 

significant cost on application of fertilizers. 

Besides this the soil health reports are being 

uploaded on the national portal which will be used 

in producing location specific packages of 

practices for yield enhancement too.  

Urea is the most abundantly used 

fertilizer in agriculture and decision of this 

government to switch over to the Neem Oil 

Coated Urea has been proved highly beneficial to 

the farmers. Neem Oil Coated Urea has been 

responsible for reduction of 8 to 10% urea used by 

the farmers and 5 to 6% yield enhancement 

simultaneously. Moreover,  diversion of 

labour. This decision of the government will go a 

long way in mitigating the ongoing agrarian 

distress. 

 Huge difference in price of the same 

agri-commodity in different agricultural markets 

has been found as a common phenomenon which 

is technically called non-integration of markets. 

This government has contemplated the idea of 

implementat ion of  e lect ronic  Nat ional 

Agricultural Market (eNAM). So far more than 

479 markets have been enrolled under this 

scheme. This initiative will stop market mall 

practices and unreasonable variation of product 

prices in different markets of the country. The 

scheme has huge potential of ensuring higher 

price for the farmers without compromising their 

bargaining power in the market on the pretext of 

being small in size or carrying low volumes. 

 Further, your government has also taken 

an initiative of establishing Rural Agricultural 

Markets so that every farmer gets a market within 

10 to 15 kilometres of his location. By doing this 

the government plans to avoid a situation where 

small holder farmers have to sell their produce at 

their farm gate at lower prices. Under this 
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Efficient post harvest management of 

agricultural produce

� This is a matter of serious concern that a 

very large proportion of our agricultural produce 

is wasted during post harvest operations including 

the process of marketing. Under Pradhan Mantri 

Krishi Sampada Yojana, this government has laid 

special emphasis on value chain development and 

making the supply chains more efficient. 

Government has planned an expenditure of 

₹ 6000 crore for enabling forward and backward 

linkages in the agro processing clusters. The 

following schemes will be implemented under 

PM Kisan SAMPADA Yojana:

· Mega Food Parks

· Integrated Cold Chain and Value Addition 

Infrastructure

· Creation/ Expansion of Food Processing/ 

Preservation Capacities (Unit Scheme)

· Infrastructure for Agro-processing Clusters

· Creation of Backward and Forward 

Linkages

· Food Safety and Quality Assurance 

Infrastructure

· Human Resources and Institutions

 PM Kisan SAMPADA Yojana is 

expected to leverage investment of ₹ 31,400 crore 

subsidized urea meant for agriculture purpose to 

industrial use has been stopped.  

 Health and environmental hazards of 

indiscriminate use chemicals have been very well 

realized in present day world. Very large 

proportion of the population is seriously 

expressing the need of safe food and this 

government has been much focussed on 

popularizing and propagating organic farming. In 

addition to its foresighted benefits the organic 

farming has also been considered potent tool for 

reduction of cost of cultivation for the poor 

farmers. 

Increasing non farm income of farmers

� In country like India where half of the 

population is employed in agriculture and getting 

less than 14 per cent of national income, we need 

to increase non-farm income of farmers at very 

high priority. We have promoted, supported and 

integrated schemes like 'STARTUP' India into 

agriculture so that farmers can initiate agro-

enterprises and integrate non-agricultural 

elements into their businesses. Similarly 

Agricultural Skill Council of India has been 

integrating agricultural skills with the non-

agricultural skill for making farmers better 

integrated in their businesses. 
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high emphasis on post harvest management of 

agricultural produce. The government has 

decided to keep income of FPOs free from the 

income tax. NABARD has supported around 

4000 FPOs across the country at the end of FY'18 

of which over 2000 are registered entities actively 

doing business in agricultural activities. As many 

as 507 FPOs are engaged in bulk input 

procurement and distribution while 223 FPOs are 

involved in aggregation and marketing of fruits 

and vegetables. Agro processing, government 

procurement scheme, dairy, organic farming, seed 

production and marketing, fishery and other allied 

activities are also undertaken the FPOs. The apex 

development bank is expected to achieve the 

milestone of promoting 5000 FPOs in the next 

couple of years.

for handling of 334 lakh MT agro-produce valued 

at ₹ 1,04,125 crore, benefiting 20 lakh farmers 

and generating 5,30,500 direct/indirect 

employment in the country by the year 2019-20.

� Farmer Producer Organizations (FPOs) 

have been promoted by your government in a big 

way for ensuring scales of operations and better 

prices to the small farmers. The FPOs have very 

Sr. No.

 

Name of the Mega Food Park

 

1

 

Srini Mega Food Park, Chittoor, Andhra Pradesh

 

2

 
Godavari Mega Aqua Park, West Godavari, Andhra Pradesh

 

3
 

North East Mega Food Park, Nalbari, Assam
 

4
 

Gujarat Agro Mega Food Park, Surat, Gujarat
 

5
 

Cremica Mega Food Park, Una, Himachal Pradesh
 

6
 

Integrated Mega Food Park, Tumkur, Karnataka
 

7 Indus Mega Food Park, Khargoan, Madhya Pradesh  

8 Paithan Mega Food Park, Aurangabad, Maharashtra  

9 Satara Mega Food Park, Satara, Maharashtra  
10 MITS Mega Food Park, Rayagada, Odisha  
11

 
International Mega Food Park, Fazilka, Punjab

 
12

 
Greentech Mega Food park, Ajmer, Rajasthan

 
13

 
Patanjali Food and Herbal Park, Haridwar, Uttarakhand

 
14

 
Himalayan Mega Food Park, Udham Singh Nagar, Uttarakhand

 15

 

Jangipur Bengal Mega Food Park, Murshidabad, West Bengal

 16

 

Tripura Mega Food Park, West Tripura, Tripura

 17 Smart Agro Mega Food Park, Nizamabad,Telangana

So far following 17 Mega Food Parks are operational in India
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is higher priority for the farmers. 

Through Mission for Integrated 

Development of Horticulture (MIDH) better 

planting materials and improved seeds have been 

provided to farmers, protected cultivation has 

been supported and promoted and high-density 

plantation has been promoted for higher net 

income of farmers. 

 Dairy farming has been very lucrative 

agro-enterprise during recent past, however, there 

are different challenges in this sector. After facing 

the problems like highly limited number of 

lactations in exotic cattle breeds, indigenous cows 

conservation promotion has been taken under 

Rashtriya Gokul Mission very seriously. 

 Loans against negotiable warehouse 

receipts for providing additional liquidity of 

money to small farmers, strengthening of storage 

facilities in the production centres and promotion 

of integrated cold chains in rural areas has been 

believed to bring positive results in mitigation of 

post harvest losses in India.  

Other measures

� To make enhance farmers' Income a 

reality your government has put heightened 

emphasis on income enhancement through 

diversification to high value enterprises like 

horticultural crops, dairy farming, fish farming, 

apiculture, rural backyard poultry and solar 

farming etc either individually or in an Integrated 

Farming System (IFS) mode when risk mitigation 

Andhra Pradesh 7 Jammu & Kashmir 2 Punjab 7

Arunachal Pradesh
 

2
 

Jharkhand
 

10
 

Rajasthan
 

48

Assam 12 Karnataka  120  Sikkim  30

Bihar 29 Madhya Pradesh  143  Tamil Nadu  11

Chhattisgarh 26 Maharashtra  100  Telangana  20

Delhi
 

4
 

Manipur
 

6
 

Tripura
 

4

Goa 2
 

Meghalaya
 

3
 

Uttar Pradesh
 

49

Gujarat

 

21

 

Mizoram

 

1

 

Uttarakhand

 

7

Haryana

 

23

 

Nagaland

 

2

 

INDIA

 

823

Himachal Pradesh 7 Odisha 41

Small Farmers' Agri-Business Consortium (SFSC) Promoted FPOs

State No. State No. State No. 

Andhra Pradesh 6 Haryana 1  Uttar Pradesh  177

Assam 25 Tamil Nadu 52  Uttarakhand  38

Gujarat 14 Telangana 34 INDIA 347

Non SFAC Promoted FPOs

State

 

No.

 

State

 

No.

 

State

 

No.
     

49

A Compendium of International Training



farming have been promoted to enhance farmers' 

income in addition to just the poultry rearing. This 

initiative acts as a risk mitigation tool by 

diversifying farmers' income on one hand and 

providing avenues to raise family income for 

small farmers. 

Strengthening solar power generation in 

India is the visionary step of this government in 

the direction of making country self reliance in 

energy. We have promoted solar power generation 

and utilization in the field of agriculture too and 

more than 2.75 lakh solar pumps have been 

sanctioned to the small farmers in 3 years. 

� We have to import large quantities of 

timber from other countries. We have simplified 

the norms for agro-forestry tree cutting and 22 

states have already adopted the changes. Through 

Sub-Mission on Agro-forestry we are promoting 

 For raising income of farmers through 

fish farming this government put very high 

emphasis on strengthening initiatives and 

schemes like Integrated Development and 

Management of Fisheries, National Fisheries 

Development Board (NFDB) and Deep Sea 

Fishing scheme.

Apiculture is very important source of 

income enhancement of small farmers as this 

enterprise doesn't compete with other crops for 

land. On the other hand it enhances the 

productivity of agricultural crops by better 

pollination of crops. Integrated Bee Keeping 

Development Centres (IBDC) are being 

established by this government for getting desired 

results in this direction. 

Under  Rura l  Backyard  Pou l t ry 

Development Scheme, sheep, goat, pig and duck 

The Department of Animal Husbandry, Dairying & Fisheries, Ministry of Agriculture & 

Farmers Welfare has asked to the State Governments especially Andhra Pradesh and Bihar to come up 

with proposals wherein they may like to upscale the Rural Backyard Poultry Development program 

under NLM with 150 birds distribution to be done in a focused manner in 5-6 contiguous villages/ 

cluster in one block of one district of the State The Department of Animal Husbandry, Dairying & 

Fisheries will focus more towards entrepreneurial activity in poultry sector. These steps have been 

discussed in a meeting which was convened on 11th August 2016 to discuss Poultry Development 

Schemes under the Chairmanship of Secretary, Department of Animal Husbandry, Dairying & Fisheries 

(DADF), Shri Devendra Chaudhry in New Delhi. 

Substantial area in the country is still dependant on rainfall for farming. Due to the changing climatic 

pattern, rainfall is becoming more erratic, making cultivation a high risk and less productive profession 

over the years. It has therefore, becoming increasingly difficult for the majority of the Indian farmers to 

sustain their farm production, productivity and income. Agroforestry is known to have the potential to 

mitigate the climate change effects through microclimate moderation, conservation of natural resources 

and creation of additional source of livelihood and income opportunities. In order to make agriculture 

less vulnerable to climatic aberrations, Government of India formulated the National Agroforestry 

Policy in 2014. The policy recommends for setting up of a Mission or Board to address development of 

agroforestry sector in an organised manner. The Sub-Mission on Agroforestry (SMAF) under NMSA is 

an initiative to this end. The aim of the submission is to expand the tree coverage on farmland in 

complementary with agricultural crops.
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success of “Sankalap Se Sidhi” by Ministry of 

Agriculture and Farmers' Welfare has mainly 

been materialized by the painstaking efforts of our 

KVKs. Similarly, the KVKs of India played 

imperative role in successfully organizing 

International Soil Day. There are very large 

number of other activities carried out by the 

KVKs are difficult to be elaborated due to 

shortage of time. However, I am happy to say that 

KVKs of India have been helping you in 

augmenting your income through technological 

support and facilitation of availability of quality 

inputs and facilities. 

In the conclusion I would like to assure 

all of you who have come here from distant places 

of the country that our government is committed 

to the cause of Farmers' Welfare. We will not let 

any possibility of enhancing your welfare 

unattended. Your presence in such a large number 

and your hard work that helped us get food grains 

production of more than 275 million tonne 

encourage us to go extra mile towards upliftment 

of farming community which has been neglected 

over very long period of time in the past. 

'Med par Ped' and suggesting enhancement of 

farmers' income through inter-cropping in agro-

forestry plantations.  

 Under Gobar-dhan scheme higher 

emphasis and support has been provided for 

establishing bio-gas units so that valuable 

resources are not wasted and soil health is 

improved. Another example of helping farmers 

to convert waste into wealth is utilization of 

banana stems, which otherwise pose a tedious 

problem in terms of their disposal. We have been 

working on converting this problematic bio-

waste into paper and fabric.  

Role of Krishi Vigyan Kendras 

(KVKs)

I am proud to have 706 KVKs under 

ICAR. KVKs have created a success story in 

Indian National Agricultural Research and 

Extension System. In addition to their mandated 

activities of technology assessment, refinement 

and demonstration, our KVKs are also carrying 

out a large number of extension activities. Grand 

In an effort to ensure cleanliness in villages and generate wealth and energy by converting cattle dung 

and solid agricultural waste into compost and biogas and improve the lives of villagers,the launch of 

'Galvanizing Organic Bio-Agro Resources Dhan' (GOBAR-DHAN) scheme was announced in Feb 

2018. This initiative shall support biodegradable waste recovery and conversion of waste into resources. 

This shall support creating clean villages which is the objective of Swachh Bharat Mission (Gramin) and 

also provide economic and resource benefits to farmers and households. The GOBAR-DHAN scheme is 

expected to engage with people in safe and efficient managing of solid waste, especially the bio-agro 

waste in villages, so that the villages remain clean. GOBAR-DHAN scheme is a crucial component of 

the ODF Plus strategy of SBM(G) and will focus on supporting villages in management of bio-waste.
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investigation of rural situation through multiple 

methods and tools.

Principles of PRA

 There are certain principles of PRA, 

which cover the philosophy behind using 

different tools and gathering information:

1. PRA does not focus on Exploring diversity: 

finding the representative traits of a rural 

situation and designing further study based 

on sampling. Rather, it realizes the value of 

diversity in defining any rural setup. This 

diversity helps in establishing relationships 

between different aspects and provides 

plausible reasons for existing trends. 

2. The PRA Learning through participation: 

process should not be too fast or rushed to 

miss the important details. Moreover, the 

learning should be through the eyes of rural 

people. Participation of people should be 

highly encouraged, their point of views must 

be respected and they must be treated like 

subjects rather than objects.

3.  The information gathered Triangulation:

must be cross-verified from different 

sources for its accuracy and reliability. 

Moreover, using different ways of data 

collection may also allow to cross-check the 

information. 

4. The information being Optimal ignorance: 

collected must be relevant to the study. 

Information with which the aim and 

Introduction

The conventional or traditional methods 

of technology development and extension have 

mainly considered farmers as mere passive 

recipients  and focused on adopt ion of 

institutionally developed technologies. As a 

result, the lack of participation from the intended 

users  of  technologies  has  led to  large 

technological, management and extension gaps in 

the field. Therefore, participatory techniques and 

tools have evolved to capture the farmer's 

perspective for technology development and 

extension. Sharing of experiences and learning 

between people and researchers helps to shape the 

action plan for social accomplishments in more 

technically sound and economically viable ways.

Defining participatory rural appraisal

 Kumar et al. (2000) defined PRA as “a 

methodology for interacting with villagers and 

seeking their participation in putting forward their 

point of views about problems, analyze them, and 

use the learning.”  

PRA helps in scrutinizing the facts and 

systems in the village setting from the perspective 

of the local settlers. Thus, it is a method to collect 

information about the people from the people. 

Different PRA methods requires people to react 

through writing, drawings, acting etc. so as to 

look through local setup by putting yourself in 

their shoes. It involves a multi-disciplinary 

CAPTURING ABORIGINAL'S PERSPECTIVE 
THROUGH PARTICIPATORY RURAL APPRAISAL 

1 2Ashish Santosh Murai  and Renu Balakrishnan
1
 Scientist (Agricultural Extension), ICAR-ATARI, Zone-I, Ludhiana, Punjab, India

2 Scientist (Agricultural Extension), ICAR-CIPHET, Ludhiana, Punjab, India
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practitioners with respect to the view of 

people is a pre-requisite.

iii) The practitioners must be facilitators, they 

do not have monopoly over wisdom, they 

need to be patient and tolerant enough to 

respect people's views, rapport building and 

sharing of information is must, the process 

is a learning experience that must be a 

shared one and flexibility to accommodate 

diversity is very much necessary.

iv) Enabling participants to write, draw, 

conclude and offer analyses and solutions 

needs empowering them to manage the 

change process.

v) After considering available resources i.e. 

human, financial, technological etc., the 

appropriate PRA tools should be selected.

vi) The study should be focused on a specific 

agro-ecological area.

vii) The minimum set of variable to be studied 

and least data and information that has to be 

gathered must be finalized.

PRA Tools

While collecting detailed and accurate 

information and for obtaining participation of 

people in gathering that information, tools used as 

per FAO's PRA manual are Brainstorming, Focus 

Groups, Priority Grid, Transects/ Maps, Resource 

Mapping, Crop Calendar, Constraints Analysis, 

Opportunity Matrix, Stakeholder Analysis, Venn 

Diagram, Gender Analysis, Time Budgeting, 

Access and Control Profies / Analysis of the 

Relations of (Re)production, Genderised Logical 

Frame (Logframe), Trend Analysis, Role Play, 

Case Studies, Resource Flows and Wealth 

Ranking.

Brainstorming

 It is a method to generate out-the-box 

objectives of the study can be met is more 

than sufficient; therefore, collecting other 

extra piece of data may be avoided. 

What to expect from PRA

1. Knowledge about local diversity/resources 

like soil types, rainfall characteristics, 

climatic parameters, watersheds etc.

2. Available major farm types

3. Information on actual farm practices related 

to  soi l  heal th ,  p lant  heal th ,  water 

management, pest and disease management 

etc.

4. Cons t ra in t s  in  adop t ing  improved 

agricultural practices like plant protection 

measures, soil health management etc.

5. Exploring overall opportunities in farm 

productivity development in terms of 

economics and ecology.

Aspects to study

Every study, based on its aims and 

objectives, requires certain aspects of rural 

situation be specifically investigated. For 

studying plant health, aspects to be searched are: 

varieties, planting practices, weeding/mulching 

practices, fertilizer/manure use, field sanitation, 

pesticide application regime/proper use of 

pesticides, pest problems, nutrition/other 

problems, seedling stage, vegetative stage, 

maturity stage, decision-making re: application of 

pesticides and fertilizers, satisfaction re: control 

of major pest and diseases, knowledge of 

beneficial, harmful insects in the field etc.

Developing PRA methodology 

i) Earlier experience of field assessors or 

facilitators with respect to PRA must be 

assessed.

ii) Listening and understanding abilities of 
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participants are supposed to react and interact 

freely. A co-facilitator may take notes and record 

the proceedings.  The discussion must be well 

directed to find insights into predefined issue. All 

the participants must contribute, preferably 

evenly.

Priority Grid

 As the name suggests, in this a tool a grid 

is developed to prioritize the issues and concerns. 

It also facilitates negotiations between the 

participants and builds consensus about setting 

priorities. Priority grid is nothing but a preference 

ranking procedure through pair-wise ranking of 

items.

Transects / Maps

 It is a visual tool in which transects or 

maps are developed to illustrate local situation. A 

t r a n s a c t  w a l k  i s  d o n e  b y  a  t e a m  o f 

multidisciplinary scientists and villagers to 

explore and observe local details. Participants 

discuss problems and issues while trans-passing 

through village resources. The purpose is to get a 

general idea about farming systems, cropping 

patterns, livestock farming, local administrations, 

facil i t ies,  water resources,  topography, 

vegetation, forest cover etc. This information 

helps in understanding the strengths, weaknesses 

and opportunities of that particular rural setting. 

Resource Mapping

 It is to record the natural resources 

available in the village such as farms, water 

bodies, livelihood options, fodder grasses, forest 

species etc. These maps are developed on ground 

by the people with a stick or chalk and latter 

recorded on paper. Key informants can provide 

this information very effectively. 

solutions by triggering creative thinking by a 

group of people and deploying their insights. 

There are few principles/ ground rules for 

conducting a successful brain storming session 

with minimum inhibitions of participants.

i)  In Freewheeling/ quantity breeds quality:

the beginning of the session, participants 

should be encouraged to come out with as 

many ideas as possible. The number of ideas 

generated is directly proportional to the 

chances of finding effective solutions.

ii)  Suspended judgment/withhold criticism:

The focus should be on collecting diverse 

ideas and solutions without immediately 

judging and refuting them. It allows 

participants to feel free and motivated to 

contribute without hesitation of being 

rejected. 

iii) No There are no unusual/worthless ideas: 

idea should be rejected. Any idea, which 

might seem useless or even unworthy of 

giving attention in the beginning, might turn 

out to be the best at last. Any unusual idea 

may bring out an innovation in the system. 

iv) All the Recording and consolidating: 

ideas must be thoroughly documented to 

evaluate at last if an individual idea or a 

blend of ideas can provide the best solution. 

The consolidation develops a feeling of 

contributing for joint efforts among 

participants and it may generate even more 

ideas.

Focus Group

 It is a tool to realize local belief system, 

perceptions, opinions etc. through discussion 

among few participants, where a facilitator 

systematically drives the discussion about a 

specific topic. Questions are asked and the 
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development perspective to achieve equity by 

taking into account their diverse characteristics. 

The analysis may include time budget analysis, 

which includes who does what? how much time is 

spent? location of the work? 

Trend analysis

 It encompasses comparing the past and 

present levels of different parameters under study 

like crop productivity, cost of production, milk 

production, labour cost etc. It gives an idea about 

the change in these parameters over a period of 

time.

Case study

 It is the in-depth study of an issue, 

people, groups, events etc. to gain a deep 

understanding of different factors that impact any 

particular situation. 

Resource Flow

 The resource flow diagram depicts the 

flow of different resources throughout the entire 

production system.   

Wealth ranking

 It facilitates the assessment of the socio-

economic strength of farm or a family.  

Advantages of PRA

Ø It helps in identifying genuine priorities of 

target group

Ø Local workers get encouraged in the 

process, as they realize their value in the 

process

Ø A strong bond can be developed between 

local people and communities with 

development agency

Ø Local resources can be mobilized for 

studying as well as implementing the project

Crop Calendar

 It is a tool which documents the timeline 

of crops grown and cultivations and post-harvest 

practices followed in those crops in a year. It also 

indicates gender specific activities and workloads 

on farmers and farm women during entire year.

Constraint analysis

 Constraints are the limitations at farm, 

community, district or national level, natural or 

manmade, which restrict certain target or goal 

from accomplishment. Constraint analysis 

involves enlisting constraints, the reason behind 

the constraints, who is responsible, possible 

solutions, what needs to be done to overcome, 

who and when needs to act etc.

Stakeholder analysis

 It is a process to identify and assess the 

influence of stakeholders on any specific activity 

or event. It helps to understand the social scenario 

in terms of whom to be used at certain part of 

study.

Venn diagrams

 These are used to depict the logical 

relationships between individuals and groups. 

Thus, it helps to conceptualize the strengths and 

weaknesses among key stakeholders. It is a set of 

overlapping circles or ovals where inside 

represents relationship and outside represent 

absence of relationship. Similarly, the size of the 

shapes can also be used to show relative influence 

or degree of similarity/differences. 

Gender analysis

 I t  s t u d i e s  t h e  d i f f e r e n c e s  o f 

females/women with respect to their social roles, 

experiences, responsibilities, needs, priorities, 

issues, interests etc. Thus, it looks women from 
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certain specific development programs. The main 

purpose of PRA tools and techniques is to listen to 

the local voices, because an outsider can never 

know better than the insider about the local 

situation. At the same time, the multidisciplinary 

team of learners must observe everything possible 

and validate collected information from different 

sources. This information is supposed to help 

design the programs in a way that will have 

sustainable impacts.
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Ø The development that follows is expected to 

be more sustainable in nature

Disadvantages of PRA

Ø The expectations of local people may get 

high and beyond the projects to realize

Ø Influencing local people or bodies may take 

control of the activities for their vested 

interest 

Ø Many a times, the poor or socially backward 

people may not get properly represented

Conclusion

Participatory Rural Appraisal (PRA) is 

flexible approach to learning with participation of 

local people about local situations to design 
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the technological needs are varied and are largely 

dependent on the local resource endowments. The 

factors that define appropriateness of technology 

to the target farmers are rarely considered while 

finding technological solutions to the field 

problems. Farmers in general and resource poor 

farmers in particular, face problems in adopting 

latest technologies due to their inappropriateness. 

