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FOREWORD

Comprising just 1.53% of India's vast expanse, Punjab emerges as an agricultural
powerhouse, yielding a staggering 16 % of the nation's wheat, 11.7% of its
rice, and 3% of its cotton. The verdant fields owe much to Punjab Agricultural
University (PAU), a beacon of agricultural innovation. Since its inception in 1962,
PAU has not only transformed Punjab's agrarian landscape but has also left an
indelible mark on the nation's agricultural narrative. During the 1960s and 70s,
PAU spearheaded a revolution, introducing cutting-edge technologies and high-
yielding crop varieties that catapulted Punjab's productivity and fortified India's
food security. Termed as the "Green Revolution Matriarch," PAU continues
to pioneer sustainable agricultural practices, cementing its stature as India's
premier institution for agricultural advancement.
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PAU's impactful contributions to the nation earned it prestigious accolades, clinching the coveted "Best
Institution Award" from the Indian Council of Agricultural Research in both 1995 and 2017. Undeterred
in its pursuit of excellence, PAU was shortlisted as an "Institution of Excellence" under the esteemed
"Institution of Eminence" scheme by the Ministry of Human Resource Development in 2018. Adding to
its laurels, PAU soared to the top rank in the National Institute Ranking Framework’s maiden assessment
for agriculture and allied sectors in 2023. This resounding achievement further solidifies PAU's position

as an agricultural education and research leader.

The university is dedicated to enhancing agricultural research, education, and outreach by leveraging its
skilled faculty, infrastructure, global partnerships, and alumni network. Over the past five years, research
efforts have yielded effective agro-technological solutions such as enhanced crop varieties, advanced
production and protection methods, farm mechanization, post-harvest techniques, and food processing
innovations. Quality human resource remains indispensable to the overall agricultural development
of any region. Regional Research Station, Ballowal Saunkhri, set up during 1982 to cater to the sub-
mountainous region was academically reinforced by setting up the College of Agriculture during 2021.

Considering the evolving challenges in global agriculture, PAU consistently leads efforts to adapt its
research, education, and outreach programs in consultation with stakeholders, particularly farmers.
Innovative initiatives encompass speed breeding, sensor-based precision agriculture, climate-resilient
practices, artificial intelligence, internet of things, etc. Entrepreneurial development and skill oriented
programmes for the rural youth continue to receive a special attention. Additionally, there’s a focus on
entrepreneurial development and skill-oriented programmes tailored for rural youth, reflecting PAU’s

commitment to addressing contemporary agricultural needs.

Every emerging challenge represents an opportunity to achieve professional excellence and deliver
solutions. The compilation of the Self-Study Report for accreditation serves as a reflection on our
achievements and a roadmap for the future. | am confident that the dedicated efforts of the PAU team,
led by Institutional Coordinator, Dr. M.I.S. Gill, Dean of Postgraduate Studies, have produced a report
that meets all guidelines. | appreciate the Deans, Directors, Registrar, Officers, faculty, and staff of PAU
for their invaluable input. Besides fulfilling accreditation requirements, | trust that this report will also
serve as a valuable resource for academics, administrators, and policymakers alike.

Ludhiana
March 18, 2024

S S Gosal
Vice Chancellor
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PREFACE

The Diamond Jubilee celebration of Punjab Agricultural University (PAU), e ™~
Ludhiana in 2022 have witnessed the years of its tremendous contribution
towards agriculture since its inception in 1962. Keeping the pace with time, PAU
has imparted quality teaching, research and extension education in agriculture
and its allied fields during the current assessment period 2018-19 to 2022-
23 for Accreditation. The PAU has acquired top most position amongst State
Agricultural Universities and 3rd among Agriculture and Allied Sector category
as per the NIRF ranking 2023. PAU has exemplary relationship with all the
stakeholders including students, farmers and industry which help to align its
academic, research and outreach programmes as per need of the state. PAU
holds an enviable record of producing outstanding alumni as eminent scientists,
academicians, administrations, sports person and their presence is across the
globe.

The university presently has 6 colleges, 35 departments (including three schools), 10 undergraduate,
46 M.Sc. and 30 Ph.D programmes, besides two diploma courses. The total student strength is about
4000 with an ideal gender balance of 1:1 boys and girls. The student teacher ratio is nearly 5:1 with the
current faculty strength at Punjab Agricultural Universtiy.

The PAU was accredited by ICAR for a period of five years in 2019. Now, the Self Study Report of the
university on its activities and accomplishments is compiled for the last five years i.e 2018-19 to 2022-
23 as per the guidelines. The document provides comprehensive information about research, teaching
and extension activities of PAU. The annexures have been added to support this document, wherever
necessary. The detailed list of faculty publications along with NAAS rating is also annexed in the document.
During the period under report, 600 publications have been published in high impact research journals
having NAAS rating > 9.00.

I, as convenor of the Self Study Report for accreditation of the university, express my gratitude to the
hon’ble Vice Chancellor of PAU, Dr Satbir Singh Gosal for his valuable inputs and guidance to prepare this
guality document. For the compilation of this report, lot of information and inputs have been received
from the colleges, directorates and various sections/ units of the university. It is my pleasure to place on
record the valuable cooperation and support extended by the university Deans, Directors, Registrar and
Officers of PAU for the preparation of this report. | am thankful to all the Heads of Departments, Section
in charges, Faculty and Staff for responding to every request made to supply desired information. My
special acknowledgements are due to the working team members of the Task Force, who have worked
hard to secure accurate information from across the colleges and timely compilation of this report. |
hope the efforts made by PAU team for preparing this document would be meaningful and rewarding in
the process of accreditation.

M IS Gill
Dean, Postgraduate Studies
Ludhiana
March 18, 2024
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CHAPTER

UNIVERSITY GOVERNANCE

6.6.1. University Governance

Punjab  Agricultural University (PAU) was
established in 1962 on the pattern of the U.S.
Land Grant System. It has its origin in the Punjab
Agriculture College and Research Institute,
Lyallpur (now Faisalabad) in Pakistan, which
was established in 1906. After the partition
of the country in August 1947, the college
was re-established in a building belonging to
Khalsa College, Amritsar. In March 1949, the
Government Agricultural College (Affiliated to
Panjab University) was shifted to Malwa Khalsa
High School at Ludhiana. This college was later on
shifted toits present sitein 1957 and upgraded as a
university in 1962 through the Punjab Agricultural
University Act passed by the Punjab Legislature
on October 17, 1961. Originally, the university
had three campuses, one each at Ludhiana, Hisar
and Palampur. On the re-organization of Punjab
State in November 1966, the PAU was bifurcated
by an Act of Parliament on February 02, 1970,
to establish the Punjab Agricultural University
at Ludhiana and the Haryana Agricultural
University (now Chaudhary Charan Singh Haryana
Agricultural University) at Hisar. In July 1970, the
Himachal Pradesh Agricultural University (now
Chaudhry Sarwan Kumar Himachal Pradesh Krishi
Vishav Vidyalaya) was formed at Palampur. In
the year 2006, a new university i.e. Guru Angad

\ ¥ -

Chaudhary Charan Singh
Haryana Agril. University,
Hisar (1970),
(Haryana)

. X L Choudhry Sarwan Kumar
Punjab Agricultural University  Himachal Pradesh Krishi
Ludhiana

(Punjab)

- \

Guru Angad Dev Veterinary
& Animal Sciences
University Ludhiana (2006)
(Punjab)

Vishvavidyalaya
Palampur (1970)
(Himachal Pradesh)

Punjab Agricultural
University
Ludhiana , (Punjab)

Fig. 1: Genesis and evolution of Punjab Agricultural University

Dev Veterinary and Animal Sciences University
(GADVASU) was carved out of the PAU (Fig. 1).

At present the Punjab Agricultural University has
six constituent colleges with 35 departments and
three schools (Fig. 2). The University is spread over
an area of 1221 acres at Ludhiana and about 5557
acres at various Regional Research Stations (7),
Fruit Research Stations (3), Krishi Vigyan Kendra
(KVK) (18) and Seed Farms (5) located in different
agro-climatic zones of the state.

_ 1 PUNJAB AGRICULTURAL UNIVERSITY
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Organization Chart (Colleges)
Punjab Agricultural University
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College of College of
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Agriculture F t Engineering &
orestry
Technology
« Agronomy * Fruit Science * Civil
+ Climate Change « Vegetable Engineering
& Agricultural Science ¢ Electrical
Meteorology « Floriculture & Engineering
» Entomology Landscaping & Information
* Extension « Forestry Technology
Education & Natural * Farm
¢ Food Science & Resources MaChIner’y
Technology and Power
* Plant Breeding & Engineering
Genetics « Mechanical
» Plant Pathology Engineering
* School of * Processing
Agricultural & Food
Biotechnology Engineering
* Schoolof + Renewable
Organic Farming Energy
¢ Soil Science Engineering
* Soil & Water
Engineering

v v ¥

College of Basic College of College of
Sciences & Community Agriculture,
Humanities Science Ballowal

Saunkhri

?-7—

 Agricultural * Apparel and

Journalism, Textile Science
Languages & « Extension
Culture Education and

* Biochemistry communication

« Botany Management

+ Chemistry * Food &

* Economics & BECE
Sociology * Human

¢ Mathematics, Development
Statistics & i Eamlly
Physics itudles

. . » Resource

* Microbiology e

* School of and Consumer
Business SefEreE
Studies

e Zoology

Fig. 2 : Colleges, Department and Schools of PAU

6.6.1.1. Vision, Mission and Goals

The University was established in the year 1962
to make provisions for imparting education,
conducting research and providing extension
services in agriculture, horticulture, agricultural
engineering, community science and other allied
sciences.

Vision

PAU visualizestheteaching, research and extension
concepts to develop and promote innovative and
need- based scientific technological approaches
which are expected to be helpful to the scientists,
policy makers and other stakeholdersin addressing
the future needs for growth and development of

agriculture in the state and sustaining national
food security. Pursuing a dynamic path leading

to institutional vision, PAU published “Vision
2040” document in the year 2012 to execute its
envisioned programmes.

The University has re-oriented its programmes to
focus on the challenges that have emerged over
time. Its initial thrust was on crop productivity
enhancement, whereas, the current focus is
on sustainable development of agriculture i.e.
productivity enhancement, input use efficiency,
natural resource conservation, agro-processing,
mechanization and allied enterprises. The
University has expanded its teaching programmes
and has revised the curricula in tune with the
emerging educational needs. It has exemplary
strong linkages with farmers and line departments
which are being continuously nurtured to meet
new challenges in transfer of technology.

PUNJAB AGRICULTURAL UNIVERSITY
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Mission

Punjab Agricultural University aspires to become
a premier agricultural university with teaching,
research and extension programmes that serve
the people, the state, the nation and the world.
It is committed to continuous improvement in
agricultural and allied fields by developing quality
manpower, providing relevant technological
solutions, piloting their field use and supporting
other related activities.

Goals and Objectives

Goals: For achieving the stated mission of the
University, the goals are:

i. To provide quality education in the areas
of agriculture, horticulture, agricultural
engineering, community science and allied
fields.

ii. To undertake basic, applied and adaptive
research to seek appropriate solutions
to emerging problems in agriculture and
develop relevant technologies to improve
socio-economic conditions of the farming
community.

iii. To develop effective mechanisms for the
transfer of technology to the farmers and
agricultural organizations through different
extension programmes with a view to improve
agricultural productivity and economic
condition of rural population.

iv. To develop appropriate technology for
supporting the growth of agro-based
industries and generate self-employment
opportunities for the educated youth.

With its high standards of academic
performance, creditable research achieve-
ments and efficient system of agricultural
technology transfer, the Punjab Agricultural
University has aimed to provide leadership
at state, national and international level for
the development of agriculture. Since 1962,
the University with its effective coordination
with the state, development departments
and enterprising farmers coupled with
appropriate government policies, has played
a pivotal role in making Punjab state the bread
basket of the country. Now that the country
has become self-sufficient in food grains, the

University has consistently expanded the
focus of its efforts to address the issues of:

e  Sustainability of agriculture.
e Conservation agriculture.

e Environmental conservation.
e  Social responsibility.

e Human resource development in emerging
areas.

To ensure acceptable quality institutional
products or services, the University has been
maintaining its quality management system as per
the requirements of International standards 1SO
9001: 2015.

Objectives: The objectives of the University in
consonance with its mandate/mission for quality
teaching, research and extension are as follows:

Teaching

e To provide quality education in the areas
of agriculture, horticulture, agricultural
engineering, community science and allied
fields.

e To develop globally competitive human
resource to address emerging challenges in
agriculture.

e To modify agricultural education according to
the changing scenario and needs.

e To provide better counselling
and extra-curricular facilities for
personality development of students.

services
overall

e To assist students in suitable placement.

The University has six constituent colleges with 32
departments and 3 schools; College of Agriculture
(8 departments and 2 schools); College of
Agricultural Engineering and Technology (7
departments); College of Basic Sciences &
Humanities (8 departments 1 school); College
of Community Science (5 departments); College
of Horticulture & Forestry (4 departments) and
College of Agriculture in Ballowal Saunkhri.

At present, the University offers 10 undergraduate,
46 Masters and 30 Doctoral programmes in its
six colleges. In addition, two Diploma/Certificate
courses are also offered by the University (Table
1.1).

PUNJAB AGRICULTURAL UNIVERSITY
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Table 1.1: Teaching programmes presently offered by the University
Undergraduate programmes

(10 degree programmes + 2 Diploma/Certificate courses

College of College of College of College of Basic College of College of
Agriculture Horticulture & Agricultural Sciences & Community Agriculture
Forestry Engineering & Humanities Science Ballowal
Technology Saunkhri
1. B.Sc.(Hons.) 1. B.Sc.(Hons.) 1. B.Tech. 1. B.Sc. (Hons.) 1. B.Sc.(Hons.) 1. B.Sc. (Hons.)
Agriculture - Horticulture - (Agricultural Agribusiness Community Agriculture -
4 year 4 year Engineering) - Management - Science - 4 year
2. B.Tech. 4 year 4 year 4 year
(Biotechnology) - 2. 5-year Integrated |2. B.Sc.(Hons.)
4 year M.Sc. (Hons.) * Nutrition &
3. B.Tech. (Food programme in Dietetics -
Technology) - Biochemistry, 4 year
4 year Botany, Chemistry,
4. B.Sc. (Hons.) Microbiology,
Agriculture Physics and
2+4 year Zoology
5. Diplomain Candidates of
Agriculture - 5-year integrated
2 year programme may
6. Diploma Course opt for B.Sc.
in Hybrid Seed degree after 3
Production years, subject to
Technology - the fulfilment of
2 year requirement of
the degree.

Postgraduate Programmes (Masters’)

College of College of College of Agricultural College of Basic College of
Agriculture Horticulture & Engineering & Sciences & Community
Forestry Technology Humanities Science
1. Agricultural 1. Horticulture 1. Civil Engineering 1. Agricultural 1. Apparel & Textile
Meteorology (Fruit Science) (Hydrology & Water Economics Science
2. Agricultural 2. Horticulture Resources 2. Business 2. Extension
Extension (Vegetable Engineering/ Administration Education &
Education Science) Structural (Agribusiness) Communication
3. Agronomy 3. Horticulture Engineering) 3. Business Management
4. Biotechnology (Floriculture & 2. Computer Administration 3. Food & Nutrition
5. Entomology Landscaping) Applications 2-year | 4. Biochemistry 4. Human
6. Food Technology 4. Forestry 3. Computer Science | 5. Botany Development &
(Processing (Silviculture & & Engineering 6. Chemistry Family Studies
Technology) Agroforestry) 4. Farm Machinery & | 7. Journalism & Mass | 5. Resource
7. Genetics & Plant Power Engineering Communication Management &
Breeding 5. Irrigation & 8. Microbiology Consumer Science
8. Molecular Biology Drainage 9. Mathematics
& Biotechnology Engineering 10. Physics
9. Plant Pathology 6. Processing & Food | 11.Sociology
10. Soil Science Engineering 12. Statistics
7. Remote Sensing & | 13.Zoology
Geographic 5-year Integrated
Information System M.Sc. (Hons) in
8. Soil & Water 14. Biochemistry
Conservation 15. Botany
Engineering

PUNJAB AGRICULTURAL UNIVERSITY
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16. Chemistry
17. Microbiology
18. Physics
19. Zoology
Postgraduate Programmes (Doctorate)
1. Agricultural 1. Horticulture 1. Farm Machinery & | 1. Agricultural . Apparel & Textile
Meteorology (Fruit Science) Power Engineering Economics Science
2. Agricultural 2. Horticulture 2. lrrigation 2. Biochemistry Food & Nutrition
Extension (Vegetable & Drainage 3. Botany Extension
Education Science) Engineering 4. Business Education &
3. Agronomy 3. Horticulture 3. Processing & Food Administration Communication
4. Entomology (Floriculture & Engineering 5. Chemistry Management
5. Food Technology Landscaping) 4. Renewable energy | 6. Microbiology Human
(Processing Engineering 7. Sociology Development &
Technology) 5. Soil & Water 8. Zoology Family Studies
6. Genetics & Plant Conservation Resource
Breeding Engineering Management &
7. Molecular Biology Consumer Science
& Biotechnology
8. Plant Pathology
9. Soil Science
Research integrated disease and pest management

To undertake basic and applied research in
agriculture and allied sciences.

To develop  appropriate  agricultural
production technologies relevant to the agro-
climatic and socio-economic conditions in
Punjab.

To develop sustainable cropping and farming
systems for providing livelihood security and
better living standards to the farmers and
rural population in different agro-ecological
regions of Punjab.

To develop technologies for supporting the
growth of subsidiary occupations, agro-based
industries and generating self-employment
opportunities to rural people.

To develop technologies for emergent
challenges such as climate change and natural
resource depletion.

Research efforts during the last five years
have resulted in successful agro-technological
packages including crop varieties, production
and protection technologies in addition to
technologies related to post-harvest handling,
processing and value addition. Further, the
pursuit of productivity is being combined
with the natural resource conservation and

to generate sustainable and eco-friendly
practices.

Extension Education

To develop and conduct appropriate
programmes for transfer of technologies for
agricultural and rural development in the
region.

To provide consultancy services to farmers,
livestock producers, agricultural input
suppliers, agro-industry and all those
engaged in production, processing, marketing
and management in the wider profession of
agriculture and allied activities.

To test new technologies and popularize the
recommended ones.

The extension education programmes of PAU
play a key role in the dissemination of latest
recommendations of research to the farmers
so as to enhance the production quality and
post-harvest management of various field and
horticultural crops in the state. The Training
Units, 18 Krishi Vigyan Kendras, 15 Farm
Advisory Service Centres in different districts
of the state are entrusted with responsibility
of implementing various extension education
programmes for unemployed youth, farmers,

PUNJAB AGRICULTURAL UNIVERSITY
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farm women and field extension functionaries ~ the University are notified within the University
of the state. for its Administration and Planning. PAU Act and

6.6.1.2. Statutes and Regulations

Statutes is available on the official web portal of
the University. The various chapters (Table 1.2)

The Statutes and Regulations implemented by along with the sections and sub-sections are

annexed (Annexure |):

Table 1.2 List of statutes and Regulations

Chapter

Title

The Haryana and Punjab Agricultural Universities Act, 1970

Powers and Duties of the Authorities of the University

The Designation, the Manner of Appointment, Powers and Duties of the Officers of the University

v

Classification, the Manner of Appointments, Powers and Duties of the Teachers of the University

IV-A

Appointment of Teachers by Promotion Based on Merit

IV-B

Career Advancement of Teachers

IV-C

Career Advancement of Teachers w.e.f. 27-7-1998

Appointments of Employees of The University other than Officers and Teachers

Vi

Number, Qualifications, Emoluments and Other Conditions of Service of Officers and Other Employees of The
University Not Being Teachers and The Preparation and Maintenance of Record of their Service and Activities.
(Part-A)

Vil

Number, Qualifications, Emoluments and other Conditions of Service of Teachers of the University and the
Preparation and Maintenance of Record of their Service and Activities (Part-B)

Vil

Pension and Provident Fund

Institution of Degrees and Diplomas and Conferment of Honorary Degrees

The Courses of Study to be Laid Down for Degrees and Diplomas of University

Xl

The Institution of Fellowships, Scholarships, Medals and Prizes

Xl

The Conditions for the Award of Fellowships, Scholarships, Medals and Prizes, Stipends and Fee Concessions

X1

The Admission of Students to the University and their Enrolment and Continuance as such

XIV

The Conditions under which Students shall be Admitted to the Degree, Diploma or other Courses and the Man-
ner in which the Examinations are to be held and the Eligibility for the Award of the Degrees and Diplomas

XV

The Conditions of Residence of the Students of the University and the Levying of Fees for Residence in Hostels
Maintained by the University

XVI

The Establishment and the Abolition of Hostels Maintained by the University

XVl

The Recognition and Supervision of Hostels not Maintained by the University

XVII

The Establishment, Amalgamation, Sub-Division and Abolition of Departments

XIX

Levying of Fees by the University for any Purpose Excluding Hostel Fees Governed by the Statutes (Chapter XV)

XX

Remuneration and Allowances, Including Travelling and Daily Allowances to be Paid to Persons Employed on
the Business of the University

XXI

Persons who are Declared as Officers of the University

XXII

The Exercise of Financial and Administrative Powers by the Officers, Teachers and Other Employees of the
University

XX

Administrative and Financial Powers by the Board of Management to the Officers/ Employees of the University

XXIV

Statement showing delegation of administrative and financial powers by the Vice-Chancellor in exercise of
powers conferred on him vide clause 4 of the Statues issued under section 31(u) of the Haryana and Punjab
Agricultural Universities Act, 1970 and relating to the delegation of administrative and financial powers by the
Board of Management to the officers/employees of the University (Issued vide Notification No. Acad-Il (AU)-
66-9333 dated 29 March, 1966 and amended from time to time).

XXV

The Conferment of Emeritus Professorship, Payment of Honorarium to Emeritus Professors and Other Condi-
tions of Appointment

XXVI

The Grant of Travelling and Daily Allowances to Members of the Board of Management

PUNJAB AGRICULTURAL UNIVERSITY
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Fig. 3: Organizational Structure of Punjab Agricultural University

6.6.1.3. University Statutory Officers and
their Selection Process

The activities of PAU are broadly categorised into
teaching, research and dedicated positions of
statutory Officers/Deans/ Directors have been
established in the organisation who report to the
Vice-Chancellor. Academic affairs are taken care of

by the respective Deans of the constituent colleges
of PAU. However, the Dean, Postgraduate Studies
at University level coordinates the postgraduate
(Master and Ph.D) programmes. The research and
extension projects/programmes are executed by
the Director of Research and Director of Extension,
respectively. The Director Students Welfare works

Table 1.3: Status and details of statutory officers in Punjab Agricultural University

Sr. Statutory Officer sanctioned in Name of the Officer in Joining date Tenure Appointment
No. the Act position type
1. Vice Chancellor Dr Satbir Singh Gosal 19.8.2022 4 year Appointed
2. Registrar Dr Rishi Pal Singh, IAS 18.11.2023 4 year Appointed
3. Dean, Postgraduate Studies Dr Manav Indra Singh Gill 14.12.2023 4 year Appointed
4, Dean, College of Agriculture Dr Charanijit Singh Aulakh 6.11.2023 4 year Appointed
5. Dean, College of Agriculture, Dr Manmohanijit Singh 6.11.2023 4 year Appointed
Ballowal Saunkhri
6. Dean, College of Horticulture and | Dr Manav Indra Singh Gill 29.8.2023 4 year Nominated
Forestry
7. Dean, College of Agril. Engg. & Dr Manjeet Singh 6.11.2023 4 year Appointed
Technology
8. Dean, College of Basic Sciences & | Dr Shammi Kapoor 29.8.2023 4 year Nominated
Humanities
9. Dean, College of Community Dr (Ms) Kiran Bains 6.11.2023 4 year Appointed
Science
10. | Director of Research Dr Ajmer Singh Dhatt 14.12.2023 4 year Appointed
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11. | Director of Extension Education Dr Makhan Singh Bhullar 14.12.2023 4 year Appointed
12. | Director of Students' Welfare Dr Nirmal Singh Jaura 17.1.2023 4 year Appointed
13. | Comptroller Dr Shammi Kapoor 14.02.2023 4 year Nominated
14. | University Librarian Dr (Ms) Yogita Sharma 02-11-2023 4 year Nominated
15. | Estate Officer Dr Rishi Indra Singh Gill 02-09-2023 4 year Nominated

for conducting sports, cultural and other welfare
activities for the students. The present status
and details of these statutory officers in PAU are
mentioned below (Table 1.3; Fig. 3).

Mode of Appointment of Statutory Officers

The following procedure shall be adopted for
the appointment of all the Deans, Director
of Research, Director of Extension Education,
Registrar, Comptroller, Estate Officer, Librarian
and Student Welfare officer.

a. The Vice-Chancellor may have the post
advertised with such qualifications as may be
prescribed by the competent authority.

b. On the expiry of the last date for the receipt
of applications so received along with the bio-
data, they shall be compiled and placed before
the screening committee constituted for the
purpose by the Vice-Chancellor. The screening
committee after screening the qualifications
of the applicants and excluding those not
falling in the eligibility criteria shall prepare
a list of candidates recommended to be
called for interview or considered in absentia
and place it before the Vice-Chancellor for
his approval. The Vice-Chancellor while
according such approval shall have the power
to include in such a list name(s) of person(s)
who may not have applied, provided they
fulfil the requisite qualifications on the last
date prescribed for receipt of applications.

c. After interviewing the candidates or
considering them in absentia, as the
case may be, the committee shall make
recommendations, as far as possible, of three
persons in order of preference for each post
separately.

d. The Vice-Chancellor shall then submit the
recommendations of the Selection Committee
for approval of the Board of Management.
However, the Board of Management may

also approve the panel recommended for
appointment which shall be valid for a period
of six months from the date of interview.

e. The posts of Deans of the Colleges, Dean,
Postgraduate Studies, Director of Research
and Director of Extension Education shall
be on whole-time basis for a tenure of four
years or till superannuation, whichever is
earlier. A person selected shall not be eligible
for appointment for more than two terms.
The appointment of Dean/Director can be
terminated by the Board of Management on
the recommendations of the Vice-Chancellor
even before the completion of his/her tenure
for reasons to be recorded and a new Dean/
Director shall be appointed according to the
procedure prescribed in the Statutes.

f.  The posts of Student Welfare Officer, Estate
Officer and Librarian shall be on whole-
time basis for a tenure of four years or till
superannuation, whicheveris earlier. A person
selected shall not be eligible for appointment
for more than two terms. The appointment
of Student Welfare Officer, Estate Officer and
Librarian can be terminated by the Board of
Management on the recommendations of the
Vice-Chancellor even before the completion
of his/her tenure for reasons to be recorded
and a new Dean/ Director shall be appointed
according to the procedure prescribed in the
Statutes.

6.6.1.4. Decentralization of Powers

The Board of Management of PAU through
Chapter XXIII of Act & Statutes of PAU provides
decentralization of power by delegation of
administrative and financial powers to the officers/
employees of the University.

The administrative powers delegated to the
officers of the University have been detailed in the
Statutes of PAU and are given below.
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ADMINISTRATIVE POWERS

Vice-Chancellor

a.

The Vice Chancellor shall be the principal
executive and academic officer of the
corresponding University and the Chairman
of the Academic Council and shall, in the
absence of the Chancellor, preside at the
convocation of the corresponding University
and shall confer degrees on persons entitled
to receive them.

The Vice Chancellor shall exercise control over
the affairs of the corresponding University and
shall be responsible for the due maintenance
of discipline at that University.

The Vice Chancellor shall convene meetings of
the Academic Council unless he temporarily
delegates this power to some other officer of
the corresponding University.

Without prejudice to the powers conferred
by this Act on the appropriate Government,
the Vice Chancellor shall ensure the faithful
observance of the provisions of this Act and
the Statutes and shall exercise all such powers
as may be necessary in that behalf.

The Vice Chancellor shall be responsible
for the presentation of the budget and the
statement of accounts to the Board.

In any emergency, which, in the opinion of
the Vice-Chancellor, requires immediate
action to be taken, he shall take such action
as he deems necessary and shall, at the
earliest opportunity report the action taken
to the officer, authority or other body for
confirmation, who or which in the ordinary
course would have dealt with the matter, but
nothing in this sub-section shall be deemed
to empower the Vice Chancellor to incur any
expenditure not duly authorised and provided
for in the budget.

Where any action by the Vice Chancellor
under sub-section (6) affects any person in
the service of the corresponding University
to his disadvantage, such action shall not be
taken unless the person concerned has been
given a reasonable opportunity of being
heard, and the person against whom any

action is proposed to be taken may prefer
an appeal to the Board within thirty days of
the date on which the action proposed to be
taken against him is communicated to him.

Subject as aforesaid, the Vice Chancellor shall
give effect to the orders of the Board regarding
the appointment, suspension and dismissal
of officers, teachers and other employees of
the corresponding University.

The Vice Chancellor shall be responsible for
the close co-ordination and integration of
teaching, research and extension education.

The Vice Chancellor shall exercise such other
powers as may be prescribed.

The salary and allowances payable to the
officers, teachers and other employees of the
corresponding University shall be determined
by the Vice Chancellor with the approval of
the Board.

Registrar

In exercise of his duties under Section 17 of the
Act, the Registrar shall :-

a.

Issue notices and maintain the minutes of all
meetings of the Academic Council and the
Board of Management and of Committees
appointed by them;

Conduct the official correspondence of the
Academic Council and the Board;

Be responsible for admission of students to
the University, including the supervision of
the entrance examination, if any;

Be responsible for registration of students of
the University;

Be responsible for maintaining a register
of all degrees/diplomas conferred by the
University;

Be responsible for maintaining all students’
records;

Obtain the grades of the students from the
instructors and issue trimester/semester
reports and transcripts;

Perform such other duties and functions as
are assigned to him by the Vice-Chancellor.
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Dean Post Graduate Studies

The Dean Post Graduate Studies shall be
responsible for the organisation and conduct
of postgraduate teaching in all the constituent
colleges of the Punjab Agricultural University and
for that purpose, shall pass such orders as may be
necessary in consultation with the Deans of the
constituent colleges and the Directors of Research
and Extension Education, where such consultation
is considered necessary.

a. He shall in collaboration with the Director of
Research, be responsible for the coordination
of research of the postgraduate students
and its integration with the general research
programme of the University.

b. He shall preside over the meetings of the
postgraduate committee.

c. Heshall formulate and present policies to the
postgraduate committee for its consideration
without prejudice to the right of any member
to present any matter to the postgraduate
committee.

d. He shall forward the recommendations of
the postgraduate committee, to the Vice -
Chancellor or the Academic Council as the
case may be.

e. He shall maintain record of the postgraduate
students in the Punjab Agricultural University
and also supervise their progress.

f.  He shall be responsible for the maintenance
of proper standards of postgraduate
instructions.

g. He shall, in consultation with the Heads
of Departments, exercise control over
the teaching load of the members of the
postgraduate faculty.

h. He shall provide, in consultation with the
Heads of Departments, guidance and
leadership in the development of periodic
evaluation of effective curricula within
each subject-matter and integration of the
said curricula into appropriate instruction
programme designed to prepare students for
effective careers in research, teaching and
extension.

i. He shall be a member of the Advisory
Committee for Resident Instruction, Research

Advisory Committee and Extension Education
Advisory Committee.

j. He shall prepare budget for the postgraduate
programme of the University which shall be
incorporated in the budget of the constituent
colleges by the concerned Deans.

k. He shall perform such other duties as may be
entrusted to him by the Vice-Chancellor from
time to time for effective co-ordination of
postgraduate teaching in the University.

Deans of Colleges

There are six colleges in Punjab Agricultural
University and each college is headed by the
concerned Dean.

a. He/she shall be responsible for the
organisation and conduct of teaching in the
Departments comprising the College and for
that purpose shall pass such orders as may be
necessary in consultation with the Heads of
Departments concerned.

b. He/she shall be responsible for the due
observance of the Statutes and Rules relating
to the College.

c. He/she shall preside over the meetings of the
Board of Studies of the College.

d. He/she shall formulate and present policies
to the Board of Studies of the College for its
considerations, without prejudice to the right
of any member to present any matter to the
respective Board of Studies.

e. He/she shall submit reports to the Vice-
Chancellor on the working of the College
regarding resident instructions.

f.  He/she shall be responsible to the Vice-
Chancellor for the use of the buildings and
rooms of the College and for the equipment
of the College.

g. He/she shall serve as the medium of
communication for all official business of
the College with other authorities of the
University, the students and the public.

h. He/she shall normally represent the College
in conferences and where necessary, he may
designate representatives from amongst the
staff of the College for specific conferences on
resident instructions.
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i. He/she shall prepare the budget of the
College.

j.  He/she shall exercise, in consultation with the
Heads of Departments, administrative control
over the teaching loads of the members
of faculty and work with the Directors of
Research/Extension Education on workload
assignments of joint teaching, research or
teaching extension personnel.

k. He/she shall be responsible to the Vice-
Chancellor for maintaining discipline, law and
order in the College and for the discharge
of his/ her duties, he may award suitable
punishment e.g. fine/rustication/ expulsion
etc., to students for acts of indiscipline and
misdemeanour.

Director of Research

The Director of Research shall coordinate all
research in the University in cooperation with the
Deans. While his dealings would be mainly with
the staff concerned with research in Departments
of Colleges, he shall be directly responsible to the
Vice-Chancellor for the initiation, guidance and
coordination of the research programme of the
University and its out-stations.

a. He shall be responsible for initiation,
organization and conduct of research
programmes of the University and for that
purpose, shall pass such orders as may be
necessary in consultation with the Heads of
the Departments concerned.

b. He shall exercise broad administrative control
over: (i) research staff, (ii) research funds
allotted for the purpose, and (iii) all physical
properties, facilities and materials assigned by
the University for the pursuit of the research
programme.

c. He shall prepare, in consultation with the
Heads of Departments the budgetary needs
of research of different Departments of the
University.

d. He shall be the principal liaison officer for
dealing with aid-granting agencies, such as
ICAR, Commodity Committees or private
institutions.

e. He shall formulate and present policies to
the Research Advisory Committee for its
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consideration.

f.  He shall publish regularly research bulletins,
circulars, articles in scientific journals and
popular magazines and press releases which
summarize practical research findings on
important problems.

g. In formulating research policies and
programmes of the University, he shall work
in close consultation with the Deans and the
Director of Extension Education.

h. He shall assume leadership in development
and maintenance of research productivity of
a high level by :

- promotion of self-improvement on the part
of research personnel;

- stimulation of a wholesome, aggressive esprit
de corps; and

- development of an attitude in the minds
of the staff as to the worthiness and self-
satisfaction (humble pride) of a life vocation
of service in the field of agricultural research.

i. He may represent the University in
conferences regarding research.

Director of Extension Education

The Director of Extension Education shall plan and
execute all extension education programmes and
activities in cooperation with the Deans and the
Director of Research.

The Director of Extension Education shall supervise
and control the field activities of the extension
subject-matter specialists who shall otherwise
hold academic rank and be members of the staff
of the departments.

a. He shall be responsible for initiation,
organization and conduct of extension
educational programmes of the University,
and for that purpose, shall passes such orders
as may be necessary, in consultation with the
Heads of Departments concerned.

b. He shall exercise broad administrative
control over :

(i) Extension Education staff.

(ii) Extension Education funds allotted for this
purpose; and
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(iii) Al physical properties, facilities and
materials assigned by the University for
the pursuit of extension programmes.

c. He shall assess, in consultation with Heads
of Departments, the budgetary needs of
extension education of different Departments
of the University

d. He shall be the principal liaison officer for
dealingwith suchagenciesasthe Departments
of Agriculture, Animal Husbandry, Co-
operation, Development and Panchayats of
the Government in the matter of extension
education.

e. He shall formulate and present extension
educational programme of the Extension
Advisory Committee, for its consideration.

f. He shall guide and supervise the working
of the Information Section dealing with
publications, audio-visual aids, radio, press
and other materials directed to the successful
implementation of the extension educational
programmes.

g. In formulating the extension policies and
programmes of the University, he shall workin
close consultation with the Deans of Colleges
and Director of Research.

h. Heshallassumeleadershipinthedevelopment
and maintenance of effective and productive
extension educational programmes :

- promotion of self-improvement on the part
of extension personnel; and

- inculcation in them of a missionary spirit for
dedicated service to the farmers of the State.

i. He may represent the University in
conferences regarding extension education.
Director of Students’ Welfare

The Director of Students’ Welfare shall be directly
responsible to the Vice-Chancellor and shall have
the following duties:

a. To make arrangements for the housing and
messing of students;

b. Todirecta programme of student counselling;

c. To arrange for the part-time employment
of students in accordance with the plan
approved by the Vice-Chancellor;
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d. To assist in the placement of graduates of the
University;

e. To obtain travel facilities for holidays, study
tours of students;

f.  To communicate with the guardians of
students concerning the welfare of the
students;

g. To exercise general control and supervision
over the physical education programme
and other co-curricular activities of the
students;

h. To perform such other duties as may be
entrusted to him by the Vice-Chancellor from
time to time.

Comptroller

The Comptroller, PAU shall be responsible to the
Vice-Chancellor to ensure:-

a.

Expenditure, not authorised in the budget, is
not incurred without appropriate sanction;

Allfinances/moneybelongingtothe University
are kept in a scheduled bank approved by the
Board of Management;

All the accounts of the University are properly
kept, adjusted and audited;

The budget of the University is prepared and
submitted to the Vice-Chancellor and that the
financial sanctions are obtained in time;

Income and fees due to the University are
collected and that salaries and other amounts
due to the staff and others are paid promptly;

Notices are issued and the minutes of
all meetings of the Finance Committee
are maintained to conduct the official
correspondence of the Finance Committee;

Development plans are prepared;

Dealings with the Government, with the
authority responsible for the auditing of
the accounts of the University, Commodity,
Committees and other aid-granting agencies
regarding financial and accounts matters, are
on correct lines.

Estate Officer

The Estate Officer shall work under the control
and supervision of the Vice-Chancellor and in the
exercise of his responsibilities, under Section 19
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of the Act, shall be responsible for the following:-

a. Maintenance of the University buildings,
fencing, lands, other than the land comprising
the agricultural farms;

b. Maintenance of fire protection services;

c. Preparation of the maintenance budget of
the University;

d. Maintenance of accounts relating to the
maintenance work in his charge on prescribed
forms;

e. Maintenance of an up-to-date record of all
the immovable properties of the University,
including lands and buildings in co-operation
with the Heads of Departments;

f.  Procurement/disposal ofimmovable property
of the University.

Chief Engineer

The Chief Engineer shall work under the control
and supervision of the Vice-Chancellor and shall
be responsible for the following:

a. Cconstruction and maintenance of utility
services;

b. Maintenance of architectural and construct-
ional services of the University;

c. All University construction;

d. Preparation of the annual construction
budget of the University and a periodical
report showing the progress of works under
construction;

e. Maintenance of accounts relating to the
works in his charge on prescribed forms.

Librarian

The Librarian shall work under the control and
supervision of the Vice-Chancellor and, in exercise
of his responsibilities under Section 22 of the Act,
shall be responsible for the maintenance of all
libraries of the University and for the organization
of their services. The University Librarian shall
have the following powers and duties:

a. He/ she shall have general overall supervision
of the University Library, and Library personnel
and departments; libraries or collections;

b. He/ she shall prepare the Library budget for

the University Library including Department
collections;

c. He/ she shall have the responsibility of
receiving and accessioning all library
materials;

d. He/ she shall have the responsibility of
initiating the purchase requisitions for all
library materials;

e. He/ she shall have the responsibility of
renewing in time subscriptions to journals;

f.  He/ she shall prepare a library newsletter at
monthly intervals which will carry a list of
all library materials received since the last
preceding newsletter and other timely library
news of interest to students and staff;

g. He/ she shall initiate, participate and
cooperate in programme designed to
stimulate and encourage the use of the library
by students and staff;

h. He/ she shall arrange library hours which will
permit maximum library use by both students
and faculty; and

i. He/ she shall arrange for departments
and selected research sub-stations, small
collections of volumes and journals that
are in almost constant use by the staff and
postgraduate students as references.

6.6.1.5. Supporting Units

Several supporting units have been established at
the University level which helps in the effective
functioning of the day-to-day activities on the
campus (Fig. 4).

Estate Organisation: The estate organisation of PAU
takes care of the university buildings, residential
area, electrical supply lines, sewerand water supply
lines, roads, landscape and security operations on
the campus. Adequate staff strength, including
two Executive Engineers (Civil and Electrical), two
Sub-Divisional Engineers (Maintenance and Public
Health), and a Security Officer are available in
the estate organisation, reporting to PAU Estate
Officer. Further, the maintenance wing, public
health wing and electrical wings of the University
are strengthened with the required manpower
and equipment facilities to deliver these services.
Necessary support to the outstation centres and
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Fig. 4: Channels of Communication for Support Services in Punjab Agricultural University

offices is also provided by the estate organisation
as and when required.

Office of the Chief Engineer: To carry out the
construction work in the University, PAU has
an office of the Chief Engineer which executes
the civil project activities. This unit prepares the
construction/ repair estimates, building designs,
floating tenders (as applicable) and carries out
construction work through contractors based on
the project requirements.

Health Facilities: To meet the medical needs
of students, faculty and staff, PAU has 20-bed
University Hospital in the campus on an area of
16604 sq.ft. The hospital has two female and one
male Medical Officer, one staff nurse, one MHW,
four nursing assistants, two pharmacists, two lab
technicians and one radiography technician. The
hospital is equipped with a clinical laboratory,
a Radiology section with an X-ray unit and an
Ambulance. The Biochemistry Lab has an auto-
analyser and caters to various tests like CBC, ESR,
Blood biochemistry test (LFT, kidney function test,

lipid profile) blood serology for RA factor and
routine urine analysis tests. The students, staff and
staff dependants are provided with a free facility
for all the above tests. Annually, on an average,
about 30,000 patients are treated at this centre. In
addition, regular medical examination of students
and the new job entrants is conducted.

University Workshop: University Workshop is not
a commercial unit, but a facility for the immediate
supporting repairs. It is established for repair
and maintenance, overhauling of the university
vehicles, paintwork of buildings and road signage,
carpentry, welding and fitting jobs etc. without
any charges. Foreman, mechanics and equipment
support are available in the workshop to perform
duties. The estimation and inspection of tyres,
batteries and spare parts is carried out by the
University Workshop.

Printing Press: PAU has its own Printing Press to
prepare the university stationery items including
writing pads, file covers, papers information
brochures and other publications. Adequate paper
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printing, binding and cutting facilities are available
in the campus for carrying in-house activities/
jobs. However, processes for printing job work to
be outsourced have also been established at the
university level.