The agricultural research process is mainly and 

largely dominated by the researchers in 

universities and private companies. Therefore, 

there is very little or negligible input from the 

f a rmers  in  the  p rocess  o f  t echno logy 

development, who are actually the intended end 

users.  Additionally, there are very few 

researchers catering to the needs of millions of 

farmers and dealing with the immense agro-

ecological diversity. According to an estimate by 

Maity et al. (2015), in a country like India where 

there are 638,000 villages, there is only one 

extension personnel for every 2879 farmers. 

Thus, windfall benefits are reaped by few 

progressive farmers and by the time the large 

majority adopts, the technology losses its 

relevance. Likewise, the hard fact is that the 

extension machinery still follows Transfer of 

Technology model where farmers are considered 

as the passive receivers of the farm innovations.

 Farming profession is most usually 

inherited by the farmers from their parents and 

Introduction

Developing countries have to answer to 

the ever increasing demands of growing 

population in terms of food, fodder, fuel and fiber. 

Moreover, rising standard of living is putting 

extra pressure on the contemporary agricultural 

for growth in terms of both quantity and quality. 

The crop yield levels that persist in the developing 

countries suggest huge yield gaps i.e. the 

difference between potential and actual yields 

obtained. 

 Extension is the most frequent scapegoat 

when it comes to putting blame for poor adoption 

of agricultural technologies among farmers. The 

researchers often fail to understand the 

compatibility of their technologies with respect to 

farmers' situation, resources, social structure and 

other relevant factors.  Newly designed 

technologies must address the necessary 

attributes of innovations namely relative 

advantage, complexity, compatibility, divisibility 

or trialability and observability. Failure to answer 

to any of these traits at any point of time may lead 

to no adoption or discontinuation. Agricultural 

research and extension in the developing 

countries in past have been mostly defined and 

driven by the advances in agriculture of 

developed countries. The ground realities in the 

developed and developing worlds had been, are 

and will continue to be very different. Therefore, 

PASSING THE RESEARCH BATON TO 
THE FARMERS: AN OVERVIEW OF PARTICIPATORY 

TECHNOLOGY DEVELOPMENT
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identification, prioritization and finding 

solution(s). The process is completely under the 

ownership of the researcher and dominated by the 

researcher but for the use of farmer. It totally falls 

short in integrating the farmers experience, social 

system etc. with the technology design. This 

alienation of farmers' perspective is the reason for 

poor adoption of technologies.  Therefore, to 

design relevant technologies, alternate research 

methods have to be experimented with. Instead of 

being segregated from the research and extension 

organizations, farmers need to be the active and 

integral part of technology development.

During 1970s and 1980s, many research methods 

have evolved that have tried to acknowledge the 

wisdom of farming community and have focused 

on capacity building of farmers with respect to 

technology development and extension. 

¡ Farming Systems Research / Extension 

(FSR/E)

 It is a farmer based approach to research and 

extension in which farmer's situation, 

perception, knowledge, reactions etc. are 

noted and valued in the process. It is more of 

a reactive technique to try and solve existing 

problems based on the priorities as perceived 

by the farmers. It considers a multi-

disciplinary and comprehensive viewpoint 

while dealing with the problems; therefore, 

the word 'system', as the belief is to recognize 

farming as an integral  whole.  I t  is 

complementary, iterative and dynamic way 

of looking at the farming business. FSR/E 

introduced social-economic issues in the 

research which focus on farms dealing with 

broader societal issues. Once the problems 

are identified and priorities are set, three 

types of 'on-farm' trials are carried out viz. 

research managed trials to test the suitability 

ancestors. These farmers have been carrying out 

experimentation since unmemorable time and as 

far as finding solutions to their problems is 

concerned, their field lessons and experiences are 

invaluable. Therefore, their involvement in the 

technology development process could not just 

result into astonishing technologies but could also 

teach a great deal to the researcher.

Experiences from India & Africa

The major event in terms of agricultural 

development or change in India was “Green 

revolution” during 1960s. It had a major impact 

on not just the agricultural research and extension 

but also on the way farming was being done. High 

yielding varieties, chemical fertilizers and 

pesticides were introduced to reap higher yields. 

This shift from traditional agriculture to input 

intensive agriculture made the nation self 

sufficient in food grain production. Resultantly, 

the National Agricultural Research System 

(NARS) felt much more secure with the 

conventional  agricul tural  research and 

Technology Transfer Model. Therefore, the 

farmers' knowledge, skills and abilities for 

finding local solutions to local problems were 

completely overlooked and ignored. 

Whereas: African continent experienced patchy 

effects of “Green Revolution”, due to set-backs in 

local policy, infrastructure, drought etc. The 

technological interventions were mostly from the 

outside local setups, which failed to address 

location specific issues. After all the efforts in 

vain, the need to try out alternative approaches to 

technology development was more widely 

accepted.

Alternate research methods

Traditional research involves problem 
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et al., 2000). 

 Whereas, Institute for Low External 

Input Agriculture (ILEIA), Netherlands defined 

PTD as a process between local communities and 

outside facilitators, which involves joint 

understanding of the particular agro-ecological 

s y s t e m ;  d e fi n i n g  p r i o r i t y  p r o b l e m s ; 

experimenting locally with a variety of options 

enhancing farmer's experimental capacities and 

farmer-to-farmer communication.

 Thus, the specialty of PTD is that the 

technologies developed through the process are 

based on needs and conditions of farmers. PTD 

encourages people's participation thereby equally 

considering and valuing the knowledge of 

farmers. It creatively stimulates parallel 

coexistence and mutual respect of local as well as 

scientific knowledge to mobilize available 

resources. Moreover, the process also involves 

extension personnel, which facilitates easy 

adoption of technologies.

Actors and their roles

 Three main partners in the Participatory 

T e c h n o l o g y 

D e v e l o p m e n t 

process are the 

Researcher, the 

Extensionist and 

the Farmer. Each 

actor has unique 

and important role 

to  p l ay  in  the 

process. The right 

c o o r d i n a t i o n 

between these three actors in this new style of 

working can pave the way for sustainable 

agriculture in the region.

of technologies to field conditions, 

superimposed trials to point out conditions 

for technology improvement and farmer 

managed trials to learn farmer's reactions to 

modifications. The technology generated 

through this process is tested at multiple 

locations and can be transferred to other 

farmers.

¡ Indigenous Technological Knowledge 

(ITK)

 I t  i s  the  knowledge generated and 

accumulated by the communities over the 

generations through trial and error, 

observation etc. It is usually passed to the 

next generation by word of mouth. This 

knowledge is all about local expertise and 

traditional wisdom of people, which has 

applicability to local situation. ITK can be 

utilized for finding locally appropriate 

technologies and solutions to problems in 

agriculture.

¡ Participatory Rural Appraisal (PRA)

 It is a methodology to involve people in the 

process of analyzing problems, resources etc. 

to learn from them. It is basically done to take 

into consideration the people's view point 

and understanding for analyzing the 

strengths, problems and opportunities. It 

encourages involvement of rural people in 

local decision-making.

Defining participatory technology 

development (PTD)

 Defining the term would simply help to 

understand what can be and cannot be called as 

Participatory Technology Development (PTD).

 “PTD is a process of bringing together 

the local communities with their own knowledge 

and capacity for research, on one platform with 

the researchers and other professionals.” (Kumar 
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farmers. The extension personnel are the 

main driver of this process of research and 

extension. For example, occurrence of a new 

plant disease can be attributed to certain 

organism by the researcher and the 

extensionist has to stimulate the farmer to go 

back into his memory to search for something 

that might have triggered the infection to 

know its probable cause. 

Principles in PTD

¡ All the actors in the process of Equality: 

technology development must be regarded 

equally.  The viewpoints ,  expert ise, 

experiences etc. of each partner is crucial for 

the process to accomplish the stated objective 

of designing a suitable technology.

¡  There is no issue in Control of locals:

technology development process that can be 

considered beyond the control of the local 

community. 

¡ The process must focus on Novelty of ideas: 

the novelty of ideas and only new ideas 

should be experimented.

¡  All the ideas Ideas from local situation:

must come from needs and capacity 

/resources of local people to reflect the local 

conditions precisely. 

¡ Ideas must have Adoptability potential: 

potentials to be disseminated among the 

masses in the region that is being represented 

in the process.

¡ The process Monitoring and evaluation: 

must be monitored thoroughly and recorded 

for evaluation of experiment's results and 

impacts.  

Times to use PTD

 Participatory Technology Development, as a 

methodology, can be deployed when the farmers 

¡ Researcher

 The researcher has the scientific knowledge 

and analytical skills about the field 

issue/problem under consideration. Thus, 

he/she is expected to contribute in terms of 

providing scientific bases and reasoning for 

the problems, available technical solutions 

and other possible alternatives. Moreover, 

he/she may analyze the situation and suggest 

ideal measures to be taken and validation of 

crude traditional methods and remedies. 

Similarly, the researcher can study the 

technical aspects in laboratory, which may 

prove a great deal in finding solution to the 

problem. For example, a new plant disease 

has to be researched for its causing organism, 

vectors, their life cycles etc.

¡ Farmer

 The farmer has the knowledge of local 

situations, available resources, social and 

economical aspects etc. Additionally, he/she 

has the practical experience and skills in 

dealing with the same or similar issues under 

consideration. Therefore, he/she is supposed 

to offer local solutions, validate the applicability 

of offered solutions in terms of socio-economic 

conditions etc. For example, appearance of 

new plant disease can be correlated to certain 

new practice followed in the region which is 

known only to local people. 

¡ Extensionist

 The first and foremost responsibility and 

expertise of an extensionist is in terms of 

facilitating a healthy learning environment 

between other actors of PTD. He/she has to 

have the  necessary knowledge and 

facilitation skills to organize a dialogue 

where scientific bases to a topic can be 

related to local situations. Moreover, it is 

his/her first duty to understand and appreciate 

the local scenario as perceived by the 
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experiments.

C.  Implementation

 Once a momentarily satisfactory idea is 

experimented and it turns out to be successful in 

dealing with the problem, now it is the time to test 

the solution in field conditions.

a)  An action plan Action plan development:

is developed for testing the idea as a solution 

to the problem. When, where, how and with 

whom the technology is tested is defined in 

the action plan. Thorough consultations 

with all the actors must be held before 

finalizing the road map of implementation.

b)  The Collaborative implementation:

implementation of the technological 

solution in field should be a collaborative 

effort between the researcher, extensionist 

and most importantly the farmer. 

D.  Monitoring & Evaluation

 The process of technology development 

must be closely monitored and any deviation from 

t h e  e x p e c t e d  p a t h  c a n  b e  c o r r e c t e d . 

Documentation of each and every aspect is 

significant for final evaluation of developed 

technology.

E. Finalization

It is concluding session for the research part 

of the technology development process.

a) The results of the Experiment evaluation: 

exper iment  a re  shared  among the 

participants and the evolved product is 

tested for its applicability in the local 

conditions. The product or the technology 

developed should be technically feasible, 

economically viable, environmentally 

sustainable and socially acceptable. In toto, 

in a locality have certain problems but lack 

solutions to those problems. There can be ready 

made solutions available to those problem but the 

existing solutions may demand higher external 

input usage. Similarly, there can be few farmers' 

ideas that need to be experimented by the 

researchers; this is the time to go for PTD.

PTD process

A. Preparation phase

The beginning of PTD involves basic 

preparations like rapport building between 

the three actors, defining their roles and 

responsibilities etc. 

a) Situation analysis: It involves studying the 

various aspects of local situation i.e. climatic 

factors, vegetation, available farm resources 

etc.

b) The problems are Selection of topic: 

identified and prioritized for focused 

experimentation.

B. Initiation phase

At this stage, the actual problem solving 

mechanism starts.

a)  Different ideas from all Idea generation:

the stakeholders are invited for testing to 

solve the stated problem. 

b)  An idea sheet is Idea sheet development:

developed from the obtained ideas. It 

involves raking the ideas based on their 

likeliness of finding successful solution to 

the stated problem. 

c)  Based on the Experiment selection:

p r i o r i t y,  i d e a s  a r e  s e l e c t e d  f o r 

experimentation. At this stage, experiments 

are conducted to solve the problem.

d)  Similar Experiment sheet development:

to the idea sheet an experiment sheet is also 

developed to keep the records of the 
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Problem identification: Local farmers revealed 

animal health as the main constraint during 

Participatory Rural Appraisal (PRA). Young men 

and women were found to own most of the goats. 

Therefore, the efforts were concentrated on 

owners of goats with health issues. Local 

veterinarians and local farmers identified i) 

contagious caprine pleuro pneumonia, ii) gastro-

intestinal parasites and iii) mange as the main 

diseases. Among these three, mange was selected 

to work on as the available commercial solution 

was considered unaffordable and the disease was 

endemic to the area. Moreover, the survey found 

that mange was the second most important cause 

of mortality amongst goats in the districts. 

Finding solution: The efforts began to find a 

locally available and affordable solution to the 

defined problem. Talks with locals revealed that 

there were eight local concoctions being used or 

tested by the local herbalists.  Out of these eight 

concoctions, four were selected for the trials. 

Finally, both farmers and researchers agreed to 

use the concoction of tamarind and castor oil. It 

was compared with the two recommended 

commercial  medicines  namely organo-

phosphorus acaricide (Supa dip) and Ivermectin 

(Ivomex), which were used as experimental 

controls. A trial was organized on infected herds 

of farmers. 

 The  r e sea r che r s ,  ba sed  on  t he 

assumptions of no. of goat owning households, 

risk prone goats, access to raw material and 

availability of labour, concluded that the 

technology had potential to cater to the needs of 

9,000 households in the study area; 216,000 

households in Kenya and 540,000 households in 

East Africa.

it should satisfy all or most of the attributes 

of innovation viz. relative advantage, 

compatibility, complexity, trialability and 

observability. 

b)  Once the evaluation is Report writing:

complete, thorough report of the technology 

development process is put into the words 

on paper. 

F. Dissemination:

 Once the research findings are approved 

by all the actors for their extension to other fellow 

farmers, the focus is shifted to communicating the 

proven idea.

a)  Extension Material development:

Strategies for disseminating technology is 

chalked out and extension materials are 

developed for the purpose.

b) This is the Experiment dissemination: 

stage where the proven technology is 

recommended to the other people for 

adoption.

Case study

 A case study, as presented by Conroy et 

al. (2004) is presented here:

· Dry land Applied Project title (Duration): 

Research and Extension Project (1993-97)

·  Mbeere, Tharaka-Nithi Area of operation:

and Central Isiolo districts Kenya

· Principal agencies: 

 i) Kenya Agricultural Research Institute, 

Regional Research Centre – Embu

 ii) Department of Extension (Veterinary 

Officer)

 iii) Natural Resources Institute

· :  DFID ' s  Na tu ra l Funding  agency

Resources Systems Programme
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·  diagnostic PRAs, group Extensionists:

discussions etc.

· identification of main Researchers: 

diseases, check effectiveness of technology, 

compare experiment with the control etc.

Roles played by actors

·  identified animal health as the Farmers:

priority constraint, prioritized which animals 

were most important to them, identification 

of main diseases etc.

Farmer resources 
needed 

Availability and 
accessibility of raw 
materials  

Technology’s 
adaptability

 

Tamarind fruit paste mixed with oily 

paste of crushed roasted castor oil 

seed in equal quantities – applied 

weekly for four weeks.

It needs labour to harvest and process 

raw material. Thus, preferably the 

harvesting time should not coincide 

with labour demand for other 

purposes.

Tamarindus indica was widespread 

and fruits were also sold in local 

markets. Castor (Ricinus comunis) 

is also widespread. Thus, both 

ingredients are reasonably accessible.

Sheep and calves were also infected 

with mange; therefore, were also 

treated.

Ivermectin, an injectable drug that is 

commercially available. Injection is 

repeated seven days after the initial 

dose: each dose is 1 ml.

A 50 ml bottle of Ivomec costed about 

Ksh 5000 and was enough to treat 25 

mature goats. One might have to sell 

4–6 healthy goats to save 25 sick goats. 

Moreover, selling a healthy goat from a 

sick flock was not easy. 

Ivermectin is available in towns under 

the trade name Ivomec®.

The technology is effective in treating 

other ruminants

reveal their actual needs and expectations 

from the technology.

iii) The land ownership must be clearly defined 

as the process may get hampered due to this 

critical factor.

iv) The research or extension agency should 

not promise any support, as the perception 

of the farmer may change from participant 

to beneficiary.

v) The action plan and implementation should 

focus on farmers needs with commitment 

and set time line.

vi) For any outside agency, it is necessary to 

Lessons learned

 PTD has been tried at many locations 

across the world for finding solutions to people's 

problem using local wisdom. The learning from 

these attempts for the PTD practitioners:

i) It is very much necessary to develop 

common understanding among the actors 

about clarity of roles at the initiation stage. 

The collaboration must be developed based 

on mutual respect of each other's roles.

ii) The most important actor in the process is 

the farmer; therefore, the farmers must 

Aspects
 

Experiment
 

Control
 

Technology
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change oriented and research organizations 

should try fortifying the innovative spirit among 

the farmers. PTD offers a platform for the 

researchers, farmers and extensionists to 

cooperate, co-exist and thrive. Moreover, it 

contributes to development research and 

extension approaches. PTD proposes and builds 

on the philosophy of “Helping them to Help 

themselves”, which is working with the farmers 

rather than working for them.
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work with local government and NGOs.

vii) The more effective way is to work with few 

enthusiastic farmers.

viii) It is more important for the small and 

marginal farmers to minimize risks than to 

maximize profits. 

Challenges

 Although the Participatory Technology 

Development methodology seems to be very 

attractive in terms of its approach to find solutions 

to people's problems, it has few limitations that 

can seriously affect the process. Few of these 

challenges are mentioned below:

¡ Many a times the extensionists are not well 

trained to handle the situations that may 

arise in the process. 

¡ It is very difficult to obtain collaboration 

and coordination among the three actors.

¡ In many situations, there may arise any 

fresh idea worth experimenting. And, when 

new ideas are found the experiment might 

not have been well planned to address the 

issue.

¡ Moreover, the agents and agencies that try 

innovative or unconventional methods find 

poor support from the funding agencies. 

Additionally, the public funds in research 

are very limited and are sometimes on 

decline. 

Conclusion

Problems of people will keep arising and 

there will always be a need to find out new 

technological solutions to those problems. 

Moreover, technology development per se is 

continuous process. Availability, accessibility and 

affordability of technologies would encourage 

researcher to find better solutions every time. 

With respect to agriculture, farmers must be 
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their income, but also their best insurance against 

any natural calamity. Thus, the livestock sector 

has emerged as one of the important drivers of 

agricultural growth and diversification in India. 

The objective of this paper is to examine the role 

of various livestock farming, its prospects and 

challenges in achieving food and livelihoods 

security in the country. 

Background 

Mankind has been utilizing different 

animal species from the dawn of civilization for a 

variety of purposes viz. production of milk, meat, 

wool, egg and skin/leather. Apart from these, 

various animal species are also used for draught 

power, companionship, entertainment, research 

experimentation, sports, security etc. However, 

livestock includes domesticated animals 

intentionally reared in an agricultural setting for 

want of food or fibre, or for their labour. It 

includes Pigs, Cattle, Goats, Sheep, Poultry, 

Horses, Donkey, Camel, Yak, Mithun etc. The 

type of livestock reared varies region-wise and 

depends on factors such as climate, consumer 

demand, native animals, local traditions, and land 

type. India has a rich heritage of rearing livestock 

and animal husbandry is culturally and 

economically imbibed into the society. Thus, they 

have been responsible for developing and 

conserving domestic animal diversity with 

important genetic traits. It is home to number of 

breeds of cattle, small ruminants, fowl, pigs and 

Introduction

India is an agriculture based country and 

more than 70% of the farmers are landless and 

marginal (Kozel and Parker 2003; Taneja and 

Birthal 2004) where per capita land holding is 

hardly 0.2 Ha. In the prevailing socio-economic 

conditions, tradition crop farming is a serious 

concern for livelihood and food security in rural 

areas and for the entire country. Nevertheless, the 

agr icu l tu ra l  sys tem of  our  coun t ry  i s 

predominantly a mixed crop-livestock farming 

system in which crop production is combined 

with the rearing of livestock, which supplements 

the farm incomes. Therefore, the future of 

sustainable agriculture growth and food security 

in India depends on the performance of allied 

sector. According to NSSO estimates in 2014, 

agriculture sector contributes to around half of the 

income of farmers and more than one-tenth is 

being contributed by livestock sector, thus 

making contribution of agriculture and allied 

sector more than 60% in total income of the 

farmer. The small and marginal farmers have only 

44% of the land, but contribute to more than 80% 

of livestock and fishery. The conducive climatic 

and topographical conditions of India led to 

emergence of livestock sector as a key socio-

economic driver of rural households. The small 

farmers, especially the landless livestock holders, 

are extensively dependent on income from the 

sale of milk and animals to meet their daily 

household expenses. They not only contribute to 

NUTRITIONAL AND LIVELIHOOD SECURITY 
THROUGH LIVESTOCK FARMING

Pragya Bhadauria* and Y.S. Jadoun 

*ICAR-Agricultural Technology Application Research Institute, Ludhiana
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the population of sheep (65.07 millions), fourth in 

chicken production (729.2 million s) and ninth in 

camel population in the world. 

The major components of India's 

livestock industries are cattle and buffalo raised 

mainly for milk and provide meat as an adjunct. 

Only surplus buffalo males and unproductive 

s tock that  are  of ten old ,  infer t i le  and 

malnourished used for meat purpose. There are 

significant changes takes place in the composition 

of the Indian livestock sector during post-

independence (especially since the late 1970s). 

For instance, buffalo population in the country 

recorded faster growth rate than that of cattle. The 

population of poultry witnessed spectacular 

growth and its number has increased by over 

fourfold. Non-ruminant production (poultry and 

pigs) has increasingly become commercialised 

and industrial in nature. It may due to changes in 

the utility of livestock for farmers and the 

consumption of livestock products like eggs, milk 

and meat is increasing both in urban and rural 

areas. However, there is not much significant 

increase in number of small ruminants and there 

growth rate is almost stagnant which may be due 

to deterioration of the common grazing lands that 

provide most of the fodder requirements of small 

ruminants (Table 1).

Contribution of livestock to Indian 

economy 

Livestock and fisheries contribute 

4.11% to the Gross domestic Product (GDP). It 

contributes to about 25.6% to the GDP from 

agriculture and allied sector. In fact, livestock 

have been growing faster than the crops 

component for a decade. It has shown an annual 

rate of 5.6%, which is higher than the growth rate 

of agriculture sector (3.3%) during the past two 

decades. The Economic Survey of India, 2018 

equine species among others. Across India, these 

breeds are icons of the inter-generational wisdom 

of the pastoral and livestock rearing communities. 

Traditionally, cattle rearing in India are not just 

confined to milk production alone, it has religious 

sentiments too. Animals like oxen, male 

buffaloes, ponies or mules are utilised for draught 

power as a cheap modes of transport for the poor 

farmers. Goat and sheep are known as the poor 

man's cow or bank on hooves which survive with 

least resources. In this way livestock plays a 

multifaceted role as food source (by providing 

nutrient-rich food products), generate income and 

employment and act as a cushion against crop 

failure, provide draught power and manure inputs 

to the crop subsector, and contribute to foreign 

exchange through exports (Birthal and  Rao, 

2002). 

Livestock resources of India

The livestock sector of India is one of the 

largest in the world and accounts for 11.6% of the 

global livestock population (BAHS, 2014). It has 

vast resources of livestock species, which play an 

important role in the national economy and also in 

the socioeconomic development of millions of 

rural households. Out of total livestock in the 

country, 37.28 % 

were cattle, 21.23 

%  b u f f a l o e s , 

12.71 % sheep, 

26.40 % goats and 

2.01 % pigs. All 

o t h e r  a n i m a l s 

such as mithun, 

y a k s ,  h o r s e s , 

ponies, mules, donkey and camels are 0.37 % of 

the total livestock. India stood first in the total 

buffalo population in the world- 108.7 million 

buffaloes, second in the population of cattle 

(190.9 million) and goats (135.2 million), third in 

Distribution of Livestock
Pigs

2.01%
Others
0.37%

Goat
26.40%

Cattle
37.28%

Sheep
12.71%

Buffalo
21.23%
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Role of livestock farming in food 

security 

According to World Food Summit in 

1996, food security is defined as “when all people, 

at all times, have physical and economic access to 

sufficient, safe, and nutritious food that meets 

their dietary needs and food preferences for an 

active and healthy life”. According to World Bank 

(2015), 30 per cent of Indian population lives 

below poverty line and more than 70 per cent of 

these reside in rural areas with meager means of 

nutrition and hence food insecurity. These masses 

can be targeted and brought under the umbrella of 

food security by promoting livestock farming 

amongst them and helping them to sustain their 

food demands. Livestock directly contribute to 

nutrition security in form of “animal-source 

foods” i.e. milk, meat, and eggs, which are one of 

the best sources of high quality protein and 

micronutrients that are essential for normal 

development and good health. Livestock 

contribute to food supply by converting low-

value materials, inedible or unpalatable for 

report shows that the share of crops declined to 60 

per cent in 2015-16, from 65 per cent in 2011-12. 

In the same period, the share of livestock 

increased from 22 per cent to 26 per cent. 

According to latest report of the Central Statistics 

Office, livestock value output is ₹ 917,910 crore 

at current prices in 2016-17 and milk alone 

constitutes 67 per cent of the total value or 

₹ 614,387 crore. Globally, India accounts for the 

highest milk production, second highest in fish 

production and third highest in production of 

dairy products. The rising global demand for 

livestock products, various global trade 

negotiations and reforming domestic markets in 

India, have substantially expanded international 

markets for livestock products. According to 

World Food Organization estimates, every rupee 

invested in livestock sector of India potentially 

yields 4 times its value. Therefore it is pertinent to 

say that there are plentiful opportunities in 

livestock sector to emerge as an engine of future 

agricultural growth.

 Table : Trends in livestock population in India during inter-census period

S. No. Species 17th Livestock

Census 2003

 

(no. in millions)

18th Livestock

Census 2007

 

(no. in millions)

19th Livestock

Census 2012

(no. in millions)
 

Growth Rate (%)

1 Cattle
 

185.2
 

199.1
 

190.9
 

-4.10

2 Buffalo
 

97.9
 

105.3
 

108.7
 

3.19

3 Yaks 0.1 0.1  0.1  -7.82

4 Mithuns 0.3 0.3  0.3  12.85

5 Sheep 61.5 71.6  65.0  -9.07

6 Goat
 

124.4
 

140.5
 

135.2
 

-3.82

7 Pigs
 

13.5
 

11.1
 

10.3
 

-7.54

8 Other animals
 

2.2
 

1.7
 

1.48
 

-12.94

9 Poultry 489.0 648.8 729.2 12.39
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species, piggery has the most potential source for 

meat production as it is the most efficient feed 

converters after the broiler. Pork acts as important 

source of cheap animal protein for the weaker 

sections who can-not afford costlier meat. The 

pork provides high amount of animal fat which is 

a rich source of energy as well as other important 

micronutrients and macronutrients. The lard 

present in pig meat imparts a typical flavour to the 

cooked pork, which has made it popular among a 

large mass of people especially in north east 

region of India.  

R o l e  o f  l i v e s t o c k  f a r m i n g  i n 

employment generation 

Livestock sector plays multi-faceted 

roles in socio-economic development and act as 

key driver of economy in terms of employment. It 

is reported that livestock seems to have an 

influence in overcoming the severity of suicidal 

trend among the Indian farmers up to 79 percent 

(Mishra, 2008). It is served as natural capital, 

which can be easily reproduced to act as a living 

bank with offspring as interest, and an insurance 

against income shocks of crop failure and natural 

calamities to the farmers. Several empirical 

studies indicated that livestock rearing has 

significant positive impact on equity in terms of 

income and employment and poverty reduction in 

rural areas (Singh and Hazell 1993; Birthal and 

Ali 2005) as distribution of livestock is more 

egalitarian compared to land (Taneja and Birthal 

2004). It provides livelihood to two-third of rural 

community and contributed 16% to the income of 

small farm households as against an average of 

14% for all rural households (DADF, 2017). 

About 16.44 million workers as per usual status 

were engaged in activities of animals farming, 

mixed farming, fishing and aquaculture (NSSO, 

2012). It generates a continuous stream of income 

and employment, reducing seasonality in 

people, into milk, meat, eggs and fish which are 

the major source of proteins and fats for human 

beings. Milk is a significant source of both energy 

and protein, including many essential amino acids 

and micro-nutrients such as Vitamins A and D. 

Increased milk consumption is therefore assumed 

to improve nutritional outcomes for households. 

Goat milk has therapeutic properties and is easily 

digestible due to smaller size of fat globules and 

serves as a ready source of family nutrition.

On account of favourable socio-

economic factors such as changing eating habits, 

higher purchasing power,  urbanization, 

increasing health consciousness towards protein 

rich diet, there has been increase in demand for 

meat and the sector has gained importance in 

terms of contribution to income, employment and 

foreign exchange. Meat and egg are cheap and 

best animal protein sources for human beings. 

Egg is complete diet, except vitamin-C and fiber 

and it is the only food which is unadulterated with 

high biological value. It is the cheapest animal 

protein having more shelf life and has no social 

taboos. As, in Indian context, culture, traditions, 

customs, and taboos influence meat consumption 

to a great extent. However, studies show that 

urbanization has been causing a rise in demand for 

meat products

 Poultry meat is rich in the omega-3 fats 

and other essential nutrients. Furthermore, 

chicken is cheaper than other protein sources and 

it does not have any social taboo. Other meats 

such as chevon, mutton or fish are available, but 

highly priced. Although, goat meat (chevon) is 

one of most preferred meat type by the consumers 

in many states of India especially during religious 

functions. They have short generation intervals, 

higher rates of prolificacy, and marketing of 

mutton and chevon products is far easier. 

Nevertheless, among the various livestock 
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over 60% of all milch animals They retain one to 

three animals and only around 15 percent 
th households own more than 4 milch animals (12

Livestock Census, GOI). Most of the dairy 

farmers in India are raising animals at small scale 

by traditional method that are playing an 

important role in the total milk production and 

economy of the country. Women accounted for 

93% of total employment in dairy production. 

Almost all regions of India are suitable for setting 

up dairy farming business.  

Apart from employment generated by 

rearing of animals, the procurement of milk and 

its processing also provides substantial 

employment. Over the last few years, demand for 

processed milk and milk derivatives has been 

rising, driven by changing income and 

consumption patterns. Ghee, Makkhan, Dahi, 

Paneer, Lassi, Khoa, Rabdi, Channa, Barfi and 

other sweets can be made easily from the milk and 

can be sold in the market at better prices and can 

also be consumed by the family. The educated 

unemployed youth can also take up dairy farming 

as a source of employment through institutional 

support and produce clean and safe milk at 

economic prices that can be afforded by the 

public. The sector needs focused attention 

particularly in drought prone area where there is 

all the more need to add to the incomes of the 

farmers. The government, too, has introduced 

various schemes and initiatives aimed at the 

development of the dairy sector. Farmers can be 

trained to switch to scientific dairy practices by 

procuring elite dairy animals and better 

husbandry practices for increasing the milk 

production that will further enhance their 

livelihood and serve as complete food for others. 

2.    Poultry Sector

Within the livestock sector, poultry has 

been the fastest growing sub-sector. Poultry 

livelihood patterns particularly of the poor. 

Although traditional livestock farming is largely 

in the hands of women as they are performing 

majority activities of livestock management such 

as fodder collection, grazing of animals, care of 

animals, feeding, watering and health care, 

management, milking, cleaning of animal sheds 

etc. Their involvement in the post-harvest 

operations like household-level processing, value 

addition is the exclusive responsibilities of 

women. They also prepare cooking fuel by 

mixing dung with twigs and crop residues. In fact 

animal husbandry is becoming feminized and 

they contribute 60 to 80% of labour in the animal 

husbandry. 

Status, Opportunities and Challenges 

in livestock farming

1.     Dairy Sector

Among various livestock products, milk 

constitutes the major share (67%) in value of 

outputs from the animal husbandry sector and is 

the single largest commodity contributing to the 

value of output from agriculture. India's milk 

production has increased upto 176.35 MMT in 

2017-18, with a growth rate of 6.62 per cent and 

the per capita availability of milk in India during 

2017-18 was 375 gm/day (DADF, 2017-18). With 

this the country ranks first in global milk 

production. It provides livelihood to millions of 

homes in villages, ensuring supply of quality milk 

and milk products to people in both urban and 

rural areas. According to Karmakar and Banerjee 

(2006) dairying has been considered as one of the 

activities aimed at alleviating the poverty and 

unemployment especially in the rain-fed and 

drought-prone regions. As per the reports of 

Agriculture Skill Council of India (ASCI), small 

and marginal farmers earn about 40 per cent of 

their daily income from dairy animals as they own 
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3.    Small Ruminants

The small ruminant sector, comprising 

of sheep and goats, constitute an important role in 

the agrarian economy, especially in areas where 

crop and dairy farming are not economical. Sheep 

and goat farming has been recommended as the 

best choice for the rural people in India because of 

the low investment, wide adaptability, high 

fertility and fecundity, low feed and management 

needs, high feed conversion efficiency, quick pay-

off and low risk involved. Goat is mainly reared 

for milk, meat, fibre, sale of breeding stock as an 

income source. Goats constitute 26.40 % of the 
thtotal livestock population and the 19  Livestock 

Census puts the number of goats in the country at 

135.17 million and provides 3.54 % of the total 

milk production in the country. Goats contribute ₹ 

1,06,335 million annually to the national 

economy and are a source of nutritional security 

to small and marginal farmers. Goats are among 

the main meat-producing animals in India, whose 

meat (chevon) is one of the choicest meats and has 

huge domestic demand. Due to its good economic 

prospects, goat rearing under intensive and semi-

intensive system for commercial production has 

been gaining momentum for the past couple of 

years. High demand for goat and its products with 

potential of good economic returns have been 

deriving many farmers to take up the goat 

enterprise on a commercial scale. 

Similarly, Sheep serves to be an asset for 

population dwelling in hilly and temperate areas 

as these species of livestock are best suited 

to mountainous terrain. Sheep with its multi-facet 

utility for wool, meat, milk, skins and manure, 

form an important component of rural economy 

part icular ly in the ar id,  semi-arid and 

mountainous areas of the country. The total Sheep 

population in India is 65 Million and out of which 

80% is located in six states. In the total meat 

sector in India is valued at about ₹ 80,000 crore 

(2015-16) broadly divided into two sub-

sectors – one with a highly organized 

commercial sector with about 80% of the total 

market share (₹ 64,000 crore) and the other 

being unorganized with about 20% of the total 

market share of ₹ 16,000 crore. India produced 

88 billion eggs in 2016-17; the per capita egg 

production being 69. The poultry meat 

production in the country has increased to 

nearly 3.46 million tons during the year 2016-

17 from 3.26 million tonnes during the year 

2015-16. The sector has grown at a rate of 6% 
rd over the years. India is currently ranked 3 in 

t hegg production and 4  in chicken meat 

production in the world. The year round 

employment  can  be  genera ted  by  the 

unemployed villagers by adopting poultry 

farming either as layer or broiler. As per the report 

of FAO, 2008 more than 3 million people 

employed in poultry sector part-time or full time. 

The unorganized sector also referred to 

as backyard poultry plays a key role in 

supplementary income generation and family 

nutrition to the poorest of the poor. It serves as a 

backbone for the “Food Security Model” for 

the rural poor. The government has supported 

many projects which led to the evolution of 

this sector among the rural areas. It generates 

cash income and provides employment 

opportunities especially to the women and 

improves household nutrition. Backyard 

Poultry rearing has significant advantages over 

other livestock activities because it can be 

taken up under diversified agro-climatic 

conditions with minimal investment and can be 

easily managed by the children and ladies of 

the house. It can provide quick returns and 

constant source of income throughout the year, 

as it enjoys good market demand and prices. 
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contribute significantly in rural and economic 

development of the country.  Livestock, not only 

provides stability to the agricultural rural 

households at the time of crop failures but also 

sustain their food demands. It also helps in 

women empowerment and provides livelihood to 

many marginal farmers. Livestock based foods 

are complete in every aspect being rich in energy, 

protein and lipids essential  for overall 

development of the human body. Pigs and poultry 

are likely to remain the main source of meat where 

rapid urbanization is occurring. Sale of value 

added products paves way for an extra income to 

the farmer to sustain their economy. Therefore, in 

agriculture based economy real development can 

be achieved only by integrating livestock and 

agriculture for long term sustainability goals.
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an increase in productivity through better 

technology and varieties and increased use of 

qual i ty  seed ,  fe r t i l izer,  i r r iga t ion  and 

agrochemicals; (b) incentive structure in the form 

of remunerative prices for some crop sand 

subsidies on farm inputs; (c) public investments 

in and for agriculture and (d) facilitating 

institutions etc. With the establishment of 

processing centres/units, existing post-harvest 

losses can be minimized upto 30per cent which 

occurred due to non-availability of processing 

and post-harvest infrastructure facilities, and 

farmers will also realize higher prices of their 

produce by 5 per cent.

Govt. of India has undertaken ever a 

initiatives in the recent past in terms of 

implementation of ease of doing business, 

creating a policy frame work and development of 

infrastructure facilities to make it easy for 

organizations in the farming, agriculture and food 

processing sectors to set up and do business in the 

Abstract

The overall growth of farmers would 

require a shift from production-based agriculture 

to profit based farming. Small and marginal 

farmers, who constitute around 85 percent of total 

farming population, are last to reap the benefits of 

agro-based enterprises; as they end up fighting 

distress sale and post-harvest losses. The clear 

picture of farmer's condition is shown by the 

average wholesale price at which commodity is 

sold by producer to trader. The techno-economic 

activities carried out for conservation and 

handling of agricultural produce and to make it 

usable as food, feed, fibre, fuel or industrial raw 

material is called Agro processing. Agricultural 

products processing in a country increases 

employment, variety in food consumption, 

minimizes post-harvest losses and enhances profit 

margins of farmers. The present article will 

through light on processing technologies which 

are suitable for small scale entrepreneurship in 

production catchment. 

Introduction

India is agrarian country; however the 

remuneration received by farmers is not as 

expected. Earlier the strategy was to increase 

production so that food security can be ensured to 

the people of country. This strategy involved (a) 

PROCESSING TECHNOLOGIES SUITABLE FOR 
SMALL SCALE ENTREPRENEURSHIP

1 2 3
Sandeep Mann , Sachin Mittal , Yogesh B. Kalnar , 

4
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1-4

ICAR-Central Institute of Post-Harvest Engineering and Technology, Ludhiana, Punjab

Fig : Ways to increase the farmers' income
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enough income from their produce. They are 

dependent on middlemen and moneylenders. A 

large proportion of the crop is wasted due to poor 

storage facilities, lack of knowledge, improper 

transportation to distant markets etc. The post-

harvest losses of agricultural produce at national 

level were estimated to be ₹ 92,651 crore 

(MOFPI,2017).These losses amount to 4.65-5.99 

per cent for cereals,4.58-15.88 per cent for fruits 

and vegetables, 6.36-8.41 per cent for pulses, 

3.08-9.96 per cent for oilseeds and 6.74 per cent 

country. Agriculture sector in India contributes 

nearly half of the national income, providing jobs 

to three fourth of the total population. India has 

achieved self-sufficiency in agriculture by using 

improved varieties and advanced agricultural 

technologies. India is the highest producer of 

milk, bananas, guavas, mangoes, cashew nuts and 

buffalo meat in world and second rank in rice, 

wheat, groundnuts, sugarcane, peas and onions. 

But farmer's economic status is not progressing at 

same rate at ground level. Farmers are not getting 

Table : Recent trends in Agro-processing technologies

S. No. Crop/Item Recent products, processes, trends and technologies

1 Rice

 Ø

 

Fully automatic modern rice mills

 

Ø

 

Partially cooked/quick cooking rice

 

Ø

 

Breakfast cereals and value-added products

 

Ø

 

Attractive packaging and branding

 

2 Wheat
 

Ø

 

Fully automatic roller flour mills

 

Ø

 
Whole bran wheat flour

 

Ø

 
Fortified wheat flour

 

Ø
 

Attractive packaging and branding
 

Ø
 

Large number of baked products
 

Ø
 

Automatic chapatti making machines
 

3 Maize 

Ø
 

Corn flour-packaged and branded
 

Ø Corn flakes and value-added products including ready-to-eat 
snacks (salted & sweetened)  

Ø Starch material, corn oil with specific consumer desired 
attributes 

Ø Cattle feed 
Ø Baby corn 

4 Coarse cereals 

Ø Value-added products including breakfast foods & extruded 
fortified tasty products.  

Ø
 

Industrial raw materials.
 

5 Pulses
 

Ø
 

Automatic processing units for pulses with driers, colour sorters 
and packaging unit.

 Ø
 

Attractive consumer packaging with branding.
 Ø

 
Cold storing of processed pulses.

 Ø

 

Snack foods and other value added products.

 

6 Soyabean

Ø

 

Production of full fat soy flour/enzyme active soy flour for 
bakery and fortified foods.

Ø Soya milk and soya paneer.
Ø Ready-to-eat snack foods.
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agriculture contributes to a rapid rise in agro-

processing, which in turn provides new engines of 

growth as well as an opportunity to substitute 

imports. Despite the significant difference in 

structure of the agro-industrial sectors by country, 

one apparent feature common to all African 

countries is the dominance of food manufacturing 

in agro-industry. The agro-industrial sectors in the 

African region are further analysed using six 

countries namely Egypt, Ethiopia, Madagascar, 

Morocco, Kenya and South Africa. The share of 

food and beverages ranges from 15 to 40 percent 

of total value added. The share of food 

manufacture is more than 40 percent in Ethiopia. 

In Kenya, the dominant role of the food and 

beverages industry is evident, while the other 

industries have a share of less than 5 percent. The 

agro-industrial sector in Ethiopia is characterized 

by the strong presence of the food and beverages 

industry which accounts for more than 40 percent 

of the value added of total manufacture (UNIDO, 

2013)

Conclusion

The impact of agro-based industries was 

significant on the income levels in all categories 

of peoples in the rural areas. One of the major 

backbone of Indian economy is agro based 

industries which provide employment, income 

generation, industrial inputs and outputs, regional 

growth along with minimizing post-harvest losses 

and wastage of cereals, pulses, food grains etc. 

The socio-economic development of the country 

is directly dependent on growth of agricultural 

sector. Therefore, it is concluded that, there is a 

vast scope in the export of agro based products in 

future with huge volume of foreign exchange and 

there is a need of specialized and effective steps to 

be taken for promoting the agro based processing 

in future.

for poultry.

Agro processing could be defined as set 

of techno-economic activities carried out for 

conservation and handling of agricultural produce 

and to make it usable as food, feed, fibre, fuel or 

industrial raw material (Kachru, 2010). Hence, 

the agro-processing industry includes all 

operations from the stage of harvest till the 

material reaches the end users in the desired form, 

packaging, quantity, quality and price. Agro-

processing is now regarded as the sunrise sector of 

the Indian economy in view of its large potential 

for growth and likely socio economic impact 

specifically on employment and income 

generation. An enterprise where the required 

facilities for primary and secondary processing, 

storage, handling and drying of cereals, pulses, 

oilseeds, fruits, vegetables and spices are made 

available on rental/charge basis to rural people is 

called Agro-processing Centre (APC). This type 

of centre is managed by individuals/co-

operatives/community/organizations/voluntaryo

rganization. Machines and equipments used by 

these centres are of small to medium capacity 

which are easy to operate and handle. The centre 

helps in processing, preservation, handling and 

marketing needs of surplus produce available in a 

village or a cluster of villages (Paramasivan and 

Pasupathi, 2016). Thus, it is a means of providing 

income and employment to rural people through 

agro-processing activities of various produce. 

Such agro-processing centres may be established 

at cluster of 4-5 villages or block level.

The production relationship between 

agriculture and industry is a key element for 

economic growth in Africa. Agriculture 

contributes up to 60 percent of GDP in some 

African countries. Agriculture generates forward 

linkages with agricultural outputs being supplied 

as inputs into manufacturing. Fast growth in 
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List of technologies developed at ICAR-CIPHET

1.    Pilot plant for Kinnow Processing

Ø The pilot plant consists of feed conveyor, washer, shifter/diverter, grader, waxing unit, hot air dryer 
 

2.    Chilli Processing plant

  

3.     Tomato processing plant

4 ation in Mango.   Maturity determin 5.    Banana Comb Cutter

Ø Capacity: 300 kg/day.   Ø Capacity: 0.5 T/h

Ø Cost: ₹ 14 Lakh Ø Cost: ₹ 13 Lakh

Ø Capacity: About 100 mangoes per hour

Ø Colour and maturity index chart were also 

developed to determine maturity. 

Ø This technique can be employed to sort the 

mangoes at export port, big mandies and in 

processing plant. 

Ø It is a useful to de-stem the comb from the 

banana bunch. 

Ø It replaces the use of sickle, which was much 

labourious and time consuming.

Ø It is safe for human and banana hands and can 

be used for faster work
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6.    Pomegranate Aril Extractor
 

 

7.    Mechanical Pomegranate Aril Extractor 

8.    Tomato Grader 9.     Rotary Maize Cob Sheller

 

    

Ø Due to counter rotation of the holders, 

fruit breaks into two irregular halves 

loosening the arils for easy separation. 

Ø About 20-25% arils are already 

separated in the process of irregular 

breaking due to shearing action on the 

inner sheath and outer peel and rest are 

separated by hand.

Ø Higher aril extraction capacity around 

5.0 quintal per hour.

Ø Aril extraction/separation efficiency is 

in the range of 90-94%.

Ø Mechanical damage received by arils is 

only 1-2%.

Ø Capacity:325 kg/hr 

Ø Overall grading efficiency: 66%.

Ø Cost: ₹ 18000.00

Ø Three Grades: 25-40 mm, 40-55 mm, 55-

70 mm and > 70 mm 
°Ø The collector is inclined at 10  so that the 

tomatoes slide directly in crates. 

Ø Capacity: 65 kg/hr 

Ø Negligible drudgery

Ø Suitable for all varieties of maize. 

Ø Zero damage to grains during shelling 

Ø No cleaning of grains required. 

Ø Most suitable for seed producing agencies. 

Ø Seed shelling almost 100 percent .
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10.    Low Cost Flour Mixer 11.     Hydro Cooler cum Washer

   12.    Modern Rice Mill 13.   Modern Dal Mill

Ø Capacity: 200 kg/hr

Ø Mixing efficiency: 99.9 %

Ø For production of composite and 

micro nutrient enriched flours.

Ø Capacity: 1.8 T/h

Ø Cost: ₹ 65,000

Ø Works on the principle of water slide.

Ø Washing and cooling is done by water jets

Ø Removes adhering soil, dirt, microbial, 

pesticide contamination.

Ø Removes the field heat due to rapid 

cooling.

Ø Capacity: 0.5 T/h, Cost: 15.0 lakh

Ø For demonstration and training of 

entrepreneurs and also to conduct scale up 

trials on laboratory optimized conditions 

for rice and coarse cereals milling.