Store Purchase Organisation: To make available
routine usage centralized items like office
stationery, electrical appliance etc. to various
sections/ departments in the University, a
central store is established under Store Purchase
Organisation (SPO) working under the Office of
University Comptroller. The SPO also coordinates
the Central Purchase Committee work, tender
process, placement of purchase orders and
procurement etc. to make purchase procedure
efficient and transparent.

SC/ST Cell: The University has a policy in place for
the welfare of employees and students. A nodal
officer has been appointed by the university to
ensure the implementation of various policies as
per the guidelines of the State Government and
Central Government for requisite representation
of reserved categories in university services (direct
recruitment and promotions). The University
also ensures proper implementation of various
schemes of UGC, Government of India and State
Government concerning scholarships, stipends
etc. for the welfare of reserved categories. The
University has a dedicated Scholarship Cell for all
SC/ST scholarships, through which scholarships
are provided to the students. The guidelines for
various types of scholarships/ stipends as revised
from time to time by the Central and State
Governments are notified to all departments
and are displayed on the Notice Boards of
the concerned departments. These are also
incorporated in the University Prospectus for its
wide publicity for the benefit of the students of
reserved categories. This Cell ensures that these
guidelines are strictly adhered.

6.6.1.6. Technology Support

To upgrade and enhance the system efficiency in
academic, research, extension and administrative
affairs of the university, technological interventions
are always made at each level. The entire campus
is covered under internet connectivity through
cable network and also through WiFi facility in the
colleges, hostels and office premises. Necessary
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hardware and software facilities have been
incorporated in each section of the University.
Accordingly, faculty and staff members have
also been trained in bringing these changes and
adopting technological tools in their work.

a) Administration: To bring administrative
reforms in the university, PAU has introduced
electronic and computer tools in the
processes which include online fee collection,
centralised salary payment system, purchase
and financial management system (PFMS),
campus-wide camera network for monitoring
and control of security operations.

b) Academics: Every college has SMART class
rooms, need-based computer labs and
specialised softwares (as mentioned in point
6.6.2.6). Online semester registration (Fig.
5a, 5b), attendance, result preparation and
submission have been adopted in all the
colleges of the University. The class rooms
are equipped with latest audio-visual aids
to make learning process more participative
and elaborative. The academic centre of the
University, PAU Library has been upgraded
as fully computerised and digital facility with
latest online solutions available to students
and faculty of the university. The details
regarding PAU Library are further discussed
in point no. 6.6.2.3. Video lectures are also
made available to the students through the
National Knowledge Network (NKN) project
in the University.

c) Research: PAU has been carrying out
prestigious research work under various
national and international projects as the lead
or consortium partner. Data management
tools, decision support systems (Fig. 6),
predictive analytics, MATLAB, design software
solutions etc. are used by the research teams.

d) Extension: PAU has well established linkages
with farmers and various functionaries
to deliver its duties and build its capacity
from the strengths/experiences of partner
stakeholders. A network of KVKs, FASS and
extension agencies has been established
through internet and android based group
applications. Farm literature alongwith
package of practices and latest information
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related crop production practices are shared  6.6.1.7. Institutional Data Base and Website
with the farmers through dedicated web Update

portals and mobile apps (Fig. 7 and 8). The University Website is maintained and hosted
by the Department of Electrical Engineering

Fig. 5a: Screen view of Student Academic Management System for online registration

Fig. 5b: Screen view of Student Academic Management System for online registration
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Fig. 6: Screen view of one of the online Decision Support Systems

Fig. 7: Screen view of dedicated web portal
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Fig. 8: Screen view of PAU Mobile Applications

and Information Technology. The Department
provides and maintains the essential IT services
viz. distribution of internet, e-mail and web
server. The PAU website is regularly updated.
The research data is compiled at the level of
Directorate of Research under the umbrella of ICAR
research data management system. A new user
friendly format of the website is being created.
A database management group has been formed
in the Directorate of Research. In all the colleges
at department level, one person is designated to
update the website regularly. It will collect data of
research as well as human resource development
and act as a repository of data. Research outcomes
in the form of Thesis/ Project reports / Technical
Bulletins are archived at the University Library.
A softcopy of the same is uploaded to Krishi
Prabha — a portal for thesis digitization updation.
Institutional Data of NIRF is uploaded on University
Website. All India Survey on Higher Education
(AISHE) is regularly uploaded on AISHE portal
under MHRD. The website of the university (www.
pau.edu) is maintained by the Associate Director
— Information Technology. Institutional database
is maintained through different portals such as
Fee Collection Portal, Online Registration System,
Admissions Portal. Information about the events
being organized by the University are displayed
on the website. All departments have been given

their login credentials to update information of
their respective departments on regular basis.

6.6.1.8. Interdepartmental Linkages

Various departments, placed under the six
constituent colleges, have very close linkages with
one another. The academic programmes of the
Colleges have been framed and implemented as
per recommendations of Fifth Deans’ Committee
(FDC) of ICAR. Academic support for various
UG programmes is well supported by inter-
departmental linkages. Various departments of
College of Basic Sciences and Humanities provide
support to the UG programmes of College of
Agriculture, College of Agricultural Engineering
and Technology, College of Horticulture and
Forestry and College of Community Science. In
the PG programmes, students opt for minor and
supporting courses from departments within their
college or from other colleges depending upon the
area of research to be undertaken by the student.
This allows for very effective linkages within the
university.

In the Directorate of Research, the University
has created and filled four posts of Additional
Director of Research (ADR) (Crop Improvement,
Horticulture & Food Science, Natural Resource &
Plant Health Management and Farm Machinery &
Bio-energy) to augment research capability of the
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University in the prioritized areas and enhance
coordination in research planning and monitoring.
All the ADRs assist the Director of Research in
planning, monitoring and coordinating scientific
research on various aspects relating to Crop
Improvement and IPR across the colleges in PAU
Campus and outstations. They also motivate the
faculty to write new research projects, scrutinize
the submitted research projects and review the
synopsis of PG students.

Interdisciplinary group of scientists has been
formed to solve the emerging problems of
agriculture. One such recent example is the
Crop Residue Management group formed for
developing interventions for effective paddy straw
management/ utilization. This group has scientists
from Departments of Farm Machinery and
Power Engineering, Soil Science, Microbiology,
Biochemistry and Renewable Energy Engineering.

Progressive farmers and industrialists are
occasionally invited to deliver special lectures
to UG students in their respective courses. The
undergraduate students of all the programmes
are associated with progressive farmers, KVKs,
State Agricultural Department, State Forest
Department, Food Processing Industries, Wood-
based industries, etc. for Rural Agriculture
Work Experience (RAWE), Experiential Learning
Programme (ELP) and Agro-Industrial Attachment
(AIA) trainings. Students develop a close linkage
with various organisations like cooperative
societies, panchayats, industries and departments.
Apart from this, exposure visits are arranged
for students of many UG courses to the related
industry, sites, situations, etc. to fulfil their course
curriculum requirements. During mandatory
educational tour visits, students interact with
industries, farmers, students and teachers in
various national and international institutions
outside the state. Experts from these industries
are invited to share latest developments in the
industry for the benefit of students. The research
problems of the students are decided, keeping in
view the industry needs.

6.6.1.9. Monitoring Mechanism

The constituent colleges of the university
follow the prescribed course curriculum with

the suggested changes by internal faculty, if
any, to have parity of syllabus with other State
Agricultural Universities. The course curriculum
is revised periodically by following the National
level expert committee recommendations. The
recommendations of theFifth Deans’ Committee
with certain modifications suitable to the
students according to their degrees have been
implemented in all the Colleges of the University
at undergraduate level since 2016-17. For the
Postgraduate level courses, the University follows
the ICAR’ BSMA recommendations since 2022-23.

The Deans of respective colleges monitor the
monthly attendance of students in all the courses.
The overall evaluation of a student in the courses
registered is through hourly, mid-term and
end-of-the-term examination in the semester.
Laboratory and library assignments on special
problems and seminars are also exercised to
evaluate the students’ performance. The question
papers are screened at the Dean’s Level for their
comprehensiveness and students’ evaluation
quality. Teachers provide feedback to students
and report student learning outcomes to parents
at regular intervals. Similarly, the advisory system
for post graduate students, HODs and Dean PGS
keep a constant check on students’ academic
performance as well as their personal and social
behaviour.

The University has a well established advisory
system for both undergraduate and postgraduate
system. The newly admitted undergraduate
students are allocated with academic advisors
who meet students once in a week to monitor the
progress and problems faced by them during the
course of study. Heads of Departments and Deans
of constituent colleges interact with students
from time to time to ensure quality education.
They also visit classrooms, especially the practical
classes to ensure hands-on trainings to students
and fields for farm demonstrations.

Even the newly recruited faculty undergo a 10
day Orientation Course on “Effective Teaching,
Research and Extension”. Further, they are
mandated to undertake six month induction
training at various KVKs and RRS to make them
acquaint with the current agricultural scenario of
the state.
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The University has developed a basic systematic
monitoring and evaluation system for the
performanceofteachers. CCTVshavebeeninstalled
in all the lecture rooms to monitor the regularity
of classes. The evaluation of teachers by the
students helps to sensitize the teachers to improve
upon their teaching skills. The University follows
comprehensive curriculum monitoring mechanism
which includes teachers’ Annual Performance
Appraisal Report (APAR) to check their teaching,
research and extension effectiveness. APAR of
Assistant/ Associate Professors or equivalent are
evaluated by their reporting officer, committee at
the department level and the accepting authority
at Dean/Director level whereas the APAR of
Professors and equivalent are reviewed by the
committee comprising of Head, Dean of respective
college, Dean, Postgraduate Studies and Director
of Research/Director of Extension Education.
This helps the administration to monitor the
faculty effectiveness and also to stress upon the
improvement in overall system.

6.6.1.10. Institute Quality Assurance Cell/
Project Monitoring & Evaluation
(PME) Cell

The University is ISO 9001: 2015 compliant.

Realizing the importance of a PME Cell and the
critical role it could play in facilitating effective
management of research projects at PAU, the PME
Cell at PAU was established on 12.1.2014 and was
reconstituted on 22.12.2017. The constitution of
the PME cell at PAU is given below:

1. Vice-Chancellor - Chairman
2. Director of Research

4. All Additional Directors of Research - 4
3

All  Additional
Education- 2

4. Additional Comptroller
5. Director, TMIPR Cell- (Secretary)

Directors of Extension

The scientists develop project proposals based on
the information collected through: i) field visits and
interaction with various stakeholders to identify
the problems and research gaps; and ii) literature
search to understand the existing research gap.

The proposals are submitted to the Project Review
Committee of the concerned college which
after discussion with all Heads of Departments
recommend it to the PME Cell of PAU. Here it is
critically examined in terms of relevance, scientific
merit and feasibility by the Project Monitoring
and Evaluation Cell. The project is submitted to
the funding agency only after approval by the PME
Cell.

The review of physical and financial progress of
various research projects of all the Departments
and Research Stations running in university is
undertaken by the PME Cell. This exercise was
undertaken in 2018. The periodic review helps in
plugging the loopholes/deficiencies to achieve the
physical and financial targets.

6.6.1.11. Collaboration with Academic

Institutions and Industry

The PAU hasvery strong collaborations with leading
industries in Tractors and Farm Machinery, Food,
Agro-Chemicals, Seed Production and IT Sector
organizations for research and development;
academic excellence-cum-institution develop-
ment; technology transfer activities. Nine MoUs
between PAU and industrial organisations
including ITC, Nestle, FMC, John Deere, IBM,
Gujarat Seeds, Nippon Steels, Sumikin Bussan,
Pargo Frozen Foods, Sokhi Manufacturing etc.
are active to work in collaboration with industry
partners. PAU has also established relations with
industries including Avon Cycles, Vardhman, ICICI
Foundation etc. to carry out collaborative activities
under their CSR project initiatives.

Further, PAU has been taking timely initiatives
to extend its outreach programs for building
institution relations with corporate sector
organisations including Confederation of Indian
Industry (Cll), Chamber of Industrial & Commercial
Undertakings (CICU), Federation of Indian
Chambers of Commerce & Industry (FICCI) etc. for
enhancing collaborations.

The details of different schemes funded by various
industries /organisations during last five year are
given in Annexure Il.

20 PUNJAB AGRICULTURAL UNIVERSITY
]



CHAPTER

6.6.2. Academic Support
6.6.2.1. Academic Council

The Academic Council is the supreme body
administering the academic functioning of the
university. The PAU Act and Statutes provides
powers to the Academic Council to supervise,
direct and control, and be responsible for the
maintenance of the standards of instructions,
education and examinations and other matters
connected with obtaining the degrees and shall
exercise such other powers and perform such
other duties as may be prescribed.

Composition of the Academic Council

a) The Vice Chancellor - Chairperson

b) The Dean of the Postgraduate Studies

c) The Deans of the Colleges of the University
d) The Director of Research

e) The Director of Extension Education

f)  Senior-most Head of Department from each
College

g) Registrar — Member Secretary

The Director Students Welfare, Controller of
Examinations, National Professors and President,
PAU Teachers’ Association also attend meetings
of the Council as special invitees. The Academic
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Council can call any teacher or officer of the
University whenever discussion on a specific
agenda item so requires.

The details of the meetings held in the last five
years (2018-19 to 2023-24) are given in Table 2.1.

Table 2.1: Details of Academic Council meetings
held in last five years

Sr. No. of Date of No. and date of
No | Academic meeting proceedings*
Council
meeting
1. 396 24.07.2018 18187-212/27.07.2018
2. 397 30.07.2018 19062-87/06.08.2018
3. 398 18.08.2018 20436-61/21.08.2018
4. 399 05.12.2018 26490-16A/13.12.2018
5. 400 16.01.2019 1425-50/21.01.2019
6. 401 18.03.2019 5436-61/22.03.2019
7. 402 17.07.2019 14035-60/22.07.2019
8. 403 21.08.2019 18647-72/03.09.2019
9. 404 20.09.2019 20949-75/22.09.2019
10. 405 28.09.2019 21277-300/28.09.2019
11. 406 10.01.2020 767-796/14.01.2020
12. 407 20.03.2020 8286-311/30.04.2020
13. 408 01.07.2020 14315-40/12.07.2020
14. 409 28.07.2020 15330-355/30.07.2020
15. 410 4.08.2020/ 16294-319/11.08.2020
07.08.2020
16. 411 14.10.2020 19318-27/15.10.2020
17. 412 12.12.2020 28875-905/31.12.2020
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18. 413 01.03.2021 5447-471/12.03.2021
19. 414 27.04.2021 9918-45/03.05.2021
20. 415 05.08.2021 15724-47/10.08.2021
21. 416 12.11.2021 20078-102/17.11.2021
22. 417 27.12.2021 175-199/05.01.2022
23. 418 23.02.2022 2140-65/28.02.2022
24. 419 07.03.2022 2615-40/09.03.2022
25. 420 25.05.2022 5738-63/27.05.2022
26. 421 07.09.2022 11174-200/09.09.2022
27. 422 08.12.2022 17295-319/21.12.2022
28. 423 15.02.2023/ | 2724-48/23.02.2023
17.02.2023
29. 424 06.05.2023/ | 7313-37/29.5.2023
16.05.2023
30. 425 21.08.2023/ | 19683-706/08.09.2023
28.08.2023

* Proceedings of Academic council meeting as well
as ATRs will be provided to visiting Accreditation
committee.

6.6.2.2. Innovation and Best Practices

The University strives to bring new ideas and adopt
best practices forimproving overall performance of
the students. The University has a strong advisory
system for all undergraduate students of the
different degree programmes. Under this system,
a maximum of ten new entrants (fresh students)
are allotted to one teacher (advisor) immediately
after the completion of admission process for
guiding and grooming of students throughout the
degree programme. There is a mandatory culture
of holding weekly advisory meetings of the
teachers (advisors) with their advisees to discuss
the progress of students, problems and other
academic affairs. There is a time schedule specially
set aside in case of undergraduate students.
These students meet their respective advisors
on Wednesday at 2.30 pm. Many times, class
in-charges, Dean of the respective colleges may
call common meetings to discuss important and
common issues. Career oriented and motivational
lectures are arranged from time to time during
these advisory meetings. To apprise the parents of
students about the progress of their wards, Parent-
Teacher Association (PTA) has been formed in the
colleges. Meetings of PTA are also held regularly in
which parents come to know about performance
of their wards and give feedback for their further
improvement.

During  their undergraduate programmes,
students are provided exposure to different state
of art laboratories namely Electronic Microscopy
and Nanoscience (EMN) laboratory, Plant Tissue
Culture Lab, Plant Transformation Lab, Molecular
Biology Lab, Molecular Cytogenetic Lab, Genomics
Lab, Herbicide Residue Lab, Crop Physiology Lab,
Insect Molecular Biology Lab, Biological Control
Toxicology Lab; are among few. These labs are
equipped with latest equipments from across
the country. Classrooms in the various colleges
are well furnished having all kinds of audio-visual
aids along with computer, projector and internet
facility. Smart classrooms have also been setup
in all the colleges. To give a unique experience
of learning, museums have been setup in the
different departments namely Soils’ museum,
National Insect museum, Plant Disease museum,
Plant Breeding museum, museum of Rural Life
of Punjab, Zoology museum, etc. where students
are regularly brought to witness the process of
development in different fields.

Practical crop production is hands on practice
carrier oriented activity of the students in which
students themselves raise crops right from
sowing to harvesting/threshing over the year.
Each department is offering Experiential Learning
Programme to develop entrepreneurial spirit and
boostself-employabilityamongthe students. Inthis
way, students learn the practical skills in a number
of ELPs like commercial apiculture and mass
production of parasitoids and predators of insect
pests, nursery raising of flowers and ornamentals,
nursery raising, hybrid seed production, nursery
production of fruit crops, etc. Profit earned from
these practical crop production and ELPs activities
is distributed between students which develops
a entrepreneurial spirit among them. Various
departments provide an opportunity to students
to organise various extension activities for the
farmers viz. demonstrations, field days, seminars,
etc as an experiential learning so as to escalate
their managerial skills. To develop originality
in ideas and research, plagiarism check for
assignments, synopses, theses and dissertations
through software has been introduced.

A student exchange programme for Ph.D. students
has been developed in which Doctoral students
from PAU go to other universities namely CCSHAU
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Hissar, CSKHPKV Palampur and YSPUHF Solan to
study for one semester and vice versa. Further to
improve the quality of PG research and exposure
to advanced labs, PAU has introduced the concept
of having reputed scientists from National/
International institutions as co-major advisors on
the advisory committee of PG students. Academic
excellence is also inculcated amongst students by
inviting Alumni of the university who are placed at
high positions through a series of guest lectures/
sessions on latest developments in the industry.
Field visits to industry/institutes are also taken up
to help the students for practical exposure.

The University is in the process of digitalization
of academic documentations in the “National
Academic Depository (NAD)” in accordance with
the guidelines of Ministry of Human Resources
Development and University Grants Commission
by appointing NSDL Database Management
Limited (NDML) to facilitate Academic Institutions
to Digitally, Securely and Quickly issue Online
Academic Awards to the Students directly in their
online NAD Account.

For sensitizing the students towards the clean and
safe environment, PAU follows innovative/ good
practices.

Green Environment

The University is kept very neat and clean with
green environment. Volunteers of Eco Club,
NSS and NCC play vital role in maintaining the
eco- friendliness of the campus. Tree plantation,
prohibition of the use of plastic and polythene
bags, periodical cleaning of the campus are
some of the Eco-friendly activities initiated
by the University. With the objective of clean
environment, University has also started PAU
Peddlers, where cycles have been provided on rent
basis and E-rickshaws are available for movement
within the campus without any charges.

Rainwater Harvesting

As water is a fast depleting resource in the country,
there is a need to conserve this valuable resource
and to motivate the students, farmers and other
stakeholder in this regard. Rainwater harvesting
systems have been provided at key locations on
the campus.

Waste Management

University has started garbage collection through
the firm ‘A2Z’. An effective housekeeping system
is practiced where hazardous waste management
is effectively taken care of. The Environmental
Club, with support from the NSS units, has
taken up initiatives in solid waste management.
Used papers and other recyclable wastes such
as plastics are collected and sent to recycling
units. The chemicals and other hazardous waste
materials are neutralized before disposal. Old
computers and their accessories are deposited
to Store Purchase Organization (SPO) office for
further necessary action.

6.6.2.3. Library

Universities are the learning centres of higher
education and their learning resources reflect the
quality of education. Named after Dr. Mohinder
Singh Randhawa, a renowned administrator and
second Vice Chancellor of Punjab Agricultural
University (PAU), the University Library caterstothe
informational needs of the academia comprising
scientists and students of the University. It plays
a pivotal role in supporting on-going research,
teaching and extension activities of the University.

Library Space and Holdings

Library Space: Mohinder Singh Randhawa Library
is housed in a five-storey centrally air-conditioned
building having total covered area of 93,320 sq. ft.
and a seating capacity of 850 in its six reading halls.
It is surrounded by lush green lawns, dotted with
beautiful ornamental trees and has pollution free
environment. The modular architect of the library
is also focused on the state-of-the-art interiors
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along with providing congenial environment
to the readers. The information about physical
infrastructure of the library is given in Table 2.2.

Table 2.2: Physical Infrastructure of the Library

Number of floors 05
Total area 93320 sq.ft
Net area for books & 74170 sq.ft
reading halls
Seating capacity 750
Research carrels for 39
intensive study
Auditorium seating capacity 70
Two outer reading hall 120
seating capacity (24x7)
Library Staff
Sr. No. Staff Number
1 Librarian 1 (Addl.
Charge)
2 Associate Librarian 2
3 Assistant Librarian 3
4 Junior Library Assistant 04
5 Library Attendants 07
6 Personal Assistant 01
7 Assistant Accounts Officer 01
8 Supporting Staff Sr Asstt.(3), 14
Technical Asstt. (1), Clerk (1),
Binder (1), Restorer (1), Packer
(1), Messenger (3), Chowkidar
(1), Sweeper (1)

LibraryHoldings: Libraryhasanexcellentcollection
of books, journals, theses, e-books, e-journals,

Table 2.3: Library Holdings

AN /

CDs, online databases in the field of Agriculture,
Agricultural Engineering, Basic Sciences and
Humanities, Home Science and allied areas. The
library holdings along with journals and databases
subscribed during the period under report (2018-
23) are given in Table 2.3. Online Public Access
Catalogue (OPAC), online databases, e-journals,
e-booksand othere-learningresourcesinaddition
to photocopying facilities, internet access through
40 computers are available for the members.

Duringthe year 2023 the CeRA usage was 1,09,303,
Indiastat.com usage was 4516 , CRCnetBASE was
accessed 33 times, EBSCO Net Library was used
4824 times. Business Source Elite was used 7213
times, Food Science Source was used 6976 times
and Internedt usage was 1074 as recorded in the
library.

Automation

e Library has successfully automated all
its library operations like Cataloguing,
Circulation, Serial control, Reference services

Particulars 2018-19 2019-20 2020-21 2021-22 2022-23

Total holdings 409101 414058 417017 419616 421061

Books, Print journals, databases, e-journals and e-books added each year

1. Books 1611 4041 1905 1552 1048

2. Theses 578 419 459 516 212

3. CD format Documents 525 419 459 516 212

4. Indian print journals 22 43 13 4 2

5. Foreign print journals 51 44 16 24 08

6. Online databases 5 5 5 5 4

7. Online journals - 28 22 22 25

8. Online journals 37103 3578 3578 3947 3950
(under CeRA & j-gate)

9. e-books - - 51 35 301
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etc. by using open source software KOHA. All
the documents of library are being entered
in KOHA software for their easy access and
retrieval.

e OPAC/WEBOPAC: Online public access
catalogue is available on intranet and Internet
for faster and easy searching of the library
documents. Campus wide and remote access
is available for online catalogue of the library.

e Scholarly databases CeRA & Krishikosh:
Campus wide online access to scholarly
databases Ce RA (Consortium for e- resources
in Agriculture) provides full text access to
journal articles and KRISHIKOSH provides full
text access to Theses. All these electronic
services are available online to all the
departments of the university. Remote access
to all the resources is available for the faculty
at the outstations

Anti-plagiarism software: In order to enhance
the quality of research PAU library has been
instrumental in procuring anti-plagiarism software
TURNITIN for the university in order to check the
plagiarism in synopses, theses and other research
publications of the university during this period.

Library Timings and Usages: The library serves
PAU fraternity 361 days of a year with extended
working hours form 9.00 AM to 9.00 PM on all
working days during summer season and from
9.00 AM to 8.00 PM during winter. The library
also opens on Sunday, Saturday and all gazetted
holidays from 9.00 AM to 5.00 PM. except
Independence Day, Republic Day, Diwali and Holi.
In addition to PAU students and faculty, the Library
also caters to outsiders for their academic and
informational needs through casual membership.
Presently there are 4470 permanent members
and 80 causal members are enrolled with the
library. During 2023 the library had foot fall of
62733 readers/visitors and 9509 books were
issued during the year.

Additional Features

e Research Carrels: Thirty-nine research carrels
are available to the postgraduate students,
research scholars and faculty members
engaged in library oriented research work.

Open book shelf: Open book shelf facility in
the outer reading hall of the library has been
started for the library users under which gifted
books (350) are kept for use/carry along by
the reader as per their requirement.

Digitization: Library has digitized all the
theses and PAU publications like PAU Annual
Reports, Proceedings of Research and
Evaluation Committee, Agricultural Research
Journal, Progressive Farming, Change Kheti
from 1965 onwards.

Section for disabled: A separate section for
disabled was set up with Braille collection to
facilitate the disabled persons.

Competitive Books Section: A section
namely Competitive Books Section has been
created. Books relating to various competitive
examinations are displayed in this Section

ICAR Publications Corner: The ICAR is an apex
body for coordinating, guiding, managing
research and education in agriculture. All the
ICAR publications are of incredible significance
for providing latest information on on-going
national agricultural research. Thus, all such
publications are housed separately for the
speedy retrieval by the users

Maps Section: The geographical world maps
are displayed in this Section to provide single
platform access to the users

Dr. Randhawa Section: Rare documents
authored by Padma Bhushan Dr. Mohinder
Singh Randhawa, the former Vice Chancellor
of the University and other books and art
pieces donated by him are displayed in this
section. This valuable collection is very useful
to the historians and research scholars.

Book stall facility: PAU library invite reputed
book vendors on first cum first serve basis
regularly to exhibit latest published material
in the form of book stall covering agriculture
& allied areas for the faculty and students of
the university.

Hall of Fame: Twenty three portraits
of eminent international scientists and
administrators are displayed here. These
scientists made significant contributions in
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the field of agriculture and were associated
with PAU in its development.

e  Museum of History of Agriculture: Thirteen
paintings, depicting growth of human
civilization from the African ape man to
the Green Revolution are displayed in the
museum.

e Library Auditorium: Auditorium, with a
seating capacity of 70, is available to conduct
the library users training programmes and
other lectures.

e  Outer reading hall : Two reading halls namely
Saxena Reading Hall and Kulbir Singh Gill
Reading Hall have been set up to provide
reading facility 24x7 to the members where
they are allowed to bring their personal books
Unique Instructional Material/Techniques
adopted

e The university library has automated its
operations using KOHA library management
software.

e In order to acquaint the undergraduate
and postgraduate students, other users
and faculty members with Library rules
and regulations the various activities are
undertaken. The library staff conducted 51
such training/orientation programmes during
this period on Using Web OPAC, Information
retrieval, User Orientation Programmes for
students/faculty and Training on features and
use of various online databases.

6.6.2.4. Center for excellence / Advance
Studies/Centre for Advanced Faculty
Training

Two Centres for Advanced Faculty Trainings

(CAFT) have been established in the university

to impart trainings to the scientists from

institutes/ universities from various parts of the
country:

1. Centre of Advanced faculty Training (CAFT)
in Soil Science

1994
ICAR

Year of Establishment
Funding Agency

The Centre of Advanced Faculty Training (CAFT)
In Soil Science (earlier CAS in Soil Science) was

sanctioned and established in the Department of
Soil Science in the year 1994. The lectures in the
training programmes are delivered by the faculty
of Soil Science, Agro-forestry, Microbiology,
Soil & Water Engineering and other relevant
departments. Apart from faculty of Soil Science,
many eminent scientists from national and
international institutes are being invited to share
their experiences on various issues related to
theme of the training programmes. Interactive
sessions are organized in which all the participants
make presentations about the nature of work they
are performing at their respective institutes. This
exercise has helped the participating scientists to
integrate the knowledge they acquired/gained
during the course of the training to furtherimprove
their teaching & research programmes and submit
projects. The participating scientists are in regular
contact with the faculty. 101 scientists from
different parts of the country were trained in this
centre during the accreditation period, the details
of which are given below (Table 2.4).
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Table 2.4: List of training programmes conducted
by CAFT in Soil Science (2018-23)

Year Title of the training pro- Duration
gramme

2018-19 Natural resource manage- | Oct 10 — Oct
ment — A step towards 30, 2018
doubling farm income:

2019-20 Assessing soil plant Oct 1-0Oct 21,
atmospheric continuum 2019
for enhanced input use
efficiency:

2021-22 Soil & water management | Dec 1 — Dec 21,
for sustaining intensive 2022
agriculture

2022-23 Climate smart strategies Nov 28 — Dec
to increase input use ef- 19, 2023
ficiency of soil and water
resources:

2. Centre of Advanced faculty Training (CAFT)
in Genetics and Plant Breeding

Year of Establishment : 1997 Funding Agency :
ICAR

Centre of Advanced faculty Training (CAFT) in
Genetics and Plant Breeding was established by
Indian Council of Agricultural research (ICAR), New
Delhi at Punjab Agricultural University (PAU),
Ludhiana in year 1997. Since its inception, the
Centre has organized 34 training programmes for
the scientists working in various State Agricultural
Universities and ICAR Institutes. The objective
of these training programmes is to share the
knowledge and experience of the researchers of
PAU and experts from other institutes with the
participating breeders, researchers and teachers
to sensitize them to the developments in the field
of crop improvement. For years 2018-2020, the
CAFT centre at PAU has organized two training

programmes and provided training to a total of
42 participants covering wide areas of genetics
and plant breeding (Table 2.5). The training
programmes were planned to apprise the young
researchers about several emerging issues in
different field crops, the effect of climate change
on the crop plants and the paradigm shift in plant
breeding approaches towards genomics, laying
emphasis on designing new plant architecture of
important field crops that are more productive,
climate resilient and suitable for specific human
needs. The emphasis was laid on the importance of
pre breeding through planned utilization of plant
geneticresourcesincropimprovementprogramme
to confront future challenges. The participants
were familiarized with several advances in the
field of molecular biology techniques and various
softwares for molecular data analysis. Experts
from department of Plant Breeding and Genetics
and other departments of College of Agriculture
and Basic Sciences and Humanities, PAU including
School of Agricultural Biotechnology, School of
Climate Change, Vegetable Science, Fruit Science,
Entomology, Plant Pathology, Biochemistry
and Nanotechnology delivered lectures and
conducted practical sessions. Guest lectures of
eminent scientists from NBPGR, IARI and other
ICAR Institutes were arranged for the benefit of
the trainees. The basic amenities and food for
trainings were also taken care of.

Table 2.5: List of trainings conducted by CAFT
in Plant Breeding and Genetics (2018-19 and
2019-20)

Year Title Dates No. of
participants
2018-19 | Genomics Assist- | 22.1.2019 21
ed Crop Breeding | t011.2.2019
Techniques
2019-20 | Biotic and Abiotic | 6.8.2019 to 21
Stress Tolerance | 26.8.2019
in Plants under
Changing Climat-
ic Conditions

3. Niche Area of Excellence on Kinnow
Mandarin for Fruit Quality, Biotic and Abiotic
Stress Tolerance

A Niche Area of Excellence (NAE) on ‘Genetic
Improvement of Kinnow mandarin for Fruit
quality, Biotic and Abiotic Stress tolerance’
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was awarded to PAU by ICAR in the year 2015
for a period of five years with a budget outlay
of Rs. 282.08 lakhs.

The project aimed at qualitative improvement
of Kinnow mandarin for seedlessness, easy
peelabilityanddevelopmentofrootstockswith
tolerance to Phytophthora and soil salinity.
The pre-requisite for such improvement is
to develop hybrid progenies. Prevalence of
the polyembryony in Citrus creates problem
in the development of zygotic embryos and
identification of hybrids post germination.
The use of polymorphic molecular markers
like Simple Sequence Repeat (SSR) markers
can prove useful for hybrid identification.

To develop seedless and easy to peel Kinnow
hybrids, the crosses of ‘Kinnow’ were made
with Mukaku Kishu (a small sized, easy to
peel mandarin). In the course of this project,
a total of 1742 ‘Kinnow’ x ‘Mukaku Kishu’
hybrids were developed. Of these, 1050 are
under field evaluation for the targeted traits.

For rootstock breeding, 167, 288 and 502
hybrids were developed and verified with SSR
markers in the crosses namely ‘Jatti khatti’
X ‘X-639’, ‘Jatti khatti’ x ‘Sour orange’ and
‘Volkamer lemon’ x ‘Cleopatra mandarin’,
respectively. These rootstocks are now being
screened against Phytophthora nicotianae,
in second phase, the Phytophthora tolerant
hybrids will be screened against soil salinity.

In addition, ‘PAU Kinnow 1, a low seeded
mutant of seedy ‘Kinnow’ was found stable
for low seed content after two cycles of
vegetative propagation. About 23,000 plants
of this elite mutant were multiplied and
distributed to the growers at Ludhiana.

Centre of Excellence for Utilization of Brackish
Water for Fruit and Vegetable Production in
South- Western Punjab

A mega Indo-Israel project entitled “Centre
of excellence for utilization of brackish
water for fruit and vegetable production in
South- Western Punjab” worth Rs. 14.96
crores awarded to the Punjab Agricultural
University, Ludhiana by National Horticulture
Mission (NHM) was aimed to achieve broader
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objectives (i) To standardize technologies to
use brackish water for irrigating fruits (guava,
kinnow, peach, pear) and vegetable crops
(potato, tomato, chilli, broccoli) using drip
irrigation, desalination, conjunctive use of
brackish water with canal water and mulching
(ii) To develop technologies for production
of high value vegetable crops (seedless
cucumber, coloured bell pepper and tomato)
under naturally ventilated poly-net house (iii)
To standardize technologies for off-season
vegetable production in shade net house in
South-Western Punjab (iv) To produce and sell
nursery of vegetable varieties and F1 hybrids
using soilless medium in plug trays under
high-tech poly-house for the benefit of the
farmers. In this mega project, a desalinization
plant installed with 10 cu.m/h capacity with
90% efficiency has been installed solely
powered through with 60 KW solar photo
voltaic cells. The good quality desalinated
water thus produced has been tested for
irrigating fruits (Kinnow, guava, peach and
pear) and vegetables (tomato, cucumber,
capsicum, chillies, potato and broccoli)
against canal water and saline groundwater
automated drip and fertigation system in open
as well as protected cultivation to address the
problem of fresh water scarcity expected in
future. The significant research outcomes in
the form of recommendations made out of
this project for the benefit of the farmers are:
(i) Occasional irrigation to kinnow mandarin
trees with mixture of fresh and saline water
(Electrical conductivity; EC around 2 dS m-1)
only through drip irrigation as a life saving
irrigation during canal closure and scarcity of
canal water (ii) Standardization of fertigation
schedule for kinnow mandarin and drip
irrigation schedule for kinnow mandarin
(planted at 6 m x 3 m) (iii) Standardization
of drip irrigation and fertigation schedule
for guava (planted at 6 m x 5 m) (iv) Use of
mixed water (fresh + saline water) of EC up
to 2.0 dSm-1 and Residual Sodium Carbonate;
RSC<2.5 meql-1 through drip irrigation in
potato planted in paired rows on raised
beds in the event of inadequate canal water
availability In light textured soils of South-
Western Punjab. A farmers’” awareness
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programme-cum-field day is organized every
year to disseminate the new technologies
and to update the knowledge of the farmers
about drip irrigation and fertigation in fruit
and vegetable crops. Besides, about 1 lakh
seedlings of various vegetables are sold every
year among farmers since the inception of
this project.

Centre of Excellence in Apiculture

National Bee Board (MoA, GOI) funded
Integrated Beekeeping Development Centre/
Centre of Excellence project in Apiculture
was sanctioned to the Punjab Agricultural
University, Ludhiana with a total funding
of Rs.1.31 crores. The project completed in
2020. Under this project, quality queen bees
were developed and disseminated among
the beekeepers of the Punjab and adjoining
States. The other activities of the Centre
includeddevelopinginnovative bee husbandry
technologies, establishing bee diagnostic
facility, developing value added hive products
and the technology dissemination.

Centre of Excellence on Mushrooms

To promote the mushroom cultivation as
a subsidiary occupation for farmers and to
open an arena for the entrepreneurs, a State
government sanctioned Centre of Excellence
on Mushrooms was established. A total of
4.99 Crores was allocated for providing the
latest knowhow of mushroom cultivation
by providing physical demonstration of
pasteurization tunnels for short method of
composting (SMS) and controlled mushroom
growing incubation rooms for year round
cultivation of mushrooms. The centre is well
equipped not only for bulk seed production,
Hi-tech composting, controlled growing
rooms but also for providing analytical facility
for testing of compost, casing and mushroom
samples. Need based guidance is also given
to the farmers, farmwomen, entrepreneurs
and trainees for post harvest handing of the
produce.

Centre of Excellence on Brassicas

Centre of Excellence on Brassicas was
sanctioned by Department of Biotechnology,
Govt. of India to initiate genomics assisted

breeding for architectural restructuring of
Indian mustard under the leadership of Prof.
S.S. Banga, ICAR National Professor. Studies
helpedtolink determinacytoasingle recessive
gene, Sdt1 which was mapped to the | ink age
group 15 ( corresponding to chromosome 5B)
of B. juncea. Marker assisted transfer allowed
development of many genotypes with
determinate inflorescence for the first time.
One such genotype, DTM184 was included
in early mustard multilocation trials under
ICAR-AIll India Coordinated Research Project
during 2018-19.

Determinate mustard hybrids were also
developed. Project also allowed genotyping
by sequencing of four recombinant inbred
lines, two introgression sets and one diversity
panel. These were also phenotyped for a large
number of trait. Combined with genotypic
data, studies allowed identification of a large
number of QTLs and underlaying candidates
for productivity and biotic stress related
traits. Excellent cytogenetic probes were
also created. World class facilities could be
created for molecular cytogenetics and SNP

genotyping.

6.6.2.5. Incubation Centre/Start-up units/

Venture capital

The Food Industry Business Incubation
Centre (FIBIC) in Punjab Agricultural
University (PAU), Ludhiana, is established.
Department of Food Science & Technology,
with the technical guidance of Ohio State
University, FIBIC is a dynamic hub that fosters
innovation, entrepreneurship, and growth
within the food industry with the help of
university’s extensive resources, expertise,
and research in agriculture and food
technology. This synergy creates an optimal
environment for aspiring entrepreneurs,
providing them with unparalleled access
to knowledge, facilities, and mentorship.
With a prime focus on nurturing emerging
food-related businesses, this incubation
centre plays a pivotal role in transforming
ideas into viable, successful enterprises.
The centre offers a diverse range of support
services tailored to the needs of farmers,
new food business start-ups and industry.
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Table 2.6: Incubation facilities provided and Entrepreneur established (2018-2023)
Stakeholder

Sr. | Technology and facilities

No. | provided

Pulping of guava Ms. Vinod Kumari, M/s Sandhya Self-help group, VPO- Maili, Block Mahialpur, Hoshiarpur

Guava squash and nectar Ms. Vinod Kumari, M/s Sandhya Self-help group, VPO- Maili,

Block Mahialpur, Hoshiarpur

3. | Pulping of tamarind Mr. Navdeep Bali and Mr. Gursharn Singh, M/s G.B Foods, Rampura Phul, Bathinda
4. | Turmeric pickle Mr. Navdeep Bali and Mr. Gursharn Singh, M/s G.B Foods, Rampura Phul, Bathinda
5. | Pulp & Squash of peach Mr. Amandeep Singh, Farmer, Balachour,
6. | Canning of mushroom Mr. Navdeep Sohal, M/s Navdeep Mushroom Farms, Ludhiana.
7. | Peanut butter Mrs. Harvinder kaur and Jasvir Kaur, M/s Satnam Self help group, Dehlon, Ludhiana
8. | Bottling of sugarcane juice | Mr. Rajgopal Patil, M/s Sri Om Sai Sugar Allied Products Pvt. Ltd. Karnataka

Mr. Ashish Awasthi, M/s Triveni Engineering & Industries Limited, New Delhi
Mr. Sohan Garud, M/s RVG Agro Pvt. Ltd. Maharashtra

Mr. Chaitra Raj, M/s M.R. Enterprises, Karnataka

Mr. Kulbir Kaliramana and Mr. Jagwinder Jodha

M/s Kavery Power Industries, Hisar, Haryana

Mr. Sunil Kumar Sharma, M/s Upright Food and Beverages Pvt. Ltd. Bihar
Mr. Rohit Bajaj, M/s Cane-o-Blast, Maharashtra

Mr. Shashank Varekar, M/s Fruitvilla Corporation, Maharashtra

M/s Farmist Producer Company, Ghaziabad, UP

Mr. Gopal Jadav, Farmer, Gujarat

Ms. Deepa Agrawal Ganguli, Gujarat

Mr. Rattan Dhiman, M/s Rattan Agro Foods

Mr. Tasim Pasta, M/s Cocoland International LLP, Gujarat

9. | Amla juice & beverage Mr. Virsa Singh, Farmer, Tarn Taran

10. | Amla candy Mr. Virsa Singh, Farmer, Tarn Taran
Mr. Gaurav, Farmer, Ludhiana

Mrs. Monika Garg, Entrepreneur, Ludhiana

11. | Turmeric pickle Mr. Udeekwan Singh, Farmer, Bathinda

12. | Mango pickle

13. | Mixed pickle

14. | Millet cookies

15. | Multi millet cookies
16. | Oat cookies

Mr. Paramijit Singh, Entrepreneur, Balachaur, SBS Nagar

Mr. Paramijit Singh, Entrepreneur, Balachaur, SBS Nagar

Mr. Bharpoor Singh, M/s Icchha Foods Pvt. Ltd Ludhiana

Mr. Bharpoor Singh, M/s Icchha Foods Pvt. Ltd Ludhiana

Mrs. Harjot Kaur Gambhir, M/s DB Delecious Bites Pvt. Limited, Ludhiana
Mrs. Harjot Kaur Gambhir, M/s DB Delecious Bites Pvt. Limited, Ludhiana
Mrs. Harjot Kaur Gambhir, M/s DB Delecious Bites Pvt. Limited, Ludhiana
Mr. Navdeep Singh and Mr. Paramvir Singh, M/s F-Tech Foods, Ludhiana

Mr. Jaswant Singh, M/s Tiwana Bee Farm, Ludhiana

17. | Almond cookies

18. | Ragi cookies

19. | Frozen potato & vegetables

20. | Canning of sarson da Saag

21. | Ginger processing Pinning lifestyle, New Delhi

Collaborative workspaces, state-of-the-art The centre has conducted various training

laboratories, and pilot-scale processing units
enable entrepreneurs to refine their concepts
and develop scalable prototypes. Minimal
processing techniques, heat preservation
approaches, cold preservation strategies,
drying and dehydration techniques, juices
and beverages, canning, packaging, extrusion
processing, and soy milk processing are all
included in the center’s incubator facilities.

for farmers, farm women, rural youth and
entrepreneurs. During the year 2018-2023,
the details of incubation facilities provided
are given in Table 2.6.