Ø Capacity: 0.5 T/day, Cost: 20.0 lakh

Ø For demonstration, training and incubation 

and also to conduct scale up trials on 

laboratory optimized conditions for pulse 

milling.
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14.   Technology for groundnut and soya milk, 
        curd and paneer 

15.   Low cost Collet Extruder

Ø The ground nut milk is rich in niacin and 

thiamine.

Ø It is also highly healthful as that of 

soybean milk with added advantage of not 

having strong beany flavor, no anti 

nutrients and no flatulence.

Ø The cost of the unit is ₹ 2 lakh, capacity 25 

kg/h, cost of accessories is ₹ 2 lakh and thus 

earn about minimum of ₹ 50,000 per month.

Ø Produces expanded ready to eat snacks 

using rice and pulse broken.

16.      Mobile Agro Processing Unit for Cleaning, Grading, Destoning of food Grains. 

Ø Cost: ₹ 3.0 - 4.0 lakh 

Ø Consists of grain cleaner (100-200 kg/h, 1 

kW); horizontal burr mill (75-100 kg/h, 

3.75 kW); Vertical Masala Mill (15-25 

kg/h, 1.5 kW); Pop Corn Making Machine 

(4 kg/h, 1.5 kW); and Diesel Generator Set: 

7.5 KVA, three phase.
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17.    Fan with Chilled water circulation 18.    System for Live Fish Storage

Ø Fan blade (Length-70 cm, Width-20 cm)

Ø Air velocity-5 m/s.

Ø Ice bank chiller plus phase change 

material

Ø Fogger with chilled water temperature 
odrop 4 C.

Ø Timer for fogger.

Ø The cost of storage works out to ₹ 1.50/kg 

for 24 hours and the price difference in the 

cost of live and dead fish is almost 50% (₹ 

90.00 for live fish against ₹ 60.00 dead iced 

fish).

Ø Consists of blower with pressure regulator 

and air filter, FRP tanks, diffuser stones, and 

regulator and distribution pipe assembly.

Ø To keep live fish for market purpose, the 

storage 20 lit. of water is required per 5-8 kg 

fish for a few days.

19.     Low Cost Polyhouse for Higher Benefit: Cost Ratio

2Ø Cost of construction: ₹ 70/m as compared to 
2₹ 500/m

Ø Tomato 90 t/ha & Capsicum 75 t/ha yield as 

compared to 20-25 T/h.

Ø Flowers Gladiolus significantly better than 

outside in spike length and number of 

florets and flower one month early.

80

A Compendium of International Training



20.    Evaporatively Cooled Room for Storage 

         of Fruits and Vegetables

21.   CIPHET Evaporative Cooled 

        Storage Structure

Ø The cost of the chamber is ₹ 50,000 and 

capacity is 2 tonnes. 

Ø An evaporatively cooled (EC) room 

(3x3x3m. size) was developed for on-farm 

storage of fruits and vegetables. 

Ø The summer temperature inside the EC 
0room was 5-8 C lower than that inside the 

ordinary room and winter temperature was 
05-8 C higher than that inside the ordinary room

Ø An ECS of about 5-7 tonne storage 

capacity may cost about ₹ 1.5-1.8 lakh.

Ø Developed for storage of fruits and 

vegetables for reducing losses after 

harvest.

Ø CIPHET ECS can  ach ieve  lower 

temperature than outside and relative 

humidity as high as 70-99 % depending 

upon the outside temperature. 

22.    Taro Peeler 23.    Wadi making Machine
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Ø Cost: ₹ 35,000

Ø Taro contains alkaloid-containing mucus 

just behind the peel which cause itching to 

skin when in contact. 

Ø Manual peeling could easily lead to itchy 

skin besides that due to long contact time of 

peeled taro with air, oxidation takes place & 

taro becomes yellow which results in the 

change of colour and flavour.  

Ø Keeping in view of the itching problem a 

prototype of peeling machine was designed 

and fabricated at CIPHET Ludhiana.

Ø Different sizes of Taro (five kg) per batch 

were put into the peeling chamber 

manually. The peeling at 100 rpm speed 

gave the best result with peeling efficiency 

of 95%.

Ø Cost: 4.5 lakh

Ø Capacity: 150 kg Wadis/hour.

Ø The machine is fabricated with an overall 

dimension 140x120x110 cm with food 

grade stainless steel body.

Ø The outer width of tray table is 12” on 

which five nos. of nozzles are pointed to 

facilitate five droppings of wadi batter in 

single stroke.

Ø Nine different shapes of wadi can be 

made by changing the shape of the die. 

Ø The developed machine completely 

eliminates the hand operation thereby 

reducing human drudgery and further 

contributing to food safety. 

Ø The developed machine is an initiative in 

mechanizing the production of Indian 

traditional foods.

24.    Animal Lifter

Ø Frame is made of heavy duty GI pipes.

Ø Low cost, portable and easy to dismantle.

Ø Polyester web straps supported with 

heavy duty fabric. Two straps are stitched 

crosswise. The length of straps can be 

adjusted with adjustable ratchet and self- 

locking buckle according to the size of 

the animal. 

Ø Length (for wrapping major part of girth 

of animal) and width of animal sling are 

1.58 m and 0.83 m.

Ø The animal lifter is made in such a way 

that sling legs will be almost vertical so 

that the stress in webbing straps is 

minimum.

Ø Breaking strength of strap is 3500 kg.
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25.    Live Fish Carrier system with Solar panel 

Ø Cost: 2 lakh.

Ø Runs by electric power (DC) supplied by 

4 batteries each of 12 V.

Ø It can run 80 km (with an average speed 

of 20 kmph) after one full charge.

Ø It has all facilities including aeration, 

filtration and ammonia removing to keep 

fish alive during transportation with less 

than 1% fish mortality per trip of 40 km 

with carps of 0.5-1.5 kg individual 

weight.

Ø The vehicle is useful for both freshwater 

and saltwater fishes to transport fish in 

live condition.

Ø LFCS requires only 1 worker which is 

otherwise 4-5 workers in case of 

traditional system, thus reducing cost of 

labour. 

Value Added Products developed at ICAR-CIPHET

1.   Guava Bar 2.    Minimal Processing of Pomegranate 

      Arils
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Ø Guava is perishable in nature and cannot be 

stored for more than two days during peak season.

Ø Guava can be processed into a number of 

products like fruits bar and beverage.

Ø Guava bar acceptable even after 6 month of 

storage.

Ø Pomegranate arils treated with Chlorinated 

water for 5 minutes (Sodium hypochloride 

100 ppm) + Antioxidant for 30 seconds (5% 

w/v Citric acid or Ascorbic Acid) and 

packed in 25 μSemi permeable film and 

store at 5±1 ºC maintains quality, colour and 

shelf life up to 16 days.

3.   Guava Bar 4.     Minimal Processing of Pomegranate Arils

Ø Excellent natural color.

Ø Very good texture.

Ø Rich in Vitamin C and minerals.

Ø Least enzymatic browning.

Ø Can keep well up to 6 months.

Ø Makhana kheer mix is a new product using 

ground makhana and sugar as main 

ingredients.

Ø The process avoids heating the makhana 

hence minimizes the energy consumption. 

Ø The developed ready to constitute makhana 

kheer mix has longer shelf life.5.   Powdering Technology for Beet root

Ø Beetroots are rich in the nutrient Betaine 

(betacyanin) which lowers toxic levels of 

homocysteine, a naturally occuring amino 

acid that can be harmful to blood vessels 

and thus beneficial to the blood, the heart, 

and the digestive system.

Ø CIPHET has standardized the process for 

making beetroot powder that can be further 

utilized for making various health products 

including ready to serve beverage.

Beer root powder Beer root RTS
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6.  Mustard Saag Powder 7.  Face Care Products from Kinnow peel

Ø The major ingredient of the ready to 

constitute mustard saag is mustard leaves. 

The other ingredients include spinach, 

fenugreek and other greens. 

Ø The taste and colour of the saag powder was 

observed to be acceptable on reconstitution.

Ø The dried powder on mixing with lukewarm/ 

hot water yield the inherent taste and odour 

of staple ingredients.

Ø Kinnow peel is a major (30-34 %) processing 

waste generated during kinnow processing.

Ø It is a rich source of vitamin C, carotenoids, 

limonene, antioxidants, micronutrients and 

antibacterial limonoids.

Ø The face mask/pack and face toner developed 

are a rich blend of major concentration of 

kinnow peel powdered extracts.

Ø The products possess very effective deep 

cleansing properties along with stringent, 

disinfectant and antiseptic action to protect 

facial skin from unwanted blemishes.

8.  Chilli Puree 9.  Chilli powder

Ø Processing of green chilies has vast potential 

as it would avoid lengthy drying operation 

and reduces losses and also can provide the 

chillies powder with higher nutrition and 

controlled pungency. 

Ø A process has been standardized for making 

green chilies powder and puree. About 130 g 

of green chilies powder and 300 ml puree 

could be prepared from one kilogram of 

fresh green chilies. 
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Ø At raw material cost of ₹ 15/kg of green 

chilies, the cost of green powder (100g dry 

weight) at ₹ 120/kg, and the cost of puree 

(600g) or chilies sauce at ₹ 100/kg, the 

breakeven point comes be 49.15% and 

payback period 1.91 years.

Ø 1kg of green chilies costing ₹ 15/-, the value 

added product of ₹ 70/- could be marketed.

10.    Ready to eat Chicken-vegetables Sandwich 11.    Ready to eat Chicken-vegetables Nuggets

Ø The major cost factors in the chicken meat 

based value added products like fried-

chicken, chicken nuggets are the price of 

raw meat, ingredients and imported 

equipment. 

Ø The reduction in cost of production to more 

affordable level can be achieved by careful 

selection of ingredients, reformulation 

with unconventional food ingredients and 

using indigenously available equipment.

Ø Salient features of this technology are; 1) 

Utilization of indigenous equipment, 2) 

Efficient and economic use of vegetable 

by-products, 3) Substantive cost reduction 

of chicken products, 4) Improved products 

quality, sensory attributes and stability, 5) 

Low-cost and low fat chicken products 

could be prepared  and 6) Increase in 

dietary fiber and natural antioxidants in the 

meat products.
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crop, half of all food waste in the UK comes from 

private homes and one in eight people – 805 

million worldwide – goes to bed hungry every 
2night . 

While discussing about Indian scenario, 

several steps have been taken from time to time so 

as to address the problems of hunger and poverty, 

but the achievement is not that what was expected 

to be. The prevalence of underweight children in 

India has been reported among the highest in the 

world. The World Bank estimates that India is one 

of the highest-ranking countries in the world for 

the number of  children suffering from 

malnutrition. But, the agricultural situation 

illustrates self-sufficient image of the country as 

India has 142 million hectares of cultivated land 

of which 60 million are irrigated. The agriculture 

sector contributes 13.7 percent of the GDP. 

During 2018-19, the plentiful production of food 

grains has smashed the previous five years record 

with 15.63 million tonnes higher figures i.e., 

281.37 million tonnes. The production of major 

cereal crops such as wheat and rice was recorded 

as 99.12 and 115.6 million tonnes, respectively. 

On the other hand, the production of nutri/coarse 

cereals  was 42.64 mil l ion tonnes.  The 

total  production of pulses  during this year was 

recorded as 24.02 million tonnes a bit higher by 

0.08 million tonnes than the previous year. The 

production of vegetables and fruits has also 

increased from previous years and recorded as 
3175 and 92.84 million tonnes, respectively . 

 Ensuring food as well as nutrition 

security for all has been positioned at the forefront 

in  pos t -2015 development  d iscuss ions 

throughout the world. The political interests and 

action taken for the alleviation of poverty induced 

malnut r i t ion  have  shown the  s igns  of 

strengthening the food systems in recent times. 

This statement becomes evident when we observe 

an extensive fall in the number of children, 

women and men going to bed hungry in Brazil 

which was an eventual consequence of profound 

concept “Zero Hunger” as introduced by Mr Lula 

da Silva, former President of Brazil. Likewise, 

Mr. Ban Ki-moon, Secretary General of the 

United Nations launched a Zero Hunger 

Programme in the 2013 with the five major 

components with a vision for accomplishment by 

2025. The five major components include-Zero 

stunted children less than 2 years, hundred 

percent access to adequate food all year round, 

sustainable food systems, hundred percent 

increase in smallholder productivity and income, 
1zero loss or waste of food . Recently, Dr. M.S. 

Swaminathan has also pin-pointed some crucial 

highlights with regard to food and nutrition 

security published in National Geographic 

Magazine. The first highlight has portrayed 

farming as the world's largest private sector 

enterprise. The other highlights has described the 

world's food situation in quantitative manner such 

as only 55 percent of global crops go to nourish 

people, 48 million Americans rely on food 

assistance, rice is earth's most important food 

ENSURING NUTRITION SECURITY FOR RURAL 

PEOPLE THROUGH KRISHI VIGYAN KENDRAS

Monika Chaudhary
Krishi Vigyan Kendra Sangrur, Punjab
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Sixty percent of edible oils and one-third of 

pulses are imported. 

Even though self sufficiency in food 

production has been achieved, the population still 

lacks access to balanced food. It is a matter of 

concern that the even though cereal production 

has kept pace with the increasing requirements 

and average per capita intakes of cereal have 

remained satisfactory, there has been a fall in the 

per capita consumption of pulses. It is important 

not only to improve pulse production but also 

make them available at affordable cost. The 

production and availability of vegetables and 

fruits has increased but per capita consumption of 

the same is not as per the recommendations. The 

consumption of fruits (kg/person/annum) was 

documented as 9.6 and 15.6 among rural and 

urban Indians respectively while the intake of 

vegetables was 74.3 and 79.1 in urban population. 

The data from National Nutrition Monitoring 

Bureau (NNMB) report also suggested low 

consumption of fruits and vegetables i.e., 127 and 

26 g/consumption unit/day for vegetables and 
5fruits, respectively .  

The findings from NFHS-4 highlight 

that nutritional status of women and girls (15-49 

years) has improved for all States. But, 

micronutrient deficiencies continue to coexist and 

need to be addressed synergistically. Therefore, 

specific efforts have to be made to improve 

production and improved access to vegetables 

especially green-leafy vegetables at affordable 

cost  both in  rural  and in urban areas. 

Micronutrient deficiencies are a result of under-

nutrition, but in this case they are related to 

insufficient intake of vitamins and minerals such 

as vitamin A, iron, iodine and zinc. An individual 

may ingest enough calories for his survival daily 

but if diet is not comprised of diversified or 

varietal food items, this condition may lead to 

Given this overall production scenario, there 

should be no reason for the prevalence of 

malnutrition in the country. But, the 2017 Global 

Hunger Index (GHI) Report ranked India 97th out 

of 118 countries- third behind only Afghanistan 

and Pakistan among South Asian nations with a 

GHI score of 29.0. The nutritional situation 

analysis given by NITI Aayog has also depicted 

a persistent scenario of maternal and child under 

nutrition in the country with the figures quoted 

by the National Family Health Survey-4 (2015-

16). Nearly every third child in India is 

undernourished. The more worrisome situation 

can be predicted with the disappointing figures 

of underweight (35.7%), stunted (38.4%) and 

wasted (21%) children below five years. 

Moreover, the NFHS-4 data also indicates that 
4every second child is anemic (58.4%) . The 

doggedness of malnutrition reflects the 

embedded disparity in the accessibility and 

distribution of food. Having said that the net 

availability of food grains has been increased to 

487 grams per person per day. Per capita gross 

availability of vegetables and fruits was 

recorded as 286 and 126 grams per day in the 

year 2017 which was also on higher side as 

compared to  previous years .  But  food 

accessibility did not improve over the years 

owing to that nutritional intake remained 

disappointing. There was a 30 per cent gap in the 

actual and the recommended dietary energy 

intake of people living in rural India in 2011-12. 

Whereas, the corresponding figure gap 20 per 

cent in urban areas. The gap exists despite the 

fact that the country's per capita income has 

increased almost 1400 times from ₹ 6,270 in 

1991 to ₹ 93,293 in 2016. But the purchasing 

power of people has reduced. India's food grains 

availability is a mixed bag as stocks are surplus 

in commodities like wheat and rice, but situation 

is different in case of pulses and edible oils. 
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Institute for Transforming India) –a new initiative 

by Government of India (GOI) also launched 

National Nutrition Strategy in the year 2017 in 

order to breakdown vicious cycle of malnutrition 

and to achieve vision 2020- "Kuposhan Mukt 

Bharat" - Free from malnutrition, across the life 
7cycle . Going by scientific groundwork, the 

critical window of opportunity when nutrition 

interventions offer children the best chance for 

survival and development to their full potential 

are girl's adolescence, Women's pregnancy and 

first two years of Children's of life. After the age 

of two, the window closes and the opportunity for 

the child is lost. Thereby, this strategy is 

committed to ensure that every child, adolescent 

girl and woman attains optimal nutritional status- 

especially those from the most vulnerable 

communities. The focus is on preventing and 

reducing under nutrition across the life cycle- as 

early as possible, especially in the first three years 

of life. This commitment also builds on the 

recognition that the first few years of life lay down 

the foundation for ensuring optimum physical 

growth, development, cognition and cumulative 

lifelong learning.  On the whole, this strategy 

calls for convergence between four proximate 

determinants of nutrition- uptake of health 

services, food, drinking water & sanitation and 

income & livelihoods.  Similarly, last year GOI 

launched more précised scheme to cover severely 

affected 315 districts with malnutrition 

throughout India and named it as POSHAN 
8Abhiyan . The abhiyaan is a multi-ministerial 

convergence mission with the vision to ensure 

attainment of malnutrition free India by 2022. The 

major objective is to reduce stunting in identified 

districts of India with the highest malnutrition 

burden by utilizing Anganwadi services and 

improving the quality of Anganwadi services 

delivery. It is aimed at the holistic development 

and adequate nutrition for pregnant women, 

hidden hunger or micronutrient deficiency in that 
6particular individual . This is an issue in both 

developing and developed countries, affecting 30 

per cent of the world's population. The concept of 

vicious cycle associated with malnutrition is well 

documented. For instance, iron deficiency 

anaemia has many negative outcomes in overall 

development of children such as poor cognitive 

development and pitiable academic record.  Short 

as  wel l  as  long term consequences  of 

micronutrient deficiencies such as vitamin A, iron 

and iodine deficiencies have been associated 

specific health consequences and ultimately 

lower income opportunities due to poor education 

level.

The most ironic situation of India is that 

it has become home to the largest number of 

children in the world. Moreover, children and 

women together constitute around 70 percent of 

India's population representing the present as well 

as future human foundation. But this foundation is 

being eroded by malnutrition destabilizing their 

health and survival. This burgeoning miserable 

situation must be urgently addressed to achieve 

sustainable nutrition security. India made several 

efforts in this direction and National Food 

Security Act, 2013 was one of such wholesome 

approaches as designed by Dr. M.S. Swaminathan 

in order to convert the right to food into a legal 

obligation. This act contains several interesting 

features such as the adoption of a lifecycle 

approach to food entitlements, special attention to 

the first 1000 days in a child's life, recognition of 

the eldest woman in the household as the head of 

the household from the point of view of receiving 

the entitlement, and the enlargement of the food 

basket to include nutri-millets in the Public 

Distribution System. If implemented, the act will 

help to overcome under nutrition and thereby, lay 

the foundation for achieving the Zero Hunger 

target till 2025. Likewise, NITI Aayog (National 
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agricultural, animal husbandry and nutrition and 

health of rural population at district level, Krishi 

Vigyan Kendras (KVKs) are working under 

ICAR, State Agricultural Universities (SAUs) 

and Non-Governmental Organizations (NGOs). 

As a whole, KVKs are working for upliftment of 

the rural and peri-urban stakeholders with special 

focus on small farmers and empowerment of 

women in the areas of nutrition & health, income 

generating activities, drudgery reduction at 

household and farm level, food processing and 

conservation of rural crafts etc. As a part of 

routine activities, special days and weeks 

pertaining to nutrition literacy such as World 

H e a l t h  D a y,  Wo r l d  F o o d  D a y,  Wo r l d 

breastfeeding Week, National Nutrition Week are 

celebrated time to time at ground level through 

KVKs operating in different districts of the 

country. During these celebrations, convergence 

and linkages are established with Anganwari 

workers and Child Development Project Officers 

at district level to achieve maximum participation 

so as to make the nutrition programme more 

visible. Various extension activities are organized 

fo l lowing  the  t echn ica l  gu idance  and 

recommendations given by Indian Council of 

Agricultural Research and Indian Council of 

Medical Research. The activities include method 

demonstrations on preparation of nutritional diet 

for women, adolescent girls, children, weaning 

foods for children, integrated nutrition garden, 

low cost nutritious recipes, discussions on 

importance of growth monitoring and child 

nutrition and awareness on new World Health 

Organisation (WHO) growth and health standards 

etc. Organization of mini exhibitions at district 

level, nutrition quiz competitions, nutrition rally, 

poster competition, slogan making competition, 

recipes competition, puppet shows/ street play 

etc. are also undertaken to further strengthen the 

movement. Video clippings for creating mass 

awareness about the nutritional problems faced 

mothers and children through creating a 

synergistic linkage between various schemes so 

as to accomplish common goal. 

Thus, all these schemes have been 

designed to accomplish one universal goal i.e., 

nutrition security. In India one of the agricultural 

pathways towards sustainable food and nutrition 

security is through local production of nutritious 

food, activity in which smallholder farmers play a 

crucial role. As food consumers, all rural and 

urban people in developing countries count 

heavily on the efficiency of their local smallholder 

farmers to satisfy their food needs. Moreover, 

nutrition education is crucial to ensure that 

increased food supply translates into improved 

dietary quality, and ultimately improved 

nutritional status. Thus, nutrition messages must 

include a strong programme of nutrition 

education and behaviour change, targeted 

principally towards women, in order to ensure 

that increases in food supply and income lead to 

improved household nutrition. For all these 

interventions to have real impacts on nutrition 

situation, people need to be participatory. 

Effective use of a participatory process allows for 

a wide range of people to be involved in the 

decision-making process regarding the planning, 

implementation, monitoring and evaluation of the 

project. Hunger and under-nutrition are most 

visible at the individual and household levels; 

community input is therefore invaluable. 

Involvement of individual farmers and farmer 

organizations may ensure that indigenous 

knowledge complements formal scientific 

knowledge.  In this context, the farm Science 

Centres/Krishi Vigyan Kendra's have been 

figured out as the largest and widespread 

framework throughout the country to make their 

continuous devotion towards the nutrition-

enhancing agriculture and food systems.  For 

creating awareness on different issues related to 
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kitchen gardens in KVKs so that the visiting 

farmer(s) can visualize and replicate the same 

model in their backyard. KVKs also distribute 

free vegetable kits, plants and pulses & oilseeds 

kits to farm women during these programmes. 

Now a days with the ease of access to internet 

services many KVKs are using mKisan portal for 

sending the messages to farmers/ farm women. In 

addition, these frontline institutes also utilize 

mass media such as radio and TV talks to reach the 

maximum stakeholders in a shot span of time 

without disturbing their daily schedule. 

Moreover, KVK scientists educate farm women 

through messages and small videos in the mobile 

phones focussed on the care of pregnant women 

and chi ldren  below two years  of  age , 

breastfeeding, the importance of balanced diet, 

simple ways to enhance nutrition levels and a 

spectrum of relevant health topics. Worldwide, 

several examples have shown that smallholder 

farmers and farm women can play a key role to 

achieve nutrition security if governments take 

interests and give priority to the development of 

their agricultural sector through long-term 

strategies. However, it needs commitment, 

resources, investments and good governance. For 

the development of a twin-track approach to 

nutrition and food security, national government 

need to plan long-term agricultural investments to 

raise productivity and to work across sectors, 

especially to link nutrition to health, agriculture, 

and social protection as well as other related 

sectors. 
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regional level. The main components of nutrition 

programmes at KVK level include empowerment 

of mothers with nutrition education, reaching the 

adolescent girls,  ensuring better coverage of 

expectant and lactating mothers, improving 

dietary pattern of infants and children, ensuring 
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regarded as the oldest and the most common 

approach to rural development communication in 

the countries, like India, to disseminate useful and 

practical information on agriculture, nutrition, 

health and family planning. And, herein too lies 

the importance of possession of effective & 

efficient Soft Skills on the part of extension 

personnel. Accordingly, it is expected that …for 

an effective & efficient management of the 

“Extension Service”, the extension personnel 

involved in the process of “Transfer of 

Technology (ToT)” must attempt to inculcate 

these essential Soft Skills as a part of their 

'Personality Traits', in order to serve their 

intended clientele in a better way…particularly, in 

view of the fact that…the rural people, in general, 

have more faith in interpersonal channels of 

communication, as compared with the other 

sources of getting information. In fact, on account 

of poor exposure of farmers to various mass-

media channels, whatever scant information 

regarding new farm technologies which the rural 

people receive, has been mostly through the use of 

interpersonal channels of communication, 

t he reby  be ing  dependen t…di rec t ly  o r 

indirectly…on the soft skills possessed by the 

Extension Professionals. Therefore, the question 

arises : What are these soft skills !?

What exactly does this really mean, 

though? A wide range of skills fall under the 

heading of 'Soft Skills'. They are also often known 

as interpersonal skills; sometimes also called as 

Introduction

' E x t e n s i o n  p r o f e s s i o n '  p e r  s e 

encompasses a variety of tasks to be performed, 

like: teaching, imparting training, carrying out 

research works at the field-level, and facilitating 

in dissemination of the information among the 

intended end-users. In each of these tasks, there 

are certain soft skills required to be possessed by 

the Extension Professionals, in order to perform 

the assigned duties with one's full potential. In 

fact, Extension happens to be such a profession, 

where in several kinds of skills are desirable, 

simultaneously, viz. Academic Skills (to know 

what science is?); Technical Skills (to know how 

t o  w o r k  o u t  a  t e c h n o l o g y ? ) ;  a n d 

Demonstration/Education/Presentation Skills (to 

communicate to others without losing the essence 

of the technology). Having adequate skills only 

proves one's professionalism. In other words, the 

need and demand for Extension Professionals to 

demonstrate a higher level of professionalism in 

their services are growing; and, accordingly, they 

are supposed to possess  the necessary 

competencies, along with the required soft skills, 

in order to do their job in an effective & efficient 

manner.

           Moreover, “Extension Service”, which 

usually adopts the modus operandi of having 

interpersonal communication between the 

Extension Professionals working on behalf of the 

government and the rural people, is still being 

SOFT SKILLS FOR EXTENSION PROFESSIONALS: 
NEED OF THE HOUR!

Sujeet K. Jha
Principal Scientist (Agril. Extension), ICAR-National Dairy Research Institute, 

KARNAL, Haryana  
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 Soft skills are character traits and 

interpersonal skills that characterize a person's 

relationships with other people. In fact, these 

happen to be a combination of people skills, social 

skills, communication skills, character or 

personality traits, attitudes, career attributes, 

social intelligence and emotional intelligence 

quotients, inter alia, that enable people to 

navigate their environment, work well with 

others, perform well, and achieve their goals, 

while complementing the hard skills. In the 

workplace, soft skills are considered to be a 

complement to hard skills, which refer to a 

pe r son ' s  knowledge  and  occupa t iona l 

skills…albeit, unlike hard skills, which can be 

proven and measured, soft skills are intangible 

and difficult to quantify. Soft skills complement 

hard skills (also known as technical skills), for the 

purpose of productive workplace performance 

and everyday life competencies. Some examples 

of soft skills include analytical thinking, verbal 

and written communication, and leadership. 

However, the sociologists may also use the term 

soft skills to refer to a person's Emotional 

Quotient (EQ), as opposed to Intelligence 

Quotient (IQ).

Core Competencies for Extension 

Professionals vis-à-vis their Role as 

'Change Agent'

 A number of different statements on the 

role of a Change Agent, taken from extension 

practices from different parts of the world 

(Oakley and Garforth, 1985) may be recalled as 

below:

1. An extension agent tries to arouse people to 

recognize and take an interest in their 

problems, to help them overcome these 

problems, to teach them how to do so, to 

persuade them to act on his/her teaching in 

'people skills' or 'social skills'; but, usually go far 

beyond such sort of comprehension.

Soft Skills

Some of the essential and/or desirable 

professional skills for Extension Professionals 

simply can't be taught via teaching or training in a 

classroom; and, neither of which could be 

measured quantitatively…and, such traits are 

referred to as soft skills! The Collins English 

Dictionary defines the term "soft skills" as 

"desirable qualities for certain forms of 

employment that do not depend on acquired 

knowledge: they include common sense, the 

ability to deal with people, and a positive flexible 

attitude.”

The difference between soft skills and 

hard skills are to be understood for clear 

understanding of skills, in general. Fig.1 depicts 

the general difference between hard skills and soft 

skills. The hard skills are teachable abilities or 

skills sets that are easy to quantify, whereas soft 

skills are difficult to be quantified and they are 

purely qualitative, also known as people skills or 

interpersonal skills.

Soft Skills versus Hard Skills

Fig. 1 Difference between hard skills 

and soft skills

Source: www.thebalancecareers.com
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have to understand the process for diffusion 

of innovation. Communication itself a soft 

skill, hence an extension professional should 

be aware of all kinds of communications as 

well as to know how and where to use.

· A large number of stakeholders Leadership: 

are involved in and/or associated with 

a g r i c u l t u r a l  s e r v i c e s .  E x t e n s i o n 

professionals have the challenge to lead, 

coordinate and facilitate these diverse 

stakeholders. Extension professionals 

should uphold stakeholders' participation 

and ownership in the programmes.

·  Education and Information Technology:

The use of appropriate methods, messages 

and tools of education and information is of 

paramount importance in extension. 

Competency of extension professionals will 

be evaluated on the basis of how familiar 

they are with various and emerging ICTs and 

other communication tools and methods, and 

how effectively they use these tools and 

methods in their routine work. An extension 

professional must know the science of 

Andragogy (Teaching Adults); knowing 

subject matter is not enough to educate the 

grown-up people. 

· Divers i ty,  P lura l i sm and  Mul t i -

culturalism: Most developing countries are 

home to many races, cultures, religions and 

ethnicities. Gender-related issues such as 

gender disparities in access to services are 

frequently raised in these countries. 

Extension professionals need to be familiar 

with the diversities of the communities they 

serve.

· Extension professionals Professionalism: 

should practice integrity,  honesty, 

transparency and inclusiveness  to 

demonstrate their competency.

order to help them achieve a sense of 

satisfaction and pride in their achievements. 

2. A change agent is a person whose primary 

role is to achieve a transformation of people's 

attitudes, behaviour and social organization. 

3. Change agents are multi-purpose agents, 

serving as links between government & 

people. 

4. A change agent is a person, who sets in 

motion a process of change after realizing 

that certain changes are necessary for the 

rural society. 

5. A change agent is an activist, whose main 

role is to help people form their own 

organizations in order to be able to tackle 

their problems. 

6. A change agent is a professional who 

influences the innovation/decision-making 

process in a direction deemed desirable by 

the change agency.

  Now, in view of these afore-mentioned 

roles of the Extension Professionals, it is of 

paramount importance that…they should possess 

some kind of core competencies, wherein, each 

competency has its own set of soft skills (Suvedi 

et al.,2016). Such core competencies could be:

· P r o g r a m m e  p l a n n i n g  a n d 

Implementation: Program planning and 

implementation are important skills that 

extension professionals need…as not only 

they have to understand planning and do the 

planning within their organizations -- they 

also have to facilitate their clientele to do the 

same. Here, facilitation is a soft skill, which 

is needed for an extension professional.

· Communication is Communication Skills: 

one of the pillars of extension, because 

e x t e n s i o n  p r o f e s s i o n a l s  h a v e  t o 

communicate effectively with their clients 

and stakeholders. Extension professionals 
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people at work and in your network. Also 

referred as you social skills, this skill is 

closely related to Communication Skills. It 

doesn't matter how smart you are, you must 

have social graces in order to get far in your 

career. 

o Presentation skills: Effectively presenting 

your work results and ideas formally to an 

audience that captivates their attention, 

engage their input, and motivates them to act 

in accordance to your desired outcome. 

o Leadership & Facilitating skills: Defining 

and communicating vision and ideas that 

inspires others to follow with commitment 

and dedication; while being able to 

coordinate and solicit well-represented 

opinions and feedback from a group with 

diverse perspectives to reach a common & 

best solution.

o Management skills: Team building, agile 

development, motivating employees, 

coaching, emotional intelligence, proactive 

behaviour, coordination skills, delegation 

and empowerment, persuasion skills, 

problem-solving, presentation skills and 

convergence, creating and motivating a high 

performing team with people of varied skills, 

personalities, motivations, and work styles 

(MANAGE, 2013).

o Managing with Colleagues: Proactively 

managing one's relationship with one's 

colleagues, including superiors as well as 

sub-ordinates, their expectations of one's 

work, and their perceptions of one's 

performance. Whether one is challenged, 

given opportunities, or recognized at work 

depends heavily on one's ability to 

communicate, manage expectations, and 

build a good relationship with those people.

o Self-Development skills: Proactively and 

subtly promoting your skills and work 

· E x t e n s i o n  a n d  O r g a n i z a t i o n a l 

Management: To deliver extension 

programmes effec t ive ly,  extens ion 

organizations should function efficiently. 

Extension professionals should, therefore, 

be able to mobilize and monitor their 

resources, and lead change to obtain 

extension outcomes, effectively (Maddy et 

al., 2002). Management includes activities 

like discussing, deliberating, presenting, 

listening, reading and writing.

·  Programme Evaluation and Research:

Monitoring and evaluation of programmes 

are as important as programme planning. 

Sponsors and stakeholders are eager to know 

whether the extension programmes yield 

expected outcomes. Programme evaluation 

is the most studied among the core 

competencies for extension professionals, 

and it is one of the important competencies 

required for them. Extension professionals 

should have information about what, where, 

how and when extension programmes are 

delivered and how successful these 

programmes are!

· Together with the Technical Expertise: 

process skills, extension professionals 

should have basic knowledge of the subject 

matter of their discipline.

 Soft Skills required for Extension 

work: Some Practical Tips

o Teamwork skills: Being able to work 

effectively with anyone with different skill 

sets, personalities, work styles, or motivation 

level to achieve a better team result.

o Interpersonal  relationship ski l ls: 

Effective at building trust, finding common 

ground, having emotional empathy, and 

ultimately building good relationships with 
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in a scientific way, so as to help them comprehend 

its significance in their life, while facilitating 

them to inculcate these much-needed skills, in 

order to help them excel in their profession…as it 

is widely believed that…with the acquisition of 

these soft skills, one can excel as a professional in 

any given field. In fact, activities & tasks like: 

problem-solving, delegating, motivating, and 

team-building become much easier, if one 

possesses these soft skills…albeit, the importance 

of these soft skills often gets undervalued and/or 

misunderstood, many a times!

For some strange reasons beyond 

comprehension, most of the organizations seem to 

believe that…somehow, the people working there 

have some sort of in-built soft skills, thereby 

knowing how to behave on the job. They tend to 

assume that everyone knows and understands the 

importance of punctuality, aptitude to take 

initiative, friendliness, while performing the 

assigned tasks. Moreover, such kind of naïve 

assumption on the part of the society, that…soft 

skills are universal in nature…invariably leads to 

much frustration on the part of all the stakeholders 

involved in the act/process. Soft skills are 

increasingly becoming the hard skills of today's 

workforce…the people skills that help people to 

communicate and collaborate with each other, 

effectively. Of late, these soft skills have become 

more critical than ever, as organizations struggle 

to find meaningful ways to remain competitive, 

while being productive…since team-work, 

leadership, communication, etc. get underpinned 

by soft skills development, these days. And, that is 

why, as of now, inculcating these soft skills on the 

part of the Extension Professionals for the 

purpose of their personal as well as professional 

growth & development happens to be the need of 

the hour!!

results to people of power or influence in 

your organization and network. It is not 

enough that your colleagues know that you 

do great work. You need to subtly build your 

reputation with all the key people that can 

influence your performance review. This is 

because, hard work alone does not guarantee 

success always.

o Skills in dealing with difficult/unexpected 

situations: Being able to stay calm and still 

are effective when faced with an unexpected 

or difficult situation. This includes being 

able to think on your feet and articulate 

thoughts in an organized manner even when 

you are not prepared for the discussion or 

situation you are in.

o Influence/Persuasion skills: Being able to 

influence perspectives or decision-making 

but still have the people you influence think 

they made up their own minds.

· P e r s o n a l  e f f e c t i v e n e s s  v i s - à - v i s 

Workplace communication skills: That 

means, being able to understand and 

proactively deal with the unspoken nuances 

of the work-place and people dynamics, so 

as to protect oneself from any sort of 

discrimination, while possessing attributes 

like: Time management, critical thinking, 

self-awareness, organization and creativity.

Conclusion

In view of significant contribution of 

agriculture & allied sectors to national economy, 

coupled with the significant role of extension 

services in rural &agricultural development, the 

need for having competent& skilled extension 

professionals is of paramount importance. 

Further, there is also a need to find out the skill gap 

(both soft skills as well as hard skills) and the 

extent of competence of extension professionals 
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forementioned 16 mills profitably for 180 days up 

to their full crushing capacity, about 1.80 lakh 

hectare area is required under sugarcane crop so 

that about 896 lakh quintals of sugarcane is 

available for crushing (Anonymous, 2017b). 

During the year 2014-15, area under sugarcane 

was 94,000 hectares from which 705 lakh quintals 

of sugarcane was  produced, out of which 569 

lakh quintals of sugarcane was crushed and 53.6 

lakh quintal of sugar was produced (Anonymous, 

2016a). Sugarcane plays a major role in the 

economy of sugarcane growing areas and, hence, 

improving sugarcane production will greatly help 

in economic prosperity of the farmers and other 

stakeholders associated with sugarcane 

cultivation. 

But the deficit depicted above in the 

demand and supply of the sugarcane production 

in the command area hints at the non-realization 

of resources to the optimum level over the years.  

The reason might be lower adoption of improved 

sugarcane production technology. Development 

of new technology is generally not a major 

problem but the difficulty is that of acceptance 

and diffusion of these techniques by the farmers. 

Hence an attempt is being made through this 

article to consolidate and disseminate the latest 

sugarcane production technology. 

Constraints in Sugarcane Production 

Sugar industry has two major areas of 

concentration, subtropical region comprising of 

Introduction

Sugarcane, one of the oldest crops 

known to man, is a major crop of tropical and sub-

tropical regions worldwide. Sugarcane is a 

glycophyte, sucrose storing member of tall 

growing perennial monocotyledonous grass. It 

belongs to the family Gramineae and genus 

Saccharum L. (Price, 1967; Arceneaux, 1967)  It  .
o o is grown between 35 N and 35 S latitude from sea 

level to 1600 m above sea level. It is cultivated on 

a variety of soils around the world from loamy 
osand to clay. It requires a temperature of 24 C to 

o30 C and an evenly distributed rainfall/irrigation 

of 2000 mm for optimum growth (Anonymous, 

2017a). Thus, tropical climate is the most suitable 

for sugarcane cultivation. However, the 

sugarcane crop is also being successfully grown 

in subtropical areas. It is being indigenous to India 

and main source of sugar, gur and khandsari. 

About two-thirds of the total sugarcane produced 

in India is consumed for making gur and 

khandsari and only one third of it goes to sugar 

factories. It also provides raw material for 

manufacturing alcohol. In Punjab, sugarcane 

occupied about 94 thousand hectares during 

2016-17. The average cane yield was 300 quintals 

per acre. The average sugar recovery was 10.06 

per cent. Presently, there are 16 sugar mills in  

Punjab, out of which 9 are in co-operative sector 

and 7 are in private sector. The cumulative 

crushing capacity of the working 16 sugar mills is 

49766 TCD (tonnes crushed per day). To run the a 

RECENT TECHNOLOGICAL INTERVENTIONS TOWARDS 

SUSTAINABLE SUGARCANE PRODUCTION IN INDIA

Gulzar S Sanghera* and Paramjit Singh
PAU, Regional Research Station, Kapurthala, 144601, Punjab, India
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compared to 8-10 months in tropical India. The 

mills and its workers remain idle during the 

remaining period of the year. One possible 

method to increase the crushing season is to plant 

and harvest sugarcane at appropriate intervals in 

different areas adjoining sugar mills. This will 

increase the duration of supply of sugarcane to 

sugar mills. 

Fluctuating Production Trends

Sugarcane has to compete with several 

other food and cash crops like cotton, oil seeds, 

rice, etc. Consequently, the land available to 

sugarcane cultivation is not the same and the total 

production of sugarcane fluctuates. This affects 

the supply of sugarcane to the mills and the 

production of sugar also varies from year to year. 

Abiotic and biotic stresses 

In sub-tropical region, the extremes of 

climate are characteristic feature. During April to 

June, the weather is very hot and dry and the 

temperatures are extremely high (>45ºC). 

December and January are the very cold months 

with temperature touching sub-zero levels in 

many places. The major portion of the zone i.e., 

the North-West zone comprising the areas in 

Haryana, Punjab and Western U.P., has very low 

temperature in December-January which often 

causes frost. Because of extremes of weather, the 

active sugarcane growth is restricted to 4-5 

months only. The cane yields are lower in the sub-

tropics due to short growing season, moisture 

stress, more pest and disease problem, delayed 

planting after wheat and very poor ratoon. The 

major diseases of sugarcane like red rot, wilt and 

cryptic disease like RSD have spread to newer 

areas and genotypes. In the absence of effective 

control measures, life span of high sugar varieties 

will be shortened and thus, will hinder the 

stability of sugarcane production. Moreover, 

Uttar Pradesh, Bihar, Haryana and Punjab and the 

tropical states of Maharashtra, Karnataka, Tamil 

Nadu and Andhra Pradesh in the southern part. 

Sugarcane being a long duration crop (12-14 

months), faces various abiotic stresses like 

shortage of water, high temperature during 

summer, low temperature during winter, flooding 

during rainy season, nutritional stress, salinity, 

alkalinity and biotic stresses like fungal diseases 

as red rot, smut, wilt, rust, pokkah boeng, grassy 

shoot disease by phytoplasma, bacterial, insects 

like sugarcane borer, scales, white fly, white 

wooly aphid, mille bugs and white grub etc. 

(Vishwanathan, 2011), which are responsible for 

reduced sugarcane yield and sugar productivity. 

By excess use of irrigation and chemical 

fertilizers, the soil has been degraded causing the 

problems in sustainability of the crop. Sugar 

industry in Punjab has been plagued with several 

problems which call for immediate attention and 

rational solutions.

Low Yield of Sugarcane

Although India has the second largest 

area under sugarcane cultivation, its productivity 

is low as compared to some of the major 

sugarcane producing countries of the world. For 

example, India's yield is only 70.8 t/ha as 

compared to 90 t/ ha in Java and 121 t/ ha in 

Hawaii (Anonymous, 2017c). This ultimately 

results in short supply of sugarcane to sugar mills. 

Efforts are being made to solve this problem 

through the development of high yielding, early 

maturing, frost resistant and high sucrose content 

varieties of sugarcane for the northern region of 

India. 

Short crushing season

Manufacturing of sugar is a seasonal 

phenomenon with a short crushing season varying 

normally from 4 to 6 months in sub-tropical as 

101

A Compendium of International Training



operations including manual planting, application 

of pesticide, weeding, propping and harvesting. 

So, there is a need that appropriate and cost-

effective machines be developed that can be used 

by the farmers. This in turn imparts great scope for 

the mechanization of cane cultivation. All the 

above factors put together are responsible for 

varietal degeneration. To increase in sugarcane 

productivity is the main concern of sugarcane 

breeding programs and development of high 

yielding early and mid-late maturing and inbuilt 

multiple stress tolerant varieties are therefore 

needed for sustaining sugarcane cultivation in 

future.

Recent Interventions for Sustainable 

Sugarcane Farming

1. Raising Yield Ceiling through Improved 

Varieties 

 The yield declaration, stagnation and decline 

observed in high yielding environments 

have become a danger signal in sugarcane 

production. The cane production and 

productivity under Punjab conditions have 

reached a yield plateau during last two 

decades (Sanghera et al, 2014). It is thus 

imperative to find ways and means to lift the 

present yield level, due to adoption of high-

yielding varieties (HYVs), optimize the use 

of various inputs such as water and fertilizer, 

in order to make the sugarcane production 

efficient, cost effective, and suitable for 

resource poor farmers, sustainable and 

environment friendly (Sanghera et al, 2016 c 

and 2016 d). Many improved sugarcane 

varieties (both early and mid-late group) 

have been recently released for general 

cultivation in the state by PAU Ludhiana to 

sugarcane growers for high yield and  

sucrose per cent (Sanghera et al, 2016 a and 

diseases like red rot and wilt are the major 

bottlenecks in the development of high sugar cane 

genotypes. Several pests, viz. early shoot borer, 

top borer, stalk borer, black bug and Pyrilla are 

serious pests, which cause heavy losses to crop 

and thereby decreasing productivity in 

subtropical areas because the environment is 

more conducive for pest build up. Sugarcane 

being a crop of long duration (12-14 months), 

overlapping generations and concealed habitat of 

borers and simultaneous heavy incidence of 

sucking pests makes the chemical control 

difficult, ineffective and highly expensive. The 

management of these stresses will necessitate the 

development of better cultivation and integrated 

diseases and insect-pests management modules.

High cost of Production 

Sugarcane cul t ivat ion is  labour 

intensive, inefficient technology (small holding), 

uneconomic process of production result in high 

cost of manufacturing. The production cost of 

sugar in India is the highest in the world. Intensive 

research efforts are required to decrease the  

sugarcane production cost by introducing new 

technologies for efficient production in the sugar 

mills. Production cost can also be reduced 

through proper utilisation of by- products of the 

industry.

Labour scarcity and scope for mechanization

Human labour is an important input 

factor in sugarcane production. The participation 

of human labour is seen right from preparatory 

cultivation till harvesting. Being a long duration 

crop of 12-14 months and its sowing spread from 

October to May, sugarcane is a labour intensive 

crop. Since, most of the cane operations are 

carried out manually and the use of machinery is 

limited for field preparation especially inter-

culture operations, as it requires at least 5 
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Table 1: Summary of sugarcane varieties along with their salient characteristics recommonded for Punjab    

S.No. Variety Maturity
Group

Average
Yield 

(q/acre)

Sucrose 
(% in 
juice/ 

month)

Salient characteristics

1 CoPb 92

 

Early

 

335

 

16.2-17.4 
(Nov-
Dec)

 

Medium thin, tall purple-green colored 
canes, high tillering variety, resistant to 
prevalent pathotypes of red rot disease

 

and 
excellent ratooner. Gur quality is very good.

2 Co 118

 

320

 

16.2-17.2 
(Nov-
Dec)

 
Thick purple green colored canes, field 
resistance to prevalent pathotypes of red rot 
disease. It is shy tillering variety, an 
average ratooner and its gur quality is 
excellent.

 

3 CoJ 85

 

305

 
16.0-17.5 

(Nov-
Dec)

 

Shy tillering variety with thick green 
colored canes, tolerates low temperature 
stress too. It is an average ratooner and 
susceptible to red stripe disease. Due to its 
heavy canes, it is prone to lodging, hence 
requires proper earthing up. Quality of gur 
is excellent.

 

4 CoJ 64 300 
16.1-17.5 

(Nov-
Dec) 

It is a good germinator, with profuse 
tillering and medium-compact growth. Its 
canes are medium thick, greenish yellow 
and solid. It has become highly susceptible 
to red-rot. It is susceptible to top borer. 
Quality of gur is excellent. 