6.6.2.6. Technology Enabled Learning
Resources

e Most departments have developed ICT

enabled teaching resources. All the
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departments are provided with Computer Table 2.7 Details of technology enabled

and Internet facilities to prepare computer- classrooms

aided teaching/ learning material. Wi-fi

facility i ided t Il It b t College Smart Video Classrooms Total

acility _'S provided to a acy y mem er?‘ 0 Class- | Confer- with number

use online content for teaching and learning. rooms | ence | projection | of class

All the colleges have smart classrooms. Rooms | facilities | rooms
o Agriculture 4 1 29 33

In addltlc?n all the d.epartment.s ha\{e Iec’FL_Jre Sl : 5 i -

rooms with audio visual teaching aid facility. and Forestry

LCD projectors have been installed in most of Agricultural 1 2 14 17

the classroomstofacilitate curriculumdelivery Engineering &

system. The e-courses for undergraduate | 1c<nnolosy

teaching developed under NAIP project and g:i?nrz;”'ty 2 > 12

vailable under ICAR portal ar in

available unde porta e be J used Basic Sciences 9 1 8 18

by the faculty and students to supplement & Humanities

the class room teaching. The details are given ]

below (Table 2.7). 6.6.2.7. Integrated Learning Systems

. (Experiential Learning)
e An Education Technology Cell placed under

the Dean PGS is functioning in the university. ~ During the period under report, a total of eleven

Experiential Learning Units are operational in
different colleges. These Units are based on the
Fifth Deans’” Committee Recommendations which
were implemented in 201learlier sanctioned by
the ICAR are still operational in the University.
In addition, 12 additional Experiential Learning
Units have been established by the University
from its own resources. Currently, all the
Experiential Learning Units are being run out of
the income/profit earned and siphoned back into
the Experiential Learning Unit to provide it due
support to make their functional, and need based
support is also provided by the University from
its own resources. The system for profit sharing
in the respective Experiential Learning Units has
been established and is now in place.

e  Capacity building of HODs and faculty was
undertaken by NAARM. Newly recruited
classrooms to facilitate curriculum delivery
system. The e-courses for undergraduate
teaching developed under NAIP project and
available under ICAR portal are being used
by the faculty and students to supplement
the class room teaching. The details are given
below (Table 2.7).

e An Education Technology Cell placed under
the Dean PGS is functioning in the university.

e  Capacity building of HODs and faculty was
undertaken by NAARM. Newly recruited
faculty members undergo Induction training.
Regular trainings are being arranged for the
faculty on Statistical Analysis Software System
and other genomic tools. It is mandatory for
thefacultytoundergoadvancedtrainingsfrom
time to time in their field of specialization.

College of Agriculture offers total of 11
experiential learning programme (ELPs) modules
for the undergraduate students of the B.Sc. (Hons)
Agriculture programme in this college. Out of
these 16 ELP modules 4 are ICAR funded and the
12 are state funded. All modules are functioning
as per guidelines of ICAR.

e The faculty and students are being provided
the online access to scholarly material
through online databases namely Consortium
for e-Resources in Agriculture (CeRA) for
journal articles and Krishikosh Access to these
digitized documents has been provided to the
faculty and staff posted at various research
stations and KVKs of the university to enable
personalized and technology enabled learning
among them.
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A meeting is held half-yearly between the
academia of the university and the industrial stake
holders. In this interface, the industry and the
university brainstorm on the needs of the industry
and a road map of need based research.



ACADEMIC SUPPORT

Table 2.8: Present ELP Modules operational in the University

Sr. No.

Department

Name of ELP

College of Agriculture

Entomology

Commercial Apiculture

Plant Pathology

Production of Bioagents against Plant Pathogens

Vegetable Science

Nursery Raising Techniques and Protected Cultivation of Vegetables

Food Science and Technology

Student READY Experiential Learning Programme

Agronomy

Organic Production Technology

Plant Breeding and Genetics

Seed Production and Technology

Soil Science

Soil, Plant, Water, and Seed Analyses

Fruit Science

Commercial Horticulture

| ©2 |Rsll| @ (1B = ([ 0 R

Floriculture and Landscaping

Commercial Floriculture and Landscaping

[EEN
S

Forestry and Natural Resources

Nursery Production of Agro-forestry Trees

11.

Microbiology

Mushroom Production

College of Community Science

1.

Family Resource Management

Artistic Creations

2.

Food and Nutrition

Bakery and Confectionary

3.

Apparel, Clothing and Textiles

Apparel Manufacturing Unit

4.

Human Development and Family Studies

Child Care Providers’ Training Laboratory-After School Care

College of Agricultural Engineering & Technology

1.

Farm Machinery and Power Engineering

Production of Agricultural Machinery Using Advanced Techniques

2%

Processing and Food Engineering

Agro Processing and Value Addition of Agricultural Produce

3.

Soil and Water Engineering

Design and Operation of Micro Irrigation Systems and Protected
Cultivation Structures

Renewable Energy Engineering

Entrepreneurship opportunities in Renewable Energy Sector

32
]

Training of students is carried out in more than
60 different industries as part of their internship
under RAWE/ELP program. Besides training,
visits to the industry are also conducted to equip
the students with the latest on-goings in the
agriculture- industry sector.

Owing to established liasion with the industry,
the PAU students are securing prestigious Prime
Minister Fellowship for their Ph.D. research.
During the period under report 27 students
successfully won the prestigious fellowship.
Besides, the industry is providing financial
support to assist UG and PG students in terms of
scholarships/fellowships (FMC, Bharti Field Fresh,
Dhanuka, Jain Irrigation, Bayer, etc). Many medals
and honours for the students have been instituted
with the financial support from industry.

Further, to provide technological knowledge to
the industry, the University is successfully running
a two year diploma in Agrochemical which is being

run at six stations of the university. This interface
is highly beneficial for the faculty in getting field
based knowledge from the industry.

6.6.2.9. National Ranking (ICAR/MHRD)

During the report period PAU has ranked among
the top State Agricultural Universities in India. The
ranking released by ICAR and by NIRF, Ministry of
Education are summarised in Table 2.9

Table 2.9 National Ranking of PAU

Year ICAR National Institutional Ranking
Ranking Farmework (NIRF)
Overall | University | Agriculture and
Ranking | Ranking Allied
Sector Ranking
2018 7 60 38 3
2019 2 75 51 3
2020 5 = - -
2023 - 74 54 3
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Experiential Learning Students at Work

ELP students of Commercial Horticulture Protected Cultivation and Nursery Production
of Vegetable Crops

Tissue Culture Mushroom cultivation
Entrepreneurship opportunities in Production of Agricultural Machinery
Renewable Energy Sector using advance techniques
Bakery and Confectionary Apparel manufacturing unit
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RESEARCH SUPPORT

6.6.3. Research Support

The main mandate of the University is to
conduct research and seek solutions to emerging
agricultural problems of Punjab state.

6.6.3.1. Research council

The Research Council is an apex body to monitor
research activities of the University (Table 3.1).
The guidance, feedback and directions for the

Table 3.1 Composition of Research Council, PAU

on-going research and future line of action are
discussed threadbare in the meetings of the
Research Council which are held twice a year
(Table 3.2).

Theissuesrelated to state agriculture are discussed
at length in the presence of the crop experts/
subject matter experts and the extension staff
deployed at Krishi Vigyan Kendras and as District
Extension Specialists. The research achievements

18. | Additional Director of Research (Crop Improvement)

1. | Vice-Chancellor, Chairperson
2. | Director of Agriculture & Farmers’ Welfare, Punjab
3. | Director of Horticulture, Punjab
4. | Chief Conservator of Soils, Punjab,
5. | Chief Conservator of Forests, Punjab.
Experts
6. | Dr. P.S. Minhas (Former Director, NIASM, Baramati)
7. | Dr. Joginder Singh (Former HoD Entomology)
8. | Dr. R.K. Mahey (Former Registrar-cum-HoD, Agronomy)

Farmer member

9. | S.Jagtar Singh Brar, V&PO Mehma Sarja, Distt. Bathinda.

PAU members

10. | Director of Research, PAU, Ludhiana

11. | Director of Extension Education, PAU, Ludhiana

12. | Dean, Postgraduate Studies, PAU, Ludhiana

13. | Dean, College of Agriculture

14. | Dean, College of Agril. Engineering & Technology

15. | Dean, College of Horticulture and Forestry

16. | Dean, College of Basic Sciences & Humanities

19. | Additional Director of Research (Horticulture and
Food Science)

20. | Additional Director of Research (Natural Resource
and Plant Health Management)

21 | Additional Director of Research (Farm Machinery and
Bio-Energy)

22 | Registrar (Non-member invitee)
23 | Comptroller (Non-member invitee)
Outside Experts
1. | Prof. K.K Jindal, Former Director of Research and
ADG (Hort.)

Progressive Farmers (additional members)
1 | S. Balwinder Singh Tikka, V&PO AbulKhurana, Distt.
Muktsar Sahib
2 | Major Manmohan Singh Verka, Ranjit Avenue,
Amritsar
3 | S. Rubash Singh Jakhar, V&PO Patrewala, Block
Khuia Server, Ferozepur
4 | S. Jaswant Singh Chotala, V&PO Chotala, Distt.
Hoshiarpur

17. | Dean, College of Community Science

5 | S. Harvinder Singh, V&PO Bhadalwad, Distt. Sangrur

S. Nek Singh Khokh, V&PO Khokh, Distt. Patiala
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of PAU in the last six months particularly related
to development of new varieties, production,
protection and post-harvest technologies are
shared with the members of research council.

Functions of Research Council

The following components are discussed in the
meeting held bi-annually:

e Research  programmes and  projects
undertaken or to be undertaken by the
university scientists in the field of agriculture
and allied sciences, their prioritization,
monitoring and evaluation.

e  Physical, fiscal and administrative facilities
required for implementing research projects.

e QOrienting research to meet farmers and other
stake-holders’ needs.

e Public-Private Partnership in research; and
any other matter pertaining to research
programmes, which may be referred to it by
the Vice-Chancellor or the Board or any other
authority of the University.

Table 3.2 Meetings of Research Council held
during last 5 years

Sr No Year Date of Meeting
1. 2018-19 15.06.2018
2. 05.11.2018
3. 2019-20 18.06.2019
4, 21.11.2019
5. 2020-21 27.02.2020
6. 23.09.2020
7. 2021-22 26.04.2021
8. 28.10.2021
9. 2022-23 27.04.2022
10. 21.11.2022

6.6.3.2. Directorate of Research

The main mandate of the University is to conduct
research and seek solutions to the emerging
agricultural problems of the Punjab state.

The Directorate of Research oversees the research
programmes of the University through regular
reviews and monitoring of the ongoing projects.
The monitoring process involves continuous

updating/ evolvement of research agenda. The
funds for research are generated through external
and internal resources. Technology management
in public and commercial domains are also taken
care of by this Directorate.

Present Establishment of Directorate of Research
e Director of Research

e Additional Director
Improvement)

of Research (Crop

e Additional Director of Research (Horticulture
and Food Science)

e Additional Director of Research (Natural
Resource and Plant Health Management)

e Additional Director of Research
Machinery and Bio-Energy)

(Farm

e Directors of Regional Research Stations
e Associate Director (Seeds)

e Deputy Director (Farm)

The Additional Directors of Research assist the
Director of Research in planning, monitoring and
coordinating scientific research on various aspects
across the Colleges at PAU Campus and at Regional
Research Stations.

Besides the Regional Research Stations and
Fruit Research Stations, PAU has four seed farms
Ladhowal (Ludhaina), Nabha (Patiala), Naraingarh
(Fatehgarh Sahib) and Raja Harinder Singh Seed
Farm (Faridkot). The University has an elaborate
physical facility for conducting research in the
form of modern laboratories with the latest
equipments, research farms and seed farms.The
Associate Director (Seeds) and Deputy Director
(Farm) look after the work of seed production/
distribution and management of research farms.

The University has a well established School of
Agricultural Biotechnology, Electron Microscopy
& Nano-science Laboratory, a NABL accredited
Pesticide Residue Analysis Laboratory, Molecular
Biology Laboratory, Food Industry and Incubation
Centre, Mushroom Research Centre, Screen
Houses and Weather Forcasting Centre at its main
campus.
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Staff Pattern

To bring about diversity in faculty constitution
and reduce in-breeding, about 1/3 of the faculty
was recruited from outside the state during the
past 5 years. Almost all the scientists engaged
in research are also given teaching assignments
and PG student guidance. PG students are also
allotted to the faculty at Regional Research
Stations. The scientists at RRS Bathinda and
Gurdaspur regularly teach courses at the two
PAU Institutes of Agriculture at these stations.
All the departments have departmental research
committees which are fully integrated with the
research in their respective disciplines. These
committees also interact across the departments
for multidisciplinary research.

Research Coordination Mechanism

The research activities of the University are
coordinated at different levels. The primary and
the most important is the Research Evaluation
Committee which is the key committee that
discusses and approves the recommendations to
be passed on to the farmers for adoption in the
state.

e Research Evaluation Committee: As a pre-
requisite for approval and inclusion of
research recommendations in the Package of
Practices of PAU, the research proposals are
discussed in Research Evaluation Committee
meetings held once in two months. Since
the inception of this evaluation mechanism
in PAU, 297 meetings have been held to
discuss the research proposals from different
departments. The meetings are chaired by
Director of Research and are attended by

Director Extension Education, Additional
Directors of Research, Additional Directors
of Extension Education and all the Heads of
the Departments, across the colleges of the
University.

A unique system of evaluation of varieties/ and
technologies exists in PAU. At least three years
of research data followed by multilocation testing
in the form of adaptive research trials at farmers’
fields is required for consideration of proposals in
the Research Evaluation Committee. As per the
need of the hour, in the recent meetings there is
an increasing representation of food processing/
subsidiary occupation and farm machinery related
technologies.

* In-house Reviews: To discuss the research
achievements of the past, as well as to plan
the research experiments for future, in-house
reviews of different colleges are held.

e Project Review Committee: The research
proposals on the relevant field issues are
prepared by the faculty of the respective
departments and are then reviewed by the
concerned ADR; and then are then forwarded
to the relevant funding agency though
Director of Research.

e Collaborative Research: To widen the scope of
improvement in research activities of various
departments, collaborative research at
national and international level is promoted.
A corpus fund for uplifting the research output
of University has been generated at PAU. The
fund is used for training of faculty abroad,
inviting prominent scientists from foreign
Universities and for funding collaborative
research.

e Research Publications: The research publi-
cations submitted by various departments
are reviewed from time to time by the
concerned Additional Directors of Research.
This is to make sure that the research papers
are submitted to quality journals having high
NAAS rating/ Impact factor.

e  Agricultural Research Journal: PAU publishes
Agricultural Research Journal (earlier known
as Journal of Research, PAU) at bi-monthly
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intervals. Quality research papers are at Bahadurgarh (Patiala), Jallowal-Lesriwal
encouraged for publication in this journal. (Jalandhar) and Gangian (Hoshiarpur). Apart from
these, the University has 5 Seed Farms, which
have a prime mandate of seed production of both
Kharif and Rabi crops. Primarily, the breeder seed

Research and Seed Production Centres

Research is being carried out at Regional Research

Stations (10) apart from PAU main campus (Table

3.3). These include 3 Fruit Research Stations

Table 3.3 Research Stations of Punjab Agricultural University (2018-19 to 2022-23)

is produced at seed farms (Table 3.4).

Sr. Farm & its Establishment Research Salient Achievements/

No. Location year Focus Recommendations

1. Regional 1910 Lentil, Urdbean, Developed three mash varieties : Mash 1137
Research Station, wheat, sugarcane, (spring), Mash 883 (Kharif), Mash 1014
Gurdaspur litchi, mango, disease Leaf sampling technique for litchi
testing hot spot

2. Dr. JC Bakshi 1962 Citrus, cotton Cultivation of Daisy tangerine on rough lemon
Regional rootstock recommended for south western part of

Research Station, Punjab.

Abohar (Fazilka) ‘Vaniglia Sanguigno’ a coloured and acid-less
variety of sweet orange is recommended for south-
western region of Punjab.

3. Fruit Research 1963 Guava, ber, sapota Guava hybrid HB 1-1 (Punjab Safeda)
Station, Guava hybrid HB 4-1 (Punjab Kiran)
Bahadurgarh Punjab Apple guava
(Patiala)
4. Regional 1970 Cotton, sugarcane Developed PAU Bt 2 and PAU Bt 3 for cultivation
Research Station, in North zone comprising Punjab, Haryana and
Faridkot Rajasthan during 2019-20
Developed F 2662 and PBH 115 for cultivation
in North zone comprising Punjab, Haryana and
Rajasthan during 2020-21
Development and identification of compact
plant type American cotton variety, PBH 116 for
cultivation under high density planting in North
zone
Development and Notification of American cotton
Bt variety, PAU Bt 5 for cultivation in North zone
5. Regional 1972 Cotton, wheat, Cotton varieties PAU Bt 2, PAU Bt 3, PAU Bt 5,
Research Station, oilseeds, grapes PBH 115 and PBH 116 were released and notified
Bathinda for cultivation in north zone by Central Varietal
Identification Committee
6. Regional 1972 Sugarcane, rice Developed and released CoPb 92 in early and CoPb
Research Station, 98 in Mid-late segment of sugarcane for North
Kapurthala West Zone.
Developed and released CoPb 95 and CoPb 96 as
high yielding early maturing varieties of sugarcane
in the Punjab state
Developed and released CoPb 93 and CoPb 94 high
yielding mid-maturing varieties of sugarcane in the
Punjab state
7. MS Randhawa 1972 Mango, citrus, litchi Standardization of leaf sampling technique in litchi
Fruit Research Bagging of litchi bunches for quality production
Station, Gangian National recommendation on “Bagging of litchi
(Hoshiarpur) bunches for quality production” (Approved in ICAR-
AICRP on fruits 8thGroup discussion held from
3/3/2021-6/3/2021).
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Technology for Rejuvenation of old senile litchi
orchards.
8. Dr D.R. Bhumbla 1982 Chickpea, Taramira, Gram variety PBG 8 recommended for cultivation
Regional rainfed wheat, water under irrigated as well as rainfed conditions of
Research management under Central and Southern districts of Punjab.
Station for Kandi rainfed conditions JC-12: A new composite maize variety was
Area, Ballowal recommended for cultivation under rainfed
Saunkhri conditions.
(Shaheed Bhagat Two cultivars of apple, Anna and Dorset Golden are
Singh Nagar) recommended for kitchen gardening or small scale
cultivation in lower Shiwaliks, Punjab.
9. Fruit Research 2012 Nursery production, Provided fruit growers with 1.17 lakh quality
Station Jallowal citrus nursery plants of citrus (100% containerized) and
and Lesriwal other fruit crops.
(Jallandhar) Citrus variety “Vaniglia Sanguigno” recommended
for commercial cultivation in Punjab
Rough Lemon rootstock of citrus recommended for
Daisy mandarin in Punjab.
10. Regional 2016 Oilseeds, Pulses, Total of 5140.0 quintal certified seed of
Research Station, sugarcane, Seed recommended varieties of paddy, basmati, wheat,
Dyal Bharang Production pulses and oilseeds produced and sold at Research
(Amritsar) Station.

To promote much needed crop diversification
from the existing wheat-rice dominant cropping

pattern, the nursery production of horticulture

crops has been given priority in the recent past

(Table 3.5).

listed in Table 3.6.

Approved Technologies

Table 3.4 Details of seed production of field crops during 2018-19 to 2022-23

Field crops:

6.6.3.3. Technology Developed and its Adoption

Varieties : Varieties are the pivotal component of
agrotechnological packages. The list of varieties
/ hybrids of crops developed during 2018-23 are

Class of Seed Seed Production (q)

2018-19 2019-20 2020-21 2021-22 2022-23
Breeder Seed 4186.26 3911.05 4308.14 2952.12 4135.61
Foundation Seed 6519.18 4756.26 2474.96 3248.67 9818.30
Certified Seed 40539.16 38406.59 40762.00 16929.76 20236.53
Truthfully labelled Seed 6138.51 13244.90 13288.22 13135.14 10181.65
Total 57383.11 60318.80 60833.32 36265.69 44372.08*

Table 3.5 Nursery production of fruit and forest tree species

Nursery plants/ kits (no.) 2018-19 2019-20 2020-21 2021-22 2022-23
Fruit plants 5,70,235 6,01,000 7,00,000 7,09,347 7,09,634
Forest plants 82,194 1,23,539 98,009 1,00,702 1,15,267
Winter vegetables (q) 600.00 292.23 492.70 548.00 440.00
Summer vegetables (q) 50.00 66.37 61.00 43.00 42.00
Potato & turmeric (q) 3113.00 5402.00 5359.00 5088.00 4472.00
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Table 3.6 Varieties/hybrids released during 2018-23

Crop Varieties released in Punjab

Wheat PBW 752, PBW 757, HD 3226, DBW 222,
DBW 187, Sunehri, PBW 771, PBW 757,
PBW 1 Chapati, PBW 803, PBW 824, PBW
869, PBW 826

Rice Pusa Basmati 1718, PR 128, PR 129, HKR
47, Punjab Basmati 7, PR 131, PR 130

Maize PMH 11, P1844,)C 12, PMH 13, JC4,
Punjab Baby Corn 1, PMH 14

Cotton PAU Bt 3, PAU Bt 2

Sugarcane Co15023, CoPb 95, CoPb 96, CoPb 98

Pulses

Mungbean SML 1827, ML 1808,

Lentil LL 1373

Mash Mash 1137

Urdbean Mash 883

Chickpea PBG 8

Oilseeds

Raya RCH 1, PHR 126

Gobhi Sarson | PGSH 1707 (Canola type)

Sunflower PSH 2080

Ground Nut | J 87

Pearl millet PCB 165

Forages

Oat OL13,0L 14,0L15,0L 16

Ryegrass Punjab Ryegrass 2

Sorghum SL 45, SL 46

Napier Bajra | PBN 342, PCB 166

Berseem BL 44,

Fodder maize | J 1007, PFM 12

Barley PL 891, DWRB 123

Medicinal

Mentha | CIM Kranti

PBW 826 (Wheat): This variety has been
recommended for cultivation under timely sown

PBW 826

irrigated conditions in the North-Western Plains
Zone of India comprising Punjab, Haryana, Delhi,
and Western Uttar Pradesh, parts of Rajasthan,
Uttarakhand, Jammu, and Himachal Pradesh. It
has also been recommended for release under
irrigated timely sown conditions of North Eastern
Plains Zone of India comprising eastern Uttar
Pradesh, Bihar, West Bengal, Jharkhand, etc. Its
average plant height is 100 cm and it matures
in about 148 days. It is moderately resistant to
yellow rust and brown rust. It possesses lustrous
bold grains. Its average yield is 24.0 quintals per
acre.

PBW 803 (Wheat): This variety outperforms other
varieties, especially, the currently preferred HD
3086, under abiotic stress (salinity) environment.
It has been recommended for timely sowing in
South-Western region of Punjab under irrigated
conditions. It takes 151 days to mature and attains
a height of 100 cm. It is resistant to brown rust and
moderately resistant to yellow rust. Its average
grain yield is 22.7 quintals per acre.

PBW 824 (Wheat): It has been recommended
for cultivation in Punjab state under timely sown
irrigated conditions. It matures in about 156 days
and attains an average plant height of 104 cm. It is
resistant to brown rust and moderately resistant
to yellow rust. It has high hectolitre weight (79.7
kg/hl), which is an index of flour yield. Its average
yield is 23.3 quintals per acre.

PBW 869 (Wheat): This variety has a relatively
longer coleoptile, which enables its better
establishment in the fields retaining rice residue.
Accordingly, it has been recommended for sowing
with Happy Seeder/Super Seeder in the fields
retaining rice residue after combine harvesting. It
matures in about 158 days and attains an average
height of 101 cm. It is resistant to brown rust and
moderately resistant to yellow rust. Its grains are
bold (1,000-grain weight: 49 g) and yields on an
average 23.2 quintals per acre.

PBW 1 Chapati (Wheat): This is a premium quality
bread wheat variety, having excellent chapati
making properties. The chapatis are whitish in
colour and remain soft even after hours of cooking
with good palatability and texture. Its average
plant height is 103 cm and it matures in about 154
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days. This variety has been developed through
MAS and carries Lr76/Yr70 genes for leaf rust and
stripe rust. Its average grain yield is 17.2 g/acre.

PBW 1 Chapati

DBW 187 (Wheat): This bread wheat variety
has been recommended for cultivation under
irrigated timely sown conditions in the Punjab
PBW 771 state. Its average plant height is 104 cm
and it matures in about 153 days. It is moderately
resistant to yellow rust and resistant to brown
rust. Its average grain yield is 22.6 g/acre.

Sunehri (Wheat): Sunehri (PBW 766) has been
recommended for general cultivation in Punjab
state under timely sown conditions. Its average
plant height is 106 cm and it matures in about 155
days. It is moderately resistant to yellow rust and
resistant to brown rust. Its average grain yield is
23.1 g/acre.

HD 3226 (Wheat): Average plant height of this
variety is 106 cm and it matures in about 155
days. It is resistant to yellow and brown rusts. It
possesses good grain quality characteristics. Its
average grain yield is 21 .9 g/acre.

DBW 222 (Wheat): This bread wheat variety has
been recommended for cultivation in the Punjab
state except sub-mountainous areas. Its average
plant height is 103 cm and it matures in about 152
days. It is moderately susceptible to yellow rust
and resistant to brown rust. Its average grain yield
is 22.3 g/acre.

PBW 757 (Wheat): This variety has been
recommended for general cultivation in North-
West Plains Zone, including Punjab, under very late
sown conditions (suitable for January sowing). It
can follow pea, potato, sugarcane, turmeric, etc.,
generally as a third crop. Its average plant height
is 82 cm and it matures in about 114 days. It is

resistant to yellow rust and brown rust diseases.
Its average grain yield is 15.8 g/acre.

PBW 771 (Wheat): This variety has been
recommended for general cultivation at national
level in the North-West Plains Zone, including
Punjab, under late sown irrigated conditions. Its
average plant height is 80 cm and it matures in
about 133 days. This variety has been developed
through marker assisted selection (MAS) and
carries Lr57 /Yr40 genes for resistance against leaf
rust and stripe rust. Its average grain yield is 19.0
g/acre.

PL 891 (Barley): It is a two-rowed hull-less barley
variety suitable for human food consumption. It
has 4 per cent B-glucan and 12 per cent protein
content. It matures in 144 days. It is a medium tall
(102 cm) variety. It is resistant to major pathotypes
of yellow rust, brown rust and leaf blight diseases.
Its average grain yield is 16.8 g/acre. Hull-less
barley can be consumed as whole grain cereal,
barley flakes and barley flour. Its sattu (roasted
grain ground into fine powder) is suitable for use
as a traditional energy drink. The B-glucan content
is helpful in preventing heart diseases and Type-I|
diabetes.

DWRB 123 (Barley): It is a two-rowed malt barley
variety developed by Indian Institute of Wheat and
Barley Research, Karnal. It matures in 141 days. It
is a medium tall (101 cm) and bold-seeded variety
with 11 per cent protein content. It is resistant
to major pathotypes of yellow rust, moderately
resistant to brown rust and tolerant to leaf blight
disease. Its average grain yield is 19.4 g/acre. This
variety is particularly suitable for brewing industry.

PR 131 (Rice): It is a high yielding, medium
maturing (110 days after transplanting) and
lodging tolerant variety. Its average plant height
is 111 cm. It possesses long slender translucent
grains with high total and head rice recoveries. It
is resistant to all the 10 pathotypes of bacterial
blight pathogen (Xanthomonas oryzae pv. oryzae)
prevalent in the Punjab state. Its average yield is
31.0 quintals per acre.

PR 130 (Rice): It is a high yielding, mid-early
(about 105 days after transplanting) and lodging
tolerant variety. Its average plant height is 108 cm.
It possesses long slender translucent and lustrous
grains with high total and head rice recoveries. It
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is resistant to all the 10 pathotypes of bacterial
blight pathogen (Xanthomonas oryzae pv. oryzae)
prevalent in the Punjab state. Its average yield is
30.0 quintals per acre.

PR 128 (Rice): Itis an improved version of PAU 201.
It possesses long slender clear translucent grains.
Its average plant height is 110 cm and matures in
about 111 days after transplanting. It is resistant
to all the 10 presently prevalent pathotypes of
bacterial blight pathogen in the Punjab state. Its
average paddy yield is 30.5 g/acre.

HKR 47 (Rice): This variety has been developed
by CCS Haryana Agricultural University, Hisar,
Haryana. It is @ mid-early maturity variety of rice.
It takes 104 days to mature after transplanting and
its average plant height is 117 cm. Its average yield
is 29.5 g/acre. It is suitable for parboiling.

Table 3.7 Average yield (kg/ha) of wheat and
non-Basmati paddy in Punjab

Year Wheat Non-Basmati Paddy
2018-19 5188 6531
2019-20 5004 6465
2020-21 4868 6964
2021-22 4216 6834
2022-23 4715 6812

Pusa Basmati 1718 (Basmati rice): It is an
improved version of Pusa Basmati 1121 and has
been developed by Indian Agricultural Research
Institute (IARI), New Delhi. It has resistance
to bacterial blight disease (conferred by two
genes Xal3 and Xa21l). Its average plant height
is 121 cm and it matures in about 114 days after
transplanting. It possesses extra long slender
grains. Its average paddy yield is 17.0 g/acre.

Pusa Basmati 1718

Punjab Basmati 7 (Basmatirice): It is a semi-dwarf
variety which is about 111 cm tall. It possesses
extra-long slender grains which are soft, non-
sticky and almost double in length upon cooking.
It has high aroma. Its average yield is 19.0 quintals
per acre. It is resistant to all the 10 presently
prevalent pathotypes of bacterial blight pathogen
in the Punjab state as it has Xal3 and Xa21 genes.

Table3.8 Area under PAU recommended
varieties (% to total area under crop)

Crop 2018-19 | 2019-20 | 2020-21 | 2021-22 | 2022-23

Wheat 95.71 96.27 | 93.62 93.47 92.62

Non- 73.94 61.76 | 64.09 65.56 62.41

Basmati

paddy

Basmati | 92.97 9520 | 97.06 91.03 87.99

paddy

PAU Bt 3 (Cotton): It is a Bt cotton variety with
inbuilt resistance against spotted and American
bollworms. Its average seed cotton vyield is 10.2
quintals per acre; average fibre length is 26.2 mm
and ginning outturn is 36.5 per cent. It is tolerant
to jassid and cotton leaf curl disease.

PAU Bt 3

PAU Bt 2 (Cotton): It is a Bt cotton variety with
inbuilt resistance against spotted and American
bollworms. Its average seed cotton yield is 10.0
quintals per acre. It possesses average fibre length
of 27.6 mm and ginning outturn of 34.4 per cent.
It matures in 160-165 days. It is tolerant to jassid
and cotton leaf curl disease.

SML 1827 (Summer mungbean): It has been
developed from an inter-specific cross and has
yellow mosaic disease (YMD) resistance derived
from ricebean. The YMD resistance makes Kharif
season seed production possible, which would
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facilitate its wider adoption. The variety SML
1827 matures in 62 days. It possesses medium
sized shiny grains with good culinary properties
including absence of hard grains. The average
seed yield is 4.7 g/acre.

ML 1808 (Moong): Plants of this variety are erect
and medium statured (71 cm). Pod formation
is profuse and each pod contains 11-12 seeds.
It is resistant to mungbean yellow mosaic virus,
Cercospora leaf spot and bacterial leaf spot
diseases. It matures in about 71 days. Grains are
shining green and medium bold with good cooking
quality. The average grain yield is 4.8 g/acre.

Mash 1137 (Urdbean): It is a spring urdbean
variety recommended for sub-mountainous zone
of Punjab. It has erect and compact plant type
with short stature (30 cm). It matures in about 74
days. Pod bearing is profuse and each pod contains
6-7 seeds. It is resistant to yellow mosaic disease.
Its average grain yield is 4.5 g/acre. Its grains are
bold, blackish in colour and possess good culinary
properties.

Mash 883 (Urdbean): This variety is recommended
for the entire Punjab state. Plants are dwarf, erect
and compact. It matures in about 77 days. Podding
is profuse and each pod contains 6-7 seeds, which
are medium bold, black and possess good culinary
properties. It is resistant to yellow mosaic disease
and tolerant to other foliar diseases. Average grain
yield is about 4.2 quintals per acre.

LL 1373 (Lentil): Its plants are short, erect with
profuse branching and bear greater number of
pods. It has light green leaves, pink flowers, non-
pigmented light green pods and rudimentary
tendrils. It matures in 140 days. It is resistant to

SML 1827

rust and possesses tolerance to pod borer. Its
seeds are attractively bold (100-seed weight 3.5
g) with good culinary properties. Its average yield
is 5.1 g/acre.

PBG 8 (Chickpea): This is the first variety of
chickpea developed from an interspecific cross
between Cicer arietinum and Cicer judaicum. The
latter parent imparts grey mould resistance. It
has been released for Central and South-Western
districts of Punjab. Average grain yield is 8.4 q/
acre. It matures in about 158 days. This variety is
moderately resistant to Botrytis grey mould and
Fusarium wilt diseases and has good culinary
properties.

PMH 11 (Maize): It is a single cross hybrid suitable
for cultivation in Kharif season. The plants have
a sturdy stem and well developed root system.
Its ears are long with dark orange, flint grains. It
matures in 95 days. Its average yield is 22.0 g/acre

P1844 (Maize): It has been developed by PHI Seeds
Pvt. Ltd. and has been approved for cultivation
in spring season. It is moderately tolerant to
charcoal rot and Fusarium stalk rot diseases, and
is moderately susceptible to shoot fly. Its average
yield (in spring season) is 32.0 g/acre.

JC 12 (Maize): This variety is recommended for
Kharif season cultivation in traditional composite
maize growing sub-mountainous zone of Punjab.
It has semi-flint, yellow orange grains. It matures
in about 99 days. Its average yield is 18.5 g/ acre.
It has a medium thick stem with medium ear
placement and resists lodging.

PMH 13 (Maize): This single cross hybrid has tall
plants with medium ear placement. Its leaves are
dark green and broad, ears are conico-cylindrical
and long with light orange flint grains. It matures
in 97 days and average yield is 24.0 g/acre. It
is moderately resistant to Maydis leaf blight,
charcoal rot and maize stem borer.

JC 4 (Maize): This is a medium tall composite
variety. Its ears are long and medium placed and
grains are deep-orange and bold. It has good
quality parameters like taste, texture, appearance
and flavour and is suitable for chapati making. It
matures in about 90 days. It yields about 13 q/
acre. This variety is recommended for irrigated
and Kandi areas of the state.
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PMH 14 (2023): This single cross hybrid has tall
plants with broad and erect leaves.Its ears are
long, medium placed with yellow-orange flint
capped grains. Its average grain yield is 24.8 q/
acre and matures in 98 days.

Punjab Baby Corn 1 (Maize): This single cross
hybrid is male sterile with medium tall plants. This
hybrid is most suitable for baby corn as it gives
higher yield of uniform and good quality ears.
Being male sterile, it does not need detasseling
during hybrid seed and commercial baby corn
production. Picking of ears starts around 52 days
after sowing and gives three harvests during
cropping span. It yields on an average 8.4 quintals
of dehusked ears and additionally provides 128
quintals per acre fodder after final harvest for
baby corn.

J 87 (Groundnut): It is an early maturing bunch
type variety suitable for cultivation during spring
as well as Kharif season in Punjab. Its 100 kernel
weight is 79 g. It has 69 per cent shelling out turn.
Its average pod yield is 15.3 g/acre in spring season
and 12.8 g/acre in Kharif season. It has 49 per cent
oil content and 5.2 per cent sucrose content. It
matures in 112 days. On account of higher oleic
acid (65.7%), it has longer shelf life and is more
suitable for deep frying. Larger seeds qualify it for
confectionary purposes. Early maturity helps it
fit as a third crop in potato/pea based cropping
systems.

RCH 1 (Raya): It is the first canola quality (‘00)
hybrid of raya in the country. It is recommended
for cultivation in South-Western region of Punjab
under timely sown irrigated conditions. This
hybrid is tall with profuse siliquae bearing. Its
average seed yield is 9.2 g/acre with 39.4 per cent
oil content. It matures in 152 days.

PHR 126 (Raya): It is a medium tall hybrid with
profuse branching and siliquae bearing. It is
recommended for cultivation in South-Western
region of Punjab under timely sown irrigated
conditions. Its average seed yield is 9.1 g/acre
with 40.2 per cent oil content. It matures in 145
days.

PGSH 1707 (Gobhi Sarson): It is the first canola
quality (‘00’) hybrid of gobhi sarsondeveloped by
public sector in the country. It is recommended
for general cultivation in Punjab under timely

sown irrigated conditions. It is resistant to white
rust. This hybrid is tall with profuse siliquae. Its
average seed yield is 8.8 gq/acre with 41.0 per cent
oil content. It matures in 162 days.

PSH 2080 (Sunflower): It is a short duration
medium tall hybrid with an average plant height
of 151 cm. The average seed yield of this hybrid
is 9.8 g/acre. Seeds of this hybrid are black and
elongated with 100 seed weight of 5.8 g. Oil
content of this hybrid is 43.7 per cent. It matures
in 97 days.

BL 44 (Berseem): It is a quick growing variety with
higher number of tillers. It is moderately resistant
to stem rot disease. It has superior nutritional
quality especially in vitro dry matter digestibility.
It supplies green fodder up to first week of June
and vyields about 395 quintals per acre of green
fodder. For better seed yield, it should be left for
seed production in mid-April.

J 1007 (Fodder maize): Its plants are tall (2.20 m)
with broad leaves that stay green for longer time.
It is moderately resistant to Maydis leaf blight and
charcoal rot. It possesses high crude protein and
digestibility. It gives 168 g/acre of green fodder
yield.

PCB 166 (Pearl millet): This is a dual purpose
composite variety with higher number of tillers.
It is a tall variety (281 cm) with long and broad
leaves. It is a late maturing variety and reaches 50
per cent flowering after 89 days. It is tolerant to
all the major diseases of bajra. It possesses good
fodder quality, especially, with respect to crude
protein and in vitro dry matter digestibility. On
an average, it gives 282 quintals per acre of green
fodder.

PBN 342 (Napier Bajra): It is a hybrid with long,
broad and smooth leaves. It sprouts early in spring
and remains in vegetative growth till the onset of
winter. It is resistant to leaf blight and possesses
non-hairy and succulent leaves that enhance its
fodder quality. It yields 877 g/acre of green fodder.

OL 15 (Oat): It is a single cut variety for irrigated
areas of Punjab. Its plants are tall, having long
and broad leaves with more leafiness and tillering
ability. Its fodder quality is better than OL 12, OL
11, Kent and at par with OL 13. On an average, it
yields about 319 quintals of green fodder per acre.
Its seed yield is about 9.8 quintals per acre.
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OL 14 (Oat): OL 14 is a multicut variety for irrigated
areas of Punjab. Its plants are tall with profuse
tillering and leafy growth. Its fodder quality is
superior in terms of total digestible nutrients
(TON) and digestible crude protein (DCP) than OL
10. On an average, it yields about 307 g/acre of
green fodder. Its seed yield is 10.9 q/ acre.

Punjab Ryegrass 2 (Ryegrass): It is a multicut, fast
growing, late flowering variety. Its leaves are long
and broad. It has better fodder nutritional quality,
especially, in-vitro dry matter digestibility (IVDMD)
than Punjab Ryegrass 1 variety. It gives six cuttings
from November to May with a green fodder yield
of 327.0 g/acre.

SL 46 (Sorghum): It is a dual purpose variety. SL 46
recorded green forage yield of 275.7 g/acre against
266.5q/acre of check variety (SL 45),thereby,
showing an advantage of 3.6 percent. SL 46 is
resistant to red leaf spot and moderately resistant
to zonate leaf spot diseases. It possesses better
fodder and nutritional quality especially the crude
protein and in-vitro dry matter digestibility and
has low HCN content. SL 46 is suitable for value
addition like popping and flour products. The
grains of SL 46 have high iron and zinc content.

SL 45 (Sorghum): It is a single cut, late maturing
variety, having tall (297cm) plants with long
and broad leaves. Its stem is juicy and sweet. It
is resistant to red leaf spot and is moderately
resistant to zonate leaf spot diseases. It possesses
better fodder nutritional quality, especially, with
respect to crude protein and in vitro dry matter
digestibility. It has low HCN content, a toxic
chemical that can cause mild to severe reactions
in animals. It gives 271 quintals per acre of green
fodder yield.

Co015023 (Sugarcane): It is an early maturing
variety. Canes of this variety are medium thick,
cylindrical and yellowish green in colour. Its juice
contains 16-17 and 18% sucrose in November and
December, respectively. It is moderately resistant
to the prevalent pathotypes of red rot disease
and other diseases except Pokkah Boeng. It is less
susceptible to borer complexes. The average cane
yield is about 310 g/acre.

CoPb 95 (Sugarcane): It is an early maturing
variety. Canes of this variety are tall, thick with

zigzag internode alignment and are purplish green
in colour with broad leaf canopy. Its juice contains
17% sucrose in the month of December. It has field
resistance to the prevalent pathotypes of red rot
disease, and is moderately resistant to smut and
less susceptible to top borer. It is a good ratooner,
lodging and frost tolerant. The average cane yield
is about 425 g/ acre, which is about 20.7 and
11.8% higher than the CoPb 92 and Co 0238.

CoPb 96 (Sugarcane): Itis an early maturing variety
with medium thick, cylindrical and vyellowish
green canes. Its juice contains 16-17% and 18%
sucrose in November and December, respectively.
It is a good ratooner. It is tolerant to the prevalent
pathotypes of red rot. It yields gur of very good
quality. Its average cane yield is 382 g/acre.