5 CoPb 93

 

Mid-
Late

 

390

 

17.06-
19.6 (Jan-

Feb)

 

Tall and Thick yellowish-white canes, 
tolerant to prevelant pathotypes of red rot 
disease and high tillering variety with 
excellent ratoonability. Quality of gur is 
good.

 
6 CoPb 94

 

400

 

16.40-
19.2 (Jan-

Mar)

 

Tall and thick greenish-yellow canes, 
tolerant to prevelant pathotypes of red rot 
disease and high tillering variety.

 
7 Co 0238

 

365

 

17.06-
19.57 

(Jan-Feb)

 

Tall, medium thick and yellow green canes. 
It is susceptible to top borer and tolerant to 
the prevalent pathotypes of red rot disease. 
It is a good ratooner. Quality of gur is also 
good.

 

8 CoPb 91

 

410

 

16.89-
19.25 

(Jan-Mar)

 

Tall, thick and yellow green canes.

 

It is 
tolerant to the prevalent pathotypes of red 
rot disease. It is a good ratooner.

 9 CoJ 88 335
17.1-
19.20 

(Jan-Feb)

Tall, medium thick and greyish green 
canes. It tends to behave as early -mid in 
maturity and also suitable for saline water 
conditions and tolerant to prevalent 
pathotypes of red rot disease. It is an 
excellent rat ooner. It is good for 
cogeneration. Quality of gur is excellent.
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quintals of sugarcane was crushed and 53.6 

lakh quintal of sugar was produced. 

Realization of high yield of sugarcane with 

high sucrose percent recovery relies on the 

core varietal planning of entire sugarcane 

command area by industry and growers. The 

complete spectrum of varietal planning and 

crushing schedule is given in Table 2 below.

Important Considerations for Varietal 

Planning

a) The area under early and mid-late varieties 

should be in ratio of 3:2, respectively.

b) Under early varieties, Spring: Autumn 

should be planted in the ratio of 2:1, 

respectively.

c) Proportion of Ratoon crop: Plant crop is 

maintained as 1:1.

2.   New Frontiers in Pre and Post Planting 

Techniques

 Four to six deep ploughings are required to 

produce good tilth in field to prepare land for 

sugarcane planting. Each ploughing should 

be followed by planking. Furrow turning 

plough for the first ploughing must be used 

to pulverize the soil for better soil texture 

and aeration. 

2016 b) (Table 1). The release of new 

varieties viz, CoPb 92 (early), CoPb 93 and 

CoPb 94 (mid-late) have added to varietal 

diversity in their respective maturity groups 

and will help in sustainaible sugarcane 

farming in the state.

1.1 Varietal Planning

 Sugarcane plays a significant role in Indian 

agriculture being a major source of white 

sugar in the country. It is cultivated in an area 

of 5.3 m ha with an average productivity of 

70.8 t/ha in country while the corresponding 

figures for Punjab state is 94.0 thousand 

hectares and 70.0t/ha,  respectively 

(Anonymous, 2016a). At present, there are 

16 sugar mills running in Punjab, out of 

which 9 are in Co-operative sector and 7 are 

in private sector. The cumulative crushing 

capacity of the working 16 sugar mills is 

49766 TCD. To run the aforementioned 16 

mills profitably for 180 days up to their full 

crushing capacity, about 1.80 lakh hectare 

area is required under sugarcane crop so that 

about 896 lakh quintals of sugarcane is 

available for crushing. During the year 

2014-15, area under sugarcane was 94,000 

hectares from which 705 lakh quintals of 

sugarcane is produced, out of which 569 lakh 

Table 2: Varietal Planning and Crushing schedule recommendation

*Varieties are written in the order of preference for crushing (A-Autumn; S-Spring).

Varieties*

 
Crop

 
Months

 

CoPb 92, CoJ 64,CoJ 85 and Co 118
 

Ratoon (A & S)
 

November and December

CoPb 93, CoPb 94, CoJ 88, CoPb 91 and Co 

238

Ratoon (S)  December and January  

CoPb 92, CoJ 64,CoJ 85 and Co 118 Plant (A)  December and January  

CoPb 92, CoJ 64,CoJ 85, Co 118 and CoJ 88
 

Plant (S)
 

January and February
 

CoPb 93, CoPb 94, CoPb 91 and Co 238
 

Plant (S)
 

February, March and April
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over the setts in furrows and planking. 

Owing to non-availability of man power in 

sufficient number during these days of 

labour crisis, increased labour input and 

shrunken time window gap in between two 

crops planting and also sugarcane planting 

being a time consuming process, it poses 

problems before sugarcane growers having 

90-92 per cent of the plant area under spring 

and summer planting. Under these 

conditions, the germination of buds gets 

adversely affected due to loss of soil and sett 

moisture. Keeping this in view, the adoption 

of two-row tractor operated sugarcane 

cutter planter (Fig.  3) displays an 

opportunity through which one can plant 

1.50-2.0 hectares with the help of 4 

labourers in a day, performing all the 

planting operations in a single pass. 

   Since these planting operations are 

done simultaneously, there is no loss of soil 

and sett moisture resulting thereby 8-10 per 

cent higher germination. This implement is 

operated with 35.0 HP. Tractor. The 

complete sugarcane fed by the labour sitting 

on the machine is cut automatically into 

pieces before dropping into the furrows 90 

cm apart by the planter. Fertilizers and 

chemicals are also applied simultaneously 

by the planter. The seed rate of sugarcane 

2.1 Sub soiling

 Sub soiling is a process of deep tilling of the 

ground mainly practiced to un-compact the 

soil that has occurred due to use of heavy 

machinery in present day farming. It also 

improves aeration of the soil and diffusion 

of  nutr ients .  Til l ing deeper would 

incorporate the subsoil with the top soil. In 

sugarcane crop, criss-cross sub soiling at 1.0 

m spacing should be done once in three to 

four years before preparing the field. This is 

done by tractor drawn sub-soiler (chiseler) 

to the depth of 45-50 cm (Fig. 2) followed 

by planking to break the clods and then 

prepare seed bed. This will help in breaking 

the hard pan below fertility zone, help in 

increasing water infiltration rate and better 

penetration of sugarcane roots.

2.2 Tractor operated sugarcane cutter 

planter

 The planting of sugarcane crop is 

conventionally done through ridger 

r e q u i r i n g  3 0 - 3 5  l a b o u r e r s / h a  f o r 

undertaking various planting operations. 

These include sett cutting, furrow opening, 

application of fertilizers in furrows, seed 

treatment, dropping of cane setts in furrows, 

application of insecticide, soil covering 

Fig 2: Sub soiling with tractor drawn chiseler

Fig 3: Two-row tractor operated sugarcane planter

105

A Compendium of International Training



narrow row spacing, high seed rate, high 

labour input, high water consumption and 

difficult crop management operations such 

as propping up and weeding. The chances 

of insect and pest attack are higher due to 

poor wind circulation and poor sunlight 

penetration etc.

   For better crop stand and saving 

irrigation water, paired row trench planting 

of sugarcane must be adopted. In this 

technique, two rows of sugarcane are 

planted in 30 cm broad and 20-25 cm deep 

trenches. The cane setts are placed at the 

bottom of the trenches and covered with 

the soil left in between two rows. The 

distance between two trenches should be 

90 cm. Trenches can be drawn using newly 

developed tractor operated PAU designed 

trencher. In addition to water saving, this 

method gives comparatively higher cane 

yield, easy propping up operation and 

reduces lodging. Ease in mechanical 

weeding either with power tiller or with 

tractor operated high tyne cultivator and 

thus labor can be saved. Because of wider 

space available in between set of rows, the 

setts of length 23 to 42 cm varies from 32-35 

q/acre. This machine can save about 25% 

cost of operation in comparison to 

traditional method. 

 Considering the cost efficiency, this 

machine can be used on custom hiring basis 

also. The comparative performance along 

with the benefit-cost ratio of different 

equipments used for sugarcane planting is 

given in Table 3. 

2.3 Paired row trench planting 

 For sugarcane planting, farmers are using 

single row trench plantation technique in 

which inter-row distance is 60-70 cm and 

due to this spacing about 90-95 trenches 

per acre are obtained. The trenches are dug 

by 3 or 5 row trench digger and seed setts of 

sugarcane are placed at the bottom of the 

trenches. Then the seed setts are covered by 

soil with planking. For planting of 

sugarcane, 85-90 qtl seed sett is needed for 

one hectare and nearly 10-15 irrigations are 

given to the crop annually. The major 

problems in single row trench planting are 

Table 3: Comparative analysis of various implements used for sugarcane planting on its 

germination, yield and net returns (Anonymous, 2017d)

Particulars

 
Country

 
plough

 
Ridger

 
Cutter

 
planter

Planting
 

cost
 

(₹/ha)
 

2550
 

2450
 

1200
 

Germination
 

(Per
 

cent)
 

36
 

35
 

42
 

No. of shoots (000/ha) 281  282  292  

No. of millable cane (000/ha) 104  105  111  

Yield (t/ha) 72  73  76  

Gross return (₹/ha) 68400  69350  72200  
Production

 
cost

 
(₹/ha)

 
26369

 
26251

 
26369

 
Net return

 
(₹/ha)
 

42031
 

43099.
 

45831
 

Benefit-cost ratio 2.59 2.64 2.73
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enough space to crop plans that they don't 

compete for light, moisture, air and 

nutrients. Either of the crops should not 

suffer due to shading effect. Sugarcane can 

also be planted in standing wheat crop 

sown by furrow irrigated raised bed (FIRB) 

planter (Anonymous, 2014). The furrows 

in standing wheat crop should be reshaped 

in January to loosen the soil. Apply 

irrigation in reshaped furrows preferably in 

the evening before planting of sugarcane 

setts. The setts may be planted the next day 

by pressing into the soil manually in pre-

opened furrows between the beds, using 

treated 3 budded setts, during the second 

fortnight of February to March (Fig. 5). 

intercropping of garlic or onion can be 

done by which system productivity can 

also be increased. The wider space 

between two sets of cane allows easy 

transportation of harvested cane and no 

damage to roots.

2.4 Furrow Irrigated Raised Bed Method 

(FIRB) 

 To stabilize the farmer's income, inter-

cropping is a usual feature of cane growers. 

For that matter, the system of inter-

cropping in sugarcane must be profitable. 

Wheat and sarson are the two most relished 

inter-crops of small growers of autumn 

cane growing farmers. Philosophy in 

successful intercropping is providing 

Fig 4 a.: Tractor drawn paired row trench planter in operation,   b. View of sugarcane germination in paired 
row planting

Fig 5: a) Wheat sown on raised beds b) Furrows made between beds of standing wheat crop in 
February-March c) Sugarcane setts planting in standing wheat crop and d) Sugarcane crop stand after
harvesting of wheat crop

 The details of cane yield, its components in sole sugarcane crop, wheat as an intercrop in 

sugarcane with or without FIRB technique compared for cane yield and cane equivalent yield is appended in 

Table 4.
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growers on farm machinery in different 

operations. In order to make use of the 

equipment to be economically viable, 

growers must consider factors such as the 

cost of the equipment in relation to the 

operation and utilization of equipment, the 

l imita t ions  and sui tabi l i ty  of  the 

2.5 Crop Geometry amelioration for 

Mechanical Harvesting 

 Sugarcane farming is very labour intensive 

and requires heavy use of machinery. The 

increase in labour wages as well as its 

scarcity has led to enhanced dependency of 

Table 4: Comparative details of different sugarcane-wheat intercropping techniques on cane yield 
and component traits 

       

 

S. 
No.

 

Planting 
Technique

 
Cane 
length 
(cm)

 Millable
Canes 

(000/ha)

 Single 
cane 

weight 
(kg)

 Cane 
Yield 
(t/ha)

 
Wheat 
Yield

 

(t/ha)

 Cane 
Equivalent 
Yield (t/ha)

 

1

 

Autumn Planted 
Sugarcane

 
154.0

 

126.9

 

0.607

 

76.1

 

-

 

76.1

 

2

 
Autumn Planted 
Sugarcane + 
Wheat (1:2 rows)

 130.5

 

109.4

 

0.607

 

65.4

 

35.9

 

83.7

 

3
 Autumn Pl anted 

Sugarcane + 
Wheat (1:3 rows)

 128
 

96.5
 

0.541
 

52.1
 

37.9
 

71.4
 

4
 Sugarcane planted 

after harvest of 15 
November sown 

137.7
 

99.7
 

0.539
 

53.4
 

39.3
 

73.3
 

5 
Sugarcane planted 
after harvest of 15 
December sown 

132.3 92.6 0.519  48.2  29.8  63.3  

6 

Cane planted in 
February in 
furrows of 15 Nov 

149.7 120 0.597  71.6  33.8  88.8  

7
 

Cane planted in 
March  in furrows 
of 15 Nov sown 

140.3
 

110.4
 

0.587
 

64.9
 

34.3
 

82.4
 

8

 

Cane planted in 
February in 
furrows of 15 Dec 

142.3

 

112.8

 

0.529

 

59.8

 

23.3

 

71.6

 

9

 

Cane planted in 
March  in furrows 
of 15 Dec sown 

136.3

 

105

 

0.571

 

59.0

 

25.6

 

72.1

 

10

 

Sole Sugarcane 
planted in Spring  
(Feb) at 75 cm 

152.3

 

122.7

 

0.572

 

70.1

 

-

 

70.1

 CD (0.05) 14.8 20.1 NS 11.7 8.5 12.1
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equipment, slope of the land, field access 

and other factors such as soil compaction 

and crop damage and harvesting losses. 

Wider row spacing is preferred for 

mechanization and should be compatible 

with the wheel tracks of infield machinery 

and equipment to avoid cane stool damage. 

The cane setts must be planted at 120 cm 

row spacing or by using 120:30 cm paired 

row trench method. This will help in 

mechanical harvesting of sugarcane. When 

harvesting mechanically, the variety 

should also have the attributes like non-

brittle cane to reduce losses, resistance to 

lodging, minimal tops and trash, self-

trashing or loose leafed to facilitate trash 

removal and ratoon ability. Chopper 

harvesters (Fig. 6) have however met most 

of the requirements of harvesting under a 

larger range of conditions, slopes, lodged 

c a n e ,  g r e e n  c a n e ,  a n d  t o p p i n g 

requirements. Due to their high costs, 

mechanical harvesters require a large 

throughput to make them cost effective. 

The extraction vehicles that support the 

harvester also need to be taken into 

consideration. Mechanical harvesting 

systems also require infield management to 

minimize field and stool damage due to the 

high level of infield traffic.

General considerations for opening future 

avenues of mechanical harvesting of sugarcane

1. For mechanised harvesting to be successful 

in the sugar industry, several factors like 

mill receiving facilities, cane payment 

system and breeding of cane varieties 

suitable for mechanised harvesting 

operations require urgent attention. 

2. The development and adoption of 

mechanised harvesting systems are driven 

by a shortage of manual labour and not by 

the prospect of lower production costs. 

3. The successful implementation of a fully 

mechanised harvesting system is directly 

related to pre-planning and level of 

supervision for sugarcane planting area. 

The level of efficiency required may only 

be reached after the second or third season. 

This is so because it takes time to alter field 

layouts and field practices to optimise 

machine performance. 

4. Machinery operators also need time to 

acquire the skills and techniques necessary 

to maximise machinery performance. 

5. The formation of harvesting or contracting 

groups may improve the viability of the 

relat ively more sophist icated and 

expensive  mechanised harvest ing 

machinery. 

3. Capitalizing on Intercropping in 

sugarcane

 Sugarcane is a long duration crop that 

remains in field for 12-14 months. To 

harness better returns or enhanced 

productivity per unit area it is beneficial to 

grow it with other small duration crops 

suitable for spring and autumn planting 

s e a s o n s .   S o m e  p r o m i s i n g  c r o p 

combinations are detailed below:     
Fig 6: Chopper Mechanical Sugarcane Harvester
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3.1 Spring Planting

 Amid spring planted sugarcane, vegetables 

such as cabbage, onion, bell pepper, 

summer squash and tomato can be grown 

profitably. However, better results were 

achieved with summer moong, summer 

mash and mentha crop, since these caused 

the lowest reduction in cane yield.

i. Summer Moong/ Summer Mash

 Intercropping of one row of summer 

moong or summer mash in between two 

rows of sugarcane planted in spring season 

may be sown to get an additional grain 

yield of 1.5 to 2.0 qtl/acre of summer 

moong/summer mash. It does not affect the 

cane yield but improves the soil fertility. 

The brief summary of these intercrop 

cultural practices is presented in Table 5.

ii. Mentha

 Mentha can also be grown as an intercrop in 

spring planted sugarcane crop. One row of 

mentha between two rows of sugarcane 

may be planted. Mentha and sugarcane can 

be planted simultaneously in the first 

fortnight of February. Use one quintal of 

Mentha suckers per acre. In addition to 

fertilizers recommended, additional 18 kg 

N (39 kg Urea) and 10 kg P O  (62 kg Super 2 5

Phosphate) per acre must be applied. Half 

N and full P must be applied during 

planting and remaining N may be applied 

about 40 days after planting. Only one 

cutting of Mentha should be taken. 

3.2 Autumn Planting

 Intercropping is a tool to promote autumn 

planting giving 15-20 per cent higher cane 

yield and 0.5 units more sugar recovery 

than spring planted cane. The autumn 

sugarcane based intercropping systems 

involving pulses, oilseeds, cereals and 

vegetables. Many crops like wheat, raya, 

toria, gobhi sarson, potato, garlic etc. can 

be used as intercrops in autumn planted 

sugarcane crop as presented in Table 6. The 

most profitable intercrops are autumn 

sugarcane + winter maize (cobs), autumn 

sugarcane + garlic, autumn sugarcane + 

wheat, etc. 

4. Use of Azotobacter/Consortium bio-

fertilizer in sugarcane: An eco-friendly 

approach  

 Among different group of biofertilizers, 

n i t rogen  fix ing  and  phosphorous 

solubilizing bacteria may be considered to 

be important since they improve plant 

nutrition. Plant Growth Prompting 

R h i z o b a c t e r i a  ( P G P R )  i n  t h e 

biofertilization of crops has been a well-

known fact that these PGPR strains may 

promote growth either by fixation of 

atmospheric nitrogen or by solubilization, 

if minerals such as phosphorous and they 

can also promote growth production of 

plant growth regulators. The occurrence of 

Azospirillum, Azotobacter, Pseudomonas 

and Bacillus in the rhizosphere of many 

Table 5: Intercrops in spring planted sugarcane crop (Anonymous, 2016b)

Practice
 

Summer Moong
 

Summer Mash

Variety Recommended  Recommended  

Seed rate/ acre 4 kg  5 kg  
Time of sowing

 
March 20 to April 10

 
March 15 to April 7
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Table 6: Intercrops in autumn planted sugarcane crop (Anonymous, 2016b)

Name of 
Intercrop

Variety

Sowing/

Planting 
time

Seed rate 
(kg/acre)

No. of 
rows 

between 
two cane 

rows

 
Spacing 
between 
rows of 

intercrop

 

Harvesting 
time

Remarks

Potato
Kufri Pukhraj

 

or 
any other short 
duration variety

 

20 Sept. -

 

15 
Oct

 

1000

 

1

 

–

 

End of Dec.

 
Wheat & onion 
intercrops can 
also be taken 
after harve sting 
potato crop in end 
Dec.

 

Wheat
Recommended 

varieties

 

Last week of 
Oct -

 

15 Nov

 

16

 

2

 

20 cm

 

Mid-April

 

--

 

Raya 
(Brassica 
juncea)

 Recommended 
varieties

 Whole of 
October

 
1

 

2

 

30 cm

 

Mid-March

 
Sow raya either 
with planting of 
sugarcane in Oct 
or after givin g 
first irrigation.

Gobhi 
Sarson (B. 
napus)

GSL-1 or GSL-2
 10 Oct -

 
31 

Oct
 1

 
1

 
–

 First fortnight 
of April

 --
 

Toria (B. 
campestris 
var. Toria) 

Recommended 
varieties 

20 Sept - 30 
Sept 

1 2  30 cm  End Dec.  

Wheat can also be 
sown after Toria 
is harvested.

Win ter 
Maize

Partap 1
 

25 Oct -
 

10 
Nov

 

7
 

1
 

–
 

May
 

Sow maize after 
irrigation or in 
third week of 
October

 

Cabbage

 

Recommended 
varieties

 

Last week of 
October to 
November

 

--

 

1

 

--

 

January  and 
February

 

Transplant 4 to 5 
weeks old 
seedlings from 
end Oct to 
November

Radish
Recommended 

varieties

 

October

 

04-May

 

2

 

30cm

 

January

 

--

 Peas
Recommended 

varieties

 

October

 

22

 

2

 

30 cm

 

--

 

--

 
Gram

Recommended 
varieties

 

25 Oct -

 

10 
Nov

 

12

 

2

 

30 cm

 

April

 

--

 Garlic
Recommended 

varieties

4th

 

week of 
Sep to first 

week of 
October

112 3 15cm April

For paired row 
trench planted 
sugarcane, use 85 
to 95 kg garlic 
seed.
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plants have been well documented earlier 

(Rajasekar and Elango, 2011). Application 

of Azotobacter/Consortium biofertilizer @ 

4 kg/acre in the furrows at the time of 

planting would be helpful in increasing the 

cane yield. The culture is available with the 

Department of Microbiology, Punjab 

Agricultural University, Ludhiana, 

commercially for use in sugarcane crop.

5. Targeted Plant Protection Measures

� Matching with long diversity of conditions 

under which sugarcane is grown; there is 

wide spectrum of pests and diseases which 

have come to acquire a place of priority for 

control on regional or inter-regional basis 

due to the agro-climatic management 

conditions associated with the area, 

especially in Punjab. In addition, the 

susceptibility of the variety to the diseases 

and pests aggravates the situation and 

creates additive problems.

5.1 Early Shoot Borer

 Early Shoot Borer (ESB) attacks the crop 

during the early part of cane growth during 

April-May, before internode formation. 

Larvae enter the cane laterally through one 

or more holes in the stalks (shoot) and 

bores downwards as well as upwards 

killing the growing point. Thus it cuts of 

the central leaf spindle, which eventually 

dries forming a 'dead heart'. The dead heart 

can be easily pulled out. It emits an 

offensive odour. Borer infestation during 

the germination phase kills the mother 

shoots resulting in the drying up of the 

entire clump which may cause heavy yield 

losses as it affects the plant stand/unit area. 

To avoid its attack, application of 10 kg 

granules of Regent 0.3 G (Fipronil) in the 

furrows along the cane setts before 

covering with soil or spraying 150 ml 

Coragen 18.5 SC (Chlorantraniliprole) or 

45 ml Imidagold 17.8 SL (Imidcloprid) or 2 

litres of Chlorpyriphos 20 EC in 400 litres 

of water/acre along the rows at post-

germination stage (about 45 days after 

planting) effectively controls the early 

shoot borer. Slight earthing up after 

application of insecticide followed with 

light irrigation is mandatory.

5.2 Top Borer

 Top borer, a white moth, attacks the 

terminal portion of the cane during cane 

formation stage and induces axillary buds 

to germinate, causing bunchy top. 

Subsequently, third and fourth generations 

cause maximum damage. The larva first 

tunnels into the midrib of the leaves and 

causes a white streak which later turns 

reddish brown, usually in the second to 

fifth leaf from the top. As a result of biting 

across the spindle, a number of shot holes 

are formed in the leaf. In tillering phase of 

the crop, the attacked shoots die, side 

shoots (tillers) develop producing a 

bunchy top appearance. Severe yield loss 

and quality deterioration occurs due to top 

borer. Depending upon the incidence level 

yield loss may be up to 20-30%. For its 

effective control, apply 10 kg granules of 

Ferterra 0.4 GR or 12 kg Furadan 

encapsulated 3G (Carbofuran) or Thimet 

encapsulated 10 G (Phorate) at the base of 

the shoots in the last week of June or in the 

first week of July only if the top borer 

damage exceeds 5% level. Earth up 

slightly to check the granules from flowing 

with the irrigation water and irrigate the 

crop immediately. This operation will 

control the third brood of the top-borer 

which does the maximum damage.
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3. Quality Seed Production and Assurance

� Sugarcane is vegetatively propagated for 

commercial cultivation and requires huge 

quantity of seed. Different kinds of planting 

materials viz., cane setts; settlings and bud 

chips are used for raising sugarcane crop. 