CoPb 98 (Sugarcane): This mid-late maturing
variety has tall, thick, cylindrical and yellowish
green canes. Its juice contains 17% sucrose. It is a
good ratooner. It is tolerant to pathotypes of red
rot pathogen. Average cane yield is 400 qg/acre.

CIM Kranti (Mentha): It is a high yielding variety
of menthol mint & is suitable for planting from
end of January to mid of February. The average
herb yield is 110 g/acre and herb oil content is
0.6-0.7%. It gets ready for harvesting in 140-150
days after planting.

HORTICULTURAL CROPS
FRUIT CROPS

Table 3.9 Varieties/hybrids of Horticulture crops
released during 2018-19 to 2022-23

Crop | Varieties released in Punjab
Vegetables

Onion PRO 7,PWO 2,PYO 1, POH 1
Tomato PTH 2

Brinjal hybrid Punjab Bharpoor

Chilli CH 52,

Bitter Gourd Punjab Karela 15

Sponge gourd Punjab Nikhar

Carrot PC 161, PCP 2, PCY 2
Muskmelon Punjab Sarda

Cluster bean PVG 16

Pumpkin Punjab Nawab

Cucumber PKH 11

Capsicum PSM 1
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Fruits

Rootstock Daisy Tangerine on Rough Lemon
Rootstock, Kala Amritsari as a
rootstock for Satluj Purple

Guava Punjab Apple Guava

Fig Black Fig |
Dorsett Golden, Anna
Red Dragon 1, White Dragon 1

Vaniglia Sanguigno

Apple

Dragon Fruit

Sweet orange

Ornamentals

Chrysanthemum | Annual Chrysanthemum 19, Annual
Chrysanthemum 23
Antirrhinum Punjab Antirrhinum 1, Punjab

Antirrhinum 2, Punjab Antirrhinum 3,
Punjab Antirrhinum 4

Agro-forestry
Dek Punjab Dek 1, Punjab Dek 2

Punjab Apple Guava: Trees of this variety possess
round crown with drooping branches. Fruits are
medium in size and round in shape. Fruits attain
dark red (apple coloured) peel during winter
season and have creamy flesh with medium-
sized seeds. Fruits have 11.8% TSS and 0.45%
acidity. Average fruit yield per tree is 58.0 kg. It is
recommended for bearing in winter season only
in order to fetch premium price due to attractive
apple coloured peel.

Punjab Apple Guava

Black Fig I: Trees of this variety are compact and
dwarf, and yield on an average 13.0 kg fruits per
tree. Fruits mature from mid-June to first week of
July. Fruits are medium to large in size, delicious
with purplish-pink colour and have a medium
sized eye. The flesh is cream to pink coloured and
has an excellent flavour. It is suitable for dense
planting (440 plants/acre in comparison to 110
plants/acre in earlier variety, Black Turkey).

Daisy Tangerine on Rough Lemon Rootstock: Daisy
Tangerine plants propagated on Rough Lemon
(Citrus jambhiri) rootstock are more suitable
for cultivation in alkaline soils (pH more than
8.0) prevalent in South-Western zone of Punjab.
Daisy Tangerine was previously recommended on
Carrizo rootstock. The scion-stock combination of
Daisy Tangerine-Rough Lemon imparts tolerance
to tree decline along with higher yield (15%) in
alkaline soils. Average yield of this combination is
47.4 kg fruits/tree.

Dorsett Golden (Apple): It is a low chilling and
early maturing variety of apple. The fruits are
round-conical, greenish yellow in colour. Fruit size
remains small (55-65 mm diameter), TSS 13.0%,
acidity 0.3% and TSS/acid ratio of 43.3. Fruits are
available during first fortnight of June. Average
yield is 30 kg/plant.

Anna (Apple): It is a low chilling and early
maturing variety of apple. Fruits are oblong-
conical and greenish yellow with slight red blush
on some fruits. Fruits are smaller in size (55-65mm
diameter), TSS 12.7%, acidity 0.38% and TSS/acid
ratio 34. Fruits are available from the fourth week
of May to second week of June with an average
yield of 32 kg/ plant.

Vaniglia Sanguigno (Sweet orange): It is an early
maturing variety that matures during mid-October
to end-October as compared to end-October to
mid-November of Early Gold. Its flesh is pink in
colour with 0.21% acidity as compared to yellow
flesh and 0.64% acidity of Early Gold.

Kala Amritsari as a rootstock for Satluj Purple
(Plum): Kala Amritsari has been recommended
as a rootstock for Satluj Purple variety of plum.
Nursery raised on this rootstock exhibited high
survival (84.1%) and healthy plant growth (1.08
m height and 2.0 cm girth). Satluj Purple on this
rootstock had an average 38.8 g fruit weight and
33 quintals per acre fruit yield.

Red Dragon 1 (Dragon fruit): It bears fruits from
July to November, fruits are oblong with red-
green brackets and average weight is 334.2 g per
fruit. Its flesh colour is dark red embedded with
small black seeds. It is rich in beta carotene (42.91
micro g) per 100 g), phenols (48.33 mg per 100 g),
flavanols (30.66 mg per 100 g). Fruits are rich in K,
Ca and Mg.
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White Dragon 1 (Dragon fruit): It bears fruit from
July to November, fruits are oblong with red-green
brackets and average weight is 287.32 g per fruit.
Its flesh colour is white embedded with small
black seeds. Average TSS is 9.24 with 0.62 percent
acidity.

White Dragon 1

VEGETABLE CROPS

CH 52 (Chilli): It is the first cytoplasmic genetic
male sterility (CGMS) based chilli hybrid of PAU.
It is an early maturing hybrid, which is suitable
for November transplanting under low tunnel. It
becomes ready for the first picking in 112 days.
Fruits are long (9.8 cm), pungent (0.9% capsaicin),
thin-skinned, pendent and borne singly. Its
average fruit yield under low tunnel conditions is
106 g/acre.

PSM 1 (Capsicum): Fruits of this bell pepper
variety are uniform, non-pungent, sweet flavored,
each weighing about 82 g under poly-net house
and 75 g under low tunnel. It gives an average
yield of 246 g/acre under poly-net house and 82
g/acre under low tunnel cultivation. It is an early
maturing variety and gets ready for first picking in
109 days after transplanting under poly-net house
and in 120 days under low tunnel cultivation. It

Capsicum: PSM 1

Table 3.10 Area and production of Fruits and
vegtable crops

Year Vegetables Fruits
Area | Production | Area Production
(ha) (tonnes) (ha) (tonnes)
2018-19 273.6 544.1 86.8 1857
2019-20 289.4 5779 90.5 1972
2020-21 305.4 6110 93.6 2027
2021-22 321.5 6439 96.7 2142
2022-23 338.8 6807 99.7 2219

has shelf life of 4 days at ambient temperature
and is suitable for fresh market and distant
transportation. It is tolerant to high temperature
and its seed can be produced in plains.

POH 1 (Onion): It is the first hybrid variety of
onion developed by PAU. Its bulbs are round, large
and light-red. It takes 142 days to harvesting. It is
tolerant to bolting and has longer storage life (4
months under ambient conditions in comparison
to complete rotting in check hybrid T-821 within
this period). It is rich in vitamin C (50 mg/100 g).
Its average yield is 221q/acre.

PTH 2 (Tomato): First picking of this hybrid tomato
is possible after 114 days of transplanting. Fruits
are round, deep red, medium sized (75 g) and firm
with 3-4 locules. Fruits have 4.2 Brix TSS and 4.7
mg/100 g lycopene content. It is resistant to late
blight and root knot nematodes. It yields on an
average 270 g/acre and is suitable for processing
purposes.

Punjab Karela 15 (Bitter gourd): Its fruits are
dark green and have a matted appearance. It is
moderately resistant to yellow mosaic disease. Its
average vyield is 51 g/acre. It takes 71 days from
sowing to first fruit harvest.

PWO 2 (Onion): Its bulbs are white, medium-large
and round with tight neck. It takes 139 days from
transplanting to harvesting. It has good keeping
quality and tolerance to bolting. Its average yield
is 155 g/acre. White colour and high TSS make
it suitable for flakes and powder making. These
products have good export potential and are
getting established in Indian market also.

PYO 1 (Onion): Its bulbs are yellow, large and
globular with tight neck. It takes 141 days from
transplanting to harvesting. It has good keeping
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quality and tolerance to bolting. Its average yield
is 164 g/acre. It is suitable for fresh consumption
and export.

PCP 2 (Carrot): It is a tropical variety which gets
ready for harvesting in 92 days after sowing. Its
foliage is purple green, having an average plant
height of 68 cm. Roots are purple in colour with
orange flesh, tapering, 26.5 cm long, and about
3-4 cm in diameter. Roots have high juice content
(500 ml/kg of roots). It is rich in anthocyanin and
~-carotene. It has 9.49% dry matter, 7.85% TSS,
0.94 mg/100 g iron and 37.6 mg/100 g of calcium.
Average root yield is 217 q/ acre.

PC 161 (Carrot): It is a tropical variety with deep
red colour. The carrots on an average are 30.7 cm
long and slender with 2.8 cm diameter. This variety
has an average yield of 256 g/acre. mottled-brown
colour at maturity. Fruit cavity is medium, and
flesh is thick and golden-yellow. It is tolerant to
pumpkin yellow vein mosaic virus disease (which
is serious during rainy season). It gives 137 g/acre
yield. Its suitability for lean period rainy season
cultivation is expected to attract premium prices.

PCY 2 (Carrot): It is a tropical variety and gets
ready for harvesting 96 days after sowing. Its
foliage is green, having an average plant height of
66 cm. Roots are yellow in colour, tapering, 25.6
cm long and about 3-4 cm in diameter. It is a rich
source of lutein and ~-carotene. Roots have high
juice content (476 ml/kg of roots), TSS (7.10%),
dry matter (10.31 %) and calcium (47.3 mg/100 g).
Average root yield is 208 g/acre.

Punjab Nikhar (Sponge gourd): It is an early
maturing variety, which takes 143 days from
transplanting to first picking. Its fruits are slender,
smooth, tender, long and attractively light green
with average fruit weight of 110 g. The vines
are medium long with intermediate inter-nodal
length. Its average yield is 82 g/acre.

PKH 11 (Cucumber): This cucumber hybrid is
parthenocarpic gynoecious with dark coloured
fruits. Its plants bear 1-2 fruits per node. The
fruits are seedless, bitterness free, moderately
ribbed, cylindrical in shape, 16-18 cm long with
average fruit weight of 150-160 g and do not
require peeling. It is recommended for general
cultivation in Punjab state under poly/ net house
environment. It takes 45 and 60 days for first fruit

picking after sowing in September and January,
respectively. Average total yield is 320 g/acre and
370 g/acre in September and January sown crop,
respectively.

Punjab Nawab (Pumpkin): Its fruits are medium
sized with flat-round shape. Its bulbs are red,
medium-large and round with thin tight neck. It is
an early maturing variety and takes 120 days from
transplanting to harvesting. It has good keeping
quality and tolerance to bolting. The average yield
is 159 g/acre. It is suitable for fresh consumption
and its early maturity will help fetch premium
prices.

Punjab Bharpoor (Brinjal): Its fruits are small,
oblong, shining, deep purple with green calyx and
are borne in heavy clusters (6-9 fruits). Its plants
are medium-tall (92 cm), compact and thorn-less
with green foliage. It is resistant to bacterial wilt.
Its average yield is 224 g/acre. This variety caters
to the demand of small fruit segment.

Punjab Sarda (Muskmelon): This canary yellow
group muskmelon variety has medium long and
vigorous vines with light green foliage. Its fruits
are oval-round, having bright yellow smooth rind,
thick white flesh and small seed cavity. Fruits are
attractive with average fruit weight isf 780 g. Its
flesh is thick, creamy white, medium juicy with
13.5 per cent total solids content and characteristic
crispy texture. It takes 70 days from transplanting
to first picking. Its average fruit yield is 56 g/acre.
The fruits have high firmness and long shelf life
which make it amenable to distant transportation.

PVG 16 (Cluster bean): This vegetable-purpose
variety has been recommended for general
cultivation in the Punjab state. It has erect,
unbranched and medium-statured (116 cm)
plants. The first picking is ready in 51 days after
sowing. The pods are short, green, pubescent
and straight. The average green pod yield is
38.7quintals per acre.

ORNAMENTALS

Punjab Glad 3: Its leaves are green and sword
shaped. Its spike length is 103 cm with 17 florets.
The florets are bright yellow with 17 days vase life.
It takes 105 days to flower; produces 1 corm, 22
cormels per corm on an average; and is suitable
for cut flower production.
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Punjab Antirrhinum 1: Plants are tall with yellow
coloured flowers. It produces 12 racemes, which
are 51 cm long. It takes 91 days to flowering and
flowering lasts for 77 days. It has a six-day vase
life.

Punjab Antirrhinum 2: Plants are tall with cream
coloured flowers. It produces 15 racemes, which
are 49 cm long with a six-day vase life. It takes 92
days to flower and flowering duration is 77 days.

Punjab Antirrhinum 3: It has tall plants with
magenta coloured flowers. It produces 16 racemes,
which are 48 cm long. It has a six-day vase life. It
takes 87 days to flower and flowering duration is
81 days.

Punjab Antirrhinum 4: Plants are tall with pink
coloured flowers. It produces 14 racemes, which
are 53 cmlong. It has a six days vase life. It takes 89
days to flower and flowering duration is 75 days.

Punjab Bahar Guldaudi 1 (Chrysanthemum): It
has tall plants with dark green leaves and cream
coloured flowers. It takes 106 days to flower and
has flowering duration of 62 days. It is suitable for
loose flower production. The average flower yield
is 91.6 quintals per acre.

Punjab Bahar Guldaudi 2

Punjab Bahar Guldaudi 2 (Chrysanthemum): It
has tall plants with dark green leaves and yellow
coloured flowers. It takes 105 days to flower and
flowering period lasts for 58 days. It is suitable for
loose flower production and average flower yield
is 66.8 quintals per acre.

AGRO-FORESTRY

e Punjab Dek 1 (Burma dek): This Melia
composita variety has about 30 feet high
clear bole, which makes it amenable to use
in plywood industry. Overall tree height is

about 14.5 m and girth is 76 cm. The per tree
volume is 0.385 m3.

e Punjab Dek 2 (Burma dek): This Melia
composita variety has about 30 feet high
clear bole, which makes it suitable for use in
plywood industry. Overall tree height is about
14.8 mand girthis 91 cm. The per tree volume
i50.284 m3.

FARM MACHINERY

Lucky Seed Drill: Lucky Seed Drill has been
developed and recommended for simultaneous
seeding and spraying of pre-emergence herbicide
in direct seeded rice. It provides effective and
timely weed control, and labour-saving benefits.
The drill consists of an inclined plate seed metering
mechanism, nine furrow openers, a tank and a
boom sprayer. Lucky Seed Drill was further refined
by fitting it with press wheel attachment for
enhanced weed control efficiency, better profile
moisture conservation and better krand control in
direct seeded rice as compared to earlier design.

Sub-surface Drip Laying Machine: Tractor-
operated sub-surface drip laying machine
developed for placing drip laterals at 30 cm depth
with adjustable row to row spacing (varying from
40 to 75 cm) has been recommended. It has an
average field capacity of 0.62 ha/h and saves more
than 95 per cent of labour costs.

Boom type sprayer on Paddy Transplanter: A
boom type sprayer attachment was developed
and mounted on the rear of self-propelled
fourwheel drive paddy transplanter, after
removing its transplanting unit. The field capacity
of the machine for spraying in paddy and wheat
was 0.87 and 1.38 ha/h, respectively, with
negligible damage/trampling of plants. The fuel
consumption was found to be 2.1-3.0 I/h. The
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technology improves economics of the machine
by increasing its annual use.

Sugarcane Trench Planter: Existing two paired
rows sugarcane trencher has been modified to
single paired row trench planter. The machine
cuts the setts of desired length, places the sett
in furrow and covers the sett with soil along
with making trench and furrows. There was 25
per cent reduction in cost of planting and 58 per
cent reduction in labour cost as compared to
conventional method.

Tractor-operated vertical cup type Vegetable
Transplanter: Tractor-operated vertical cup
type vegetable transplanter is a two-row semi-
automatic tractor mounted machine used for
transplanting cell type nursery of different
vegetable crops. Field capacity of the machine for
transplanting tomato, brinjal and chilli was 0.10
ha/h, 0.13 ha/h, and 0.15 ha/h, respectively at
recommended spacing and forward speed with
plant missing of less than 4 per cent. Labour saving
in tomato, brinjal and chilli was 84.7 per cent, 86.2
per cent, and 85.7 per cent, respectively.

Happy Seeder refinement: Three flail blade
rows, having replaceable sharp edge section of
4 mm thickness mounted on the rotor of earlier
developed Happy Seeder at an angular spacing
of 1200 with tines having serrated bit (4mm
replaceable) resulted in improved field capacity
and fuel consumption of Happy Seeder by 13.7
and 21.5 per cent, respectively, as compared to
existing design. The speed improved by 2.87 km/h.
Three flail blades were found better than 6, 4 and
2 blades in all aspects.

Super Seeder: The tractor mounted machine for
direct sowing of wheat in combine harvested
paddy field, developed by the private sector,

and was approved upon evaluation by PAU. The
machine is operated by a 55 hp or above tractor.
Fuel consumption for the Super Seeder varied
from 8-9 I/h and field capacity varied from 0.22-
0.27 ha/h.

PAU Smart Seeder: It manages the paddy straw by
partial incorporation in a narrow band and retains
the remaining straw as surface mulch and thus
combines the advantageous features of Happy
Seeder and Super Seeder. PAU Smart Seeder places
wheat seeds in a well-tilled narrow band of soil
and covers the seed rows with soil, using furrow
closing rollers. Tillage in seed rows, followed by
furrow closing rollers, enhances the soil seed
contact and conserves furrow moisture, which
results in early and uniform wheat establishment
compared to Super Seeder and Happy Seeder.
The machine can be operated with a 45-50 hp
tractor. Field capacity and fuel consumption of the
machine are 0.4 ha/h and 5.0 I/h respectively.

Tractor-operated Seeder for mat type paddy
nursery: This machine is used for raising mat type
paddy nursery for mechanical paddy transplanter.
It lays one-meter-wide perforated polythene sheet
(50-60 gauge) over one-meter-wide soil bed with
simultaneous uniform seed placement over the
soil bed. The machine can raise mat type paddy
nursery for about 180-200 acres in one day. As a
result, labour can be saved by 93-94% over the
conventional nursery raising method.

Pneumatic Maize Planter: Tractor-operated
pneumatic planter for maize has been developed
in collaboration with industry. This four-row
planter is additionally equipped to make beds as
well. This machine employs about 22.5-25 kg seed
per hectare to sow at an average depth of 55 mm.
Field capacity of the machine varies from 0.6 to
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0.8ha/h. Approximate savings in cost and labour
over conventional method are 46.6 and 96 per
cent, respectively.

PAU Surface Seeder: PAU Surface Seeder
comprises of straw cutter-cum-spreader fitted
with seed & fertilizer box attachment. This machine
can be easily operated by the 40-45 hp tractor or
above.Average field capacity of the machine was
observed as 0.6-0.7 ha/h. It is a low-cost machine
which does uniform application of wheat seed &
basal fertilizer along with cutting & spreading of
paddy straw in a single operation. It is followed by
irrigation for initiating the germination of wheat.

Tractor-operated Paddy Straw Bale Shredder-
cum-Mulcher: Tractor-operated paddy straw bale
shredder-cum-mulcher can be used for reducing
straw size and spreading it uniformly in the field
for mulching in widely spaced crops. Manual
spreading of loose straw is highly laborious. This
machine will reduce dependence on labour for
mulching; reduce straw size, thereby, effectively
controlling weeds. The machine was operated
using a 38 hp tractor. Machine was evaluated on
garlic crop sown on beds of 1.0 meter top width.
The average field capacity of the machine was
observed as 0.25 ha/h.

Spraying system along with Unmanned Aerial
Vehicle (UAV)/Drone: For spraying, hexa-copter
drone fitted with standard/extended flat fan
nozzle or anti-drift/air induction nozzles can
be used for spraying. Drone can be operated at
forward speed 2.0-3.0 m/s and height 2-3 m from
the top of the crop at nozzle pressure 1.38 kg/
cm2. Drone/UAV can be used for spraying in all
crops, especially, for tall crops at all the growth
stages of the crops. A certified and trained pilot is
required for the operation of UAV/drone in fields.
Total cost on operation of drone for spraying will
be Rs. 742.0/ha.

CROP PRODUCTION TECHNOLOGIES

Research programmes of the University aim at
developing production technologies for tapping
full potential of crop varieties, conservation of
natural resource base, crop residue management
and for enhancing farm profits. Technologies
developed during the report period laid emphasis
on micro-irrigation/fertigation, new cropping
systems, efficient nutrient management with
special focus on digital technologies, energy
conservation and soil-less vegetable cultivation
for urban/peri-urban areas.

FIELD CROPS

e Seed rate and spacing : The LL 1373 of lentil
has bolder seeds than other recommended
varieties. As a result, higher seed rate (18 kg/
acre in place of existing 12-15 kg/ acre) has
been recommended.

e To optimize plant stand for realizing higher
yield in maize, recommended seed rate (8 kg/
acre) was revised upward (10 kg/acre). Wider
row spacing (30 cm) and hence lower seed
rate (15 kg/acre) have been recommended
for deriving higher yields in seed crop of
fodder oat.

ORGANIC PRODUCTION TECHNOLOGY

e New production technology involving use of
farmyard manure (FYM) and neem extract
along with optimized plant spacing (67.5 cm
x 10 cm) has been recommended for organic
production of gobhi sarson. It involves basal
application of FYM @ 4t/acre followed by
three sprays of 1:2 FYM extract (SO, 65, and
85 days after sowing). The extract can be
prepared by mixing 10 kg FYM and 3 kg fresh
neem leaves in 30 litres of water.

MICRO-IRRIGATION

e Sub-surface drip irrigation and fertigation
technology package in summer moong-
maize-wheat cropping system has been
recommended. Sub-surface drip lines need
to be placed at 20 cm depth with drippers
20 cm apart using row to row spacing of 67.5
cm. Two rows of summer moong, one row of
maize and two rows of wheat sown on each
line of sub-surface drip during respective
seasons gave 18.4 per cent higher system
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productivity (maize equivalent yield) besides
saving 28.5 per cent of irrigation water and 20
per cent of fertilizers.

Surface and sub-surface drip fertigation
recommended in sugarcane at 100 per cent
cumulative pan evapo-transpiration with 80
per cent recommended dose of N fertilizer in
10 equal splits helps save 40-50 per cent of
irrigation water and 20 per cent of N fertilizer.

Drip irrigation schedule recommended in raya
and gobhi sarson results in 12.7 per cent and
23.0 per cent higher seed yield, respectively.
Besides, drip irrigation saves 15.8 per cent
and 26.2 per cent of irrigation water in raya
and gobhi sarson, respectively along with 20
per cent of nutrients in both the crops.

A solar energy operated tubewell and drip
irrigation system have been recommended in
two sub-surface drip irrigation systems: direct
seeded zero-till rice-wheat system and maize-
wheat permanent bed system. The rice-wheat
and maize-wheat systems save about 48 per
cent and 53 per cent of water, respectively,
over conventional flood irrigation and confer
2 per cent and 9 per cent yield advantages,
respectively.

Drip irrigation and fertigation schedule for
guavainvolvingapplication of waterequivalent
to 80 per cent of crop evapo-transpiration
and 80 per cent of recommended fertilizer
dose have been recommended. Plastic mulch
(25p) confers additional yield advantage. This
technology provides higher yield and better
quality.

Drip irrigation and fertigation schedule
recommended for bitter gourd provides 37 per
centirrigation water saving (over conventional
system) and 20 per cent saving in fertilizers
besides higher and better quality vyields.
Plastic mulch, followed by straw mulching,
provides additional yield advantages.

Drip irrigation and fertigation technology
package has been recommended for densely
planted Kinnow (6m X 3m spacing) involving
fertigation in 15 equal splits from February
to April and 12 splits from July to mid-
September. It raises yield by 30 per cent

besides saving water and fertilizers (20%) in
comparison to conventional irrigation system
under high density plantation.

During scarcity of canal water, life-saving
irrigation to Kinnow mandarin trees can be
occasionally provided through drip irrigation
by mixing fresh (canal water) and saline water
(tubewell water with electrical conductivity
around 2 mmhos/cm).

Micro-irrigated  soil-less  rooftop/terrace
vegetable nutrition garden model for urban/
peri-urban areas and hobbyists has been
recommended. A five-row model 2 requires
a gross area of 20 m, whereas a 2 three-row
model needs gross area of 13 m. The structure
can withstand wind speed up to 169 km /
hour. Staggered sowing/transplanting/cutting
can ensure vegetable supply throughout the
year for a family of 3-4 persons.

Drip irrigation and fertigation package
has been recommended in pumpkin (at
100% replenishment of cumulative evapo-
transpiration and 80% of recommended
fertilizer dose), which provides 55 per cent
higher yield besides saving 50 per cent of
water in comparison to conventional system.

Micro-irrigated soil-less (coco peat slabs)
cultivation of seedless (parthenocarpic)
cucumber under naturally ventilated
polyhouse has been recommended. The
technology increased fruit yield by 26.5 and
21.2 per cent over the conventional soil based
system in September and January sown crop,
respectively.

Drip irrigation in marigold involving 100 per
cent replenishment of cumulative evapo-
transpiration along with fertigation of 100
kg N/ha (220 kg urea per ha) have been
recommended. The technology provided
20.6 per cent increase in flower yield over the
conventional system.

Irrigation through sub-surface drip system in
cotton at 80% cumulative evapo-transpiration
(ETc) with 112 kg N/ha in 10 equal splits at
1 day interval starting from 30-35 days after
sowing gave 26% higher yield than obtained
under conventional surface-flooded with
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100% recommended dose of fertilizers (RDF)
and 9.4% higher than the surface drip system
with 100% RDF. In case of wheat crop, sub-
surface drip irrigation at 80% ETc and 80% RDF
gave 9.5% higher yield than the conventional
surface flooded (100% RDF) system and
3.4% higher than in surface-drip (100% RDF)
system.

Water stress in cotton, e.g. during canal
closure and lack of rainfall, can be managed
by using osmo-protectants like salicylic acid
(12.5 g dissolved in 375 ml alcohol and applied
through 125 litres of water).

In case of poor quality irrigation water,
Bt cotton can be grown without any vyield
penalty by alternately using good and poor
quality irrigation water through surface drip,
providing 80 per cent of the recommended
dose of N fertilizer in a sandy loam soil.

In areas having poor quality irrigation water,
somefoddercropscanbegrownwithalternate
use of good quality (canal water) and saline
irrigation water (electrical conductivity 3.8-
4.2 dS m-1, residual sodium carbonate (RSC)
1.36 mEq L-1) after pre-sowing irrigation with
good quality water.

DIRECT SEEDED RICE AND LEGUME BASED
SYSTEMS

Direct Seeded Rice (DSR)-potato-onion, DSR-
potato-mentha, and Direct Seeded Basmati
Rice (DSBR)-potato-mentha cropping systems
have been recommended. The cropping
systems with mentha and onion gave
124, 119 and 115 per cent increase in rice
equivalent yield, respectively, as compared
to transplanted rice-wheat cropping system.
Rice equivalent yield for DSBR-potato-mentha
and soybean-pea-summer moong system was
115 and 51 per cent higher, respectively than
the conventional transplanted rice-wheat
system. An all legume cropping sequence of
soybean-pea-summer moong has also been
recommended. Introduction of DSR and
legumes in sequences confers water saving
and soil health advantages.

Planting on beds with row to row spacing
of 67.5 cm and plant to plant spacing of 20

RESEARCH SUPPORT

cm or on 60 cm apart ridges in Kharif maize
provides a yield advantage of 10 per cent
and 14 per cent, respectively, over flat sown
crop. In addition, planting by these methods
witnesses low incidence of bacterial stalk rot
and banded leaf and sheath blight.

For obtaining better yields from transplanted
gobhi sarson and African sarson, seedling
age of 30 days is optimum for current set of
varieties.

Sowing time of toria has been extended from
first half of September to whole of September
as germination of crop was noticed to suffer
from rainfall and high temperature. Earlier,
time recommended for toria sowing allowed
it to be grown as a catch crop before late sown
wheat which is not that common. Now, toria
can be grown as a catch crop before other
crops (like sunflower, spring groundnut, etc.)
sown in January and February.

Pusa Basmati 1718 and Punjab Basmati 7
have been found suitable for direct seeding.
These varieties matured 3-4 days earlier
under direct seeding environment.

MINOR CROP AND INTERCROP AGRONOMY

Package of standardized production
technologies for sugarbeet, a short duration
sugar crop, has been recommended.
Sugarbeet can potentially extend crushing
season by two months besides being suitable
for bio-ethanol production.

Relay planting of pea, on ridges placed 60 cm
apart, with celery germinating naturally from
shattered seed of previous crop has been
recommended. The recommended practice
yielded on an average 32.4 g/acre pea and
4.8 g/acre celery in comparison to 35.6 q/
acre pea and 5.8 g/acre celery in respective
sole crops.

Seed rate and spacing : The LL 1373 of lentil
has bolder seeds than other recommended
varieties. As a result, higher seed rate (18 kg/
acre in place of existing 12-15 kg/ acre) has
been recommended.

To optimize plant stand for realizing higher
yield in maize, recommended seed rate (8 kg/
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acre) was revised upward (10 kg/acre). Wider
row spacing (30 cm) and hence lower seed
rate (15 kg/acre) have been recommended
for deriving higher yields in seed crop of
fodder oat.

New production technology involving use of
farmyard manure (FYM) and neem extract
along with optimized plant spacing (67.5cm
x 10cm) has been recommended for organic
production of gobhi sarson. It involves basal
application of FYM @ 4t/acre followed by
three sprays of 1:2 FYM extract (SO, 65 and
85 days after sowing). The extract can be
prepared by mixing 10 kg FYM and 3 kg fresh
neem leaves in 30 litres of water.

Wider inter-row spacing and longer duration
of sugarcane can be utilized for intercropping
with okra to enhance income. Two rows of
okra can be intercropped in spring sugarcane
planted at 90 cm x 30 cm or 120 cm x 30 cm.

A new diversification oriented cropping
system, groundnut-pea-sunflower, has been
recommended. Groundnut should be sown
in the second half of May, pea during second
half of October and sunflower during first half
of February. The system increases net returns
(over conventional rice-wheat system) by 56
per cent.

Under certain soil situations (such as
waterlogged/ sodic soils) prohibiting timely
harvesting of Non-Basmati/Basmati rice and
use of farm machinery, wheat can be relay
cropped in paddy/basmati by broadcasting
wheat seed in standing rice crop just before or
immediately after last irrigation to rice during
October 10 to 25. The practice entails higher
seed rate (55-60 kg/acre) of wheat crop and
leads to 18-27 per cent higher yield under the
above conditions.

Celery can be relay cropped in short duration
varieties of pea for higher returns. For this
purpose, 4 kg of celery seed/acre can be
broadcast immediately after first irrigation to
pea sown on ridges (two rows of pea on 60
cm ridges). Alternatively, pea can be planted
in fields under celery during the previous year
and naturally germinated seedlings from the
shattered seed of celery crop can be retained.

In chickpea, foliar application of zinc
heptahydrate (21 % Zn) @ 0.5% along with
urea @ 2% at flowering and pod formation
stages has been recommended for achieving
higher grain Zn content (35.9 mg/kg) in
comparison to 27.7 mg/kg under untreated
control.

Rabi onion can be grown as an intercrop in
autumn sugarcane for deriving higher net
returns. Five rows of onion crop can be grown
in between the sugarcane rows with 100%
recommended dose of fertilizers. One row of
tomato crop can be planted as an intercrop
in autumn sugarcane for enhancing farm
income.

Based on sustained demand due to
confectionery purpose use of groundnut and
certain features that enable adjustment of
spring groundnut as a third crop, some new
cropping systems have been recommended.
These include spring groundnut-maize-
potato, spring groundnut-maize-pea, spring
groundnut-moong-potato, and spring
groundnut-moong-pea. The Green Seeker
optical sensor technology that recommends
optimum nitrogen (urea) dose based
upon greenness index called Normalized
Difference Vegetation Index (NDVI) has been
recommended for wheat crop. It allows mid-
season correction of nitrogen deficiency.
Precise application of N in this way benefits
both farmers and environment.

A smart phone application, PAU Urea Guide
App, has been developed. The App uses
data collected from PAU Leaf Colour Chart
and Green Seeker for working out optimum
urea dose for crops like wheat, rice, Basmati,
maize and cotton. Efficient urea consumption
extends both economic and environmental
advantages.

Using 100 kg N/ha through neem-coated
urea in wheat gives yield equivalent to that
obtained by using 120 kg N/ha through
ordinary urea, but using neem-coated urea @
120 kg N/ha provides additional yield (8.6%)
advantages. Hence, use of neem-coated urea
@ 120 kg N/ha has been recommended in
wheat to derive higher yields.
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The previously recommended schedule
(three equal splits: basal, 21 and 42 days after
transplanting for nitrogen fertilizer (urea)
(Green Seeker application in rice) has been
modified to three equal splits — 7, 18 and
36 days after transplanting — in case of short
duration varieties PR 126 and PR 124 to get
higher yields.

PRODUCTIVITY ENHANCEMENT THROUGH
BIOFERTILIZERS/GROWTH REGULATORS
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Dipping of rice seedlings in Azospirillum (free
living nitrogen-fixing bacteria) biofertilizer
solution (@ 5 g/litre of water) for 45 minutes
before transplanting has been recommended
for yield and soil health advantages.

During 2018-19, the University produced
biofertilizers for 69,500 acres of various crops
for distribution among farmers.

Liguid microbial inoculant comprising
Burkholderia seminalis and Bradyrhizobium
sp. in trehalose (5mM) basal medium has
been recommended for enhancing yield and
quality of forage cowpea. Using the culture in
addition to recommended dose of fertilizers
(RDF) improved green and dry fodder yield
by 5.3 and 6.1 per cent, respectively. Besides,
it improved forage quality by reducing acid
detergent fibre (ADF) and neutral detergent
fibre (NDF) content, and by increasing crude
proteins and in vitro digestibility of dry matter
(IVDMD). Additionally, liquid formulation
enhances shelf life and ease of application.

To obviate low germination concerns in
sugarcane, seed cane setts can be soaked
overnight in  Etherel (2-chloroethyle
phosphonic acid) solution @ 100 ppm (25
ml Etherel in 100 litres of water). It regulates
plant growth and germination timings. The
practice improves germination by 23 per cent
and yield by 22 per cent.

Foliar application of urea @ 2% in chickpea at
flowering and pod formation stages has been
recommended. This practice provides 7.3 per
cent increase in yield and 3 per cent increase
in protein content, and does not increase
the susceptibility of crop to insect-pests and
diseases.

Foliar application of potassium nitrate @
1.5% recommended for paddy crop at boot
stage increased grain yield by 5.4 per cent.
The increase in yield was largely driven by
improvement in panicle weight, which was
further caused by improvement in number of
filled grains per panicle and spikelet fertility.

In soils irrigated with sodic water (residual
sodium carbonate [RSC] upto 12.5 mEq/litre),
combined application of liquid microbial
consortia  (Azotobacter + Phosphorus
solubilizing bacteria + Zn solubilizing
bacteria) as seed treatment and gypsum
(@ 25% of Gypsum Requirement) has been
recommended for countering adverse effects
of sodicity on seed cotton vyield in cotton-
wheat system.

A comparative evaluation of growth of
Azospirillum sp. (recommended for rice)
in recommended Trehalose based liquid
medium, Jenson broth and charcoal based
biofertilizer was performed. The longest
shelf life of seven months was recorded in
case of Trehalose based liquid biofertilizer
i.e. 108 CFU/ml at room temperature during
the period November 2021 to May 2022.
Charcoal based biofertilizer was, however,
able to sustain the desired count upto three
months only.

Foliar application of potassium nitrate and/or
salicylicacid has been recommended in wheat
for yield enhancement through mitigating the
effect of heat stress. Two sprays of potassium
nitrate (N:P:K::13:0:45) @ 2% at flag leaf stage
and anthesis stage or alternatively, two sprays
of salicylic acid (75 mg/ml) may be given.
Foliar applications of potassium nitrate and
salicylic acid in this way enhanced yield by
12.5 and 8.1 per cent, respectively. Salicylic
acid use significantly improved 1,000-grain
weight as well.

The University prepared and provided
biofertilizers for 16 crops (including rice,
wheat, maize, sugarcane, arhar, moong,
soybean, pea, berseem, mash, summer
moong, gram, lentil, turmeric, potato and
onion), which were enough for inoculating
more than 63 thousand acres.
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Two foliar sprays of potassium nitrate @
1.5% during mid-November and again in mid
January helpedtoincrease the ber fruit weight
and yield (by 15.8 and 11.7%, respectively).

Dipping of Rabi onion seedlings in
biofertilizer solution, made by mixing one
kg of biofertilizer consortium (Azotobacter
sp.+Sphingobacterium sp.+Burkholderia sp.)
in 100 litres of water, for 30 minutes has been
recommended for onion yield improvement
(by about 16%).

PADDY RESIDUE MULCHING

Paddy straw mulching (@ 5.5 tonnes/acre, 10
cm thick layer) after fruit set and application
of second dose of inorganic fertilizers in pear
during second week of April, and during first
week of March in peach and plum has been
recommended for attaining better fruit yields.

Mulching with paddy straw @30 g/acre in
spring maize at the time of sowing helps save
irrigation water in spring maize. However, it
delays seed germination by 3-5 days.

CULTIVATION METHODS

New DSR (Direct Seeded Rice) technique
- ‘Tar wattar DSR’ has been proposed. The
technique involves laser levelling followed by
pre-sowing (rauni) irrigation and preparation
of the field upon reaching Tar wattar condition
(high soil moisture at workable stage). Rice is
then immediately sown with tractor-operated
Lucky Seed Drill which simultaneously
handles sowing of rice and pre emergence
herbicide application. In the absence of Lucky
Seed Drill, rice can be sown alternatively with
rice seed drill having inclined plate metering
mechanism  followed immediately by
herbicide application. Under ‘Tar wattar DSR’,
first irrigation is given at about three weeks
after sowing, thus conferring advantages of
better root growth, low weed population and
significant water saving.

TheAL882,ashortdurationandearlymaturing
variety of arhar, can be densely planted (30
cm row spacing instead of conventional 50
cm and seed rate 12 kg/acre instead of 6 kg/
acre) from June 15 - 25 to obtain about 20 per
cent higher yield.

NUTRIENT MANAGEMENT

Nitrogen (urea) fertilizer schedule in wheat
has been modified to derive higher nitrogen
fertilizer use efficiency in wheat. In addition
to basal application of N through 55 kg/acre
DAP, urea @ 45 kg/acre in timely sown wheat
and @ 35 kg/acre in late sown wheat should
be applied each with the first and second
irrigation. In case of the likelihood of delay
in second irrigation due to seasonal rainfall,
second split of urea should be applied about
55 days after sowing.

Use of Leaf Colour Chart (LCC) for need-
based nitrogen fertilizer application has been
extended to Basmati rice. Critical greenness
shade level, however, depends on variety
and varies from 3.5 (CSR 30, Basmati 386 and
Basmati 370) to 4 (Punjab Basmati 4, Punjab
Basmati 5, Pusa Basmati 1637, Pusa Basmati
1509, Pusa Basmati 1718, Punjab Basmati 2,
Punjab Basmati 3 and Pusa Basmati 1121).
The LCC should be used weekly, starting from
21 days after transplanting. Urea @ 9 kg/acre
needs to be top-dressed in case greenness
of 60 per cent leaves slips below the critical
threshold.

In  rice-wheat fields involving straw
management through retention or
incorporation, nitrogen fertilizer dose in

wheat crop can be decreased by 25%.
Practicing straw retention/incorporation over
a period of more than three years improved
soil health as available N, P, and K and organic
carbon increased by 23.5, 29.1, 11.0, and
45.0%, respectively. Nitrogen fertilizer rate in
oat seed crop has been standardized at 20 kg
N/acre.

Nutrient management intervention in spring
groundnut involving application of gypsum
@ 225 kg/ha in two equal splits, first at
sowing and second at flower initiation stage,
along with 25 kg N and 30 kg Pp/ha has been
recommended for higher productivity and
quality.

Bentonite sulphur (90%S) can be used in place
of other commonly used sulphur sources
like gypsum and single superphosphate to
make up S-deficiency in wheat crop grown
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on S-deficient soils. Its high analysis (90%
S-content in comparison to 11% in single
superphosphate and 15-16% in gypsum) can
help economize on storage and transportation
costs.

Iron deficiency in soybean induces vyield
limiting chlorosis. Excess rainfall during Kharif
season can also restrict ferrous iron uptake
due to lack of oxygen. The deficiency can be
made up by foliar application of 0.5% Ferrous
Sulphate solution at 30 and 60 days after
sowing.

Five bacterial strains, namely, Acinetobacter

lowffii, Pseudomonas brassicacearum,
Klebsiella pneumoniae subsp. ozaenae,
Pseudomonas fluorescens, and Bacillus

thaonhiensis, isolated from different parts
of the cotton plant were classified using
16SrRNA gene sequencing and evaluated for
their plant growth promoting potential.

Long-term (over 8 years) incorporation/
retention of rice residue in rice-wheat system
demonstrated improvement in soil organic
carbon content and rice grain yield. Owing to
gradual elevation of soil organic carbon status
to ‘High’, urea fertilizer dose can be reduced
by 20 kg/acre.

Application of MgSO, has been recommended
to meet magnesium needs of cotton. The
recommended practice involves basal
application @ 25 kg/acre followed by two
sprays (1% MgSO,) at full bloom and boll
development (15 days after first spray).

Foliar application of mixed solution of Ferrous
sulphate (0.5%) and urea (2%) in soybean (60
days after sowing) has been found to improve
grain yield by 5.3-30.1 per cent besides
increasing iron content of soybean grains.

PAU Leaf Colour Chart (LCC) technology for
nitrogen management has been extended
to baby corn. The recommended practice
involves application of 18 kg urea per acre as
basal dose and top-dressing with 18 kg urea
whenever leaf colour matches or gets paler
than shade 5 of the PAU-LCC. The LCC use
should be started 21 days after sowing (28
days after sowing in winter crop).

RESEARCH SUPPORT

Use of PAU-LCC for guiding fertilizer N use
in wheat sown under various rice straw
retention/incorporation interventions
provided both N fertilizer saving and enhanced
yield benefits.

Soil application of boron (B) @ 0.5 kg B/acre
through Borax (5 kg) in arhar provided 30 per
cent higher yield than control and B content
in grain went up by 18.7 per cent.