Stem cuttings or sections of the stalks called 

"setts" propagate sugarcane. Each set 

contains one or more buds. Cuttings are 

taken from the selected canes. The normal 

practice in sugarcane growing states of the 

country is to use commercial crop of 

sugarcane for seed purposes. Sugarcane 

yields and recovery of sugar deteriorate 

because of lack of good quality seed. 

Inadequate availability of quality seed of 

new sugarcane varieties and poor seed 

replacement rate adversely affect the 

realization of potential cane yield of 

varieties. Seed replacement with fresh 

commercial seed is done only after 4 years 

(Solakhe, 2016). Diseases are one of the 

major constraints in the profitable 

cultivation of sugarcane. Sugarcane is 

vegetatively propagated and it favours 

accumulation of pathogens of most of the 

diseases. Hence along with seed canes, 

disease causing pathogens are also 

i n t roduced  in to  new a rea s .  S low 

accumulation of different pathogens over a 

period of time makes minor diseases into 

major one. Several epidemics due to red rot, 

smut, wilt, grassy shoot, ratoon stunting, 

yellow leaf and leaf scald occurred in the 

past indicated that disease infected seed can 

played significantly in their creation and 

further spread. Affected planting material 

poses a major problem in propagation and 

exchange of germplasm, and eventually in 

breeding and distribution of superior 

genotypes. To obtain disease-free seed, a 

separate seed nursery should be maintained. 

Do not use the commercial crop for seed, as 

many pests and diseases go un-noticed in 

commercial crop. 

3.1 Sugarcane Micropropagation 

� Micropropagation is the first major and 

widely accepted practical application of 

plant biotechnology. It is a key tool of plant 

biotechnology that has been extensively 

exploited to meet the growing demands for 

elite planting material in the current 

century. Sugarcane micropropagation 

involves the use of small explants 

(meristems) which are cultured on a 

nutrient medium under sterile conditions. 

Using the appropriate growth medium and 

growing conditions explants can be induced 

to rapidly produce multiple shoots, and, 

with the addition of suitable hormones 

p r o d u c e  n e w  r o o t s .  S u g a r c a n e 

micropropagation is the practice of rapidly 

multiplying stock plant material to produce 

a large number of progeny plants under 

aseptic conditions using modern plant 

tissue culture methods. This is a simple 

m e t h o d  b e c a u s e  o f  t h e  e a s e  o f 

multiplication, saves cost of producing 

planting material. Micropropagated 

sugarcane plants are used as breeder's seed 

in seed multiplication system and seed 

obtained from micropropagated plants are 

used as foundation seed (Nerkar 2006; 

Tawar, 2006). The plants should be spaced 

60 cm apart with a row to row to spacing of 

90 cm, followed by immediate irrigation. 

3.2 Bud Chip Technology

 Sugarcane is normally propagated by stalk 

cuttings consisting of 2 to 3 bud sett. In 

conventional system, about 6–8 tons seed 

cane /ha is used as planting material. 

Establishing the sugarcane crop using bud 
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chips in place of setts could save about 80% 

by weight of the stalk material, however this 

technology has not been scaled up at 

commercial levels due to poor survival of 

bud chips under field conditions. So, it is 

advised to prepare a pre-hand nursery of 

seedlings from bud chips and then 

transplanting the seedlings in field at an 

appropriate time.

i  Nursery Raising

 For the nursery, an area of 100 square 

meters is used to produce seed for one 

hectare land. This is covered with shading 

net over the young plants and to create more 

favorable conditions for growth. Only five 

quintals (5 qtls.) of healthy, disease-free, 7-

9 month old canes are required for 

establishing one acre of field. Out of this, 

only buds are taken. They are separated 

from the cane with the help of a specially-

designed tool called bud chipper. Damaged, 

split and sprouted buds are discarded after 

chipping. The weight of chipped buds is 

about 85 kg (<5% of the cane weight). The 

rest of the canes can be sold to sugarcane 

juice vendors. The chipped buds are 

chemically treated with to prevent any 

disease infestation and are filled into gunny 

bags. A plastic sheet is spread in a corner of 

the shaded net and sugarcane trash/rice 

straw is spread evenly on it and water was 

sprinkled over the material. Chemical-

treated gunny bags are laid flat, side by side, 

on the trash and the buds are spread inside 

the bags evenly. One more layer of trash is 

spread above the moist gunny bags and 

water is sprinkled over it. The entire packs 

are covered with a polythene sheet. The 

buds are kept in this position for 5-6 days for 
th thpre-sprouting. After the 6  or 7  day, the 

gunny bags are opened and the well- 

sprouted bud chips are transferred into 

plastic trays. 

 The well sprouted buds are placed in 

cavities of plastic trays (one per cavity) 

having a mixture of sawdust, coco-peat and 

vermicompost below and above the buds. 

After filling, all the trays are spread inside 

the net shed and a plastic sheet is placed 

over them for two days by tightly covering 

for avoiding entry of water, air or sunlight 

into the trays. Watering to the trays having 

seedlings is done in the evenings based on 

their moisture content for the next 25 days 

using spray cans. About 30-35 days after 

sowing of the nursery, transplanting is done 

at spacing of 4 ft x 2 ft in the field 

immediately followed by irrigation in 

furrows rather than by inundating the whole 

field. This resulted in saving of huge 

quantity of water. These seedlings are also 

used for gap filling in the field.

Table 7: Economic Comparisons for sugarcane crop establishment through conventional and bud
chip technique

S. No. Particulars
 Conventional 

Method
 

Bud Chip 
Technique

 Savings (%)

1 Current rate of seed/ha (kg) 8,700-10,000  165-200  95  

2 Cost of seed/ha (`) 26,000-30,000  13750  53  

3 Seed requirement for state (tons) 564,220  84,633  85  
4 Seed

 
cost

 
for

 
state
 

(
 

crores)
 

169.26
 

25.38
 

85
 

5 Area for seed requirement (ha) 9,466 1,410 85
 

`
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ii  Economic Considerations

� In sugarcane cultivation, seed is the main 

input cost, amounting to ₹ 25,000-30,000 

per hectare. The cost of seed can be greatly 

reduced by producing seed in a special seed 

nursery as described above. For this, 

farmers can be motivated to produce their 

own seed nurseries using the above said 

method; they can reduce the cost of 

cultivation of sugarcane crop by a huge 

amount. The economic aspect of sugarcane 

crop establishment through conventional 

and bud chip technique is given in detail in 

Table 7.

6.3 Quality Control Practices to produce a 

healthy and disease free sugarcane seed

 The  fo l lowing  aspec t s  have  been 

emphasized for maintaining the quality of tissue 

culture raised sugarcane plants:

1.  Genetic purity of source material: The 

genetic purity of the variety to be 

micropropagated should be certified by the 

breeder/research organization identified for 

the maintenance of the variety.

2.  Source material: The explant should be 

taken from vigorously growing healthy 

plants raised from heat- treated setts and 

grown under optimum moisture and 

nutritional conditions. The crop raised from 

micropropagated seedlings should not be 

used as source material. 

3.  Accreditation of micropropagation 

laboratory: Micropropagation laboratory 

should be accredited by an appropriate 

authority to ensure technical competence 

and satisfactory infrastructure. 

4.  M i c r o p r o p a g a t i o n  p r o t o c o l : 

Micropropagation protocol should ensure 

only minimal genetic changes. Shoot 

multiplication cycles should be restricted to 

avoid morphological variation. 

5.  Seedling establishment: The seedlings 

should be well-established in soil mixture 

with good root system and with 4 to 5 green 

leaves at the time of supply to user agencies. 

6.  Disease indexing: The micropropagation-

raised plants should be indexed for freedom 

from viruses and virus like diseases through 

ELISA, and molecular methods. Standard 

molecular techniques may be used to assess 

the genetic purity of plants.

7.  Seed production: The micropropagation-

raised seedling should be treated as 

breeders' (primary) seed. This seed should 

be further propagated through vegetative 

cuttings to produce foundation (secondary) 

seed and then commercial seed. Inspection 

of the field at the breeders' seed production 

stage must be done to remove any off types. 

8.  Commercial seed: Commercial seed thus 

produced should be used up to four years.

9.  The seed stalks propagated from the moist 

hot-air-treated seed only must be obtained. 

The treated seed is planted at the Research 

Stations of the university and is further 

propagated at the sugar mills farms and 

farms of selected cane growers. This seed is 

supplied to the growers to raise the healthy 

seed-crop. 

10. Plant the seed crop in the last week of March 

after the planting of commercial crop is 

over.

11. Give a fertilizer dose of 90 kg of N per acre 

to seed crop. Apply N in 3 equal doses at 

planting, in May and in mid-July. High dose 

of N will result in good quality of immature 

cane-seed. 

12. Follow the plant protection schedule strictly 

to keep the crop free from insect pests and 

diseases to raise a healthy and quality seed 

cane crop.
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13. Frost injury results in low germination of 

sugarcane. Therefore, protection of the seed 

crop against frost is of utmost importance 

by irrigating it frequently during December 

and January months.

Conclusion

Sugarcane cultivation in Punjab has 

suffered a lot on account of shifts in favour of 

wheat after the introduction of Green Revolution 

strategy. Sugarcane scientists and technocrats of 

the state associated in the improvement of 

sugarcane crop through various conventional and 

non-conventional approaches encounter 

problems of narrow genetic base of crop, complex 

genome, poor fertility, genetic recombination as 

well as long breeding selection cycle. To sustain 

the sugar industry of Punjab, it very important to 

advise sugarcane grower for the choice of 

varieties and their planning based on different 

maturity groups, planting season and type of 

(plant/ratoon).  Besides, recent technological 

interventions like FIRB (furrow irrigated raised 

bed); sub-soiling (1mx1m), crop geometry (4m 

paired row trench planting), single bud chip 

nursery raising and intercrops (wheat, cabbage, 

garlic, sarson, onion etc.) have resulted in 

enhancement of per unit area productivity of 

sugarcane. In addition, recommendation for 

management of borer complex (especially early 

shoot and top borer) with Coragen and Ferterra 

agro-chemicals have paid dividends to growers 

and industry in terms of cane production and 

sugar recovery. Therefore, in order to sustain cane 

crushing in mills, the development of the varieties 

capable of giving higher cane yield and sugar 

recovery along with field stability and good 

ratoon ability, adoption of suitable varieties and 

their blending, adoption of suitable time and 

method of planting, promotion of intercropping, 

promotion of mechanization, strengthening of 

seed production  programme, water management, 

integrated nutrient management approach, 

i n t e g r a t e d  p e s t  m a n a g e m e n t ,  r a t o o n 

management, refinement of agro-techniques for 

sustainable farming system and  management of 

sugarcane under late planting situation. Besides, 

for making sugarcane farming a sustainable and 

profitable enterprise, the credit flow and its proper 

utilization have to be ensured through regulatory 

framework.
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ROLE OF KRISHI VIGYAN KENDRAS IN WOMEN 

EMPOWERMENT
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 The economy of India is growing at very 

fast pace but women who constitute 48 percent of 

the Indian population have not benefitted equally 

from India's rapid economic growth.  Women are 

the builder and molder of the nation's destiny and 

a nation or a society cannot move forward if half 

of its population is left behind in the development 

process. Women being an integral part of the 

nation's economy not only performs the 

household tasks very efficiently but also lends her 

hand in the agricultural, livestock and other allied 

activities which contributes economically in her 

family. The value of women's unpaid household 

work and community work is estimated at 35 

percent of GDP worldwide.

National Family Health Survey-4 

conducted in 2015-16 reported the following facts 

about Indian women:

· Literacy among women is 68.4 per cent as 

compared to 82.5 percent of men.

· Eighty four percent of women usually 

participate in small household decisions in 

India. 

· Working women in last 12 months who 

were paid wages in cash are around 24.6 

percent only.

· Only 38.4 percent of women are joint 

holders of house and land.

· Around 53 percent of women have bank 

account.

· About 46 per cent of women have mobile 

connections.

· Only 32 percent of India's workforce is 

female and on an average they earn 30 

percent less than males.

This is inspite of her being the socially 

suppressed, educationally at a disadvantageous  

position and having a little say in the decision 

making process due to lack of independent 

income source in hand. The process of nation's 

economic development would be imperfect and 

unbalanced unless women are fully involved in it. 

Hence, emancipation of women is an essential 

pre-requisite for economic development and 

social progress of nation.

  Empowerment means giving power or 

authority to an individual. Empowerment is a 

process which helps the people to gain their 

control over the factors which affects their lives. 

Wo m e n ' s  E q u a l i t y  a n d  E m p o w e r m e n t 

Framework of UNICEF emphasizes on women's 

access, awareness of causes of inequality, 

capacity to direct one's own interests and taking 

control and action to overcome obstacles to 

reduce structural inequality (UNICEF 2001). It is 

a multidimensional process which involves 

multifarious factors that lead to empowerment of 

individuals. It is an active process of enabling 

women to realize their full potential in all spheres 

of life. Thus empowerment requires several 
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mutually reinforcing components but begins with 

and is supported by economic independence 

which implies access to and control over 

production resources. Empowerment of women 

refers to the political, social and economic 

strength in communities. It includes decision 

making power of their own, access to information 

and resources for taking proper decision, to 

exercise assertiveness in collective decision-

making and involvement in the growth process. 

Women all over the world are facing 

discrimination at each level and in varying forms 

and have lesser access to land, property and 

business. In developing countries movement of 

women outside the house is also restricted than 

men as well as they have limited access to markets 

and receive less wages as compared to men. 

Empowerment in the context of women's 

development is a way of defining, challenging and 

overcoming barriers in a women's life through 

which she increases her ability to shape her life 

and standard of living of her family. 

Krishi Vigyan Kendras are district level 

Farm Science Centers established by the Indian 

Council of Agricultural Research (ICAR) New 

Delhi for speedy transfer of technology to the 

farmers and farm women. The main aim of KVKs 

is to reduce the time lag between the generation of 

technology at the research institutions and its 

transfer to the farmer's field for increasing 

production, productivity and remunerative 

income from the agriculture and allied sectors on 

a sustainable basis. KVKs are intensively 

working for the upliftment of rural community i.e. 

farmers, farmwomen, rural youths and stake 

holders by providing diverse technical knowledge 

and skills so that the production in agriculture and 

self-employment in agriculture sector can be 

improved. 

Earlier little attention was paid to 

involve farm women directly with developmental 

activities and enable them to make them more 

effective and productive. Women can be 

integrated into development process in two ways 

first ly  as  par t ic ipants  and secondly as 

beneficiaries of development. The goal of 

empowerment of farm women is to meet strategic 

gender needs providing them the opportunity to 

participate in developmental programmes which 

not only was a way to help family but improve the 

lives of people residing in rural areas also.  

Therefore, KVK has tried a distinct concept to 

involve more farm women in the KVK activities. 

In view of all the facts, KVKs has developed the 

vision to empower the farmwomen socio-

economically so that they can support the 

livelihood security of their family. 

Gender mainstreaming approach and 

its components 

KVKs aim to bring women in the 

mainstream of society and adopt the gender 

mainstreaming approach through the following 

three components: 

· Women's Empowerment 

· Capacity Building 

· Access to Inputs as well as technology and 

resources

Needless to say that knowledge, 

awareness & training are the basic ingredients 

which help women in particular and society in 

general to realize the potential of women. 

Therefore it is apparent that KVKs play a 

significant role in empowering the women 

particularly in technical empowerment of farm 

women. KVKs are organizing short and long-

term vocational training courses in agriculture 

and allied fields for farm women with emphasis 
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on “Learning by Doing” for increasing 

agricultural productivity and generating 

empowerment  among women.  Training 

programmes are organized by the KVKs as a 

regular activity throughout the year. These 

trainings are conducted in the KVK campus (On 

Campus) as well as in the villages (Off campus) 

as per the convenience of the target group and the 

nature of the training programmes. The duration 

of trainings programmes varies from one day 

(short duration training)  to one year 

(vocational training), depending on the 

complexity of the subject and the need to the 

women group. The trainings programmes are 

mostly interactive in nature and help to transfer 

the knowledge and skill in an effective manner. 

The vocational training courses are based on 

agriculture and allied fields like bee-keeping, 

mushroom cultivation, dairying, seed production, 

poultry, fish farming, nursery rising of vegetable 

and fruit crops, baking, rural crafts, cutting & 

tailoring etc. These programmes are conducted 

based on various thematic areas for the farming 

community and stakeholders.

During the last five years 2013-2018 a 

large number of training programmes have been 

organized by 69-70 KVKs of five states under 

Zone-I for the farm women and stakeholders who 

attend the capacity building programmes under 

agriculture and allied fields so that the existing 

knowledge can be enhanced and implemented at 

the field level. KVKs are documenting the effect 

of training courses on the back home situation of 

participants through necessary follow up actions 

and feedback programmes from the farmers and 

farm women. Further KVKs also identify the 

farmers as well as resource persons for 

conducting training courses for establishing 

micro enterprises and enhancing income of 

farmers and empowering rural  women. 

Depending on number of factors ranging from 

landholdings, subsidiary occupations, agro 

Table 1: Details of thematic area wise training programmes organized and its participants of

 ATARI Zone I during 2013-18  

Thematic area 2013-14 2014-15 2015-16 2016-17 2017-18

No. of 
course

 

No. of

 

women

 

No. of 
course

 

No. of 

women

 

No. of 
course

 

No. of 
women

No. of 
course

 

No. of 
women

 

No. of 
course

Crop Production

 

804

 

6116

 

692

 

4128

 

800

 

2715

 

899

 

4414

 

520

Horticulture/Sericulture

 

938

 

10096

 

956

 

10038

 

854

 

4405

 

804

 

6063

 

854

Soil Health and Fertility 
Management

 432

 

2068

 

493

 

3120

 

494

 

1447

 

540

 

2481

 

465

Livestock Production and 
Management

 368
 

2984
 

425
 

3532
 

377
 

1563
 

383
 

2323
 

432

Home Science/Women 
empowerment 

719 34218 791 33708  769  18526  762  20057  575

Agril. Engineering 179 802 202 880  167  578  173  918  84

Plant Protection
 

893
 

5050
 

832
 

5978
 

812
 

2414
 

849
 

4075
 

592

Fisheries 11

 
2

 
48

 
270

 
18

 
64

 
85

 
167

 
73

Production of Inputs at site 74
 

888
 

61
 

756
 

30
 

181
 
61

 
272

 
45

Capacity Building and 
Group Dynamics

 

283

 

2892

 

332

 

3324

 

266

 

1499

 

291

 

2056

 

208

Agro-forestry 189 1112 225 1064 182 452 156 790 12

GRAND TOTAL 4890 66228 5057 66798 4769 33844 5003 43616 3860
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climatic condit ions and socio-personal 

characteristics of the rural women and her family 

members the areas of enterprises also differ from 

place to place. These enterprises are classified 

under three major heads.

· Micro Enterprises development related 

to agriculture and allied agricultural 

activities like cultivation of organic 

vegetables, pulses, flowers, oil seed, 

medical plants, and seed production are 

some of the areas besides taking up 

mushroom growing and bee–keeping. Some 

more areas of secondary agriculture are 

dehydration of fruits and vegetables, 

canning or bottling of pickles, chutneys, 

jams, squashes, dairy and other products 

that are ready to eat.

· Micro-Enterprise development related to 

livestock management activities like dairy 

farming, poultry farm, preparing feed 

concentrate at home using locally available 

ingredients like wheat bran, oilseed cakes 

etc and production of vermi composting 

using the animal waste can be an important 

area in which women can utilize both her 

technical skills and raw materials from the 

farm and livestock to earn substantial 

income. Trainings are also conducted on the 

management techniques for handling of 

cross bred animals and farm women are 

motivated for dairy enterprise. 

· Micro – Enterprise development related 

to household based operations: Farm 

women also start micro-enterprise by 

getting training such as knitting, stitching, 

weaving, embroidery, bakery and flour 

milling, petty shops, food preparation and 

fruit and vegetable preservation. 

Entrepreneurship paving way towards 

empowerment of rural women

 � Empowering women particularly rural 

women is a challenge. Micro enterprises in rural 

area can help to meet these challenges. 

Micro–enterprises not only enhance national 

productivity, generate employment but also help 

to develop economic independence, personal and 

social capabilities among rural women. 

Following are some of the personal and social 

capabilities, which were developed as result of 

taking up enterprise among rural women.

· Economic empowerment

· Improved standard of living

· Enhanced self confidence

· Enhanced awareness

· Sense of achievement

· Increased social interaction

· Engaged in political activities

· Increased participation level in gram sabha 

meeting

· Improvement in leadership qualities

· Involvement in solving problems related to 

women and community

· Decision making capacity in family and 

community   

Self Help Groups: An important tool of 

economic empowerment of rural women

KVKs make women aware and motivate 

them to join their hands themselves and of their 

family members for empowerment. Technical 

guidance and capacity building is important and 

first step but an important factor hindering women 

empowerment is their limited access to credit and 

saving schemes. The formal funding institutions 

have failed to perform their role of supplying 

credit to women folk in our country for 
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undertaking income generation activities. As a 

result large segment of poverty sticken 

households particularly women who constitute 

half of the population still remain aloof in need of 

credit facilities. Formation of Self Help Groups is 

an aid to overcome this hindrance and KVKs play 

an important role in formation and monitoring of 

self help groups. Self-initiative and self-

realization by women is the powerful tool for 

empowerment and self help group provides a 

platform for the same to the rural women. The 

process of economic empowerment in poor 

women is being achieved through self-help 

groups.

The main features of self help groups are:

· Group of 10-20 members

· Voluntary association of people formed to 

attain a financial goal.

· Members have homogenous social and 

economic background.

· Simple documentation about the group

· Collective decision making and peer 

pressure in repayment.

· Regular meetings and savings.

· Group access to external funds.

· Focus on poor people especially women 

below poverty line. 

Advantages of self-help groups

· Women are trained in new skills and the 

wage earning workers become micro 

entrepreneurs. 

· Group formation, provision of collateral free 

credit and participatory efforts for income 

generation by the members results in 

increased asset creation, savings, higher 

employment and improved social lives of 

members. 

· K n o w l e d g e ,  a w a r e n e s s  a n d  s k i l l 

development improve the socio economic 

conditions especially of rural poor women. 

· Self Help Groups and micro finance are 

successful in promoting empowerment of 

women leading to development of nation.

SHGs are networked through three-tier 

extension model developed by KVK.

· Technology dissemination

· Credit mobilization

· Monitoring and motivation of the group.

Under this approach various self help 

groups were formed by the KVKs by bringing 

together the landless farm women so that they can 

actively participate in the income generation 

programmes conducted by the KVKs. KVKs 

develop prerequisite skills among women and 

form the groups of poor rural women who want to 

contribute and start their micro enterprises and 

further KVKs monitored the activities of the 

group and motivate them for monthly meetings, 

preparing meeting registers, train them for 

account keeping and opening of bank account. 

The technology is disseminated to the rural 

women through various tailor made training 

programmes for income generation such as 

preservation of fruits and vegetables, cutting and 

stitching, mushroom cultivation, dairy farming, 

goat farming among others.  Once the technology 

is disseminated the group is mobilized for credit 

linkages with the National Bank for Agriculture 

and Rural Development (NABARD) for getting 

the credit facility. The meetings of SHGs are held 

in close association with KVK and NABARD to 

hold discussion of the group for taking further 

decision of the income generation enterprise and 

credit mobilization. 
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As a result of full support from KVKs 

many Self Help Groups were formed at district 

level and are running successfully and generating 

good returns from their enterprises. Stalls during 

various national level fairs are arranged with the 

help of NABARD. Efforts are also made by 

KVKs to provide regular sale outlet to the rural 

women, for which RURAL MART or RURAL 

HUT are provided to the SHGs with the help of 

NABARD and district level officials, wherein 

they can sell their products regularly. 