SALINITY STRESS MANAGEMENT

Irrigation induced salinity stress in cotton-
wheat system can be managed with the
addition of rice residue biochar @ 4 t/ha in
cotton. Besides, the practice leads to carbon
accretion and subsequent sequestration.
Residue management Field trials for in situ
paddy straw degradation were carried out
at five locations (PAU Ludhiana campus,
9 Ladhowal, Sangrur, Kapurthala and
Gurdaspur) with four different microbial
preparations developed by PAU and four
commercial products. Total fibre content in
terms of cellulose, hemicellulose and lignin
as well as C:N ratio showed higher decrease
at more locations with Delftia based PAU
microbial consortia.

OPTIMUM TEMPERATURE EXTREMES

Optimum minimum and maximum
temperature ranges have been identified for
different growth stages of kharif maize. The
ideal minimum and maximum temperature
for germination was found to lie in the range
of 21-27°C and 36-40°C; for vegetative growth
24-30°C and 31-41°C and grain filling 21-27°C
and 31-37°C, respectively.

SEED RATE, SOWING TIME AND METHOD

In order to counter likely adverse impact
of rice residue on wheat seed germination
under Happy Seeder sowing situations, seed
rate has been revised upward by 5 kg/acre.

Furrow irrigated raised bed system (FIRBS) has
been developed and recommended for direct
seeding of rice under Tar-wattar conditions.
The technology employs a bed planter fitted
with a bed compactor to reshape bed/ridges.
Two rows of hydro-primed and treated seeds
are sown simultaneously. The first irrigation is
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applied 21 days after seeding. The raised bed
technology provides higher paddy yield and
saves more irrigation water (about 8%) than
flat bed/flat sown direct seeded rice.

In order to further save irrigation water in
transplanted rice with short duration variety
PR 126, its nursery can be sown upto June
20, and 25-30 day old seedlings can be
transplanted upto July 10 at 20 cm by 15 cm
spacing. The recommended practice does not
entail any yield penalty.

Labour shortage and consequential delay
in transplantation and sub-optimal plant
population due to contractual nature of
transplantation work in case of basmati rice
require that conventional mechanical paddy
transplanter be made suitable for Basmati
rice as well. Since row to row spacing in
mechanical transplanter has been fixed at 30
cm, plant population can be made up only
by adjusting plant density within a row. To
this end, it has been recommended that mat
type basmati rice nursery of 3 to 4 week age
should be transplanted with rice transplanter
at a spacing of 30 x12 cm.

INTERCROPPING IN SUGARCANE

One row of capsicum can be intercropped
in autumn sugarcane planted in paired row
trenches at 120:30 cm for additional income.
Capsicum crop can be provided recommended
dose of fertilizers on an actual intercrop area
basis.

One row of rapeseed-mustard crops like
canola gobhisarson (GSC 6 and GSC 7), canola
raya (RLC 3), raya (PBR 357) and African
sarson (PC 6) can be intercropped in autumn
sugarcane planted in paired row trenches
(120:30 cm) to earn additional income.

For additional earnings, two rows of broccoli
can be intercropped in autumn sugarcane
planted in paired row trenches (120:30 cm).
Also, two rows of cauliflower can be planted
in autumn sugarcane planted in paired row
trenches (90:30 cm).

ORGANIC PRODUCTION TECHNOLOGY

Kharif moong-wheat-summer moong crop-
ping sequence has been recommended for

organic farming. It outperforms even popular
Basmati rice-wheat-green manure system in
terms of net returns.

A vegetable crop based okra-radish-pea
cropping system has been recommended for
organic production.

LONG-TERM CROP RESIDUE MANAGEMENT
VIS-A-VIS SOILHEALTH & CROP PRODUCTIVITY

Results of a long-term (12 vyears) field
experiment on crop residue management in
rice-wheat sequence showed that continuous
retention/incorporation of residues over
12 years significantly enhanced soil organic
carbon content to 0.80 per cent (initial
0.33%) when both rice and wheat residues
were retained/incorporated, to 0.76 per cent
under paddy residue management only and
to 0.45 per cent under conventional practice
(no residue retention/incorporation). The
corresponding status of bulk density was 1.28
g cm-3 under incorporation/retention of both
rice and wheat residues (initial level 1.43
g cm-3), 1.32 g cm-3 under paddy residue
management only, and 1.42 g cm-3 under
conventional practice.

Continuous retention/incorporation of
rice and wheat residues gave 5 per cent
higher wheat yield over ‘only paddy straw
incorporation/retention’ and 15 per cent
higher over ‘no residue’ management. In case
of paddy grain yield, the increase was 3.1 per
cent over ‘only paddy straw’ management
and 11.4 per cent over ‘no residue’
management. System productivity went up
by 4 per cent in comparison to ‘only paddy
residue’ management and by 13.2 per cent in
comparison to the conventional practice.

VERMI-COMPOST FROM RICE STRAW

Production technology of paddy straw
vermi-compost has been developed. The
recommended practice involves laying one
foot high bed (6'x3’) of paddy straw (chopped/
unchopped, maintaining moisture level at
60-70%) overlaid, upto 2 feet, by 4-day old
cow dung along with one kg of earthworm
(Eisenia foetida). Two-inch thick layer of
soaked paddy straw should be used to top off
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the pile in order to avoid water loss. The pile
should be kept under shed. Frequent turnings
(once a week) are required over a period of
two months to ensure proper decomposition.
The compost is ready for use after 60-70 days.

In situ rice straw decomposition

e Four straw management practices (Drill
sowing after incorporation, Happy Seeder,
Super Seeder and Smart Seeder) and
different decomposer and urea combinations
(PAU Decomposer, IARI Decomposer, PAU
decomposer+33kg urea/acre, and only 33kg
urea/acre) were evaluated. Fastest rate of
decomposition was witnessed when urea
was also applied along with PAU Decomposer.
Straw incorporation as a stand-alone
treatment provided benefits in terms of
reduced lignin content (by 43.6%). No effect
of microbial spray and sowing method on
wheat yield was noticed.

HORTICULTURAL CROPS
FRUITS
Fruit drop in litchi

e Litchi trees in Punjab state sometimes exhibit
heavy fruit drop after fruit set. This is mainly
ascribed to imbalance in certain growth
regulators. Foliar application of Naphthalene
acetic acid (NAA) @ 20ppm (2g in 100 litres
of water) 10 days after fruit set, has been
observed to confer yield advantages in
Dehradun and Calcutta cultivars (19.6 and
17.3%, respectively).

Rejuvenation of old and senile litchi orchards

e Old senile (age>30 years) litchi orchards
occupy a considerable area (15-25 per cent)
in the state and exhibit an obvious decline in
productivity and fruit quality.

e Non-availability of productive shoots,
overcrowding, intermingling of branches, and
dense canopy have been implicated in this
decline. These orchards require rejuvenation.

e The recommended rejuvenation technology
involves heading back trees during August-
Sept. atthe height of 1.5-2.5 m by retaining 3-4
healthy outward growing primary branches.
The desired shoots should be maintained on

each headed back scaffold branch. Bordeaux
paste should be applied on cut end portions.

Nutrient management in orchards

e Phosphorus fertilization in ber crop has been
standardized. Single superphosphate @ 1.5
kg per tree should be applied in July along
with the first split of N fertilizer.

e Foliar application of potassium nitrate @
2% twice during August-Sept. has been
recommended for enhanced fruit yield and
quality in guava.

Complete Package of Practices for Strawberry
cultivation in Punjab:

e The package recommends cultivation of two
improved cultivars Chandler and Winter
Dawn following micro-irrigation schedule.

e Strawberry mulched with silver black
polyethylene sheet (30 micron) can be
irrigated daily with laterally placed drippers
(30 cm apart) with discharge @ 2.2 litre/hour.

e Fertigation involving application of 44 kg N, 32
kg PO, and 40 kg K,O per acre can be started
six days after transplanting.

e Strawberry fruits harvested at fully red (ripe)
stage should be packed in 200 g punnets.
These can be stored at 5+1°C; 90-95% RH for
6-9 days underambient conditions, acceptable
marketing quality can be maintained upto
two days.

Package of Practices for Orchid cultivation in
Punjab under high-tech polyhouses:

e  Orchid (Dendrobium spp.) is a premium pot
and cut flower (sharing about 27% value of
global cut flower market) crop.

e  Sonia Red cultivar with plant height of 43.2 cm
and having average 2.66 spikes per plant has
been found suitable under Punjab conditions.
The spike length is 31.1 cm with average 9.28
spikes per floret. The average vase life is 20.8
days.

Leaf sampling technique for nutritional

assessment in litchi

e To assess nutritional status of litchi (Litchi
chinensis Sonn) plantations for deciding about
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fertilizer regimes, 4-5 month old autumn flush
leaves collected from second and third pair
of leaflets from terminal shoots of litchi just
prior to or at the advent of panicle initiation
are suitable for sampling.

Potassium nutrition for Kinnow

e In Central Alluvial Plains zone and
Submountainous zone of Punjab, for better
growth, yield and fruit quality in Kinnow,
potassium should be applied (@ 110-330, 440-
770, and 880 g/tree for the tree age 1-3 years,
4-7, and >8 years, respectively) in addition to
the other recommended fertilizers.

Studies on trunk girdling and root pruning

e Studies performed on the effect of girdling
(trunk girdling, limb girdling and sub-limb
girdling) and root pruning (40 cm away from
trunk and 60 cm away from trunk at 40 cm
depth) on Punjab Beauty variety of pear
revealed that the shy bearing behaviour of
Punjab Beauty can be managed by pruning
the root 60 cm away from the trunk at 40 cm
depth and girdling trunk for improving fruit
set, quality and yield.

Design of CFB boxes for packaging of pear fruits:

e The pear fruit can be adequately packed in
CFB boxes with dimensions of 340 x 220 x 100
mm for 2 kg, 340 x 220 x 190 mm for 4 kg
and 450 x 240 x 180 mm for 10 kg for better
marketing.

VEGETABLES

Containerized at-home vegetable production for
meeting daily vegetable needs of urban families

e Square shaped PVC containers of 12"x12"x12"
size and plastic bags of 10”x10”x10" size were
found suitable for solanaceous (tomato)
and cucurbitaceous (cucumber) crops,
respectively.

e For leafy, root and bulbous vegetables
(spinach, radish and onion), boat shaped
cemented containers of 37”x13"x11" size
were found to be ideal.

Growing media for pot cultivation

e Growing media for pot cultivation of
solanaceous, cucurbitaceous, leafy, root
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and bulbous crops has been standardized. It
involves mixing farmyard manure (FYM) and
pressmud in equal proportions.

Agro-waste media based vegetable nutrition
garden model

The present model addresses concern
regarding ease of use of earlier recommended
rooftop vegetable nutrition garden model.
This model (4.2 m long and 3.4 m wide)
with five rows can supply year-round daily
vegetable requirements of an urban/peri-
urban family. It employs a nutrient-rich,
economical and easily available media, which
is based on agricultural wastes. The unit can
be placed in sun-lit niches of houses.

Intercropping in turmeric

Turmeric, being a long duration crop, enables
intercropping. Okra intercropping in turmeric
(2:1) under both flat and bed planting
provides additional income (16.1 and 18.7
percent increase in turmeric equivalent yield
under flat and bed planting, respectively).

Correction of Sulphur deficiency in potato

In potato crop grown on sulphur deficient
soils, gypsum (75 kg/acre) or bentonite-S 90%
(13.3 kg/acre) can be used to supply 12 kg S/
acre.

Management of pollination barriers

Amides of rice straw lignin phenolic acids
i.e. p-coumaric acid, ferulic acid and caffeic
acid were synthesized by their reaction with
n-propyl and butyl amines using microwave
irradiation, and were evaluated for their
effect on pollen germination and tube
growth in pumpkin. At 5 ppm concentration,
germination percentage and pollen tube
growth under the amide treatment was
enhanced over the control. These results can
potentially be used in increasing pollen tube
length of Cucurbita moschata, while making
interspecific crosses between C. moschata
and C. pepo for transferring hull-less and
disease and virus resistant character of C.
moschata to C. pepo.

Heat stress in tomato

Application of plant growth regulator
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4-CPA  (4-chlorophenoxyacetic acid) @
75ug/ml in tomato conferred protection
against heat stress by improving membrane
thermostability, content of total soluble
sugars, proline, phenol, reduced lipid
peroxidation, and increased pollen viability
and fruit set.

Cultivation of tomato in soilless media

e Cultivation practices, with respect to planting
media, microirrigation-fertigation and fruit
thinning, in case of indeterminate tomato
grown in soilless media under naturally
ventilated polyhouse were recommended.
The recommended package included planting
in coco-peat @ 2.5 plants/m2, fertigating at
85% of the recommended dose by calibrating
irrigation frequency to achieve 20% leachate
and thinning to maintain 6-10 fruits for better
fruit size.

FLORICULTURE

Use of hormones for increasing efficiency of
ornamental plants

e Rooting hormones can be employed to
terminal cuttings for mass multiplication of
chrysanthemum. The recommended practice,
developed on Snowball cultivar, involves
dipping cuttings in 400 ppm solution of IBA
(Indole 3-butyric acid) and 200 ppm NAA
(Naphthalene acetic acid) for five seconds
before their planting in plug trays.

e In order to shorten four-year long natural
development process of gladiolus cormels
into flowering grade corms to two years,
gladiolus cormels (0.5 cm) can be treated with
GA3 (gibberellic acid) @ 200 mg/I (dipping for
24 hours) for two consecutive years in order
to obtain flowering grade corms (4.2 cm).

AGRO-FORESTRY

Optimization of transplanting time for onion
intercropping in poplar plantations

e  Winter deciduous nature of poplar makes
poplar plantations amenable to intercropping.
Poplar-wheat system is the most prevalent
intercropping system. Onion can be an
alternative to wheat. However, photo-thermo

sensitive nature of onion crop requires that
its planting time be optimized. Choice of a
suitable variety can also help in this regard.
The PRO 7, an early maturing variety of rabi
onion, has been recommended as an onion
intercrop in poplar plantation and it should
be transplanted around mid-December for
deriving maximum returns.

CROP PROTECTION TECHNOLOGIES

Plant protection research initiatives laid emphasis
on preventive management of wheat rust; eco-
friendly pest control interventions in Basmati rice,
cotton and vegetables; and weed control in wheat
through integrated approach and through paddy
straw mulching in soybean and poplar nursery. In
fruits and vegetable crops, the focus was on weed
control and maintaining healthy moisture regimes
through paddy straw mulching and extension of
trap technology for eco-friendly management of
fruit fly in some vegetable crops.

FIELD CROPS
WHEAT

e Forewarning system for the effective
management of yellow rust of wheat has
been recommended. It is a weather-driven
(within season hourly weather variables)
model and is based on well-established
effects of environmental factors on disease
cycle of yellow rust.

e Regular surveys for yellow rust disease
were conducted during off-season of wheat
in mid and lower-Himalayan ranges falling
in Himachal Pradesh during October and
November 2018. Snowfall in October led to
a drop in temperature that made yellow rust
fungus dormant and as a result, no uredial
infection was observed during surveys. Low
inoculum in hills eventually led to overall low
incidence of yellow rust during Rabi 2018-19
in Punjab.

e Loose smut of wheat can be managed
by treating seed with Tebuseed 2DS
(tebuconazole 2%) @ 4 g per kg seed. The
treatment reduced loose smut and flag smut
by 95 per cent and 90 per cent, respectively.

e The DNA barcoding studies to characterize
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11 samples of wheat armyworm collected
from different regions like Patiala, Fatehgarh
Sahib, Kapurthala, Shambhu border and PAU
Ludhiana, led to identification of nine samples
as Mythimna loreyi and two as Mythimna
separata.

Foliar  application of Opera  18.3SE
(pyraclostrobin 133 g/l and epoxyconazole 50
g/1) or Caviet 25 WG (tebuconazole 25% WG)
has been recommended to control yellow
rust in wheat.

Neonix (a formulation of imidacloprid
18.5% and hexaconazole 1.5% FS) has been
recommended to manage termites and smuts
(loose smut and flag smut) in wheat.

Seed treatment with Cruiser (thiomethoxam
70 WS) @ 1 g/kg seed has been recommended
to manage termites in wheat.

Non-chemical management of aphids in
wheat using PAU Homemade neem extract@
5 litre/ha has been recommended. In order
to contain irrational pesticide use and for
minimizing production costs, Economic Injury
Level (Ell) and Economic Threshold Level (ETL)
for managing gram pod borer (Helicoverpa
armigera) 2.19 and 1.64 larvae per metre row,
respectively, were identified.

Yellow rust in wheat can be managed
with Custodia 320SC (azoxystrobin 11 %+
tebuconazole 18.3%) @ 200 ml/acre.

Leaf and flower extracts of Vinca rosea
exhibited inhibitory potential against wheat
fungi (Fusarium graminearum and Bipolaris
sorokiniana), methanol extract being the
most effective.

To assess incidence of post-harvest diseases
in wheat, more than 2,550 samples were
collected from 161 grain markets of Punjab
state during April 2022. Karnal bunt was
detected in 19.5 per cent of samples, Black
point in 63.9 per cent and 77.3 per cent
samples had shrivelled grains.

Favourable meteorological parameters
identified for the development of Karnal bunt
of wheat included maximum temperature
during March in the range of 25-310C;

minimum temperature 8.5-11.00C during
February, morning and evening relative
humidity during March in the range of 85-95
and 40-60 per cent, respectively; rainfall more
than 25 mm; and sunshine hours 5.5-9.0 hrs/
day during mid-February to mid-March.

Ampect Xtra 25.5 SC (Azoxystrobin 18.2 % +
cyperconazole 7.3 %) has been recommended
for the management of Yellow rust.

RICE

Spider populations, which act as natural
enemies, were monitored in rice fields
in  South-Western region (Fazilka and
Abohar) of Punjab. Tetragnatha javana was
predominant spider species (45.6%) followed
by Tetragnatha maxillosa (30.2%), Neoscona
theisi (18.2%) and Oxyopes kusumae (6.0%).

To manage seed-borne diseases in rice, slurry
of Sprint 75WS (@ 3 g in 10 ml water/kg seed)
can be used as seed treatment.

Rice root nematode (Meloidogyne
graminicola) in nursery beds can be managed
in an eco-friendly way by applying mustard
cake (@ 40 g/m2) 10 days before sowing of
nursery. This practice reduced nematode
infestation by 48 per cent and improved
seedling population upto 15 per cent.

Sheath blight can be controlled by two foliar
applications of Pikapika 25EC (propiconazole)
@ 200 ml/acre.

Treating rice seed with Sprint 75 WS
(carbendazim 25% + mancozeb 50%) @ 3 g/kg
seed has been found effective in controlling
seed borne and early soil borne infections of
sheath blight, brown spot and blast.

Effectiveness of the augmentative releases
of Trichogramma chilonis and T. japonicum
each @ 1,00,000/ha (5-6 releases at weekly
interval) in organic Basmati rice in controlling
stem borer and leaf folder was validated at
farmers’ fields (248 acres) with 55.2 per cent
and 49.9 per cent respective reduction.

Rice stem borers and leaf folders in
conventional and organic Basmati and non-
Basmati rice can be managed with a neem
based biopesticide Ecotin 5% (Azadirachtin)@
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80 ml/acre. In conventional cultivation,
its performance was at par with Fame
(flubendiamide).

Rice stem borers and leaf folders under
organic cultivation of Basmati and non-
Basmati rice can be managed with use of
neem based biopesticide, Neem Kavach 0.15%
(azadirachtin} @ 1 litre/acre. Demonstrations
of bio-control based IPM (5-6 releases of T.
chilonis and T. japonicum each @ 1,00,000/
ha) were conducted at famers’ fields in Patiala,
Kapurthala, Sangrur, Amritsar, Ludhiana and
Ferozepur districts in organic Basmati rice
over an area of 310 acres. Incidence of white
ears was significantly lower in biocontrol field
in comparison to untreated control.

Biocontrol agents like  Trichoderma
harzianum, Bacillus amyloliquefaciens FDK 21
and Pseudomonas fluorescens were tested as
seed treatment, foliar spray and combination
of seed and foliar treatment against false
smut under field conditions. Seed+foliar spray
combination exhibited 53.2% reduction in
disease severity followed by seed treatment
(52.4%).

Biocontrol agents like Trichoderma harzianum
and Bacillus amyloliquefaciens FDK 21
were tested as seed treatment, seedling
dip and as a spray against sheath blight
under field conditions on rice variety PR
121. Bacillus amlyoliquefaciens seedling dip
exhibited 26.6% disease severity followed
by Trichoderma harzianum seed treatment+
seedling dip +foliar spray (28.6%).

Rice stem borers and leaf folders in non-
Basmatirice can be managed by using Coragen
18.5 SC (Chlorantraniliprole)@ 150 ml/acre.
Rice stem borers and leaf folders in non-
Basmati and Basmati rice can be controlled
by using Takumi 20WG (flubendamide)@ 50
g/acre.

Plant hoppers in rice can be managed by using
Osheen 20% SG (dinotefuran) @80 g/acre.

Epic (hexaconazole 75% WG)@ 26.8 in 200
litres of water helps to manage sheath blight
and sheath rot in rice.
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Pulsor 24 SC (thifluzamide),@ 150 ml/acre
using 200 litres of water manages sheath
blight of rice.

Galileo Way (picoxystrobin 7 .05% +
propiconazole 11.71% w/w) SC@ 400 ml/acre
controls sheath blight and false smut of rice.

Ecotin 5% (Azadirachtin 5%) @ 80 ml/acre and
PAU homemade neem extract @ 4 litres/acre
have been found effective for eco-friendly
management of plant hoppers in Basmati and
non-Basmati rice.

Essential oil from Arjun (Terminalia arjuna)
leaves was extracted by hydrodistillation
method and its major constituent a- terpineol
was evaluated for its anti-bacterial potential
against Xanthomonas oryzae pv. oryzae,
Dickyea zeae and Streptomyces scabies.
The a-Terpineol was found more effective
than the essential oil against all the three
tested bacteria with minimum inhibitory
concentration (MIC) values of 31.5, 29.5
and 27.0 ppm against Xanthomonas oryzae
pv. oryzae, Dickyea zeae and Streptomyces
scabies, respectively.

Extracts of guar (Cyamopsis tetragonoloba)
leaves and fruits were tested for their anti-
fungal activity against two rice fungi i.e.,
Rhizoctonia solani and Drechslera oryzae
using poison food technique. Guar pod extract
was found more effective than leaf extract
against both the tested fungi. Among all the
extracts, ethyl acetate fruit extracts were the
most effective with minimum ED50 value of
8 and 28 ppm against Rhizoctonia solani and
Drechslera oryzae, respectively.

In order to examine the role of straw
management practices on the prevalence of
brown spot, observations were made on PR
124 variety of rice. Maximum mean disease
severity (21.7%) was observed where the
paddy straw was retained as such. It was
followed by incorporation of paddy straw
(17.8%) and the lowest disease severity was
observed under complete straw removal
scenario.

In order to prevent spread of foot rot,
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identification of affected plants at the
nursery stage itself is important. Seedlings
should not be sourced from the immediate
neighbourhood (within 1.5 inch radius of
the infected plant). This practice can cut
down disease incidence by one-third. To
contain the disease incidence further by one-
fifth, uprooted nursery can be treated with
Trichoderma harzanium formulation for six
hours.

In order to reduce chemical footprint in
basmati rice, 14 quintals of Trichoderma
based material was prepared for distribution
among the basmati farmers in the state.

Biocontrol agents - Trichoderma harzianum
and Bacillus amyloliquefaciens FDK 21— were
tested under different application methods for
sheath blight management. Bacillus seedling
dip (@ 15 g per litre of water) exhibited the
lowest seed severity (26.2%), followed by
seed treatment with Bacillus (@ 15 g/kg
seed) with 27.3 per cent severity against 19.0
per cent disease severity in standard chemical
treatment.

MOLECULAR CHARACTERIZATION

The capability receptor (CAPAr) gene
from whitefly (Asia Il-I genetic group)
was characterized and two isoforms were
identified. Preliminary qPCR studies revealed
that CAPAr gene expression was comparatively
higher in late nymphal instars.

BASMATI RICE

Application of neem based formulation,
Achook (azadirachtin 1,500 ppm) @ 1,000
ml/acre has been recommended in Basmati
rice for the management of rice stem borers
and leaf folders under organic and normal
cultivation conditions, especially, when their
population/damage level is low in the season.
The recommendation will add to options of
mechanical control with coir/jute rope and
tricho cards available to organic Basmati
growers.

The augmentative releases of Trichogramma
chilonis and T. japonicum each @ 1,00,000/
ha (5-6 releases at weekly interval) in Basmati
rice at farmers’ fields (294 acres) resulted

in 51.2 and 57.1 per cent reduction in stem
borers and leaf folders, respectively.

Planting of border rows of flowering plants
viz. marigold, Mexican marigold, spotted
snapweed/balsam, sesame, soybean, arhar
and okra raised the abundance of natural
enemies in Basmati rice.

The bio-intensive pest management (BIPM)
practices in organic Basmati rice involving
recommended variety, optimum time
of transplanting, proper spacing, green
manuring, water management, erection
of straw bundles, planting marigold and
balsam on bunds and one spray each of neem
(azadirachtin 50,000 ppm @ 200 ml/ ha) and
biopesticide (Metarhizium anisopliae @ 2.5
kg/ha) resulted in 31.7 per cent reduction in
plant hoppers’ population.

COTTON

Home-made neem extract @ 1,200 ml/acre
(using 125-150 litres of water) has been
recommended for managing cotton whitefly.
The extractis prepared by boiling 4 kg biomass
of terminal shoot parts including leaves,
green stems and fruits in 10 litres of water for
30 minutes. The home based neem extract
performs at par with the recommended
commercial neem based formulations. This
extract is recommended for use during initial
build-up of whitefly population in order to
conserve natural enemies.

Study on temporal distribution of whitefly, a
polyphagous pest, showed that its population
remained low during winter and spring
seasons (average 0-3.3 per leaf), whereas
the highest population was recorded during
second half of April. Brinjal, tomato, potato,
radish, mustard, Congress grass, bathu
and hiran khuri serve as main hosts for
overwintering whitefly. Spring season moong,
cucurbits and okra along with weeds like
Congress grass, puthkanda and chulai help in
initial build-up of population.

Whitefly in cotton can be controlled with the
application of Applaud 25SC (buprofezin) @
400 ml and Dantotsu 50WDG (clothianidin) @
20 ml per acre using 125-150 litres of water.
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This recommendation will widen the choice
of pesticides for the cotton farmers.

Delegate 11.7 SC (spinetoram) @ 170 ml/
acre (125-150 litres of water) has been
recommended for managing thrips (Thrips
tabaci), in cotton.

Celcron 50 EC (profenofos) @ 500 ml/acre has
been recommended to manage thrips.

Foliarapplication of Keefun 15 EC(tolfenpyrad)
@ 300 ml/acre has been recommended for
the management of jassid.

Daita 10 EC (pyriproxyfen) @ 500 ml/acre and
Sefina 50DC (afidopyropen) @ 1,000 ml/ha,
as foliar spray, have been recommended for
managing whitefly.

Amistar 325 SC (azoxyustrobin 18.2% +
difenoconazole 11.45 SC) @ 200 ml in 200
litres of water per acre has been found
effective against fungal leaf spot. It also
provides effective control of sooty mould.

Jassid in cotton can be controlled with
Neon SEC (Fenpyroximate)@ 300 ml/acre.
It provides jassid control at par with Ulala
SOWP (flonicamid).

Sefina 50 DC (Afidopyropen) provides whitefly
control in cotton at par with difenthiuron
(Polo 50 WP).

Mealy bug in cotton can be controlled by
using Transform 21.8% w/w SC (sulfoxaflor)
@ 150 ml/ acre.

Based on comparative management costs and
revenue of seed cotton and viewing potential
ecological benefits, Economic Injury Level
(EIl) and Economic Threshold Level (ETL) of
thrips (Thrips tabaci), in cotton were worked
out as 15.7 thrips/leaf and 11.8 (-12) thrips/
leaf, respectively.

To contain carryover of pink boll worm
(Pectinophera gossypiella), cotton stalks
infested with the larvae should be shredded
with mulcher/shredder and incorporated in
the soil.

In order to manage pink boll worm, a non-
chemical mating disruption technology
involving  specialized pheromone and
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lure application technology (SPLAT) has
been recommended on adhoc basis. The
technology involves application of Gossyplure
4% 7,11 hexadecadienyl acetate @ 125 g/
acre starting from appearance of squares (45-
55 days after sowing) at 400 uniformly spaced
points followed by two more applications at
30 days interval.

MAIZE

Banded leaf and sheath blight, caused by
Rhizoctonia solani, has been identified as
an emerging disease in maize. Amistar Top
352 SC (azoxystrobin 18.2%+difenoconazole
11.4% w/w SC) @ 100 ml/acre has been
recommended to manage this disease.

Bio-suppression of maize stem borer using
Trichogramma chilonis @ 1,00,000/ ha (2
releases at 10 and 17 days old crop) carried
out at farmers’ fields (448 acres) resulted
in 53.2 per cent reduction in dead hearts
incidence as compared to 82.9 per cent in
chemical control. The additional benefit over
untreated control in biocontrol package was
Rs 5,483/- per ha as compared to Rs 9,764/-
per ha in chemical control.

Foliar application of chlorantraniliprole 18.5
SC @ 0.4 ml/litre, Emamectin benzoate 5
WG @ 0.4 g/litre, and Spinetoram 11.7 SC
@ 0.5 ml/litre using 120 litres of water (for
crop younger than 20 days) or 200 litres of
water (for crop older than 20 days) has been
recommended for managing fall armyworm,
a new trans-boundary invasive pest, in
grain maize. For fodder maize, spray of
chlorantraniliprole 18.5 SC @ 0.4 ml/litre has
beenrecommended. These recommendations
along with the earlier recommended non-
chemical management practices broaden the
spectrum of management options.

Two releases of Trichoderma chilonis @
1,00,000 /ha at 10 and 17 day old crop against
maize stem borer, Chilo partellus, in 5 acres
of maize in Hoshiarpur, Jalandhar, Shaheed
Bhagat Singh Nagar and Gurdaspur districts
resultedin 56.7 percent reductioninincidence
of dead hearts over control as compared to
85.3 per cent in chemical control. Additional
benefit over untreated control in biocontrol

64 PUNJAB AGRICULTURAL UNIVERSITY
e



RESEARCH SUPPORT

package was Rs 6,530/- per ha against Rs
12,885/- per ha in chemical control.

Total development time of fall armyworm,
Spodoptera frugiperda, decreased with
increase in temperature. Incubation period
was shorter with highest hatchability being
at 36-27°C. Larval survival was highest at 32-
22°C and at L:D (long day) photoperiod of
14:10 hrs.

SUGARCANE
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Bio-suppression of sugarcane borers using egg
parasitoids,Trichogramma spp. @ 50,000 per
ha at 10 days interval reduced the incidence
of early shoot borer, top borer and stalk borer
by 54.2 to 59.4 per cent, respectiely.

Sugarcane leaf hopper, Pyrilla perpusilla
Walker, can be managed with Dursban 20 EC
(chlorpyriphos) @ 600 ml/acre.

Biocontrol of sugarcane borers using egg
parasitoids, Trichogramma spp. @ 50,000 per
ha at 10 days interval for the management
of early shoot borer (8 releases; mid-April to
end-June), top borer (8 releases; mid-April
to end-June) and stalk borer (10-12 releases;
July to October) carried out at farmers’ fields
(11,406 acres) reduced their incidence by
53.9t0 57.4 per cent.

Early shoot borer, Chilo infuscatellus
Snellen, can be managed with Takumi 20WG
(flubendiamide) @ 150 g/acre.

Sugarcane termite, Odonto termesobesus
Rhamb, can be managed with Coragen 18.5SC
(chlorantraniliprole) @ 200 ml/acre. Residue
of the chemical in various parts of sugarcane
was found to be below detection limit.

An integrated pest management package has
been recommended for early shoot borer
(ESB), Chilo infuscatelus, in sugarcane. The
intervention includes use of pheromone
traps@ 10 per acre along with ESB sex
pheromone lure during April to June. The
approach performed better than Tricho cards.

For better results, pheromone traps @ 10
per acre can be used in combination with
Trichogramma chilonis. The pheromone lures
should be changed after every one month. Top

borer, Scirpophaga excerptalis, in sugarcane
can be managed by following integrated
module involving use of pheromone traps @
10/acre along with Trichogramma japonicum
cards.

The intervention gave better results than sole
Tricho cards based approach. Pheromone lure
should be changed after every one month.
Trichogramma used @ 50,000 per ha at 10
days interval during July to October, 2019 (10-
12 releases) over farmers’ fields (5,010 acres)
reduced the incidence of stalk borer, Chilo
auricilius, by 56.9% over untreated control
with additional returns of Rs 16,730/- per ha.

An integrated management module for stalk
borer, Chilo auricilius has been recommended.
The package involves use of pheromone traps
@ 10 per acre along with Trichogramma
chilonis (Trichocard). The pheromone lures
need to be changed every month.

Releases of Trichoderma chilonis @ 50,000
per ha at 10 days interval during mid-April
to June 2021 (eight releases) over 839
acres of sugarcane at farmers’ fields in
Hoshiarpur, Jalandhar, Gurdaspur, Patiala,
Kapurthala and Sri Muktsar Sahib districts
reduced the incidence of early shoot borer,
Chilo infuscatellus by 55.0 per cent as
against 81.8 per cent in chemical control
(chlorantraniliprole 18.5 SC @ 375 ml/ ha).
However, the cost: benefit ratio (1:19.23)
was higher in biocontrol as compared to that
under chemical control (1:10.51).

FODDER CROPS

In fodder maize, Trichogramma based Trico
cards (50,000 parasitized eggs per acre) can
be used to control stem borer. The cards
cut into 50 strips need to be placed in plant
whorls twice — first release on 10 days old
crop and second one week thereafter.

Sorghum shoot fly, Atherigona soccata, in
forage sorghum can be managed by seed
treatment with Slayer 30FS (thiamethoxam)
@ 10 ml/kg seed. Seed treatment helps
save labour involved in foliar application of
insecticides. Also, this chemical is relatively
less adverse to population of natural



enemies.

Chlorantraniliprole 18.5 SC @ 0.4 ml/litre,
emamectin benzoate SWG @ 0.4 g/litre, and
spinetoram 11.7 SC @ 0.5 ml/litre using 120-
200 litres of water have been found effective
in managing fall armyworm in grain and
fodder maize.

A minimum 21-day waiting period, however,
should be observed in case of fodder crop.
For spot treatment of infested pockets
in grain maize, application of pesticide
(chlorantraniliprole 18.5 SC or emamectin
benzoate 5 SG or spinetoram 11.7 SC @ 5
ml/kg soil) mixed with soil provides effective
control. Regular scouting for egg masses
and their destruction provides additional
protection.

Large-scale demonstrations using T. chilonis
against maize stem borer, Chilo partellus were
carried out at farmers’ fields over an area of
60 acres in Hoshiarpur, Jalandhar, Shaheed
Bhagat Singh Nagar and Gurdaspur districts.

Two releases of T. chilonis @ 1,00,000/ ha
at 10 and 17 days old crop resulted in 55.1
per cent reduction in dead hearts incidence
over control as compared to 84.1 percent in
chemical control.

PULSES

Pod borer complex (Maruca vitrata and
Helicoverpa armigera) in pigeonpea can
be managed by using green triangle
(slightly toxic) insecticides Coragen 18.5 SC
(chlorantraniliprole) @ 60 ml or Fame 480 SC
(flubendiamide) @ 40 ml per acre (using 100-
125 litres of water) at flower initiation and
pod initiation stages.

Gram pod borer, Helicoverpa armigera, in
gram can be managed by spraying 50 ml
Coragen 18.5 SC (chlorantraniliprole) or 80 g
Proclaim 5 SG (emamectin benzoate) or 160
ml Rimon 10 EC (novaluron) in 80-100 litres
of water per acre on the appearance of pest
at the start of pod formation. The application
canbe repeated, if necessary, after two weeks.
The waiting period for consumption of green
leaves and pods gets significantly reduced to
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three days (in comparison to 20 days in case of
earlier recommended pesticides) when green
triangle Coragen 18.5 SC (chlorantraniliprole)
is used.

Integration of microbial and insecticide
spray schedule for the management of gram
caterpillar led to the lowest pod damage (0.44
%) in treatment with two sprays of Coragen
18.5 SC and it did not differ significantly from
treatment with first spray of Bt formulation
(Mahastra) and second spray of Coragen 18.5
SC (0.85% pod damage); and treatment with
first spray of Coragen 18.5 SC and second
spray of Bt formulation (1.14 % pod damage).
Significantly higher pod damage was recorded
in untreated control (5.71%).

Integration of microbial and insecticide spray
schedule for the management of pod borer
complex in mungbean reported minimum
pod damage (6.9%) in treatment with two
sprays of Spinosad 45 SC. It was at par with
treatments involving first spray with Bt
formulation and second with Spinosad 45 SC;
and two sprays of Bt formulation. Significantly
higher pod damage (15.6%) was recorded in
untreated control.

Commercial Bt formulation, Mahastra 0.5 %
WP @ 800 g/acre was found effective and
resulted in 66.8 per cent reduction in pod
damage due to Helicoverpa armigera in gram.

Pod sucking bug, Clavigralla gibbosa Spinola,
has been identified as a pest of pigeonpea in
Punjab. Both nymphs and adults of this pest
use their mouthparts to pierce the pod wall
and suck the sap from the developing seeds.

Foliar application of home-made neem
extract (@ 1,250 ml/acre in 100-125 litres of
water) has been recommended for managing
this pest.

Gram caterpillar, Helicoverpa armigera, in
gram can be managed with foliar application
(firstat pod initiation stage and second 10 days
thereafter) of HaNPV (Helicoverpa armigera
nuclear polyhedrosis virus) biopesticide
Helicop 2% AS @ 200 ml/acre.
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Regarding management of cercospora leaf
spot and stem blight in pigeonpea, application
of chitosan along with Trichoderma has
been found effective. Foliar application of
chitosan has also been found to augment
the effect of Trichoderma and Pseudomonas
based biofertilizers on the control of disease
severity.

For the management of whitefly in kharif
mungbean, spray the crop upon pest
appearance using homemade neem extract
@ 1 litre per acre using 80-100 litres of water
per acre.

For the management of pod sucking bug using
homemade neem extract in kharif mungbean,
spray the crop upon pest appearance at
podding stage using homemade neem extract
@ 1250 ml per acre using 80-100 litres of
water per acre.

Economic Threshold Level (ETL) for the
management of spotted pod borer, Maruca
vitrata in arhar: Monitor the crop at flower
initiation stage to record the number of
webs on per plant basis from a minimum of
10 randomly selected plants per acre. If the
average number of websistwo per plant, spray
the crop with recommended insecticides

Commercial Bt formulation, Mahastra 0.5 %
WP @ 800 g/acre was found effective and
resulted in 66.8 per cent reduction in pod
damage due to Helicoverpa armigera in gram.

Pod sucking bug, Clavigralla gibbosa Spinola,
has been identified as a pest of pigeonpea
in Punjab. Both nymphs and adults of this
pest use their mouthparts to pierce the pod
wall and suck the sap from the developing
seeds. Foliar application of home-made neem
extract (@ 1,250 ml/acre in 100-125 litres of
water) has been recommended for managing
this pest.

Gram caterpillar, Helicoverpa armigera, in
chickpea can be managed with bacterial
biopesticide Bacillus thuringiensis kurstaki
(DOR Bt-1) @ 800 g/acre. Bihar hairy
caterpillar, Spilosoma obliqua Walker,
in sunflower can be managed by using
Superkiller 10 EC (cypermethrin).

Table 3.11 Production of Bio control agents (q) at

PAU in last 5 years

Biocontrol | 2018- | 2019- | 2020- | 2021- | 2022-
agent 19 20 21 22 23
Trichoderma 5.5 12.0 15.0 14.0 6.0

harzianum

Pseudomo- 1.5 2.0 2.5 1.4 -

nas fluo-

rescens

OILSEEDS

Sclerotinia rot disease in rapeseed-mustard
can be partly managed (reduction in disease
incidence by 46.9%) by avoiding irrigation
during the period December 25 to January
15.

Collar rot or seed rot of groundnut can
be managed by seed treatment with
Tebuconazole 2 DS @ 1.5 g per kg kernels.

White rust in rapeseed and mustard can be
managed by foliar application of metalaxyl
M4% + mancozeb 64% WP (Ridomil Gold) @
250 g/100 litres of water/acre.

VEGETABLE CROPS

Spiromesifen 22.9 SC @ 150 ml/acre can be
used for managing mites in okra. It is safe
to natural enemies and does not cause any
phytotoxicity to the crop.

Evaluation of microbial antagonists for the
management of Ascochyta blight in pea
revealed that application of Pseudomonas
fluorescence (NBAIR-Pf DWD) gave the
lowest disease incidence (40.5%) and disease
severity (33.3%), and pod yield (134 g/ha)
was at par with all other microbial antagonists
treatments and significantly better than
untreated control.

Use of aqueous neem fruit extract has been
recommended for eco-friendly management
of mites in capsicum under protected
cultivation. The technology involves mixing 5
kg shade dried fresh neem fruits in 100 litres
of water, leaving the mixture overnight, and
then filtering the extract through a muslin
cloth. The filtered extract can then be used as
a spray (5%) to control mites in capsicum.
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In case rapeseed-mustard foliage has to be
used for ‘Saag’ (a thick curry often served with
maize flour chapatti), then a minimum waiting
period of one week, 20 and 30 days may be
observed after spraying Thiomethoxam 25
WG, Dimethoate 30EC or Chlorpyriphos 20EC,
and Quinalphos 25 EC, respectively.

Purple blotch of onion, a fungal disease, can
be managed by foliar application of Caviet
25WG (tebuconazole 25% w/w) @ 300 g/100
litres of water/acre. The recommended
technology reduced onion blotch disease
severity to 3.9 per cent as compared to 9.4
per cent in conventionally used Indofil M-45
(Mancozeb 75%) and the yield increased by
7.5 per cent.

Black scurf of potato can be managed by
dipping tubers in Emesto Prime (penflufen
22.43%FS) for 10 minutes. The seed treatment
can help reduce inoculum for the next tuber
crop.

Mites infesting capsicum under protected
cultivation can be managed by foliar spray
of Omite (propargite) 57 EC @ 200 ml/acre
or Oberon (Spiromesifen) 22.9 SC @100 ml/
acre.

Mites in okra can be controlled by foliar spray
of Oberon (spiromesifen) 22.9 SC @ 150 ml/
acre.

Whitefly was accorded the status of a pest
of brinjal. Whitefly nymphs and adults suck
sap from brinjal leaves and make leaves
sticky by excreting honey dew onto them.
Diafenthiuron 50 WP @ 200 g/acre can be
used as a foliar application to manage this
pest.

A study on the biology of whitefly on brinjal
revealed that average life cycle of Bemisia
tabaci was shorter during June-July as
compared to April-May. The nymphal period
in different instars (4 instars) ranged from
3.11-3.56 days, whereas adult longevity for
its male and female was 4.18 and 6.13 days,
respectively.

Eco-friendly management of fruit fly,
Bactrocera cucurbitae, using cue-lure based
bottle trap in cucurbits (bitter gourd and

RESEARCH SUPPORT

sponge gourd) has been recommended.
The technology employs male annihilation
technique (MAT) which keeps male population
levels below mating threshold. The traps
when used @16 traps/acre second half of
March in bitter gourd and of April in early
season sponge gourd crop and fourth week
of June in main season crop) recorded 21.3
per cent fruit fly infestation in comparison to
23.5, 16.6 and 74.8 per cent in commercially
available trap, insecticide application and
untreated control, respectively.

Three releases of Chrysoperla zastrowi sillemi
@ 4 larvae/plant resulted in 88.2 per cent
reduction in aphid population over untreated
control on capsicum grown under net house.

Ratoon crop of brinjal recorded more moth
catch as compared to uprooted stalks and
within the ratoon crops, the plants left as such
recorded more moth catch than the plants
which were cut. Thus, the plants left in the
field as such serve as a source of inoculation/
carry-over of the pest.

Use of mustard cake @ 1 t/ha+neem cake @ 1
t/ha+FYM @ 2.5 t/ha has been recommended
for non-chemical management of root knot
nematode in organic cultivation of cucumber
under poly/net houses. The recommended
intervention reduced root gall index by 42.4%
as compared to untreated control. Fruit yield
was higher by 62% over untreated control
and by 16% over management by Carbofuran
(@ 2 kg ai/ha).

Management of whitefly, Bemisia tabaci, in
brinjal with PAU Homemade neem extract
(@ 1,200 ml/acre) has been recommended.
The population of natural enemies (spiders,
predatory beetles, and green lace wings)
remained largely unaffected and was higher
than that under difenthiuron SOWP (@ 200
g/acre).

Jassid, Amrasca bigutulla bigutulla, in okra can
be managed with neem-based formulation
Ecotin (azadirachtin 5%)@ 80 ml/acre.

Whitefly, Bemisia tabaci, in brinjal can be
managed by employing homemade botanical
solutions like extracts of maize, bajra and
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sorghum @ 1,500 ml/acre. Based on equality
of management costs and revenue of okra
yield/potential benefits, Economic Injury
Level (Ell) and Economic Threshold Level (ETL)
of jassid, Amrasca biguttula biggutula, were
worked out. Economic Threshold Level (ETL)
of whitefly, Bemisia tabaci, in brinjal was
worked out to be 9 adults per leaf.

Pegasus 50 WP (diafenthiuron) @ 200 g/
acre has been recommended for managing
whitefly in brinjal.

Fruit borer, Helicoverpa armigera, in chilli
can be managed by spray of Coragen 18.5
SC (Chlorantraniliprole) and Tracer 45SC
(Spinosad) @ 50 ml/acre.

Spotted bollworm in okra can Dbe
managed by spraying Coragen 18.55C
(Chlorantraniliprole)@ 50 ml/acre and
Sumipleo 1 OEC (Pyridalyl)@ 200 ml/acre.

Whitefly, Bemisia tabaci, has been identified
as an emerging pest of cucurbits in Punjab
state. Use of PAU Homemade neem extract@
1,200 ml/ acre has been found effective in its
control.

Whitefly, Bemisia tabaci, in okra can be
managed with neem-based commercial
formulation Ecotin (5%) @ 80 ml/acre and
with PAU Homemade neem extract@ 2 litres/
acre. Amrasca biguttula biguttula

Jassid, in okra can be managed by using PAU
Homemade neem extract @ 2 litre/acre.
Economic Threshold Level (ETL) for spotted
bollworm, Earias spp., in okra has been found
to be 1.0 per cent. - Biocontrol agents viz.,
Trichoderma harzianum and Pseudomonas
fluroscens were tested as tuber dip treatment
(@ 15 g/litre of water), soil treatment (@
2.5 kg of talc formulation in 25 kg of FYM/
acre) and their combination, respectively for
control of Black Scurf of potato.

Maximum inhibitionamongwasfoundintuber
dip treatment of Trichoderma harzianum
@15 g/ litre of water (62.63%) followed by
soil treatment of Pseudomonas fluroscens @
(2.5 kg of talc formulation in 25 kg of FYM/
acre) which showed 52.30% inhibition.

PAU homemade dharek extract can be used
(@ 1,600 ml/acre) to manage mite in okra.

Inundation and planting method have been
observed to play a role in incidence of sudden
wilt in chilli crop. The incidence was the
highest (60%) in case of flat planting, followed
by low ridge (40%) and the lowest being in
high ridge planting (7-10%); experimental
conditions included inundation for 48 hours
and Fusarium oxysporum inoculation in the
soil. Decreasing inundation period to 24
hours, brought down the incidence as well.
The results indicated that combined effect
of hypoxia induced by water stagnation and
Fusarium oxysporum can be implicated in the
sudden wilt syndrome of chilli.

To assess status of downy mildew of cucumber
in the Punjab state, a survey was conducted
in different cucumber growing regions of
Punjab (Ludhiana, Hoshiarpur, Malerkotla,
Sangrur and Bathinda districts). The highest
disease incidence was reported in Malerkotla
district (75%), followed by Hoshiarpur (65%),
Ludhiana (59%) and Sangrur (44%).

Biocontrolagentsviz., Trichoderma harzianum
and Pseudomonas fluroscens were tested
as tuber dip treatment (15g/litre of water);
soil application (@ 2.5 kg of talc formulation
in 25 kg of FYM/acre) and as both tuber dip
and soil application. Maximum inhibition of
black scurf of potato among the bioagents
treatment was found in tuber dip treatment
of Trichoderma (54.7%) followed by soil
treatment with Pseudomonas fluroscens
(41.5%).

Among various talc based bioagents for
managing white rot in brinjal, maximum
disease control (95.0%) was noted in soil
treatment with Pseudomonas fluroscens
followed by T. harzianum ‘seed + soil’
treatment (80.2% disease control).

In case of management of damping off in
chilli with bioformulations, maximum disease
control (90.0%) was recorded in Pseudomonas
fluorescens +Trichoderma viride ‘seed +soil
treatment’ followed by 75 per cent disease
control with P. fluorescens ‘seed+  soil
treatment.
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Among various biocontrol treatments
evaluated for managing wilt in muskmelon,
maximum disease control (78.6%) was
recorded in seed treatment with T. harzianum
+ Bacillus amyloliquefaciens, followed by P.
fluorescens + B. amyloliquefaciens ‘seed +
soil’ treatment (71.4%).

In case of biocontrol agents and their
application methods tested for management
of wilt in cucumber, maximum disease
control (89.9%) was observed in T. viride +
T. harzianum ‘seed +soil’ treatment followed
jointly by T. harzianum ‘seed+ soil’ and T.
viride ‘seed+ soil’ treatments (76.5% disease
control).

A bio-intensive pest management (BIPM)
module comprising Metarhizium anisopliae
(Kalichakra) @ 2 kg/acre, neem (1%) @
600 ml/acre, pheromone traps along with
cultural measures like clipping of infested
shoots, destruction of infested fruits, and low
risk chemicals was found promising for the
management of brinjal shoot and fruit borer.

Ideal meteorological conditions for infestation
of brinjal shoot and fruit borer included
maximum temperature in the range of
29.9-35.5°C, minimum temperature in range
of 16.0-27.0°C, morning relative humidity
81-93 percent, evening relative humidity
31-79 percent and total rainfall in the range of
20.0-80.0 mm.

Integrated pest management module
including neem 5% @ 80 ml/acre, marigold
as trap crop, and pheromone traps along with
some safer molecules was found effective for
management of fruit borer in tomato.

FRUITS

On-tree bagging protects the fruits from
fruit fly and eliminates the use of pesticides.
Mature green and hard guava fruits of rainy
season before colour break stage can be
covered with white non-woven bags at the
end of June to middle of July. It also improves
the fruit size and quality. The technology will
be particularly useful for backyard/kitchen
garden plantations.

Integrated approach has been recommended
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for managing common brown snail,
Macrochlamys indica, pest of citrus nursery.
It involves application of metaldehyde (2.5%
dust) based bait (metaldehyde 25 g + jaggery
250 g + wheat bran 750 g), cleaning up debris
in/around nursery, placing papaya leaves
or gunny bags in the nursery area to attract
snails and destroying snails by immersing in
salted water.

Citrus foot rot/gummosis can be managed
by using biocontrol agent Trichoderma
asperellum. Talc based formulation of the
T20 strain (applied one week after the spray
of sodium hypochlorite) @ 100 g mixed
with 2.5 kg FYM per plant at foot and basin
gave 80-92% recovery of plants, which was
comparable with the recovery achieved by
drenching with Ridomil Gold 68 WP @ 2.5 g/
litre.

Litchi fruit bunches can be covered with white/
pink polypropylene non-woven bags at 25-30
days after fruit set for better fruit quality. The
practice reduced borer infestation to 0.01-
1.06% as compared to control (3.53%). It
reduces sunscald, cracking and raises pericarp
anthocyanin content.

An integrated module has been developed
for managing chafer beetle in grapes. The
intervention included clean cultivation,
ploughing around the trees during winter,
irrigating the orchard as perthe recommended
schedule, and fixing Anisole based PAU chafer
beetle traps @ 12 traps/acre at ground level
during the last week of April.

Powdery mildew in mango can be managed
by using Contaf SEC (hexaconazole) @ 1 ml/
litre. Percent disease index (PDI) was 9.86
under the recommended intervention in
comparison to 19.4 in Sulphur 8OWP@ 2.5 g/
litre and 58.2 in untreated control.

In order to control mango hopper, use of PAU
homemade neem extract or dharek extract
@ 5 litres/acre, twice at weekly interval, has
been recommended. However, foliar spray
(twice at fortnightly interval) of Confidor 17.8
SL (imidacloprid) @ 200 ml or Actara 25WG
(thiamethoxam) @50g in 500 litres of water,
beginning during the last week of February,

70 PUNJAB AGRICULTURAL UNIVERSITY
e



RESEARCH SUPPORT

provided more effective control. Use of the
chemical formulations, however, should
be restricted to late evening, a time when
pollinators do not visit the inflorescence. It
has been further recommended that in order
to minimize dependence upon agrochemicals,
first spray should be of neem/dharek extract
only.

An integrated module recommended for
management of fruit fly, Bactrocera spp.,
in ber involves intermittent raking and
ploughing, after harvest, of soil around
tree base to contain existing and pupating
population; clean cultivation; and use of PAU
fruit fly traps (@ 16/acre) during the first
week of February.

Fruit piercing moth has been identified as a
new pest in citrus. These mothsinhabit forest/
vegetation areas in the environs of citrus
orchard and attack orchards during night. An
integrated package recommended for the
management of fruit piercing moths involves
clean cultivation; use of PAU homemade
neem/dharek extract @ 12 ml/litre or
Horticulture Mineral Oil @12.5 ml/litre at
10 days interval starting from the last week
of August; covering the entire row of trees
with net of mesh size 1.2 mm; fixing poison
bait traps (Malathion 0.05% @ 10 ml + citrus
juice 100 ml + jaggery 100g+900 ml water) @
20 traps/acre during the first week of August
with the initiation of colour break stage; and
fixing homemade light traps (100W lamps) @
20 traps/acre during the last week of August.

Different GRAS (Generally regarded as
safe) compounds were evaluated for the
management of post-harvest rot of Kinnow
mandarin caused by Penicillium digitatum
both as pre-inoculation and post-inoculation
treatments. Sodium carbonate @ 4%provided
the highest disease reduction (85.5% in pre-
inoculation and 81.8% in post-inoculation
treatment) followed by garlic clove extract
(80.4% in pre-inoculation and 78.1% in post-
inoculation treatment).

Paddy straw mulch can be spread in Kinnow
orchards (@ 3 tonnes/acre) during December
for managing weeds. The recommended

practicelowered weed mass by 46 per cent.
The practice also helps in managing fruit drop;
as a result, fruit yield in mulched fields went
up to 80.4 kg/tree against 68.6 kg without
mulch.

IPM of mango hoppers: It's management
can be done by pruning of branches in dense
orchards, avoid high density planting, spraying
twice at weekly interval PAU Homemade
Neem or PAU Homemade Dharek Extract @5
litres or spray twice at fortnightly interval
200 ml confidor 17.8 SL (imidicloprid) or 50g
Actara 25 WG (thiamethoxam), starting from
the last week of February using 500 litres of
water per acre.

Management of citrus psylla, aphid, thrips
and mites using Soybean oil and Cotton seed
oil in Citrus: Sucking insect and mite pests
such as psylla, aphids, thrips and mites can
be safely managed by spraying 10 litres of
Soybean oil or 10 litres of Cotton seed oil +
1.25 Kg of detergent powder (surfactant) in
500 litres of water per acre.

PESTICIDE RESIDUE ANALYSIS

Out of the 530 vegetable samples collected
from the market, 40 (7.6%) samples were
found to be contaminated and 7(1.3 %)
samples had pesticide residue above
maximum residue level (MRL).

Out of 389 vegetable samples collected from
farmgate, 19(4.9%) samples were found to be
contaminated and one sample exceeded the
MRL.

In case of Basmati rice, 9 (16.4%) out of 55
samples were found to be contaminated and
2(3.6%) samples were found to have pesticides
above MRL. In case of 361 farmgate samples,
10(2.8%) were found to be contaminated
and 9 (2.5%) exceeded the MRL. In case of
red chilli powder, 47 samples were collected
from market and 8 (17.0%) samples were
found to be contaminated with pesticides,
whereas, no contamination was reported in
21 milk samples, 34 fruit samples and 8 water
samples during this period.

Pesticide residue analysis of 920 samples
of various food products collected from
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Bathinda, Mansa and Sangrur districts and
comprising vegetables (608), basmati rice
(216), red chilli powder and milk (36 each),
and water (24) showed that 51 samples
(5.54%) were contaminated with various
pesticide residues and seven samples (0.76%)
had levels above Maximum Residue Limits
(MRL). Red chilli powder samples were more
prone to contamination, whereas milk and
water samples did not contain any pesticide
residues.

Out of 811 sampled vegetable commodities,
31(3.82%) samples were found to be
contaminated and 10(1.23 %) samples had
contamination above MRL (maximum residue
limit). Out of 306 basmati rice samples,
13(4.25%) were contaminated and one
sample tested above MRL. In case of red
chilli, 10 samples out of total 65 (15.4 %)
were contaminated. However, no pesticide
contamination was detected in milk (36), fruit
(52) and water (26) samples.

WEED MANAGEMENT
WHEAT

An integrated weed management approach
has been developed to tackle multiple
herbicide-resistance of Phalaris minor to
post-emergence herbicides. Under this
approach, the combination of Happy Seeder
use for wheat sowing, herbicide application
and hand pulling of escaped weed plants
provides effective weed control and depletes
weed seed bank.

Post-emergence spray of ACM-9 (metribuzin
20% + clodinafop propargyl 9%) @ 600 g/
ha provides effective control of herbicide
resistant P. minor and other grass and
broadleaf weeds; the herbicide, however,
should not be used on wheat variety Unnat
PBW 550.

New pre-emergence weedicides pyroxa-
sulfone 85 WG (@ 150 g/ha) and flumioxazin
(Maxx 50% SC @ 200-250g/ha) have been
recommended. However, flumioxazin should
be restricted to medium- or heavy-textured
soils in order to avoid phytotoxicity to wheat
crop.
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With resistance emerging to widely used post-
emergence weedicides, emphasis has been
shifted to pre-emergence sprays. The dosage
of pre-emergence spray of pendimethalin 30
EC has been enhanced to 3.75 litres/ha to
provide effective control of P. minor.

In order to address labour shortage and
consequent high labour costs, mechanical
weeding options need to be explored
in organically raised wheat. It has been
recommended that organic wheat should be
cultivated on beds (4 rows on 105 cm wide
bed or 2 rows on 67.5 cm wide bed). Two
mechanical weedings can be given at 30 and
45 days after sowing, both on bed top and
in furrows. For mechanical weeding on bed
top, an attachment having tynes with sweep
type furrow openers can be mounted on the
existing ridger to interculture each row.

For weed control in Happy Seeder sown
wheat, pre-plant herbicide application
package has been recommended. The
package involves using pyroxasulfone (127g/
ha), pendimethalin (1,125g/ha), or pre-mix
of pendimethalin 35%+metribuzin 3.5%
(@962.5g/ha) mixed with basal dose of urea
before sowing.

New pre-emergence herbicides AWKIRA
85 WG (pyroxasulfone) (@ 60 g/acre) and
Platform 385 SE (pendimethalin 35% +
metribuzin 3.5%) @ 1 litre/acre have been
recommended to broaden pre-emergence
management choices. The latter helps
manage certain broadleaf weeds as well.

Existing recommended dose (one litre/acre)
of pre-emergence herbicide Stomp 30 EC
(pendimethalin) has been revised upward to
1.51/acre to manage likely risk of development
of resistance against pendimethalin.

New post emergence herbicide ACM-9
(clodinafop 9% + metribuzin 20% WP) @ 600
g/ha has been recommended.

RICE

New post emergence weedicide Council
Activ. 30WG (pre-mix of triafamone
20%+ethoxysulfuron 10%) @ 67.5 g (a.i.)
per ha, provides broad spectrum weed
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control in direct seeded rice. The target weed
flora includes grass weeds (swank, swanki,
madhana, makra and chini gha), broad leaf
weeds (tandla, itsit and gharilla) and sedges
(chhattri wala motha and gandhi wala
motha).

Paddy straw mulch @ 30 g/ha in Kharif maize
provides effective control of weeds at par
with Laud is 420SC (tembotrione)@ 105 ml/
ha. Paddy straw mulch (@ 4t/acre) and black-
silver polythene mulch have been found
effective in controlling weeds in marigold
(Tagetes erecta).

Sweep Power 13.5SL (Glufosinateammonium)
has been recommended as an alternative
to the commonly used Paraquat dichloride
(Gramoxone) and other herbicides for broad
spectrum weed control in cotton. When
used @ 2,250 ml/ha, it provided effective
weed control, at par with paraquat dichloride
(Gramoxone 24SL) @ 1,250 ml/ha.

COTTON

Post-emergence directed application (45-
60 days after sowing), in inter-row spaces,
of Sweep Power 13.5 SL (Glufosinate
ammonium) @ 900 ml/acre has been found
to provide broad spectrum weed control in
cotton.

A selective post-emergence herbicide
Hitweed Maxx 10MEC (pyrithiobac sodium
6% + quizalofop ethyl 4%) @ 125 g a.i./ha
(in moist soil after first irrigation) has been
recommended for broad spectrum weed
control in cotton.

SUGARCANE

Pre-emergence application (after planting
and irrigation) of pre-mix of sulfentrazone
28% and clomazone 30% WP (700+750g/ha)
has been recommended for weed control in
spring planted sugarcane.

SOYBEAN

Integrated use of paddy straw mulch @ 6 t/
ha and one hand weeding at six weeks after
sowing provides effective control of broad
spectrum of weeds in organic soybean.

BER

To control weeds and derive higher yields in
berorchards, application of paddy straw mulch
@5.0 tonnes/acre in the second fortnight of
October after application of second dose of
fertilizers has beenrecommended. Thereafter,
it should be incorporated during May-June
along with the application of recommended
dose of organic manure. This practice has
potential to reduce weed biomass by 91 per
cent and increase yield by 8.5 per cent.

POPLAR

Using paddy straw as a mulch @ 4 t/acre in
poplar nursery provides an eco-friendly and
cost-effective weed control.

RESIDUE ANALYSIS

During the report period, 592 vegetable
samples were collected from market (149)
and farmgate (443). About 2.22 per cent
of market samples and 1.34 per cent of
farmgate samples contained pesticides above
maximum residue limit.

In case of 319 samples of basmati rice, six
samples had pesticide residues above MRLs.
No milk (30 samples) and water samples (18)
were found to be contaminated.

RODENT, BIRD AND VERTEBRATE PEST
MANAGEMENT
e Integrated rodent management module

has been recommended in pea crop. The
intervention involves burrow baiting with
0.005% bromadiolone bait in the first and last
week of November along with manual killing
and weed control.

Survey of rodent damage after sowing and
at pre-harvest stage in direct seeded and
transplanted rice crops in villages of districts
Shaheed Bhagat Singh Nagar, Hoshiarpur,
Jalandhar, Moga, Ludhiana and Gurdaspur
revealed more damage in direct seeded
rice (DSR) than in transplanted rice crops
indicating, thereby, the need to prioritize on
DSR.

Installation of Trap Barrier System in
transplanted rice resulted in 50% reduction
in number of rodent burrows in surrounding

_ 7 | PUNJAB AGRICULTURAL UNIVERSITY



transplanted fields (12 acres). This technology
is also effective in rice nursery. Damage
caused by five-striped squirrel, Funambulus
pennanti, was observed in ber, pomegranate,
loquat, mango, brinjal, cauliflower, wheat,
and maize and palm nursery.

Management using slippery and cone guards
of aluminium sheet gave 100% protection
against squirrels. Some protection was also
provided by alternative food, nylon net and
reflective ribbon.

T-perches installed in paddy and maize crop
fields @ 25/acre, attracted insectivorous birds
at all the crop stages. Maximum insectivorous
species were observed during the maturing
stage of the crop afterinstallation of T-perches.
Avian diversity survey of 71 villages of 11
districts i.e. Ludhiana, Jalandhar, Shaheed
Bhagat Singh Nagar, Rupnagar, Patiala,
Barnala, Mansa, Hoshiarpur, Tarantaran,
Ferozepur and Amritsar was conducted.

Dominant bird species were Rock Pigeon,
Common Myna and House Crow. Forty
species were recorded in paddy crop fields
at selected 10 villages in district Ludhiana
including 21 beneficial and nine depredatory
bird species.

Bird community structure in mustard and pea
crop fields comprised 15 species belonging
to nine orders, Passeriformes followed by
Cuculiformes and Pelecaniformes being the
predominant types.

Survey of rodent damage in wheat crop
fields sown with different technologies like
conventionaltillage, rotavatorordrillmachine,
Happy Seeder with standing stubbles, and
Happy Seeder with paddy mulch in different
villages of district Fatehgarh Sahib, Tarntaran,
Gurdaspur and Hoshiarpur revealed that
rodent damage is not technology specific but
location specific. Rodent damage in wheat
fields ranged from 0 to 8.68 per cent.

Use of reflective ribbon in tomato and
mustard crops was found up to 95-97 per cent
effective in bird control. Nylon nets installed
in mustard crop 17 during the germinating
stage gave 100 per cent protection from bird
damage.
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Damage by fruit bats was minimized by using
ecofriendly method of artificial light, using
16 LED (30W) bulbs/acre at 50 feet spacing
in downward position (at a height of 6 feet
above the top of tree canopy) in ber orchard.

Laboratory studies revealed the efficacy of
Dharek and neem seed extracts as antifeedant
and anti-fertility agents against both sexes
of Rattus rattus and Bandicota bengalensis.
Application of Dharek and neem seed based
sprays in grain stores prevented rodent
damage to bags for 21-30 days.

Survey of wheat crop fields sown
under different practices of rice residue
management revealed that rodent infestation
is more location specific depending upon
the surrounding field areas rather than the
method of residue management.

Among different methods evaluated for
managing bats in litchi crop, integrated
approach involving lightening with LED bulbs
(30 watt) installed above the tree canopy
and facing upwards, drum beating and firing
crackers gave fruitful results.

Regular survey of rice crop conducted at
different stages in 76 villages of 15 districts
of Punjab revealed that rodent damage is
location specific, being more in early sown
crop fields, fields near water channels, drains,
maize and moong crop fields, poultry farms,
etc. Number of rodent burrows was quite
high after sowing in direct seed rice (8-60%)
in June and in transplanted rice in July 2021.
Number of rodent burrows peaked during
August in both the environments.

In a survey of wheat crop carried out at
different stages in four villages, maximum
number of rodent burrows was noticed
during December in fields under rice residue
management. However, no significant
difference in rodent infestation in crop sown
under conventional and residue management
practices was observed at milky grain to
maturity stages.

Assessment of damage by birds in maize crop
revealed that Rose-ringed Parakeet, House
Crow and Jungle Babbler were the major bird
species implicated in the damage.
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Evaluation of the integrated bird pest
management methods for managing
depredatory birds and wild boar in maize and
mustard crops demonstrated the effectiveness
of polynetfor managing depredatory birdsand
BoRep, an olfactory repellant, for managing
wild boar. A bio-acoustic device proved to be
almost fully effective in managing bird pest
problem in guava, citrus and grape orchards.
Habitat management intervention was also
used as an integrated approach for containing
bird damage.

Blue bull (Nilghai) can cause severe damage
to standing crops. Blue bull was spotted in
10 out of 25 villages of Mangat 1 block of
Ludhiana district, which were surveyed for
this purpose. In total, 231 animals (23 adult
males, 67 adult females, 19 subadult males,
67 subadult males and 55 calves) were found
in 20 groups. Nylon net at a height of 7 feet
was found to be fully effective in managing
this vertebrate pest.

BIODIVERSITY AND BIOSYSTEMATICS

Earthworm diversity in organic systems was
richer than in conventional farming systems.

Soil macro invertebrate diversity in relation to
different organic amendments like FYM (7.5
t/ha and 15 t/ha), biochar (2 t/ha and 4 t/ha)
and green manure in maize-wheat cropping
system showed that wheat crop harboured
39 species, out of which 12 species were
present within soil and 27 species on soil/
plant surface, whereas maize crop supported
53 species, out of which 17 species were
present within soil and 36 species resided on
soil surface, Coleoptera being the dominant
order.

In wheat crop, total macro invertebrate
population (within soil) present in FYM (15 t/
ha), biochar (4 t/ha) and green manure plots
was 2.08, 1.27 and 1.51 times more than
conventional plots, respectively, whereas in
maize crop, it was, respectively, 2.15, 1.28
and 1.60 times more than in conventional
plots.

FOOD SCIENCE AND TECHNOLOGY
FRUIT PRODUCTS

Technology for processing coloured flesh
guava varieties into value added products
such as guava squash, nectar and leather/bar
has been standardized for Punjab Kiran and
Punjab Pink varieties. The products are shelf
stable for more than one year with nutritional
and sensory quality intact.

VEGETABLE PRODUCTS

Blanching and freezing technology for potato
fingers and pea grains has been developed.
Potato fingers and de-podded pea grains
are blanched followed by freezing at -302C
using blast freezing technology. The frozen
products are shelf stable up to one year with
their nutritional quality intact. Microbial
growth under storage conditions was almost
negligible even after six months of storage.
These products can be used in different
curried vegetables and specialty products
such as aloo tikki, kabab and parantha.

Technology developed for preparation of
potatoparantha/samosamixfromdehydrated
tubers of table purpose potato variety ‘Kufri
Pukhraj’ has been recommended. Conversion
of potatoes into potato flour extends their
shelf life and lowers storage cost. The mix
(containing potato flour, red chilli powder,
cumin and black pepper) is suitable for
use upto 12 months of storage at room
temperature in 200-gauge polythene bags
sealed in air-tight container.

Technology for development of fibre (oat
bran) incorporated probiotic Kulfi has been
recommended. The ingredients include 1.5%
oat bran, milk (standardized to 5.5% fat) and
2% Lactobacillus casei culture. The product
can be stored for 35 days when stored at - 0
18+1 °C.

BEVERAGES AND FERMENTED FOODS

KINNOW BURFI

Technology for preparing burfi, an Indian
fudge, from Kinnow juice has been developed.
The developed product had a much longer
(21 days) shelf life at room temperature than
ordinary plain burfi (3 days).
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SUGARCANE JUICE KHEER

Technology for sugarcane juice based kheer
has been developed. This convenience
product, rich in iron and phytonutrients,
can remain shelf-stable in cup for 20 days
without any chemical preservative and upto
two months with chemical preservation
under refrigerated conditions. However,
thermally processed canned kheer can stay
fit for consumption upto 12 months at room
temperature.

VITAMIN D ENRICHED MUSHROOM PASTE

In order to address post-harvest loss of
mushrooms and to attract premium market
through round the vyear availability of
mushroom products, value addition assumes
importance. Technology for preparing
vitamin-D2 enriched button mushroom
(Agaricus bisporus) was developed. The paste
prepared from mushrooms irradiated with
UV-B had 17.4 pg/100g vitamin D2 content
against 9.2 pg/100g in their untreated
counterparts.

OTHER TECHNOLOGIES
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Development of Jamun pomace powder and
its products (butter and tablets)

Guava and Amla nectar using natural refined
sugars

Protein fortified papaya bar

Kinnow peel powder as functional ingredient
in bread

Ready to use canned bhartha
Muskmelon based jam and nectar

Functional breads enriched with dried and

pureed bell peppers and tomatoes
Microwave treated flour

incorporated pasta

pigeonpea

Instant soup mix

Micronutrient fortified ready-to-bake frozen
potato paranthas

Augmentation of bhujia with tomato pomace
Nutritionally enhanced lollipops

Carbonated /assi

Gluten free cake premix

Mint incorporated tofu

Edible packaging

PROCESSING TECHNOLOGIES

A batch-type refraction based drying system
for potato flakes has been developed for
reducing drying time and maintaining quality
of dried product in comparison to convective
tray dryer.

Wheat flour prepared from recommended
wheat varieties at low milling speed of 80 rpm
and vacuum packed thereafter was the best
in retaining the properties of wheat flour in
terms of protein, fat, carbohydrate and starch
content upto 60 days.

Technology for ethanol production from
damaged wheat grains (at 50 Lscale producing
ethanol @ 33.6 g/100 g) was standardized
and patent filed.

Technology of modified atmospheric
packaging and storage of gladiolus spike to
enhance their post-harvest life has been
recommended. Gladiolus harvested at tight
bud stage (basal 1-2 florets show colour) and
packed @ 10 spikes per polypropylene sleeve
(100 gauge or 25 um thickness having 120
cm length, 18 cm width with 50 perforations)
can be stored vertically in cold O room (5+0.5
C) for 10 days with acceptable flower quality
and vase life up to 13 days.

Potato tubers of table purpose variety Kufri
Pukhraj were used for making ready-to-
cook non-cereal puddings. Potato starch
was isolated and mixed with powdered
sugar (45:50), artificial colour (100 mg/100
g) and vanilla flavour (8- 10 drops/100 g).
The pudding preparation was acceptable in
organoleptic evaluation. On account of its
non-cereal, gluten free composition, it can
cater to special clientele e.g. celiac patients,
noncereal fast keepers, etc. Also, this value
addition will contribute towards management
of table purpose potato gluts.

Kinnow fruit bars, having shelf life of six
months, were prepared from Kinnow juice.
After removing seeds, cut pieces of Kinnow
were ground with sugar (1:1) in mixer to
reduce bitterness. Kinnow juice along with
pectin (4% of sugar) was concentrated by
open pan boiling until a paste like consistency
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was obtained. The mixture was concentrated
till final TSS reached 790 B. The bar was
microbiologically safe during the entire shelf
life period of six months.

Low cost technologies were developed for
the production of diverse onion products
(onion puree, paste and flakes) which can be
available for consumption throughout the
year.

Lactic acid starter culture : Consortium of ten
lactic acid bacterial strains was developed as a
starter culture for preparing metabiotic lacto-
fermented beverages and pickles from powder
and rhizomes of turmeric and amla. Beverages
and pickles prepared from turmeric and amla,
endowed with antioxidants, polyphenols and
flavonoids, exhibited antimicrobial activity

NEW MICROBES

Two fungus strains Aspergillus nomius and
A. flavus were isolated, respectively, from
pineapple peel and citrus pulp for their
potential use in Kojic acid production.

Four strains of Pediococcus acidilactici were
isolated from infant faeces for potential
application in lactic acid fermented beverage
production.

INCUBATIONAL FACILITIES

Food Industry Business Incubation Centre,
established by Punjab Agricultural University
with technical guidance from Ohio State
University, USA, has been operational since
June 2015. The Centre provides incubation
facilities at nominal charges to entrepreneurs
in scaling up the technologies developed by
Punjab Agricultural University.

Wheatgrass powder prepared from 7-10
days old wheatgrass (shade- or freeze-dried)
was found to be suitable for enrichment of
often consumed foods. Wheatgrass products,
namely, bread, biscuits and spice mix can be
commercialized to tap thriving segment of
health foods.

Mulberry fruits are characterized by short
seasonality and high perishability. Six
products, namely, jam, chutney, crush, syrup,
leather and dried mulberry, prepared from

three types of mulberry fruits, exhibited
moderate loss in antioxidant activity after
four months.

Eight products, namely, powder, chutney,
murabba, two types of pickles, candy, jam
and syrup were prepared from ripe and green
karonda (Carissa spp.). After six months
storage, powder from green unripe karonda
exhibited the highest ascorbic acid content
(41.6 mg/100 g); pink ripe karonda powder
had the highest anthocyanins content (388
mg/100 g); and candy had the highest iron
content (8.5 mg/100 g). This value addition
can help capture premium health food market
and help design food-based interventions for
anaemic populations.

Pumpkin seeds are highly nutritive but are
generally discarded. Pumpkin seed flour
(from raw or roasted seeds) can be used
to supplement (upto 30%) various food
products like panjeeri, matthi and cookies at
commercial scale.

The nutritional bars developed with the
quality protein maize (QPM) and different
ratios of other ingredients like cauliflower
leaves, carrots, green chickpea and jaggery
were highly acceptable in terms of sensory
scores and could be safely stored for about
four months. Supplementation of QPM bars
for 90 days resulted in an increase in total
protein, serum albumin and hematological
profile of school children.

Supplementation of carom (ajwain) and
fennel (saunf) seeds significantly improved
lipid profile and antioxidant status of adult
women.

FOOD AND NUTRITION

Incorporation of black carrot concentrated
powder was acceptable upto 7.5 percentlevel
in dairy products and bread, whereas 1.0 per
cent level was acceptable in cookies, cakes,
laddoo and seviyan. There was a significant
increase in minerals, namely magnesium, iron
and zinc, polyphenolic compounds and anti-
oxidant activity as a result of incorporation of
black carrots.

Nutrition awareness training was given to
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1,516 rural school girls (13-18 years) from
eight villages of Moga and Ludhiana districts.
A positive change in attitude and practices was
observed after the delivery of five nutrition
awareness 2-hour sessions.

Vitamin D enriched mushroom powder for
food supplementation Post-harvest treatment
of button and oyster mushroom with UV rays
(UV-A, UV-B, and UVC) at different distances
(30 cm, 45 and 60 cm) and varied time
duration (10 minutes, 20, and 30 minutes)
significantly increased vitamin-D, content.

The optimum combination, involving
exposure to UV-B radiation at 60 cm for 30
minutes caused manifold spike (228 times in
button and 141 times in oyster) in vitamin D
content.

Beetroot powder can be used as a natural
colorant for functional bakery products as
raw, powder and juice for the development
of functional foods, namely, jam, candy,
cake, cookies, bread, doughnuts, juice
blend and whey drink. Supplementation of
beetroot powder in cake was acceptable at
25%, whereas, supplementation of beetroot
powder in cookies, bread and doughnuts was
acceptable at 10% for each product.

WHEATGRASS ENRICHED PASTA

Enrichment of pasta with wheatgrass powder
and juice significantly enhanced nutritional
and anti-oxidant potential, curtailed optimum
cooking time and increased water absorption
capacity.

PHYTONUTRIENT PROFILING OF KARONDA
POWDER

The highest levels of total phenols (1926.4 mg
GAE/100g), protocatechuic acid and vanillic
acid (1.1 mg/100g and 17.9 mg/100 g) were
found in pink ripe karonda powder. Green
ripened karonda powder had the highest
content of flavonoids (247.6 mg QE/100g),
anthocyanins (1,588 mg/100 g) and anti-
oxidant activity (88.2%). Overall acceptability
of all the recipes prepared with karonda
powder was better than amchur powder
based preparations.
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Iron bioaccessibility in different karonda
products, namely chutney, murabba, pickle,
candy, jam, and syrup (prepared from
physiologically mature, unripe and ripe fruit of
pink and green variety) was found maximum
in pickles (20.8-30.4%) of both the varieties.
Karonda products are recommended for
anaemic population as a source of iron.

SPROUTED FOODS

Germination and puffing of pearl millet and
sorghum resulted in a significant increase in
the protein, dietary fibre, in vitro digestibility
of starch and protein, and increased bioactive
compounds (phenols by 49% and flavonoids
by 12.1%) and retention of anti-oxidant
activity.

A soup mix prepared using 50% germinated
chickpea flour and 30% carrot pomace
powder, when supplemented in food of 60
hyperlipidaemic patients (30-60 years) for a
period of three months led to a significant
dip in weight and BMI Atherogenic index of
plasma slid by 7.6 per cent.

NUTRIENT-DENSE INGREDIENT MIX

Nutrient-Denselngredient Mixwasformulated
for improving energy and iron status in rural
Punjabi women. It contained semolina, pearl
millet, whole green gram, dried fenugreek
leaves, peanuts, fat and other functional
ingredients. This mix provided 437.4 Kcal of
energy, 13.6 g protein, 3.6 mg iron, 42.4 mg
calcium and 0.92 mg zinc. Supplementation
of this mix (100 g) daily for 120 days along
with nutrition education to 60 adult (18-50
years), undernourished and anaemic women
increased weight, BMI and haemoglobin of
selected subjects by 2.28 kg, 0.91 kg/m2 and
0.68 g/dI, respectively.

COMMUNITY HEALTH

“Nutrition Smart Village” programme was
planned to strengthen the Poshan Abhiyan.
Baseline survey revealed that majority (58%)
of the farm women in the adopted village
Himayunpura (district Ludhiana) were either
overweight or obese. About 64 per cent of
women showed clinical symptoms of iron
and vitamin D deficiency. In order to plug
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the identified nutritional gaps, 30 nutri-
gardens were established, and trainings and
demonstrations on nutritive recipes along
with intensive awareness campaigns were
organized.

Leaf and flower extracts of Cassia fistula were
obtained using methanol as solvent with
Soxhlet extraction method. Phytochemical
screening of methanolic extracts confirmed
the presence of phenols, flavonoids, alkaloids,
cardiac glycosides and anthraquinones.
The extracts displayed good anti-microbial
activity against of Staphylococcus aureus and
Escherichia coli.

Carrot seed essential oil (CSEO) was
encapsulated using complex coacervation
technique. The encapsulated and
unencapsulated CSEO showed a moderate
anti-microbial activity against Gram-positive
pathogen, Staphylococcus aureus, but
pooranti-microbial activity against Escherichia
coli.

POST-HARVEST TECHNOLOGIES
FRUITS

Technology for preparation of jamun value
added products from jamun (Syzygium
cumini) vinegar by batch and packed bed
fermentation at 20 L scale has been developed
by employing ethanolic fermentation of
jamun juice with Saccharomyces cerevisiae
MTCC 11815 inoculum. Jamun vinegar has
potential for its wider acceptance due to
its phenolic constituents, anti-oxidants and
antiinflammatory properties.

Process for dietary fibre extraction from
byproducts of Kinnow peel and pomace has
been standardized. Peel part showed higher
phytochemical and anti-oxidant activity.

VEGETABLES

Shelf stable chilli products chilli paste and
honey chillisauce with enhanced shelf stability
were developed from Punjab Sindhuri and CH
27 chilli varieties.

Punjab Sindhuri had better bioactive profile
as compared to CH 27 chilli variety. Freeze
dried chillies showed the highest retention

of physicochemical, phytochemical and
antioxidant properties in both the chilli
varieties. Both the products retained
nutritional profile, bioactive potential and
organoleptic acceptability during storage
studies in respect of both the varieties.

LIQUID JAGGERY FROM SUGARCANE JUICE

Liquid jaggery, potential sweetener with
high nutritive value without any harmful
chemicals, was developed using juice from
sugarcane varieties CoJ 88, CoJ 64 and CoPb
93. The preparation from ColJ 88 showed
better nutritional profile and bioactive
potential followed by ColJ 64 and CoPb 93.
It also exhibited the highest yield (27.50%)
followed by CoJ 64 and CoPb 93. The Col 88
was recommended for the preparation of
sugarcane toffee.

Glycemicindex of liquid jaggery and sugarcane
toffee was 55 and 63, respectively. It can serve
as an alternative to ‘Indian Golden Syrup’ or
‘Maple Syrup’.

OTHER PRODUCTS

Quality Protein maize pasta was developed
using HQPM 1 flour. The pasta prepared by
using 100% QPM flour with 3% guar gum
followed by steam treatment for 25 minutes
had the highest overall acceptability. This
specialty pasta exhibited better nutritional
profile, functional properties, bioactive
potential and cooking quality. Resultant
products could serve as functional pasta for
health-conscious population.

Yellow pea flour was used to prepare
traditional Indian food products such as missi
roti, pinni, pura and pakora. The products
prepared with yellow pea flour were cheaper
than commercial products and had less fat
and calorific value.

FUNCTIONAL BREADS

Bell pepper powder and tomato powder
dried at 60°C had six-month shelf life under
refrigerated conditions. Incorporation of
powder and purees in bread enhanced level
of fibre, mineral, total phenols, flavonoids,
antioxidants and carotenoids.
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Honey-based amla products; Honey was used
to completely or partly replace sugar for
preparation of amla candy, amla murabba and
amla nectar. Amla nectar containing sugar:
honey in 1 :1 ratio received highest sensory
scores and had appreciable vitamin C level.
Amla candy and amla murabba are being
developed with whole honey to standardize
the final technology.

PAU BACTERIOLOGICAL FOOD TESTING KIT

It is a portable solution for easy, rapid and
precise detection of indicator and emerging
pathogens in food commodities. The kit was
preparedbyaddingthedefined concentrations
of components of the BFTK in serum bottles,
which were sterilized and rubber-stoppered.
It promotes growth of conventional indicator
microorganisms and emerging pathogens like
Campylobacter jejuni, Aeromonas hydrophila,
Yersinia enterocolitica, and Bacillus cereus.
Gluten free biscuits Gluten free biscuits
supplemented with quinoa flour (40% level)
had good nutritional profile in terms of
protein, minerals and amino acids.

A significant increase in the intake of protein,
carbohydrates, energy, thiamine, iron and
calcium was observed after feeding the
standardized biscuits to the children (7-9
years) suffering from celiac disease for a
period of three months along with nutritional
counselling. Body weight significantly
improved after the interventions.