Thus KVK provides a platform for 

establishing l inkages with other al l ied 

departments leading to the accessibility of women 

towards loan and other banking services, thus 

resulting in increase in financial independence of 

women and ultimately moving ahead towards 

economic empowerment of rural women. This is 

evident from various studies such as the one 

conducted by Chauhan et.al (2017), Seema 

(2005)  and various other scholars which 

indicates that women entrepreneurs were much 

productive and efficient not only in providing 

vital support to their families but also give a new 

direction to economic development of nation. 

Study by Kumari (2018) indicated the 

impact of joining SHG and reported in the study 

that farm women's involvement in decision 

making process in agricultural field was quiet 

minimal before joining the SHG groups,. The 

decision making score significantly increased in 

case of women members after joining the SHGs.

The Table 2 depicts various thematic 

areas wise distribution of rural women in terms of 

training received from KVKs. The data indicates 

that the majority of women are participating in 

value addition of fruits and vegetables followed 

by cooking and processing as the women are more 

Table2: Details of women empowerment programmes organized by KVKs (2013-2018)

Thematic area

2013-14 2014-15 2015-16 2016-17 2017--18

No. of 
Courses

 

Women
No. of 

Courses
Women

No. of 
Courses

 

Women No. of 
Courses

Women
No. of 

Courses

Household food security by 
kitchen gardening and nutrition 
gardening

31

 

661

 

55

 

984

 

52

 

1149

 

55

 

1162 47

Design and development of 
low/minimum cost diet

 
39

 

859

 

59

 

789

 

47

 

1148

 

52

 

1514 38

Designing and development for 
high nutrient efficiency diet

 55

 

1344

 

45

 

851

 

49

 

1254

 

58

 

1452 52

Minimization of nutrient loss in 
processing 

23
 

424
 

51
 

992
 

34
 

812
 

32
 

817 27

Processing and cooking 82 2034 35  628  0  0  0  0 0

Gender mainstreaming through 
SHGs

22
 

412
 

27
 

744
 

31
 

776
 

30
 

817 16

Storage loss minimization 
techniques

27

 

692

 

35

 

759

 

34

 

723

 

32

 

904 23

Value addition 219

 

5466

 

190

 

4523

 

191

 

4674

 

229

 

5678 194

Women empowerment

 

59

 

1295

 

124

 

2465

 

136

 

3741

 

114

 

2952 58

Location specific drudgery 
production

42

 

1117

 

57

 

1045

 

68

 

1435

 

65

 

1395 48

Rural Crafts 56

 

1360

 

58

 

925

 

35

 

784

 

28

 

764 17

Women and child care 64 1445 70 1473 85 2224 74 2372 54

Others (pl.specify) 0 0 17 56 0 0 0 0 0

Total 719 17109 689 15888 762 18720 769 19827 574
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among rural women and feedback is conveyed to 

the CIAE for improvement accordingly. These 

drudgery reducing techniques and tools have 

helped women to save their time, health and 

energy as farm women workers suffer from 

musculoskeletal problems. 

F o r  h o l i s t i c  i n v o l v e m e n t  a n d 

sensitization of farm women various activities are 

organized by KVK which includes celebration of 

various important days and campaigns for farm 

women to make them more aware of new 

technologies and problems prevailing in the 

present scenario. These extension activities 

motivate the rural women and result in better 

decision making and improve the standard of the 

family. Some of such specific programmes 

conducted by rural women include:

· International Women's Day is celebrated 
thon 8  March in each KVK.  The main theme 

is 'Right and Responsibilities of Woman'.  

The eminent woman personalities, women 

sarpanch with revolutionary mind set and 

successful woman entrepreneur are invited 

to deliberate on the main theme and 

motivate the participants from 'with in' to 

build a healthy social environment in the 

rural society. 

· Breast feeding week is observed on first 

week of August to enlighten the women 

about the importance of breast feeding.  

Rural women are also guided by experts 

about the importance of breast milk for the 

child during the first six months of birth.  

· Women in Agriculture Day is celebrated 

on 4th of December by the KVKs. The 

objective of this celebration is to create 

awareness among the farm women about 

promotion and scientific farming of crops 

for better farm returns through diversified 

farming 

interested to save the resources of the family and 

improve the health of the family.

Impact of Trainings on Women 

Empowerment: 

 KVKs are playing a pivotal role in 

empowering the rural women in various facets of 

their life. The impact of the training programmes 

is studied from time to time through post 

evaluation and feedback of the training 

programmes. The impact of training programmes 

is indicative from the following:  

· Promotion of women Entrepreneurs 

· Individual & Community Development 

Leadership Promotion 

· Empowerment process – social and 

economic stabil i ty and community 

cohesion through formation of Agromart 

Production Societies

KVKs are helping farm women in each 

and every aspect to meet the empowerment of the 

women. Further women who do not participate in 

entrepreneurship activities are empowered in 

nutrition education which is important as 53 

percent of women are suffering from anaemia in 

our country as per the data of NFHS-4. Farm 

women are also enlightened about the work 

simplification techniques for household work and 

farm work to empower the rural women to 

perform the various tasks efficiently. Various 

drudgery reduction tools and equipments are 

popularized by the KVKs among the rural women 

through organizing various awareness camps. 

The tools recommended by AICRP including 

wheel hoe, improved sickle, tubular maize 

sheller, sitting type groundnut decorticator, 

hanging type cleaner, seed treatment drum, 

fertilizer broadcaster and hand ridger are tested 
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the collaborative effort with the district 

administration and department of Social 

Welfare. 

 Women actively take part in these 

programmes which not only provide an 

opportunity to the farm women to get an updated 

information on various technologies but a 

platform for discussion of their day to today 

problems and finding solutions at grass root level. 

Further the success story of two women 

entrepreneurs is presented how they have set 

examples for others to build their own future and 

other women members to realize their dreams 

with the support of KVKs.

Success Stories

KVK, Kangra, Himachal Pradesh Lakshmi 

Self Help Group 

· Training on home scale processing unit

· Manufacturing various products 

· Nuggets, seera (local wheat product), 

v e r m i c e l l i ,  d r i e d  m a n g o  p o w d e r 

(Aamchur), Triphala powder (Harad, 

· Celebration of National Nutrition Week 
thEvery first week i. e 1-7  September is 

observed as National Nutrition Week in 

India. Farm women and young girls are 

made aware about the balanced nutrition. 

Knowledge of importance of nutritious diet 

during adolescent years, pregnancy and 

lactation period is given to young girls and 

women.

· World Food Day th Every year 16  October is 

celebrated as World Food day by various 

KVKs. Lectures and awareness campaigns 

are organized about importance of good and 

healthy food in our l ives.  Besides 

knowledge of balanced diet is also given to 

farm women..

· An Anaemia check up campaign Lack of 

knowledge about the importance of iron in 

the diet is the main reason for prevalence of 

this high scale anaemia in the district.  

Literature published by KVK scientists is 

also distributed to create awareness on the 

issue and iron rich low cost nutritional 

recipes are demonstrated.

· Motivational lectures are organized for 

curbing the menace of 'female foeticide' as 

Year wise production of the items /products by Lakshmi Self Help Group   

Name of the product Main Ingredient Year and quantity prepared/sold 
 

2006-07

 

2013-14

 

2014-15

 

2015-16

Nuggets Pulse

 

20-30

 

Kg

 

70-80

 

Kg

 

1-2 qtls

 

2- 3 qtls

Seera (local wheat  
product)

Wheat

 
30-40

 
Kg

 
2-3  qtls

 
3  qtls

 
3-4 qtls

Vermicelli Wheat
 

30-40
 

kg
 

80-90 Kg
 

90
 

Kg
 

1  qtls

Dried Mango powder 
(Aamchur)

Raw Mango 10-20  Kg  80-90 Kg  1-2  qtls  80 Kg

Triphala powder (Harad, 
Bahera, Aonla mixture)

 

Harad, Bahera Aonla -  80  Kg  70-80Kg  70-80 Kg

Dalia Wheat

 
-

 
1

 
qtl

 
1 qtl

 
70 -80 Kg

Pickles Local fruits-Mango, 
Karonda,Lasora, Bamboo, 
Garlic ,Mixed Vegetable, 
Harad, Aonla

15

 

Kg

 

1

 

qtl

 

1 qtl

 

1 qtl
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exchange of thoughts also improve their decision 

making both on social and economic fronts. Thus 

it can be concluded that KVKs play a pivot role in 

changing the mindset of not only rural women but 

of the family as a whole which indirectly leads to 

economic and social empowerment of the society 

as a whole as it is often said that when the women 

moves ahead the family moves and when the 

family moves ahead then only the society moves 

ahead.
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Bahera, Aonla mixture), Dalia, pickles, 

sharbat, squash, masala, jam, murabbas etc

· Earning a net profit of ₹ 260,000/- per 

annum

· Marketing was started from their own 

village that has now extended to local fairs, 

festivals, exhibitions and markets

 Smt. Krishna Yadav at present is a 

successful food processing entrepreneur based in 

Nazafgarh, Delhi.   Motivational interventions 

and mentoring of scientists of KVK enabled her to 

establish her food processing enterprise Krishna 

Pickles which is not only a means of earning her 

family a livelihood but she is also managing a 

business of more than a crore turnover annually in 

a span of last ten years ( 2002-2012).   Smt 

Krishna Yadav underwent a training of 3 months 

duration in food processing techniques during 

2001-2001at KVK, Ujwa New Delhi. The first 

value added products prepared after training were 

100 Kg karonda (Carissa carandas) pickle and 

5kg chilly pickle with an initial investment of ₹ 

3000/- fetching them a net profit of ₹ 5250/- after 

sale. Currently she is now manufacturing 87 types 

of products like various chutnies, pickles, 

p r e s e r v e s ,  m u r a b b a s  e t c .  A t  p r e s e n t , 

approximately 500 quintals of fruits and 

vegetables are processed generating a turnover of 

more than ₹ 1 crore from the factory and 

providing employment to others from her four 

factories.

Further KVKs have played a significant 

role in bringing positive changes in the behaviour 

of not only women but men also. Women 

participation in training programmes and 
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ANNEXURE-A: Training Schedule
15Aug (Thu) Topic/ Activity Resource person(s)

10.00-11.20 Interaction and ice-breaking exercise among actors of the training program Dr Rajesh K Rana

11.40-13.00 Interaction with African students studying in GADVASU Course Coordinator

14.00-15.20 Assessment of Agricultural and Extension system of Zambia Participants from Zambia

15.40-17.00

 

Assessment of Agricultural and Extension system of Malawi

 

Participants from Malawi

16 Aug (Fri)

   

10.15-10.40

 

Registration

  

10.40-12.00

 

Inaugural session (Addresses by the dignitaries on the dais)

  

12.00-13.00

 

Pre-training evaluation exercise

 

Dr Rajesh K Rana

 

14.00-15.20

 

Management game

 

Dr Ashish S Murai, ATARI -1

15.40-17.00

 

Outline and understanding of participatory exercise planning

 

Course Coordinator

 

17 Aug (Sat)

 

Study tour Krishi Vigyan Kendra (KVK; Agriculture Science Centre) 
Amritsar

 

Dr Rajesh K Rana

 

18 Aug (Sun)

   

11.30-12.00

 

Exercise on preparing notes of the field experiences

 

Dr Rajesh K Rana

 

14.00-15.20

 

Assessment of Agricultural and Extension system of Kenya

 

Participants from Kenya

15.40-17.00

 

Assessment of Agricultural and Extension system of Ghana

 

Participants from Ghana

19 Aug (Mon)

   

10.00-11.20

 
Visit to GADVASU Small Animals’ Hospital and Dairy Technology unit

 

Dr Mandeep Singh/ Siva Kumar

11.40-13.00
 

Visit to GADVASU Livestock and Dairy Unit
 

Dr Grewal, GADVASU

14.00-15.20
 

Evolution of Agricultural Extension system in India-Milestones and pathways
 

Dr Arvind Kumar, PS, ATARI -1

15.40-17.00 Key learning’s from Indian Agri cultural Extension System for African 
Continent 

Dr Arvind Kumar, PS, ATARI -1

20 Aug (Tue)
   

10.00-11.20
 

Farm Profitability Potential as Precursor for Assessment of Agri -Extension 
needs

 

Dr Rajesh K Rana, PS, ATARI -1

11.40-13.00

 

Achievements and Challenges in the functioning of KVKs of Zone-1

 

Dr Rajbir Singh, Director, 
ATARI -1

 14.00-15.20

 

Presentations by the participants on agricultural scenario in their countries

 

Participants

 
15.40-17.00

 

Visit to PAMETI and presentation on role of PAMETI

 

Dr HS Dhaliwal, Dir PAMETI

21 Aug (Wed)

   

10.00-11.20

 

Preparation and management of budget in KVK system

 

Mr DC Sati

 

11.40-13.00

 

Inaugural session of the Agricultural Officers’ Workshop at PAU

 

Dr Rajesh K Rana

 

14.00-15.20

 

Functioning of PFMS in KVK System-Pragmatism,

 

Challenges and Way 
forward

 

Mr DC Sati

 
15.40-17.00

 

Visit to Directorate of Extension Education, PAU Ludhiana DEE PAU Ldh/ Samarjeet Kaur

22 Aug (Thu)

   

10.00-11.20

 

Doubling Farmers’ Income in India: Action plan and Challenges Dr Rajesh K Rana, PS, ATARI -1

11.40-13.00 Significance of PRA tools and techniques in Agricultural Extension Dr Ashish S Murai, ATARI -1

14.00-15.20 How to conduct Participatory Rural Appraisal exercise and prepare micro-plans Dr Ashish S Murai, ATARI -1

15.40-17.00 Visit to National Agro Industry Ludhiana Course Coordinator
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23 Aug (Fri-)

10.00-11.20 Significance and management of publications in Agricultural Extension 
system

Dr Rajesh K Rana, PS, ATARI -1

23 Aug (Fri-)

10.00-11.20 Significance and management of publications in Agricultural Extension 
system

 Dr Rajesh K Rana, PS, ATARI -1

11.40-13.00 Ensuring nutritional and livelihood security through livestock farming
 

Dr P Bhadauria, Scientist, 
ATARI -1  

14.00-15.20 Visit to the Bio-gas and electricity generation plant at Govind Dham  Course Coordinator

15.40-17.00 ICAR-CIPHET visit
 

Course Coordinator

24 Aug (Sat) Preview of agricultural research and extension

 
at LPU and seed 

potato production system at CPRS Jalandhar
Dr. Ramesh Sadawarti and Dr Raj

Kumar

25 Aug (Sun)

11.40-13.00 Group activity Course Coordinator

14.00-15.20 Group activity Course Coordinator

26 Aug (Mon)

10.00-11.20

 

Methods and processes of diffusion and adoption of farm innovations 
among the

 

targeted groups

 

Dr Arvind Kumar, PS, ATARI -1

11.40-13.00

 

Participatory Technology Development Process -Key Deliverables

 

Dr Ashish S Murai, ATARI -1

14.00-17.00

 

Visit to KVK Samrala and Doraha Hone y exporter

 

Dr SC Sharma, PC KVK Samrala

27Aug (Tue)

   

10.00-11.20

 

Vulnerability, Adaptation and Resilience to Climate Change in 
Agriculture: Policy Imperatives

 

Dr. NP Singh, NIAP Delhi

11.40-13.00

 

Processing technologies suitable for small scale entrepreneurship

 

Dr. Sandeep Mann, PS, CIPHET

14.00-15.20

 

Challenges in Infrastructure development in KVKs

 

Ms Manjit Kaur, ATARI -1

15.40-17.00

 

Visit to IIMR

 

Dr Ramesh Kumar, IIMR

28Aug (Wed)

   

10.00-11.20

 

Management of Technology Dissemination Process: Shift from 
Commodity Specificity to Farming Systems Perspective

 
Dr Shantanu Dube, PS, ATARI -3

11.40-13.00

 

Understanding leadership through experiential learning

 

Dr Shantanu Dube, PS, ATARI -3

14.00-17.00

 

Visit to BISA Ludhiana

 

Dr. HS Sidhu, BISA

 

29 Aug (Thu)

   

10.00-11.20
 

Imperative role of Administrative Vigilance in Government System
 

Ms Indu Bagal, ATARI -1

11.40-13.00 Strengthening Agricultural Extension Research in developing countries  Dr Rajinder Parshad  

14.00-15.20 Practical exercise Dr Rajinder Parshad  

15.40-17.00 Group activity Course Coordinator  
30Aug (Fri)
   

10.00-11.20
 

Punjab-the Food Bowl of India: Tremendous Growth and Recent Issues of 
Sustainability

 

Dr Kamal Vatta, Hd Econ PAU

11.40-13.00

 

Ensuring nutritional security of farm families through

 

KVKs (Changed to 
this)

 

Dr Monika Chaudhary, KVK 
Sangrur

 14.00-15.20

 

Significance of frugal farm innovations in sustainable agricultural 
development

Dr Rajbir Singh, Dir ATARI -1

15.40-17.00 Visit to Punjab Remote Sensing Centre Course Coordinator
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31 Aug (Sat)

 

Study Tour to NDRI Karnal and CSSRI Karnal

  

11.00-13.00

 

Visit to ICAR-NDRI Karnal

 

Dr Gopal Sankhala

 

14.00-15.00

 

Motivating and Attracting Rural Youth in Agriculture

 

Dr Randhir Singh

 

15.00-16.00

 

Role of Agri-Business Extension in enhancing income of farm families

 

Dr VP Chahal

 

16.15-17.30

 

Visit to ICAR-CSSRI, Karnal

 

Dr Anil Kumar

 

01 Sep (Sun)

   

11.40-13.00

 

Group activity

 

Course Coordinator

 

14.00-15.20

 

Group activity

 

Course Coordinator

 

02 Sep (Mon)

   

10.00-11.20 Identifying performance indicators of KVKs and creating the framework Dr Prabhu Kumar, Bangaluru

11.40-13.00 Evolution of KVK system in India: Challenges and way forward Dr P Das, Former DDG Ag. Extn

14.00-15.20 Agricultural Extension System in African Countries -case studies Dr P Das, Former DDG Ag. Extn

15.40-17.00 Group activity Course Coordinator

03 Sep (Tue)

10.00-11.20 Role of FPOs and FPCs in the sustained augmentation of farmers’ income

 

Dr Chandre Gowda, Banguluru

11.40-13.00 Soft Skills for extension professionals: Need of

 

the hour

 

Dr SK Jha, PS NDRI Ag Ext

14.00-17.00 Visit to Dasmesh Mechanical Works, Amargarh

 
Dr Rajesh K Rana

 

04 Sep (Wed)
   

10.00-11.20 Recent trends in sugarcane production technology in India
 

Dr Gulzar Sanghera, Kapurthala

11.40-13.00 Extension Strategies and Approaches Dr Ravinder Kaur Dhaliwal

14.00-15.20 Role of KVKs in Women Empowerment Dr Preeti Mamgai, PS ATARI -1

15.40-17.00 Post training evaluation session
 

Course Coordinator
 

05 Sep (Thu)

   10.00-11.20 Group activity

 

Participants

 11.40-13.00 Valedictory function

14.00-17.00 Question-answer/ participants interaction with the ICAR-ATARI faculty Course Coordinator
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ANNEXURE-B
Profile of the participants

Main Responsibilities 

Mr. Johnstone Kipkosgei Rono           
County Director of Agriculture 
(Kericho)                                       
Kenya     

v Coordination of the implementation of 

a g r i c u l t u r a l  d e v e l o p m e n t  p o l i c i e s 

programmes and projects 

v Coordination of the agricultural extension 

services, research liaison, agricultural 

education, training programmes and other 

cross - cutting issues  

v Promotion of collaboration of stakeholder 

participation in extension delivery

v Coordination of compilation of periodic 

reports

Mr. Willie Kimursi Too
Principal Agricultural Officer
Kenya

Main Responsibilities 

v To deal with agricultural policy and external 

relations of the country

v Monitoring and evaluation of various 

government programme related to agriculture 

development in Kenya

v To ensure food security  in Kenya with various 

strategic and developmental options

v N a t i o n a l  l e v e l  c o o rd i n a t i o n  o f  t h e 

implementation of agricultural development 

policies programmes and projects 
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Mr. Obadiah Murithi Munene 
Principal Agricultural Officer 
Kenya

Mr. Nicholas Mobagi Mokaya    
Principal Agricultural Officer (PAO)              
Kenya               

Main Responsibilities 

v Harmonization of extension approaches and 

methodologies  of projects in liaison with 

stakeholders; 

v Coordinated successful implementation of 

Govt. and Donor funded projects –

 – National Accelerated Agricultural Inputs 

Access programme (NAAIAP),

 – Economic Stimulus Programme (ESP) 

etc.,

111

Main Responsibilities:

v Coordination of implementation of projects and 

programmes related to Agribusiness development 

v Inventorying and prioritizing  potential areas for 

bus iness  deve lopment  Moni tor ing   the 

performance of agricultural markets and 

marketing systems and establish market 

commodity prices 
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Major Responsibility 

 Developing sustainable soil  ferti l i ty 

management technologies for enhancing yield of 

small holder farmers

Thrust Area

l Integrated Soil Fertility Management (ISFM)

l Fertility testing and Evaluation 

l Soil-Plant Microber Interaction mainly 

legumerhizobia :  with key focus on 

maximizing the response of soybean and 

cowpea to rhizobia inoculationDr. Jacob Ulzen                            
Scientist, CSIR-Soil Research 
Institute in Ghana                                 
Ghana                              

Career Objective 

l Field Agriculture Extension 

Ø Profitable research activities & transfer new 

technology to farmers and end users 

Current Research Activities

v A study on finding a management  system for a 

predictable,  plentiful harvest of Sysepalum 

dulcificum (Ongoing) 

v Value Chain Analysis for Rambutan (Nephelium 

lappaceum)  production in Ghana (Ongoing) 

Mr. Nketiah Victor                            
Principal Technologist (Agronomy)   
Plant Genetic Resources Research Institute
Ghana
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Mr. Jesse Rukwaro Wagura
AAO, Country Govt. of Nyeri
Kenya                   

Main Responsibilities 

v To coordinate the provision of advisory services at 

district level in order to facilitate the dissemination 

of information

v E n s u r i n g  t i m e l y  d e v e l o p m e n t  a n d 

implementation of extension training programs 

v Co-ordinating regular research in agricultural 

extension in order to generate information

v Managing timely development of individual and 

departmental work plan 

Mr. Miti Jeckup
Senior Agricultural Officer     
Zambia

111

Major Activities 

v To handle local level agricultural extension 

activities

v Local level harmonization of extension approaches 

and methodologies  of projects in liaison with 

stakeholders; 

v Local level coordinated successful implementation 

of Govt. and Donor funded projects 
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Mr. Simon S Chisulo                                         
Secretary, District Agriculture, 
Tourism and Natural Resources 
Management Committee (ATRNM)      
Zambia                        

Research Activities 

v Assessing effectiveness of Household Approach in 

empowering farmers to demand extension services 

from service providers in Malawi (On Going)

v Use of Traditional Grain Protectants to support 

seed systems in Malawi, November 20, 2012: 

International Development Research Centre 

(IDRC). University of Malawi, Bunda, College of 

Agriculture

Mr. Hastings Majika Yotamu
District Agriculture Development 
Officer
Malawi

111

Research Activities 

v Promotion of Crop Diversification and yield 

improvement

v Facilitation of installation of farmer field schools 

and farmer business schools

v Promoting mitigation activities of off season crops 

(vegetables) 

v Training famers in beans vegetable production in 

collaboration with mayor stakeholders World 

Vision International (WVI) 

v Community mobilization facilitation to interest 

groups with focus on interest commodities e.g. 

legumes, Cereals and Vegetables
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