SOLAR CURING SYSTEM FOR KHARIF ONION

Kharif onion needs to be cured by removing
excess moisture before storage. Curing slows
microbial decay and sprouting. However,
cold weather following Kharif onion harvest
prolongs curing time and hence necessitates
distress sale. The recommended solar curing
system allows curing by maintaining room
temperature at 30° C and relative humidity at
45+10% for nine days to ensure three-month
storage life. Average loss with this technology
was 15 per cent in comparison to 41 per
cent loss due to sprouting after 30 days and
complete rotting in 45 days under storage
without the curing technology.
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REFRIGERATION SYSTEM

A prototype of mobile thermoelectric
refrigeration system (100L capacity) has been
designed and developed for retail sale and
storage of summer fruits and vegetables.
It has four thermoelectric modules, liquid
cooled evaporators and axial fan which
can operate with 12V DC power source,
consuming 4.5 kW/day. The system maintains
the temperature of 15+2°C and 80-90 per
cent relative humidity.

TUBEROSE TINTING

Tuberose spikes at tight-bud stage can be
variably tinted by dipping basal portion (5-7
cm) in solution comprising 1% food dye of
desired colour, 2% sucrose and 300 mg/L
citric acid for two hours. The technology will
help capture premium market and address
requirements of decorators. Handholding for
agro-processing

Seven new agro-processing complexes and 10
jaggery processing plants were established by
farmers with technical guidance from PAU.

EVACUATED TUBE COLLECTOR SOLAR DRYER

Many farm products like fenugreek (methi),
turmeric, moringa leaves, ginger, garlic, chilli,
mushroom, etc. require drying for inviting
higher prices and for many end product
requirements. Medium capacity dryers in
this regard can help farmers earn higher
income through value addition and storage.
The recommended solar dryer provides
an economical substitute to the earlier
recommended model that was based on
tubes having open ends on both the sides.
The dryer employs tubes closed from one
end. The drying time is product-specific. It
costs around Rs 60,000 and has a payback
period of about 300 days (150-day use over
two years).

PACKAGING

Corrugated Fibreboard (CFB) boxes of various
capacities (2 and 4 kg capacity[3-ply] for retail
and 10 kg [5-ply] for wholesale) have been
recommended for packaging of pear fruits for
transportation and marketing. The technology
provides desired alternative to conventional
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wooden box packaging.

Annual chrysanthemum flowers can be
packaged in 3-ply CFB boxes for prolonged
shelf life (2.49 days against 1.14 days in gunny
bags) and freshness (8.9% weight loss against
20.4 percent in gunny bags, and 80.5%
moisture content against 65.7 in gunny bags).

In case of groundnut (spring groundnut
TG37A variety in shell), vacuum packaging
proved better than other packaging systems
for long-term storage (more than six months),
whereas for short-term storage (upto six
months), EVOH (Ethylene Vinyl Alcohol) bags
proved to be the most effective.

EXTRACTION FROM KINNOW/

MOSAMBI PEEL WASTE

Processing and utilization of citrus fruits like
Kinnow and Mosambi generates waste in
the form of peel and pomace, which shares
about half of citrus fruit mass. The waste
can be processed into various byproducts, of
which pectin has a wide global market. The
waste utilization technology may provide
environmental and economic benefits to
the processing units. To this purpose, a pilot
scale plant for pectin extraction from Kinnow/
Mosambi peel was developed. The plant with
50 kg (peel) capacity per batch yielded 14
percent and 18 percent pectin from Kinnow
and Mosambi peel, respectively. Optimized
operational parameters for Kinnow waste
were: solution pH 2.0, temperature 74°C, and
extraction time 60 minutes; the corresponding
optimized values for Mosambi waste were
1.32, 78.5°C and 60 minutes.

GUAVA PRODUCTS

High quality guava flakes/powder can be
obtained from guava puree (TSS: 9°Brix)
by pretreating with 0.2% potassium meta-
bisulphite (KMS) and 1% citric acid followed
by convective drying at 50°C. Using this
technique, approximately 26 kg of powder
can be obtained from 100 kg of guava.

A vacuum impregnation (VI) system for the
improvement of nutritional characteristics
of fresh and fresh-cut porous products and

a cell alive system (CAS) freezing setup was
designed, developed and evaluated for
guava cubes. The osmotically pre-treated
guava cubes developed under optimized
conditions can be stored safely up to nine
days under passive cooling chamber (<4° C)
with acceptable quality attributes.

VODKA PRODUCTION FROM POTATO

Vodka is a clear distilled alcoholic beverage.
It is a type of fermented beverage made from
cereal grains, potatoes, molasses, etc. Usually,
potatoes are the most favoured substrate for
vodka production. This technology can help
sustain potato production and address gluts.
The recommended technology, developed
using tubers of Kufri Pukhraj variety, involves
alpha amylase and glucoamylase addition for
enhanced release of sugars. After four day
long alcoholic fermentation process, lemon
and cranberry flavours were added. Double
distillation was employed to maintain alcohol
percentage at 38-40.

MEAD FROM RAW HONEY

Mead (honey wine) is an alcoholic beverage
(8-14% v/v alcohol content). Fresh raw honey
contains extraneous matter such as pollen,
traces of wax, dirt, air bubbles, variable
amounts of sugar tolerant yeasts, dextrose
hydrate crystals and other solid particles.
Purifying treatment for table purpose
marketing entails considerable additional
costs. The recommended technology
completes raw honey based mead production
(at 2.5L scale) in 9 days with 10.24 percent
alcohol content.

OTHER FERMENTED BEVERAGES

Sugarcane  vinegar  was  successfully
standardized at 20 L scale under the optimized
packed bed fermentation conditions.

Fermentation conditions of red wine were
successfully validated on H-27 and Kohyo
varieties of grapes against the benchmark
of Punjab Macs Purple. Adding low
concentrations of unsaturated fatty acids,
especially oleic acid, promoted fermentation
activity.
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Alcoholic karonda beverages were scaled up
(10 L) using Saccharomyces cerevisiae MTCC
11,815 for both white with pink blush and
green with purple blush genotypes. Alcohol
content varied from 4.55-5.56 per cent. The
beverages had appreciable levels of ascorbic
acid, phenolics and anti-oxidants. Sensory
scores varied from 8-8.75 on nine-point
Hedonic scale.

Three blends of alcoholic beverage from
karonda (white with pink blush) and guava
(var. Allahabadi Safeda) in the ratio of 50:50,
30:70, 70:30 were produced. Based upon
desirable levels of various parameters, the
50:50 blend with 5.2% alcohol, 19.4 mg/100
ml ascorbic acid, 13.3 mg/100 ml phenolics,
and 72% DPPH (2,2-Diphenyl-1-picrylhydrazyl)
scavenging activity, was selected.

Roasted maize and roasted wheat malt, used
for adjunct beer production, lent better
mouthfeel, flavour and colloidal stability to
beer. Roasted wheat malt as adjunct during
sweet sorghum-Pilsner malt blend beer
production was found to be the best as it
provided a cost-effective and sustainable grist
solution.

Three indigenous yeast strains namely,
Saccharomyces cerevisiae (GP4),
Saccharomyces cerevisiae (11,815) and
Kluveromyces marxinus (MH6), isolated
from traditional fermented products of
North-Western Himalayas were used for the
production of fermented whey breads. The
conditions optimized for fermented whey
based bread production were: temperature
(2309C), inoculum size (4g), first proofing of
dough (2.5 hours), second proofing of dough
(30 minutes) and baking time (25 minutes).

ESSENTIAL OILS FOR VECTOR AND PEST
CONTROL

Some essential oils, namely mint oil, garlic
oil and tulsi oil proved effective in managing
pulse beetle, Callosobruchus chinensis, in
chickpea.

Kinnow peel oil @ 70 ppm exhibited larvicidal
effect on the fourth instar larvae of Aedes
aegypti.

Neem oil (300 ppm) and eucalyptus oil Nano
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emulsion (70 ppm) demonstrated significant
ovicidal and pupicidal activity in Aedes

aegypti.

AGRO-FORESTRY
PHYTOREMEDIATION

Evaluation of phyto-remediation potential
of Eucalyptus clones irrigated with effluents
from distillery unit led to identification of
C-413 (maximum height) and PE-5 (largest
diameter) clones.

CHARACTERIZATION OF EUCALYPTUS CLONES

Eucalyptus clone C-316 was superior for
diameter, wood biomass and carbon storage
as evidenced from a study involving nine
clones irrigated by effluents from wine
factory.

Eucalyptus clones C-413, C-407 and PE-11
were found promising for wood productivity.
Profuse flowering was recorded on three
clones i.e. PE-7, PE-8 and PE-9.

Clone PE 11 has been found suitable for
planting in salt-affected and waterlogged
regions of the state. In such areas, eucalyptus
should be planted on polythene-covered
ridges for better survival (78% against 63%
on bare ridges and 6% on flat surface). After
four years, average girth and plant height on
polythene-covered ridge were higher (22.3
cm and 9 m, respectively) than on uncovered
ridge (20.6 cm and 8 m), and average volume
index was also higher on polythene covered
ridges (26.6 m3 /acre) than on uncovered
ridges (18.2 m3 /acre).

NUTRIENT MANAGEMENT AND GROWTH
REGULATION

Eucalyptus exhibits iron deficiency by
yellowing of younger leaves initially. It can be
managed by foliar application of chelated iron
(Fe EDTA) @ 50 g/plant in the first year, 100
g/plant in the second or third year and 200 g/
plant in the fourth or fifth year.

Salicylic acid (@ 300 ppm) significantly
enhanced plant growth of different tree
species such as Moringa oleifera (Suhanjana),
Toona ciliata (Toon), Dendrocalamus strictus
(Bans), Terminalia bellirica (Behera) and
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Pongamia pinnata (Sukhchain).

BEEKEEPING

During spring, 10-frame hives performed
better than 7 and 8-frame hives in terms of
brood rearing and bee population build-up.

Studies on muskmelon (var. Punjab Sunheri)
grown under polynet house revealed that
fruit set did not take place in polyhouse
without bees. Bee pollination resulted in
mean fruit weight of 520 g, having 9.5 per
cent TSS in comparison to 525 g and 9.7 per
cent, respectively, in hand pollination.

Apis dorsata had the highest foraging intensity
followed by Apis florea. Intensity was higher
in American cotton as compared to Desi
cotton. Pesticide toxicity and residue

The median lethal value (LD ) of 5 0
thiamethoxam to Apis mellifera foragers -1
through contact exposure was 7.63 ng bee
after 24 h of exposure while LD (oral) was 50
-15.490 ng bee .

Thebee-foragednectarsamplescollectedaday
after application contained -1 thiamethoxam
residues (0.02+0.01 mg kg) which on third
day became below limit of quantification
(LOQ). Residues at the level of -1 0.01 and
0.02 mg kg in case of recommended and
double dose of thiamethoxam were detected
in honey samples collected after 30 days of
foliar application in mustard.

The daughter queen bees were reared from
the hygienic colonies. Twenty daughter
colonies so developed were found to possess
hygienic behaviour. After 24h of pricking,
mean brood removal was 92.7 per cent (range
80.0-95.0%) in the hygienic colonies and 67.9
per cent (ranged from 36-75%) in the non-
hygienic colonies.

BEE DIVERSITY
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Studies on bee diversity identified 30 bee
species which existed during different seasons
in various agro-climatic regions of Punjab.

Morphometricand molecularcharacterization
of 30 bee species has been accomplished;
eight new DNA sequences of bees have been

submitted to NCBI GenBank.

BEE VENOM COLLECTION

Installation of indigenous bee venom collector
for 60 minutes on 16 bee-frame Apis mellifera
colonies resulted in the highest (28.44 mg/
colony) bee venom collection. A. mellifera
colonies exposed to bee venom collector for
60 minutes duration showed 14.5 percent
more hygienic behavior.

Feeding pollen along with sugar solution to
A. mellifera colonies quadrupled bee venom
collection over control colonies during
monsoon season.

POLLEN SOURCE PREFERENCE

Brassica napus had the highest honey
production potential (33-42 kg/ha) followed
by B. juncea (15-25 kg/ha) and B. rapa (12-16
kg/ha).

WAXMOTH MANAGEMENT

The neem seed kernel extract (7%) treatment
of hive bottom board was the most effective for
waxmoth management followed by Azadirachtin
10,000 ppm 1% and neem oil (7%).

LAC CULTURE

The life cycle and productivity linked
parameters of lac insects (Rangeeni strain)
were studied on plants of Flemingia
semialata, Flemingia macrophylla and
Zizyphus mauritianaspecies. The Rangeeni
strain completed all the life stages on these
hosts. The duration of Katki crop varied from
105-110 days under Punjab conditions.

MUSHROOM CULTIVATION

Cultivation technology of king oyster
mushroom, Pleurotus eryngii, on wheat
straw under Punjab conditions has been
recommended.

Among new strains, Agaricus bisporus strain
AVT19- 201 yielded the highest (20.86 kg/q
compost) followed by AVT19-202 (18.50 kg/q
compost) when grown on wheat straw based
compost.

Two wild mushrooms, Pleurotus sapidus
and P. floridanus, identified through 18s



rRNA sequencing, have been collected from
locations in Punjab and are being evaluated
for edible purposes.

COMPOST MATERIAL

Growth of Agaricus bisporus (using U3 as
parental strain) was evaluated on wheat
straw, paddy straw and sugarcane bagasse
composts. Highest yield was obtained on
wheat straw compost (18.2 kg/q compost)
followed by paddy straw (17.0 kg/q compost)
and sugarcane bagasse compost (13.2 kg/q
compost).

BIOFORTIFICATION

Nutritional quality of mushrooms depends
on the nutritional status of the medium
upon which they are grown. Nutritional and
anti-oxidant potential of single and dual
supplementation of Se and Zn was evaluated
in four Pleurotus species (P. florida, P. sajor
caju, P. djamor and P. cornucopiae). The Se/Zn
supplementations in agar media had positive
effect on radial growth with maximum radial
growth observed at Se supplementation @
4 mg L-1 in P. sajor caju. Pleurotus sajor caju
also had the highest biomass production and
total soluble protein content of mycelium at
4 mg L-1 of Se supplementation. The SEM
micrographs showed that supplementation
of broth with either Se or Zn or both
increased hyphal diameter in P. djamor at 6
mg L-1 Se, P. sajor caju at 4 mg L-1 Se and
in P. florida at 4 mg L-1 Se-Zn. The results
showed that biofortification of Se and Zn
significantly improved the nutritional profile
and anti-oxidant potential in Pleurotus
spp. which could be used as a functional
food with considerable health benefits and
pharmaceutical applications.

APPARELS AND TEXTILES

Protective gloves for okra pluckers : Protective
full arm length gloves for plucking okra were
prepared from knitted fabric. Double layer
of fabric has been provided for palms and
fingers. The technology will help reduce
farm drudgery and obviate the potential
injury-related disability of farm workers in
performing other household/ farm chores.
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Control of mosquitoes with synthetic
chemicals entails considerable environmental
and health issues. Essential oils, on the other
hand, are biodegradable and safe for human
use. The microencapsulated fabric developed
using eucalyptus oil (10%) was found effective
in repelling mosquitoes. The technology will
contribute towards management of diseases
like malaria, dengue and chikungunya. The
finished fabric can be used for developing
clothings like shirts, socks, wristbands and
handkerchiefs.

The knitted fabrics were constructed from a
blend of soybean and waste wool fibre. The
weft knitted fabrics were found to be suitable
for both apparel and upholstery applications
like sweaters, cardigans, socks, T-shirts,
cushion covers and table linens. The yarn with
50:50 blend ratio was found to be suitable for
making blankets, khes, durries and carpets.
The cost of the developed weft knitted fabric
from blend ratio of 20:80 and 30:70 was Rs
286 and Rs 228 per meter, respectively.

Paddy straw was used for fibre extraction
and blending with cotton to develop yarn for
blinds, wall hanging and durrie. The developed
blended fabric had grams per square meter
(GSM) of 957, with 7.5 mm thickness. Tearing
strength of the developed fabric was 73 kgf in
warp direction and 71 kgf in weft direction.
Drapability of the fabric was 46.71 per cent.

Functional finishes were developed using
plant extracts. It was found that pomegranate
can be effectively used for treating fabric
against bacterial activity, whereas Mousami
and Ratanjot can be effectively used for
treating fabric against fungal activity.

The dyeing conditions of cotton and wool
fabrics were optimized using two natural dyes
obtained from roots of Ratanjot (Onosma
echioides) and bark of Arjun (Terminalia
arjuna) by using ultrasonic dyeing technique
and four selected mordants including amla,
babool, alum and tannic acid. Ultrasonic
dyeing techniques led to a significant increase
in colour strength and darkness of both cotton
and wool fabric.
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e Low cost woven and non-woven mats were
developed using paddy straw which were
effective as mulch in papaya crop.

SOLAR ENERGY

e A re-circulatory ‘Agro-industrial Solar Dryer’
has been developed. Average drying time
(in case of bitter gourd and fenugreek) of
this dryer was cut down by 27.6 per cent in
comparison to conventional open loop solar
dryer and average moisture removal rate
went up by 47 per cent. The payback period
for solar dryer of loading capacity of 100 kg
bitter gourd is about 150 drying days and that
for fenugreek is about 340 days.

e Solar dryer with evacuated tube collector
for faster drying of 30-40 kg vegetables like
fenugreek and turmeric has been developed.
It can be used by small farmers for drying
high value produce. Drying time was reduced
by 72-82 per cent over open sun drying. The
quality of dried product is better. In case of
fenugreek, the technology helps retain its
green colour (total chlorophyll content 2.21
mg/g in solar dryer versus 0.82 mg/g in
sundried samples).

6.6.3.4. Research Publications

The agricultural research conducted in the
different areas such as basic and applied
fields has been published by the faculty in the
journals of international and national repute.
The list of research papers (NAAS rating 5 or
more) during the period under report is given
in Annexure 1.

6.6.3.5. Innovation and Best Practices

PLANT MOLECULAR BIOLOGY AND
BIOTECHNOLOGY

Genome Sequencing and Transcriptomics

e Guava genome sequencing on various next
generation sequencing platforms and its
bioinformatics analysis using hybrid assembly
approach has led to generation of guava
genome assembly (submitted to NCBI).

e Annotation of guava genome identified 59,
448 genes. PCR based SSR/InDel/SNP markers
have been developed from guava genome.

e Re-Sequencing of 21 guava genotypes of
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contrasting characters at ~25 x depth on
HiSeq X10 to mine the genetic differences
among cultivars and to actually generate SSR/
Indel/KASP markers at whole genome level.

Assembled and analysed the mitochondrial
genome of 97A and 97B lines of onion.

The de-novo reference transcriptome
assembly of Magnifera indica cultivar dusheri
was developed and functionally annotated.

In rice comparative transcriptomic analysis
between Xa38 infected with Xoo7 and Xa38
infected with Xo0l0 showed 11 putative
candidate genes.

The comparative transcriptomic studies in
CML 25 and LM 11 maize inbreds under heat
stress at the reproductive stage from three
tissues (leaf, pollen, and ovule) gave insights
into tissue-specific stress-related genes
involved in biological pathways like metabolic
processes, secondary metabolite synthesis,
starch, and sucrose metabolism, carbon
metabolism, protein synthesis, etc. Most
DEGs were transcription factors, heat shock
proteins, antioxidants, hormone biosynthesis,
and polyamine biosynthesis-related genes.
Seven DEGs were common in leaf, pollen,
and ovule; and involved in the polyamines
biosynthesis pathway that could be further
explored in understanding heat tolerance
mechanism.

Different effectors have been identified from
Xanthomonas oryzae pv. oryzae pathotypes
genome to decipher their role in race-specific
pathogenecity.

Also, stripe rust pathotypes of wheat have
been sequenced to understand the resistance
and avirulence gene interactions.

WHEAT GENOMICS AND MOLECULAR
BREEDING

Wide-hybridization programme in wheat
is strengthened by identification and
mobilization of new genes for biotic and
abiotic stresses into elite cultivars.

T. dicoccoides derived backcross introgression
lines have been developed after transfer
of higher grain size and weight, stripe rust
resistance, leaf rust resistance.



Mapped Aegilops triuncialis derived leaf
rust and powdery mildew resistance on
chromosome 5A and T. dicoccoides derived
leaf rust and stripe rust resistance on
chromosome 7A and 3A.

Marker trait association identified for
terminal heat stress tolerance transferred
from two important wild germplasm species
of Ae. tauschii and Ae. speltoides.

Early heat stress tolerance identified
in Ae.tauschii derived synthetics. HSF
responsible for heat stress tolerance at
seedling stage have been identified in Ae.
speltoides.

Wheat varieties viz.PBW 752, PBW 757, PBW
771, Unnat PBW 550, PBW Chapati 1, PBW
RS-1 (low glycemic index), PBW 833 (for late
sown irrigated conditions) and PBW Zn 2 (high
grain Zn, Fe and protein content) have been
developed by introgressing different quality
traits and rust resistance through marker
assisted selection.

RICE GENOMICS AND MOLECULAR BREEDING

At PAU, an active collection of 1100 accessions
of wild species of rice comprising of diploid
genomes (AA, BB, CC, EE, FF, and HH) were
being maintained and utilized for improving
the elite rice cultivars for numerous traits.

A number of genes/ QTLs have been
mapped and transferred to the elite cultivars
for bacterial blight, blast, sheath blight
resistance, nematode, and brown plant
hopper resistance from wild Oryza species at
School of Agricultural Biotechnology.
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From the wild species Oryza nivara and
Oryza glaberrima two genes, Xa38 and xa45
for bacterial blight resistance have been
designated. By utilizing these genes, an elite
cultivar PR 127 has been developed and
released for general cultivation in the Punjab
state.

Introgression lines of O. glumaepatula and O.
glaberrima have been utilized for providing
durable blast resistance.

Several introgression of O. nivara and O.
rufipogon have been characterized with
higher yield potential.

The Brown Plant Hopper (BPH) resistance
gene BPH 34 has been identified from O.
nivara and is registered with NBPGR.

Three putative genes (LOC_0s04g35180,
LOC_0s04g35190, LOC_0s04g35210) are
being cloned for characterization of Bph34
resistance gene in rice.

The QTLs/ genes for sheath blight resistance
and nematode resistance were also identified
from O.nivara, O. rufipogon and O. glaberrima.

Pyramiding of Bph33 and Bph34 genes
providing resistance to brown plant hopper
in Basmati and non-Basmati cultivars is under
progress.

A major QTL from O. glaberrima on
chromosome 6 has been fine mapped for rice
root-knot nematode resistance

Further, we also utilize wild species of rice
for getting superior alleles for phosphorus
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tolerance, quality and yield contributing traits.
We successfully obtained better alleles for
rice bran oil (PLD locus), Grain number (GN1)
and Phosphorus Tolerance gene (PSTOL1) and
CEN-H3 variants for induction of haploidy.

Identified donors and genomic regions
associated with traits improving germination
of rice from deep sowing depth under direct-
seeded rice (DSR). Genomics-assisted derived
breeding lines have been identified with
improved yield and adaptability under DSR.

MAIZE GENOMICS ASSISTED BREEDING

Twelve promising BC2F3 southern leaf blight
resistant pyramided lines carrying two QTLs
(gSLB3.1 and qSLB8.2) were identified for
further use in maize breeding.

Water-use efficient lines in the background
of LM23 and LM24 were developed by
introgressing drought-tolerant QTL, gKNPE9S.1
which are being evaluated by the maize
breeders.

Promising water-logging tolerant lines
were identified and are being utilized for
pyramiding QTLs into the elite backgrounds.
Twenty-three favorable maize haplotypes
for high alpha-tocopherol content were
identified. CIMMYT maize panel has been
evaluated for shoot fly and BLSB resistance.
Identified promising lines are being used in
maize crossing program. Different Teosinte
accessions procured from NBPGR and GB Pant
Nagar University are being screened against
Chilo partellus, Fall army worm and Banded
leaf and sheath blight.

BRASSICA GENOMICS ASSISTED BREEDING:

The de-novo genome assembly of wild
brassica species Diplotaxis erucoides has been
developed utilizing next-generation genome
sequencing (Pac- Bio, Hi-C) technologies.

Generated wide hybrids and amphiploids
between wild crucifers (D. erucoides, S.
arvensis) and Brassicas for Alternaria blight
resistance.

Marker assisted derivatives for canola quality
are being tested in the state as well as
coordinated trials. Identified genes for APase
activity and root system architecture in B.
juncea under varying levels of phosphorus
through GWAS and transcriptomics.

First time developed and validated gene
based markers for aphid resistance in Indian
mustard. These are being used to transfer
aphid resistance in agronomical superior
varieties and parents of released hybrids of
Indian mustard.

Developed high oleic acid (60-65%) mustard
genotypes in contrast to 40-45 per cent for
the first time.

Developed and validated gene based markers
for selection of high oleic acid. These are
being used to transfer this desirable trait in
agronomical superior genotypes.

MOLECULAR INTERVENTIONS IN PULSES

A resistance gene for mungbean vyellow
mosaic India virus gMYMIV6.1 has been
mapped on chromosome 6 of urdbean using
QTLSeq.

Mapping of Ascochyta blight disease resistant
gene(s)/QTLs from exotic Cicer arietinum L.
germplasm in cultivated kabuli chickpea is in
progress.

Mapping of botrytis gray mold in chickpea is
under way.

Stem blight resistance and pod borer
resistance from wild species and short stature
and earliness are being mapped using SNP
markers.
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GENOMICS ASSISTED BREEDING IN MAIJOR
FRUIT CROPS

Phytophthora tolerant rootstock hybrids
are being developed and tolerance is being
mapped in an intergeneric F1 population
using SNP markers.

Two intergeneric populations consisting of 230
intergeneric hybrids have been developed for
mapping resistance genes for citrus greening.

Cloning and characterization of Flowering
Locus T (FT) gene from Citrus reticulata L.
has been completed and will be utilized for
induction of early flowering in citrus.

Identification of flowering time control genes
in mango to understand alternate bearing is
in progress.

Guava germplasm has been evaluated
for traits of commercial importance and
these traits are being mapped in different
populations.

Genetic mapping of purple locus in guava
controlling anthocyanin accumulation for
masker assisted breeding has also been
initiated.

VEGETABLE MOLECULAR BREEDING

Male sterility gene ms-1 was fine-mapped on
chromosome 6 in muskmelon and is being
used for developing hybrids.

Fusarium wilt disease resistance gene
has been mapped on chromosome 5 of
muskmelon.
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Mapping of genes for Jassid and yellow vein
mosaic disease resistance in okra is going on.

Identification of genes involved in
parthenocarpy and their expression analysis
provided potential candidate genes for
parthenocarpy in cucumber.

Marker-assisted breedingis routinely followed
for incorporation of male sterility gene in elite
lines of onion and chilli.

GENOME EDITING & GENETIC ENGINEERING

CRISPR/Cas9-mediated genome editing is
being undertaken for different traits in wheat,
rice, tomato, soybean, maize, sugarcane and
potato.

Transgenic sugarcane has been developed by
expressing endochitinase gene cloned from
Trichoderma.

Agrobacterium-mediated genetic transfor-
mation of upland cotton var. PAU Bt3 with
pFGC1008-VG construct has been attempted
which resulted in 29 RNAi cotton plants
confirmed through genomic DNA-PCR using
RNAI cassette specific primers.

A new floral drop genetic transformation in
twoyearsold guava cv. Allahabad safeda plants
with marker-free RNAi construct (pFGC1008-
BAJECR) has resulted in seven RNAi guava
plants confirmed through genomic DNA-PCR
using RNAI cassette specific primers.

The following table summarizes different
genome editing projects being undertaken at
PAU, Ludhiana (Table 3.12).

Table 3.12 List of crops and trait-specific genes being targeted through genome editing and genetic

engineering

Sr. No. Crop Trait targeted Approach
1 Tomato Shelf life, oxalate content Genome Editing
2 Soybean Beany Flavour Genome Editing
3 Rice Bran oil, Haploid induction, herbicide tolerance Genome Editing
4 Wheat Resistant starch, tillering, Herbicide tolerance Genome Editing
5 Maize Haploid induction, Leaf and Sheath Blight resistance Genome Editing
6 Sugarcane Low lignin Genome Editing
7 Potato Resistant starch, Acrylamide content Genome Editing
8 Guava Fruit Fly resistance RNAI
9 Cotton White fly resistance & coloured fiber RNAI & Transgenics
10 Pigeonpea Pod borer resistance Transgenics
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6.6.3.6. IPR CELL / ITMU

The university has a technology marketing and IPR Cell with the responsibilities of filing of the IPR issues
i.e. Patents, Copyrights, PPV & FRA. This cell also helps in commercialization of the technologies developed
by various department of the university. MoA and MoU signing with different firms / companies is also
the function of this cell. The list of Patents filed and granted during last 5 years are enlisted in Table 3.13
and 3.14.

Table 3.13 Patents granted during 2018-19 to 2022-23

l\Skr,. Application No. Invention Department Status
1 1752/DEL/2006 | A process for dyeing textiles using plant | Department of Patent granted on
sources Polygonum bistorata and Cyprus | Clothing and Textiles | 06/09/2018 & number
rotundus 300816
2 1344/DEL/2009 | An improved greenhouse type solar School of Energy Patent granted on
dryer Studies for 14/08/2019 & number
Agriculture 318167
3 1411/DEL/2009 | Technology development for production | Department of Patent granted on
of non-alcoholic naturally carbonated Microbiology 16/01/2019 and number
beverage from fruit juice 305767
4 2319/DEL/2009 | Pressurized All-Glass Evacuated Tube School of Energy Patent granted on
Solar Water Heater Studies for 22/10/2019 and number
Agriculture 323425
5 3796/DEL/2011 | Method for water testing and water Department of Patent granted on
testing kit Microbiology 13/06/2022 and number
399015
6 2093/DEL/2013 | Zinc in clay-mineral receptacles in nano- | Department of Soil | Patent granted on
forms for their use as advance materials | Science and EMN 26/12/2020 and number
including novel fertilizer Laboratory 354498
7 218/DEL/2014 | Heel pushed dual foot operated sugar- FASS, Kapurthala Patent granted on
cane bud chipping apparatus 23/05/2022 and number
397361
8 959/DEL/2014 | Nanofabrication process involving clay Electron Microscopy | Patent granted on
minerals as receptacles for manufac- and Nanoscience 21/07/2021 and number
turing advance nanomaterials including | Laboratory 372346
novel fertilizer (process)
9 989/DEL/2014 | Nanofabrication of phosphorous on Electron Microscopy | Patent granted on
kaolin mineral receptacles and Nanoscience 24/07/2019 and number
Laboratory 316692
10 | 1042/DEL/2014 | Benefication of phosphate rock for the | Electron Microscopy | Patent granted on
segregation of phosphorus containing and Nanoscience 19/09/2018 and number
heavy metal free minerals Laboratory 301187
11 | 710/DEL/2015 | A mutant yeast strain for producing low | Department of Patent granted on
alcoholic debittered beverage Microbiology 16/02/2023 and number
421977
12 | 768/DEL/2015 | Flour composition of gluten free food Department of Patent granted on
grain Food Science and 10/02/2023 and number
Technology 421209
13 | 914/DEL/2015 | A gluten free whole grain flour composi- | Department of Patent granted on
tion and food product Food Science and 30/06/2023 and number
Technology 436517
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Method Thereof

Microbiology

14 | 984/DEL/2015 | Fermentation process for enhanced Department of Patent granted on 1/09/2021
glucose production from sweet sorghum | Microbiology and patent number 376260
bagasse using acidothermophilic fungal
cellulases

15 | 1514/DEL/2015 | A fungal consortium for degradation of Department of Patent granted on
lignin and or silica, process therefore and | Microbiology 20/04/2023 and number
application thereof 429474

16 | 1567/DEL/2015 | Improved water and nutrient perforation | Department Patent granted on
and re-circulation system for pot based of Mechanical 28/10/2022 and number
substrate hydroponics Engineering 410204

17 | 201711007856 | Electronic Soil Disinfector Department of Plant | Patent granted on

Pathology 18/02/2021 and number
358781

18 | 201711032209 | Bacteriological food testing kit (BFTK) for | Department of Patent granted on
rapid and efficient detection of pres- Microbiology 24/08/2023 and number
ence/absence of recurrent indicator and 446897
emerging pathogens in food sample

19 | 201811039891 | Molasses Based Microbial Fertilizer And | Department of Patent granted on
Method Thereof Microbiology 01/03/2023 and number

423627
20 |201811039891 | Molasses Based Microbial Fertilizer And | Department of Patent granted on

01/03/2023 and number
423627

Table 3.14 Applications filed under Indian Patent Act, 1970

I::; Application No. Invention Department Status
1 201811037830 | Biomass Incorporator Department of Application in amended
Farm Machinery examination
and Power Engi-
neering
2 201811046415 | Conveyer belt type mechanical feeding Department of Farm | Application in amended
system for axial flow (paddy thresher) Machinery and examination
Power Engineering
and Department of
Renewable Energy
Engineering
3 201911040489 | Magnetic field assisted freezing process | Department of Pro- | Awaiting for examination
for horticultural produce cessing and Food
Engineering
4 201911040938 | A Process For Bioethanol Production Department of IN ORDER FOR GRANT UN-
From Industrial Graded Wheat Grains Microbiology DER SECTION 43,AWAITING
Using An Alpha Amylase NBA APPROVAL
5 201911051580 | Ready to use zinc phosphide bait for Department of Zool- | Application in ammended
rodent management and method of ogy & Orion Organic | examination
preparation thereof Pvt. Ltd.
6 202011013203 | Mobile Thermoelectric Refrigeration Department of Pro- | Awaiting for request of
System cessing and Food examinaton
Engineering
7 202011018197 | Tractor-operated Seeder For Mat Type Department of Awaiting for request of
Paddy Nursery Farm Machinery examination
and Power Engi-
neering
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8 202011023656 Process for preparing Red Bell Pepper Department of Awaitng request for exam-
Kulcha and Product Thereof Food Science and ination
Technology
9 202111017325 | Fermentative bioprocess for kojic acid Departmenyt of Complete specification filed
production from kinnow waste Microbilogy
10 |202111019252 | An autonomous system for 2-wheel pad- | Department Complete specification filed
dy transplanter of Farm
Machinery
& Power
Engineering
11 | 202211004923 | Sensor based optimal rate controller for | Department of Complete specification filed
foliar spray of nitrogenous fertilizer Farm
Machinery & Power
Engineering
12 | 202211023114 | Lacto-fermented functional metabiotic Department of Complete specification filed
turmeric beverage and salad dressing Microbiology
from fermented powder
13 | 202211038982 | Liquid fertilizer injector Department of Provisional specification
Farm filed
Machinery & Power
Engineering
14 | 202211069184 | Straw size reduction mechine Department of Complete specification filed
Farm
Machinery & Power
Engineering
15 | 202311006571 | Liquid endophytic bacterial inoculant Department of Mi- | Complete specification filed
of Bacillus thaonhiensis PAU_43RN for crobiology (School
enhancing the yield of cotton of Organic Farming)
16 | 202311028033 | A process for modifying whey for prepar- | Department of Complete specification filed
ing leavened food products Microbiology
17 | 202311031339 | A one pot synthesis method for prepara- | Department of Complete specification filed
tion of xanthine derivatives Chemistry
18 |202311031340 | A one pot synthesis method for prepara- | Department of Complete specification filed
tion of xanthine derivatives Chemistry
19 | 202311049990 | A polymeric antimicrobial nano-compos- | Department of Complete specification filed
ite and method of making thereof Microbiology

TECHNOLOGIES DEVELOPED AND COMMERCIALIZED

PAU has developed and recommended several technologies which have been well received by the
farmers and industrialists. The list of the technologies / varieties commercialized by PAU is enlised in
Table 3.15.

Table 3.15 List of technologies/varieties commercialized by PAU 2018-2023

Sr. No. | Name of the Technology No.
Department of Apparel and Textile Science
1. | Mosquito Repellent Cotton Fabric Technology 1
Department of Food and Nutrition
2. Beetroot Powder as a Natural Colorant Technology 1
Vitamin D enriched mushroom powder technology 2
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Department of Farm Machinery and Power Engineering
4. Lucky Seed Drill Technology 2
5. PAU Cutter-cum-Spreader 1
6. PAU Super SMS 10
7. Mat type nursery seeder 1
8. PAU Smart Seeder 16
Department of Food Science and Technology
9. Bottling of Sugarcane Juice Technology 18
10. | Gluten Free Atta 1
11. Multigrain Atta 2
12. Maize Flour for RollableChapati 1
13. Potato parantha/samosa mix from different varieties of potato 1
14. Frozen Potato and Frozen Vegetables Technology 1
15. Making and Packaging of Saag Technology 1
16. | Canning technology of mushroom 1
Department of Microbiology

17. | Apple Cider (Vinegar) 2
18. Brewed vinegar production from sugarcane and fruits 2
19. Brewed Fruit Vinegar Technology 3
20. Fruit vinegar 1
21. Fermentation of Fruits and Vegetables with Lactic Acid Starter Culture Technology 1
22. PAU Lacto-Fermented Functional Beverages and Pickles Technology for Turmeric 2

and Indian Gooseberry

Department of Plant Breeding and Genetics
23. PAU BT-1 cotton seeds 1
24, Maize Hybrid PMH 13 1
25. Mustard hybrid PHR 126 1
26. Maize Hybrid PMH 14 1
Department of Plant Pathology
27. Electric Soil Disinfestor 1
Department of Renewable Energy Engineering

28. Advanced Domestic Solar Dryer Technology
29. Evacuated Tube Collector Solar Dryer Technology.
30. Agro-industrial Solar Dryer Technology
31. Paddy Straw Based Biogas Plant made up of Mild Steel Sheet (Above the Ground) 10
32. | Modified PAU fixed Dome Type Janta Model Biogas Plant having capacity 17

from 25 m 3 /day to 500 m 3/ day.
33. PAU fixed Dome Type Family size Biogas Plant having capacity 7

from 1 m3 /day to 25 m3 /day.

Department of Soil and Water Engineering
34. | Rooftop Vegetable Nutrition Garden Model using Soilless Media Technology 8
Department of Vegetable Science

35. | CH 27 (Chilli hybrid) 14
36. Brinjal Hybrid PBH-4 1
37. Pumpkin hybrid PPH-1 2
38. PRO 7 (Onion Variety) 3
39. Punjab Nawab Punmpkin Variety 2

92 PUNJAB AGRICULTURAL UNIVERSITY
]




RESEARCH SUPPORT

40. |PBH4 2
41. | PSM-1 (Bell pepper) 1
42. Punjab Kheera 1 2
43. Punjab Karela 15 1
44, PC 161 (Carrot variety) 2
45. | CH-52 (Chilli hybrid) 2
46. Tomato-TH-1 1
47. Tomato-PTH-2 1
Total 158

MEETINGS CONDUCTED BY TM & IPR CELL OF PUNJAB AGRICULTURAL UNIVERISTY

The details of meeting conducted (Table 3.16) by Technology Marketing and Intellectual Property Right
Cell (TM & IPR) are as below :

Table 3.16 List of meetings held at TM & IPR Cell of Punjab Agricultural University, Ludhiana in the last

5 years.
Sr.No Date Major Recommendations

1. 02.08.2018 Evaluation of the technology for filing patent.

2. 14.08.2018 Commercialization of PAU Super SMS.

3. 16.08.2018 Commercialization of PAU Cutter-Cum Spreader Technology.

4. 30.08.2018 Evaluation of the Software for filing Copyright.

5. 06.09.2018 Commercialization of Maize Hybrid PMH-5.

6. 18.09.2018 Evaluation of the technology for filing the patent.

7. 25.10.2018 MoU between Welcome Crop Science Pvt Ltd & PAU, LDH for seed production of Chilli
Hybrid CH-27.

8. 29.11.2018 Commercialization of Brewed Fruit Vinegar.

. 17.12.2018 Commercialization of Brinjal Hybrid PBH-4.

10. 04.02.2019 Evaluation of the technology for filing the patent.

11. 18.02.2019 Evaluation of the Evacuated tube Collector Solar Dryer Technology for Commercialization.

12. 07.03.2019 Commercialization of Sugarcane juice bottling technology.

13. 10.04.2019 Commercialization of Evacuated Tube Collector Solar Dryer Technology.

14. 23.05.2019 Evaluation of Punjab Karela 15 (Bitter Gourd Variety) for Commercialization.

15. 31.05.2019 MoU between VNR Seeds Pvt Ltd & PAU, LDH for Punjab Karela 15.

16. 19.07.2019 Commercialization of Punjab Nawab (Pumpkin Variety).

17. 12.08.2019 Evaluation of Ready to Serve Sarson-ka-Saag Canning Technology for Commercialization.

18. 16.09.2019 Commercialization of Rooftop Vegetable Nutrition Garden Model using Soilless Media
Technology

19. 03.10.2019 Commercialization of Chilli Hybrid CH-27.

20. 06.01.2020 Evaluation of the technology for filing the patent.

21. 19.02.2020 Evaluation of the technology for filing the patent.

22. 16.06.2020 Commercialization of PAU Lacto-Fermented Functional Beverages and Pickles Technology
for Turmeric and Indian Gooseberry

23. 05.08.2020 Commercialization of Carrot variety PC 161

24. 03.09.2020 Commercialization of Mosquito Repellent Cotton Fabric Technology.

25. 07.09.2020 MoU between Tiwana Bee Farm & PAU, LDH for Making and Packaging of Saag Technology.

26. 30.09.2020 Commercialization of Beetroot Powder as a Natural Colorant Technology
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27. 11.02.2021

MoU between National Horticultural Research and Developement Foundation & PAU, LDH
for Chilli Hybrid CH-27, Brinjal Hybrid PBH-3, Pumpkin Hybrid PPH-1, Muskmelon Hybrid
MH-27, Onion Hybrid POH-1 and Variety PRO-7

28. 05.03.2021

Evaluation of the technology for filing the patent.

29. 24.03.2021

Commercialization of Modified PAU fixed Dome Type Janta Model Biogas Plant having ca-
pacity from 25 m3/day to 500 m3/day.

30. 30.03.2021

Commercialization of Seeds of parental lines of chilli hybrid CH-52

31. 22.07.2021

Commercialization of Maize Hybrid PMH 13.

32. 28.07.2021

Commercialization of Vitamin D enriched mushroom powder technology.

33. 26.08.2021

Evaluation of the technology for filing the patent.

34. 10.09.2021

Commercialization of Mustard hybrid PHR 126.

35. 21.09.2021
1m3/day to 25 m3/day

Commercialization of PAU fixed Dome type family size biogas plant having capacity from

36. 28.09.2021

Evaluation of the technology for filing the patent.

37. 12.01.2022

Commercialization of Mat type nursery seeder.

38. 19.04.2022

Evaluation of the Software for filing Copyright.

39. 25.04.2022

Commercialization of PAU Smart Seeder Technology.

40. 09.06.2022

Evaluation of the technology for filing the patent.

41. 16.08.2022

Commercialization of Electric Soil Disinfestor.

42. 29.08.2022

Evaluation of the technology for filing the patent.

43. 15.09.2022 Evaluation of the copyright.

44. 30.09.2022

MoU between Kissan Enterprises & PAU, LDH for Gluten Free Atta

45. 17.10.2022

Evaluation of the technology for filing the patent.

46. 20.12.2022

Evaluation of the technology for filing the patent.

47. 13.02.2023

Evaluation of the technology for filing the patent.

48. 22.02.2023

Commercialization of Maize Hybrid PMH 14

49, 24.02.2023
ed tubes.

Commercialization of Evacuated tube collector solar dryer employing conventional evacuat-

50. 03.04.2023

Evaluation of the technology for filing the patent.

51. 10.05.2023

Commercialization of Apple Cider (Vinegar)

52. 25.05.2023 Evaluation of the copyright.

53. 25.05.2023

Commercialization of Potato parantha/samosa mix from different varieties of potato

6.6.3.7. CENTRAL INSTRUMENTATION UNIT

The University does not have a single Central
Instrumentation Unit but several central facilities
which cater to various research, analytical and
other necessities of the graduate students and the
faculty members. These facilities are as follows:-

1. NABL accredited pesticide residue laboratory

The NABL accredited pesticide residue analysis
laboratory functions as the ‘Referral Lab’ for
agrochemicals residue analyses at the national
level. This laboratory was established in 1968
under the guidance of Dr H.R. Krueger from

Ohio State University, USA. It is equipped with
latest sophisticated instruments like Gas Liquid
Chromatographs (GLC), Gas Chromatograph-Mass
Spectrometry (GC-MS), High Performance Liquid
Chromatograph (HPLC ), Liquid Chromatograph-
Mass Spectrometry (LCMS/MS), Solid Phase
Extraction (SPE), High Performance Thin Layer
Chromatograph (HPTLC), and other accessory
equipments required for preparation and
processing of the samples for the analysis. The
laboratory has contributed for the development
and validation of simple, cost effective and reliable
methodology for the estimation of pesticide
residues in different commodities.
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Food analytical laboratory

This laboratory caters to analysis of various
types of raw and processed food samples
with the use of several analytical equipment,
including the Fibre tech, Water activity
meter, Spectrophotometer, Salt Analyzer,
Rapid Visco Analyzer, Differential Scanning
Calorimeter, Gas Analyzer, Moisture Analyzer
and Instant Analyzer. Another central facility,
Food Industry Business Incubation Centre
(FIBIC) was established in the year 2015. The
main objective of FIBIC is to develop and
upscale technologies for processing and value
addition of agricultural produce, provided
hands on training, incubational facilities
and development of entrepreneurship skills
so as to minimize postharvest losses and
to manage the glut of perishable crops.
This central facility has specialized types of
equipment such as forced convection oven,
oven stream series, burst strength analyser
which are required for performing different
food analysis.

Irradiation laboratory

The laboratory houses a Gamma Chamber
(model GC 2000) established in the year
2009 which has been operational to carry
out radiation breeding research for various
crop plants in different departments of the
university

Plant tissue culture and genetic
transformation facility

The plant tissue culture and genetic
transformation facility hosts students from
various departments of the University for their
post-graduate research. The facility supports
research on various aspects of plant tissue
culture on vegetable, horticultural, field,
forest and floricultural crops. In addition, the
gene transfer facility is used for incorporating
biotic and abioitc stress related genes in crop
plants.

Bioinformatics Unit

Another central facility has also been
developed in School of Agricultural
Biotechnology. Bioinformatics Unit hosts a
sub- DIC centre funded by DBT to support

bioinformatics infra-structure and facilities.
This centre is offering bioinformatics courses
and training to the students and faculty.
This facility is equipped with 22 computers
for teaching and practical classes. Centre
also hosts one 40 node high performance
computing system for cutting edge research
in the field of agricultural genomics. Sub-
DIC was the part of International Wheat
Genome Sequencing Consortium and has
contributed towards generation of genetic
and physical map of wheat chromosome
2A. Centre provides support in research for
whole genome and transcriptome assembly
and annotation projects within the University
belonging to crops like wheat, rice, maize,
pathogens, guava, mango, pulses, etc.

Natural Resource Management Laboratory

The  Natural Resource  Management
Laboratory was established in the year
2003 as a central facility for the analysis
of soils, plants, manures, water, etc. The
laboratory is equipped with sophisticated
analytical instruments including Inductively
Coupled Argon Plasma-Atomic Emission
Spectrophotometer (ICP-AES) model iCAP
6300, Inductively Coupled Plasma -Mass
Spectrophotometer (ICP-MS) Agilent make
7700 series ICP-MS system, Atomic Absorption
Spectrophotometer (AAS) model Avanta, Gas
Chromatograph (GC), CHN Analyser and an
lon Chromatograph. These instruments have
been utilized for analysis of soil, plant, water
and other biological samples for research
purposes and for testing on payment basis.

Electron Microscopy and Nanoscience
Laboratory

This laboratory was established in the
year 20060ut of one-time special grant of
Rupees 3.5 crores by the Indian Council of
Agricultural Research, New Delhi. It caters to
the electron imaging and spectroscopy needs
of the students of various departments of the
University and other institutes across India.
The laboratory houses Scanning Electron
Microscope model s3400-N, Transmission
Electron Microscope model H - 7650,
Fluorescence microscope model DM-50008B,
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Fourier Transform Infra Red Spectroscope
model thermo 6700, Atomic Force Microscope
di-CP-1l, lon sputter coater and bench top
evaporator facilities for analysis of material,
biological and other samples.

Central Instrumentation Lab

College of Basic Sciences has one Central
Instrumentation laboratory. The lab is
equipped with UV-VIS Spectrophotometer
attached with computer from Shimadzu
Corporation. Water Alliance Series Column
Heater and Column Heater/ Cooler from
Waters Corporation, USA. In addition to
these major instruments cell is also equipped
with five BODs, metabolic shaker, rotary
vacuum evaporator, leaf area meter, digital
melting point apparatus, centrifuge, cooling
centrifuge, sonicator and many more
commonly used instruments.

Molecular Biology Laboratory

State of art Molecular Biology laboratory was
established in the College of Basic Sciences
and Humanities. The lab is equipped with
HPLC, atomic absorption spectrophotometer,
Beta scintillation counter, PCR, gel doc
system, 2D electrophoresis with series of
vertical and horizontal electrophoresis,
refrigerated centrifuges, laminar flow, bio-
photometer and deep freezers for studying
biological processes, DNA amplification,
characterization of the molecular markers
and cloning full length genes responsible for
providing various abiotic and biotic stresses,
resistance to heavy metal toxicity in plants and
understanding the basic metabolic regulation

RESEARCH SUPPORT

and anti-nutritional factors at molecular and
biochemical levels.

6.6.3.8. Global Support

Different initiatives serve to impart global support
to the faculty and students:

The University has MoU with many
Agricultural Universities/ Institutes abroad as
listed elsewhere. An adjunct faculty member
provides coordination support in these
matters.

The alumni of the university are spread
around the globe and coordinate with PAU
through our Alumni cell in forging ties with
top Agricultural Universities and Institutes of
the world. A faculty member is designated
for coordinating corporate and international
affairs.

PAU maintains a corpus fund for sponsoring
faculty trainings of three months to one year
in advance laboratories abroad. The details
of the faculty members trained abroad under
this initiative are given in Annexure V (a)

PAU has a provision for taking Co-major
advisors from faculty of advanced universities/
institutes abroad on advisory committee of
the postgraduate students.

PAU has a system of sabbatical leave (one
year, with pay) for focussed academic work in
advanced institutes.

International projects serve as platform for
further collaborations.
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6.6.4. Extension Support
6.6.4.1. Extension Council:

As per the requirement of Model Act of ICAR, the
Extension Council was constituted on 28.11.2011
by an amendment of Statutes in the meeting of
Board of Managmenet (BOM), for finalizing all
the matters concerning extension. The Extension
Council meeting is held twice a year.

Present composition of the Extension Council:
e  Chairperson - Vice-Chancellor

e Member Secretary - Director of Extension
Education

Members:

e Directors of Agriculture/Horticulture/Animal
Husbandry/Fisheries and Chief Conservator
of Soils, Punjab, Principal Conservator of
Forests, Punjab (depending upon mandate
and programmes of the University) of the
Government.

e Director of Research

e All Deans

e All Additional Directors

e Associate Directors of KVK

e Two eminent persons in the Field of Extension
Education

e Two progressive farmers

EXTENSION SUPPORT

e Two co-opted members from related

organizations

e Registrar and Comptroller as non-member
invitees

Functions of the Extension Council

The Extension Council shall consider and make
recommendations in respect of:

a. Extension Education Programmes and
Projects of the University.
b. Coordination of Extension Education

Activities.
c. Development of Farmers’ Education, Training
and Advisory Services.

d. Monitoring and evaluation of the Extension
Education Programmes and Projects of the
University.

e. Any other matter referred to it by the Vice-
Chancellor, Board or any other authority of
the University.

Extension Council Meetings

Eleven Extension Council meetings (Table 4.1)
were organised during the period.

6.6.4.2. Directorate of Extension Education

The mandate of Directorate of Extension Education
is:

coordination
farm-women,

e Planning, organization and
of trainings for farmers,
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entrepreneurs and extension workers

Dissemination of latest research findings
among farmers/farm women/entrepreneurs

Additional Director of Communication
Associate Director (Skill Development)
Farm Advisory Service Centres (FASCs)

and extension personnels e Krishi Vigyan Kendras (KVKs)
e Feedback to the Directorate of Research e Subject Matter Specialists of different
Table 4.1 Details of Extension Council meetings departments

held in the last five years e Agriculture Technology Information Centre
S. No. | Extension Council meeting | Date of Meeting (ATIC)

1 1ot 05.11.2018 e Skill Development Centre (SDC)
2. 13th 18.06.2019 e Kairon Kisan Ghar
3. 14 21.11.2019 e Communication Centre
4. 15t 27.02.2020 Staff Pattern
> 167 23.09.2020 i) District Extension Systems: Under Directorate
e iz 28.04.2021 of Extension Education, scientists working in
- 18" 2 U202 different departments (Fig 4.1) are involved
8. 19" 17.04.2022 in the extension education activities of the
9. 20" 21.11.2022 University. KVKs have a strength of 126
10. 21 19.05.2023 scientists who are involved in imparting

training to farmers, farm women and in-
service extension personnel on various
activities of agriculture and allied fields in
18 districts. Staff position of KVKs is given in
Table 4.2. There is a unique system of Farm
(2) Advisory Service Centre in 15 districts of the

Directorate of Extension Education has the
following establishment:

e Director of Extension Education
e Additional Directors of Extension Education

Table 4.2 Detail of Staff position in the KVKs of PAU.

Name of KVK Programme Faculty Ministerial Technical/ Supporting
Co-ordinator Staff Driver Staff/Beldar
Amritsar 1 5 2 4 2
Bathinda 1 6 2 4 1
Faridkot 1 6 1 3 1
Fatehgarh Sahib 1 6 2 5 1
Ferozepur Vacant 3 1 5 1
Gurdaspur 1 6 2 4 1
Hoshiarpur 1 4 1 4 1
Jalandhar 1 5 2 4 1
Kapurthala 1 5 2 5 1
Ludhiana Vacant 5 2 4 1
Mansa Vacant 5 2 2 1
Moga 1 5 2 4 1
Muktsar 1 4 1 5 1
Patiala - 6 2 4 1
Pathankot 1 6 1 2 Vacant
Ropar 1 4 2 5 1
Sangrur 1 4 2 2 Vacant
SBS Nagar Vacant 6 2 5 1
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Table 4.3 Detail of Staff position in the FASCs of PAU.

Name of FASCs Scientist Ministerial Technical/Driver Supporting Staff/
Staff Beldar/ Messenger
Amritsar 2 1 1 1
Barnala 2 1 Vacant Vacant
Bathinda 3 Vacant Vacant 1
Faridkot 1 1 1 (Working at RHSF) 1
Fazilka 1 Vacant Vacant Vacant
Ferozepur 1 Vacant Vacant Vacant
Gurdaspur 1 Vacant 1 Vacant
Hoshiarpur 2 Vacant Vacant Vacant
Jalandhar 1 Vacant Vacant Vacant
Kapurthala 1 Vacant Vacant 1
Patiala 2 1 Vacant 1 (working at KVK
Ropar)
Ropar 2 1 Vacant 1
Sangrur 1 Vacant Vacant 1
SAS Nagar 1 Vacant Vacant 1
TarnTaran 3 Vacant Vacant Vacant

state in which 24 scientists are working (Table
4.3). The main mandate of these scientists
is conducting of adaptive research trial at
farmers’ fields and providing feedback to the
research system.

Landscaping, Food Science and Technology,
Food and Nutrition, Clothing and Textiles,
Home Science Extension and Communication
Management, Family = Resource  and
Management, Human Development,
Processing and Food Engineering, Farm
Machinery and Power Engineering, Soil and
Water Engineering, Economics, Forestry and
Natural Resources and Zoology are associated
with various extension activities of the
University. There are various Subject Matter

ii) Extension Scientists at Headquarter: The
Departments of Agronomy, Entomology,
Extension Education, Plant Breeding and
Genetics, Soil Science, Farm Management,
Plant Pathology, Fruit Science (Pomology),
Vegetable Crops, Horticulture and

Director of Extension Education

ADEEs —— ADC

ATIC (Plant clinic) Extension Specialist Skill Development

KVKs Communication

scientists at Headquarters Centre Centre (PABI)
FASCs Ass9ciate/Deputy
District Extensi Directors (trg)
istrict Extension Subject Matter
Scientist Specialist

Fig. 4.1: Set-up of Directorate of Extension Education
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Specialists working in the field of Agronomy,
Soil Science, Entomology, Plant Pathology
and Farm Machinery, Fruit Science, Food
Processing etc. who are directly involved in
the extension activities of the University.
In  Agricultural Technology Information
Centre (ATIC), six scientists in the discipline
of Agronomy/Entomology/Plant Pathology/
Animal Science/Farm Management are
working to deliver technology and redress the
field problems of the visiting farmers.

Communication Centre: It serves as a house
for providing farm information to farmers,
stakeholders and public through various
channels of communication i.e. publications,
television, radio, YouTube, Facebook, Twitter,
LinkedIn, exhibitions, audio and video
cassettes, DVDs, CDs, posters etc. A total of
four scientists are involved in disseminating
the technologies through publications, online
farm literature, T.V./Radio talk, audio/video
cassettes, DVDs/CDs, posters etc. During the
period under report, the Centre published
more than 200 farm bulletins on different
subjects of agriculture and allied fields. The
Centre also published Package of Practices
for crops of Punjab, twice a year, both in
English and Punjabi. The Centre published
60 issues each of the two farm magazines
namely Progressive Farming (English) and
Changi Kheti (Punjabi) during last 5 years.
The Directorate has Kairon Kisan Ghar with
housing facilities for visiting farmers/farm
women/young unemployed youth who are
enrolled in some training at PAU. It has a
strength of three scientists who are involved
in imparting training to farmers, farm women
and in-service extension personnel on various
activities of agriculture and allied fields.

Skill Development Centre: Punjab Agricultural
University got the honour to establish
Punjab’s first Skill Development Centre in
agriculture aiming for capacity building in
agriculture as well as its allied sectors and
bridge the gap between laboratories and
farm. Skill Development Centre established
at Punjab Agricultural University, under the
National Skill Development Mission has
been affiliated as a training provider and

EXTENSION SUPPORT

Training of Trainers (TOT) programme by the
Agriculture Skill Council of India (ASCI) and
Food Industry Capacity and Skill Initiative
(FICSI). The Skill Development Centre focused
on the development of entrepreneurial skills
to raise production and farm income as well
as improving employment opportunities in
agriculture and allied fields. The emphasis
is given to equip the youth with knowledge,
practical skills and its applications so that
they can participate in nation’s productivity.
All the skill development programmes are
planned, monitored, assessed, certified and
followed up by National Skill Development
Corporation. The Certificates of these courses
are recognized throughout the country. Apart
from these, more than thirty specialized
training courses and two integrated crop
production courses for young farmers for
three months duration have been organized
forfarmers/farm womenandrural youth. Also,
about twenty in-service training programmes
have been organized for the enhancement of
knowledge and skills of in-service extension
personnel. Monthly training camps have been
conducted for the members of the Farmer’s
Clubs/ Associations.

Punjab Agri-Business Incubator: Punjab
Agricultural University, Ludhiana, has been
bestowed with an incubator namely Punjab
Agri Business Incubator (PABI) under RKVY-
RAFTAAR Agri-Business Incubator scheme
of Ministry of Agriculture and Farmers’
Welfare, Government of India, in March,
2019. Two programmes are being run under
the Incubator with the name Uddam (Idea
stage-grant-in-aid upto Rs 5 lakh) and Udaan
(Expansionstage-grant-in-aid uptoRs 25 Lakh).
Under both of the programmes, applications
of startups from agriculture and allied sectors
are being invited and shortlisted startu-ps by
RIC (RKVY-RAFTAAR Incubation Committee)
have been provided the two months training
programme and intensive technical and
business mentoring. All the aspects related
to startup, business, marketing, Intellectual
Property, communication skills, finance and
government schemes are covered in the
training programme. The physical facilities
provided in incubator contain the office
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space, conference/meeting room, library,
internet facility, laboratory assistance at PAU.

Main focus areas which have been covered
under the scheme are; Functional Health &
Convenient Food, Food Processing, Waste to
Wealth, Farm Mechanization, Bee Keeping/
Honey Processing, Mushroom Cultivation,
Agri Clinic Services, Organic Farming &
Inputs, Precision Agriculture, Floriculture and
Landscaping and Agri Supply Chain. In four
cohorts, a total of 57 startups (21 in Uddam
and 36 in Udaan) have been selected for
grant-in-aid comprising Rs. 7.64 Crore so far
(Table 4.4). The cohort V was launched in
April 2023 and applications are invited from
Punjab and its neighbouring states.

Table 4.4: Agri-business start-ups selected by
PAU-PABI.

Extension Coordination Mechanism: Scientists
from KVKs and FASCs also act as resource persons
in block and district level camps organized by the
Departments of Agriculture, Horticulture, and
other agencies like IFFCO, KRIBHCO, NFL or etc.,
The Research and Extension Specialists Workshop
for Rabi, Kharif, Vegetable, Sericulture and Flower
crops, Fruits, mushroom and agro-forestry are
regularly organized each year in which extension
personnel of the concerned departments
participate. A State level training planning is also
organized regularly in the month of February to
finalize the training programme for 18 KVKs. A total
of 31 such workshops were organized during last 5
years. The Directorate of Extension Education has
good linkages with line departments (Figure 4.2).

Extension Programmes: A total of 7811 training
courses were organized by different KVKs as well
as by different training units and departments. In

S. No. A‘;p'ica' s.rt’a:‘ed Se'f“ed Amount these trainings, numerous farmers, farm women
ons e fun?ilirng and field functionaries of the development
T = - = 20 s departments i.e. Agriculture, Horticulture,
(Pre-seed) Soil and Water Conservation participated. The
UDDAN 393 79 36 105 Lakhs trainings covered various aspects of agriculture
(Seed in addition to Home Science aspects like Food
Stage & Nutrition, Clothing & Textile and Famil
g g y
Total 910 149 57 764 Lakhs Resources Management etc. During the period
under report, 38213 frontline, method and
DIRECTORATE OF EXTENSION EDUCATION
|AGRICULTURE| | HORTICULTURE | | SOILAND WATER ANIMAL CO-OP.DEPTT.
l l CONSERVATION HUSBANDRY IFFCO,
1 1 KRIBHCO,
RES. & EXT. SPECIALIST RES. & EXT. SPECIALIST NFL,
WORKSHOP FOR KHARIF WORKSHOP FOR %ﬁﬁﬁﬁ; SFl:)Elf ;%%isz REFRESHER TRAINING NABARD,
& RABI CROPS HORTICULTURAL CROPS WATER CONSERVATION COURSES BANK etc.

l |

l l !

DISTRICT LEVEL

TRAINING CAMPS REFRESHER TRAINING
RESOURCE PERSONS REFRESHER TRAINING
TRAINING CAMPS COURSES P
BLOCK LEVEL REFRESHER TRAINING
TRAINING CAMPS COURSES N2 DG O RESOURCE PERSONS

l l

REFRESHER CITRUS, MANGO, GUAVA,
TRAINING COURSES PEAR & LITCHI SHOWS

l !

RESOURCE PERSONS

RESOURCE PERSONS

Fig. 4.2: Linkages with line departments and other agencies
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Training to farmers

result demonstrations were conducted (Table
4.5). Frontline demonstrations were conducted
by the Krishi Vigyan Kendra/FASC scientists on
summer moong, mash, maize, gram, gobhi sarson
and groundnut etc. to demonstrate production
and protection technologies. Method & Result
demonstrations included method of taking soil
and water sample, use of tensiometer in paddy,
herbicide spray technology, use of leaf colour
charts for need based nitrogen application, crop
residue management, happy seeder, mechanical
paddy transplanter, dyeing of fabric, preparation
of soaps and detergents and preparation of soft
toys etc.

Extension and Technology Dissemination
System: Various technologies were disseminated
by organizing Kisan Melas on mass scale, farmers
training camps, demonstrations, field days, farmer
scientist interface, exhibitions, research trials, PAU
kisan committee meetings, fruit and vegetable
grower meetings, PAU Kisan Club meetings and
other utility services (Table 4.5). Total number of
Kisan Melas organized during the period were 70.

During Covid situation Kisan Melas were organized
virtually. The Kisan Mela is considered as the
best tool for technology transfer to the masses.
A total of 7848 training courses were organized
by different KVKs and other departments.
FASCs & KVKs organized exhibitions at farmers
fair, workshops, farmers-scientist interface,
district-, block- and Village-level camps and at
demonstration sites to motivate the farmers for
adoption of latest technologies. During the period
under report, 2236 exhibitions were arranged
which act as excellent platform for dissemination
of information among the visitors. A total of
1494 field days were organized by the extension
scientists of the University at various locations
throughout the state to educate the farmers about
the performance of new varieties, technologies
developed by the University at farmers’ fields.

Farmers’ Clubs and Committees: PAU has
formulated many dedicated clubs, associations
and committees containing progressive farmers
and farm women. Regular meetings are conducted
in which agricultural updates are being provided
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Table 4.5: Year-wise details of Extension programmes organized and utility services provided by PAU.

Activity 2018-19 2019-20 2020-21 2021-22 2022-23 Total

Kisan Melas 14 9 9 15 23 70
Workshops 5 5 6 4 6 26
Trainings 1,651 1,426 1,507 1,834 1,430 7,848
Field Days 388 281 320 345 160 1,494
Awareness Camps 1,330 1,419 408 549 748 4,454
Exhibition 827 690 99 258 362 2,236
Front line/Method/Result 3,226 5,363 5,299 5,418 18,907 38,213
Demonstrations
Adaptive Research Trials 1,161 830 464 496 342 3,293
On Farm Trials 134 107 116 116 135 608
Farmers' visits 7,045 55,441 49,206 43,955 36,561 1,92,208
Telephone queries 25,627 10,100 13,402 42,906 40,590 1,32,625
Field visits 74,867 65,550 50,561 11,386 38,513 2,30,629
Advisory services to farmers 1,44,559 1,28,057 1,19,224 66,851 8,012 4,66,703
Diagnostic service 7,015 5,233 12,286 6,373 6,838 37,745
Referred samples by the exten- 56 54 50 928 - 1,088
sion functionaries
Lectures delivered/attended 3,508 3,172 3,225 3,085 3,043 16,033
Radio/TV talks 324 328 166 161 108 1,117
Exposure visit 181 177 85 143 200 786
Soil Health Card 8,896 10,565 6,102 2,569 2,488 30,620
Bio-fertilizers (acres) 20,720 72,474 31,685 42,901 3,676 1,72,456
Bioagents (acres) 10,336 7,891 7,125 1,642 - 26,994
Extension articles 318 98 460 489 420 1,785
Extension Bulletins/ Pam- 215 45 42 86 33 421
phlets/ Folder/ Leaflets

to them and their feedbacks are recorded 7. PAU Flower Growers Association (2017)

to streamline the research projects. These

progressive farmers are the torch bearers who help
in dissemination of technology further to masses.
A direct interaction is being maintained between
research scientists and farmers/stakeholders from
different agroclimatic zones. The list of 12 clubs/
Associations and 3 committees along with their
year of establishment in parenthesis is given as
under:

CLUBS

PAU Kisan Club (1966)

Farm Women Wing (1983)

Punjab Naujwan Kisan Sanstha (1983)
Beekeepers Association (1991)

Tree Growers Association (2007)

AN A T o

Seed & Nursery Producers Association (2011)
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PAU Soybean Processors Club (2017)
PAU Organic Farming Club (2017)
10. PAU Mushroom Grower Association (2018)

11. Crop Residue
(2018)

12. PAU Aromatic and Spice Growers Association
(2022)

Management Association

COMMITTEES
1. PAU Farmers Committee (1970)

2. PAU Fruits & Vegetable Growers Committee
(1989)

3. Agricultural  Equipment
Committee (1995)

PAU Virtual Kisan Mela: In India, the first case
of COVID-19 was reported in Kerala on 27

Manufacturer’s

PUNJAB AGRICULTURAL UNIVERSITY




EXTENSION SUPPORT

January 2020. The Indian Government imposed a
nationwide lockdown on 24™ March 2020 for 21
days, which was extended up to 30™" May 2020
(a total of 68 days). After that, services were
resumed in a phased manner starting on 8 June
2020, except in the containment zones. Still, there
were restrictions on gatherings and movements.
The First-ever Virtual Kisan Mela was organized
by PAU, Ludhiana in September 2020 in which
more than 2 lakh farmers benefitted. This was
the first-ever farmers’ fair organized online by any

SAU in the country. The Kisan Melas in 2021 with
a total of 6.5 lakh beneficiaries each during March
and September. In March 2022, six Kisan Melas
were organized virtually while seventh one was
organized in physical mode at Bathinda.

Sarkar-Kisan Milni (Government-Farmer Meet):
The first-ever Sarkar-Kisan Milni was organized by
PAU on 12™ Feb, 2023 and second Sarkar-Kisan
Milni was organized on 11" May 2023. The Punjab
Government is formulating new agriculture policy

Glimpses of Kisan Melas

Pehli Sarkar-Kisan Milni

Dooji Sarkar-Kisan Milni
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in which suggestions were sought directly from
the end beneficiaries of the policy, i.e. farmers.
In these milnis, PAU departments and different
line departments displayed their techniques in
different stalls and interacted with farmers.

Food Craft Mela

PAU organised Food Industry and Craft Mela
for enterpreneaur trained by PAU Departments
and KVKs. Various allied departments and other
institutes related to Food & Craft items such as
GADVASU, CIPHET, NESTLE, VERKA, MILKFED,
MARKFED, Punjab Agro Industries Corporation
etc. were also be invited to participate in this
Mela.

6.6.4.3. Extension Planning and Technological
Impact

The technologies developed at PAU sometimes
may not be applicable as such in the field and

need assessment and refinement which needs to
be done at farmers’ fields. The problems noticed /
observed by the extension staff at the time of field
visits and during discussion with the development
staff and farmers are passed on to the Directorate
of Research for further research. Feedbacks
are also provided by the field staff of the State
development departments during the Research
and Extension Specialists Workshops.

Frontline Demonstrations (FLDs) were arranged
for pulses, oilseeds, fodders etc. on new
innovations and technologies related to farmers
needs especially related to their agriculture and
allied fields, at their fields. Adaptive Research
Trials (ARTs) were conducted at farmers’ fields
under different agro-climatic conditions to test
the adaptability of new technologies generated
by the research system. A total of 3293 ARTs
were conducted at different locations to evaluate
new crop varieties, production and protection
technologies (Table 4.5). Some of the important
ARTs were evaluation of new varieties of rice,
basmati rice, wheat, sugarcane, mustard, oats,
berseem and rajmash, testing of plant protection
technologiesincludingnew herbicides, insecticides
and fungicides.

6.6.4.4.Implementation of National Initiatives

National Initiative in Climate Resilient Agriculture
(NICRA): The need for climate-resilient agriculture
and efficient use of natural resources such as
water and soil are brought into greater perspective
by heat/cold stress and unpredictable rainfall in
Punjab, which is an important food grain growing

Table 4.6 Adoption of different interventions/technologies in the adopted districts

Interventions Percent adoption of technology in various districts
Bathinda Faridkot Fatehgarh Roopnagar
Sahib
Laser land levelling 99 98 41 58
Direct seeded rice 75 6.6 13
Zero tillage 65 49 2 7
Happy seeder 70 3.4 35 31
Baler cum knotter 75 58 - 3
Quality seed 70 70 - -
Mineral mixture/uromin licks 55 55 5 66
Kitchen garden 85 85 100 72
Animal vaccination 45 64 100 70
Green manuring 14 23 7 10
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state in India. National Initiative in Climate
Resilient Agriculture (NICRA) was launched during
February 2011 by Indian Council of Agricultural
Research (ICAR) with the funding from Ministry
of Agriculture, Government of India. The mega
project has three major objectives of strategic
research, technology demonstrations and capacity
building. Assessment of the impact of climate
change with formulation of adaptive strategies
is the prime approach under strategic research
across all sectors of agriculture, dairying and
fisheries. Evolving climate resilient agricultural
technologies that would increase farm production
and productivity vis-a-vi$ continuous management
of natural and man-made resources constitute an
integral part of sustaining agriculture in the era
of climate change. The four modules of NICRA
i.e. natural resource management, improving soil
health, crop production and livestock are aimed
by making the farmers self-reliant. Under this
project, Faridkot, Bathinda, Fatehgarh Sahib and
Ropar districts were selected in Punjab. Each KVK
selected one village in their respective district
representing the climate vulnerability of the
district. Drought and heat waves were primary
considerations in the selection of districts,
Bathinda and Faridkot. Frost and cold waves were
primary climatic variability in Fatehgarh Sahib and
Roopnagar. Under NICRA project, KVKs selected
villages, held stakeholder meetings and carried
out baseline surveys. KVK Bathinda selected
village Kili Nihal Singh with total cultivated area
of 810 hectares. KVK Faridkot selected village
Pindi Balochan with a total cultivated area of
1060 hectares. KVK Fatehgarh Sahib selected the
village of Badaucchhi Kalan where total cultivated
area was 952 hectares. KVK Roopnagar selected
five villages- Rashidpur, Fatehgarh Viran, Rampur
Fasse, Mohan Majra and Behrampur bet with total
cultivated area of 853 hectares.

Impact analysis revealed that NICRA interventions
increased resilience at the farm, household and
village levels. Adoption level of natural resource
management technologies such as zero-tillage,
happy seeder, direct seeded rice and straw balers
has increased in these four districts. Since 2012,
area under zero tillage and happy seeder has
been increasing day by day (Table 4.6). To improve
livelihood, subsidiary occupations like dairy farm,

backyard poultry, piggery, jaggery production and
protected cultivation units were established in the
NICRA villages. NICRA villages functioned as model
villages and became knowledge hubs/centres for
out-scaling technologies in large areas.

In 2021-22, two districts, Fatehgarh Sahib and
Roopnagar were replaced with new districts,
Moga and Gurdaspur based on climate variability
index. In the initial phase in Moga and Gurdaspur,
efforts were made to generate awareness among
the farmers regarding climate smart technologies
developed by PAU in field and horticultural crops.
Popularisation of technologies by conducting
various demonstrations on short duration variety
of paddy (PR 126), CRM technologies, Direct
Seeded Rice (DSR), summer green gram, green
manuring with sunhemp and fodder maize
resulted in increase in area under these crops in
village Meenia. Demonstrations were conducted
on climate resilient and economically viable
technologies like kitchen gardening, fruit nutrition
garden, animal mineral mixture, UMMB bricks,
mastitis kits and backyard poultry had total
adoption by the farmers after completion of trials.
Further, establishment of water harvesting unit
and custom hiring centre at village level are in
development phase.

Farmer FIRST Programme:

The project entitled “Technology application
and upscaling for sustaining natural resources
and augmenting farm income: Farmers led
“market linked approach” under the Farmer FIRST
programme is operational since February, 2017
under Directorate of Extension Education in two
villages namely Taranji Khera and Chatha Nanhera
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of Sangrur district. There is a team of total 15
members (one Pl, seven CoPls, four associated
scientists, one research fellow and two senior field
assistants) in this project. Main objectives of the
project are as under:

i) To assemble, integrate and assess technically
feasible, economically viable, socially
compatible and commercially up scalable
technologyoptionsforsustainable agriculture.

ii) To design and test suitable technologies, crop
choices, networks, linkages and institutional
models for marketing and value addition
of agricultural produce for enhancing the
income of farming families.

iii) To analyze the impact of the technological
interventions, identify factors of success/
failure, suggest strategy for up-scaling of
successful technologies and provide feedback
to the research system of un-successful
technologies for their modifications.

iv) To build capacity of farmers and farm
women to sustainable technologies and

practices as well as to promote subsidiary
enterprises/secondary agriculture for income
enhancement.

Various interventions are being carried out
in seven modules namely natural resource
management module, diversification, vegetable
crops, value addition, subsidiary enterprises,
livestock-based modules and integrated farming
system. The farmers expressed their satisfaction
with the interventions such as short duration
varieties of rice for efficient water management,
Direct Seeded Rice by Lucky Seed Drill, PAU Happy
Seeder/Super Seeder/Smart Seeder for wheat
sowing for in situ paddy straw management,
green Manuring in rice-wheat cropping system,
diversification with pulses and oilseeds, low-tunnel
cultivation of vegetables, primary processing unit
for oilseeds, pulses and vegetables, bee keeping,
mushroom growing, deworming of dairy animals,
mineral mixture and IFS models.

The successful mobilization of diverse groups
and the subsequent building of their capacity is a
crucial aspect of Farmer FIRST Project. Concrete

Table 4.7 Details of identification of farm innovators and grooming them as technology agents

Sr No Name of technology/ Intervention Farm Innovators
Chatha Nanhera Taranji khera

A. NRM Module
Short duration varieties of rice for efficient water management Lakhwinder Singh Bawa Singh
Direct Seeded Rice by Lucky Seed Drill Naib Singh Satjeet Singh
PAU Happy Seeder/Super Seeder/Smart Seeder for wheat sow- Balwinder Singh Gurmeet Singh
ing for in situ paddy straw management

4. Green Manuring in rice-wheat cropping system Jeet Singh Prem Singh
B. Diversification

5. Rapeseed (Gobhi sarson) Boota Singh Hardeep Singh
C. Vegetable Crops

6. New high yielding vegetable varieties/ hybrids Mandip Singh Jaspal Singh
Low tunnel cultivation of vegetables Vinder Singh Hakam Singh
D. Value addition

8. Primary processing unit for oilseeds, pulses and vegetables Naib Singh Jagseer Singh
E. Subsidiary Enterprises

9. Beekeeping Nirbhai Singh Inderjeet Singh

10. Mushroom production Dara Singh Gurmeet Singh
F. Livestock based Modules

11. Deworming and feeding of mineral mixture Jujhar Singh Jugraj Singh

12. Prevention against Mastitis Sadanpreet Singh Nirbhai Singh
G. Integrated Farming System

13. Popularization and establishment of IFS models Karamijit Singh Lakhwinder Singh
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efforts were undertaken to engage and empower
farmers’ groups, women groups, youth, and
self-help groups, recognizing the significant
contributions they bring to our project objectives.
Groups were mobilised and strategies were
employed to build their capacities. Remarkable
progress was achieved through their active
participation. Further, videos of the information
regarding various successful interventions were
developed to disseminate among other farmers
to convince and motivate them. It includes the
full-length video explaining the aim and impact of
project and short videos briefing the experience
and success stories of the farmers by themselves.

Farmers Information Centres (FIC), a hub to
integrate the farmers and other stakeholders
and dissemination of the required information
and receiving the feedback were developed at
the project villages. Literature in local language
(Punjabi) was een made available at FIC to equip
farmers with the required information. Farmers-
to-farmers interaction has been done through
the opinion leaders. Successful farmers for each
intervention were identified, who act as the
opinion leaders for other farmers (Table 4.7).

Attracting and Retaining Youth in Agriculture
(ARYA):

Punjab state is known for its contribution to
central pool in the production of rice and wheat
grains. Various studies show the stagnation in
productivity of these crops resulting decline in the
returns of the farmers. Rural areas predominantly
occupied by poor comprise of marginal farmers
and landless laborers have low income and suffer
from malnutrition. To improve the household
income as well as quality diet, poultry production,
bee-keeping, mushroom cultivation and value
addition and processing were undertaken in the
ARYA Project at KVK Bathinda. Under the ARYA
project, potential income generating enterprises
namely bee keeping, mushroom cultivation,
poultry farming and value addition & processing
were promoted among rural youth by KVK
Bathinda by orienting youth in entrepreneurial
skills. KVK provided technical backstopping rural
youth groups to establish micro-entrepreneurial
units in different enterprises in the cluster villages
including support for establishing market linkages.
In district Bathinda, there are more than 380

beekeepers (>50,000 bee hives) are there with
17000 g/year honey production and more than
185 poultry units (>3,80,400 poultry birds) in
Bathinda district. The mushroom production is
21,000 metric tons in Punjab and 65 metric tons in
Bathinda. Poultry production undertaken as broiler
production, layer production, contract farming
and backyard poultry farming with prevailing
natural resources and climatic problems.

After taking trainings, many of the trainees
go for packaging of products like honey, poultry
products and mushroom, pickles, chutneys,
cheese, khoa, gajrela, detergents and also have
brand names. This way their produce has been
sold in a better manner. Non-availability of quality
spawn, lengthy method of compost preparation,
less demand for processed food at village level,
lack of moral as well as financial support by the
rural families, less knowledge about the diseases
and management practices of desi birds, high
cost of feed, medicines along with bigger size i.e.
not fit for small scale or backyard poultry, lack of
research for the improvement of backyard poultry
birds and problem of marketing are the constraints
hindering commercialization of these enterprises.
Under ARYA project, 72 and 30 rural youths were
oriented/trained/skilled in mushroom cultivation
and value addition and processing respectively
and 58 and 50 were oriented/trained/skilled in the
poultry farming and 54 in bee keeping respectively
during 2022-23.

Mera Gaon Mera Gaurav (MGMG):

Mera Gaon Mera Gaurav scheme was launched
during July, 2015. It is an innovative initiative,
which was planned to promote the direct interface
of scientists with the farmers to speed up the lab to
land process. The overall objective of this scheme is
to provide farmers with the required information,
knowledge and advisories on regular basis in the
adopted villages. Under this scheme, a total of 55
villages out of 13 districts have been selected and
scientists remain in touch with selected villages
and providing information to the farmers on
technical and other related aspects in a time frame
through personal contacts or through media. The
teams conducted 340 interface meetings/goshtis
in which 7105 farmers participated. In order
to motivate farmers to adopt new agricultural
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technologies/practices, applicability, economic
advantages of new technologies, scientists have
conducted 3200 demonstrations at farmers’ fields
on various crops. The literature regarding various
aspects was also distributed among farmers so
that farmers can use it later. Scientists provided
1425 mobile based advisories to farmers of these
adopted villages. Under this scheme, scientists
also created linkages with other departments and
agencies for the benefit of farmers of their adopted
villages. Awareness amongst 126550 farmers
was created on various agricultural technologies,
practices, schemes of different departments, crop
insurance, Swachhata Abhiyan etc.

Under this project, each KVK conducted various
extension activities that included visit to village by
teams, interface meeting/ goshtis, mobile based
advisories, literature support provided, awareness
created, linkages developed with other agencies,
no. of demonstrations laid out, input support
provided like seed, planting material, fertilizers,
mineral mixture, consortium — wheat, paddy,
fruit fly trap, field day on direct seeded rice and
happy seeder, gram and oilseeds crops, trainings
conducted like seed treatment in kharif crops and
proper spray technologies for the management
of insect-pests, housing management for broilers
during summer and rainy season, operation and
maintenance of crop residue management (CRM)

machineries, operation and maintenance of Straw
Mulcher and Happy Seeder, seed treatment
in rabi crops, working and precautions during
operation of happy seeder and straw mulcher,
operational working and maintenance of Happy
Seeder, insect-pest and disease management in
winter vegetables, IPM in paddy and basmati crop,
preparation and use of mineral mixture for dairy
and piggery animals, planting and management
of fruit nutrition garden, control of endo and ecto
parasites in dairy animals, successful cultivation of
peas, training-cum-demonstration on in-situ crop
residue management technologies, off-season
cultivation of cucurbits, preparation of weaning
foods for children.

Crop Residue Management Scheme:

Farmers burn paddy residues in the combine
harvested fields to prepare fields for sowing
of next crop in the narrow window between
paddy harvesting and the next sowing. Punjab
Agricultural University has carried out extensive
research on farm machinery for in-situ paddy
straw management and promoted these
technologies in Punjab from 2018 to 2022 under
“Promotion of Agricultural Mechanization for In-
Situ Management of Crop Residue” scheme. The
University has carried out extensive research
on farm machinery-based solutions for in-situ

Table 4.8 Extension activities conducted during 2018-19 to 2021-22

Extension 2018-19 2019-20 2020-21 2021-22
Activities Number | Beneficiaries Number Beneficiaries | Number Beneficiaries Number | Beneficiaries
Conducted (No.) (No.) (No.) (No.)
Trainings 181 4,680 68 1,900 100 2,698 81 2,174
Farmer-Scientists 62 7,943 102 7,335 134 6,176 92 5,850
interface
Mobilization of 88 18,040 117 21,190 33 1,030 64 11,801
school & college
students
Kisan Melas 18 2,55,287 19 85,134 1 100 4 4,043
Campaigns 390 32,215 150 27,080 73 6,758 89 7,609
TV/Radio Talks 78 Numerous 31 Numerous 27 Numerous 20 Numerous
Extension articles 45 103 27 22
Bulletins/Manuals 20 9 5 78
Literature 2,20,750 2,06,624 1,91,481 1,57,056
distributed
Wall painting 2,27,351 1,24,664 1,28,415 69,501
(Sq Feet)
Hoarding- 2,592 7,994 1,395 1,111
Banners
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paddy straw management through retention or
incorporation in the field. The major technologies
introduced are Happy Seeder, Super Seeder,
Smart Seeder, Paddy Straw Mulcher, Cutter-
Cum-Spreader,  Zero-till  Seed-Cum-Fertilizer
Drill, Reversible Mould Board Plough, Rotavator
etc. PAU-KVKs reached out to all stakeholders
(including farmers, school/college students,
NGOs, social influencers) through trainings and
demonstrations, farmer-scientist interfaces, Kisan
Melas, campaigns, literature, mass and social
media (Table 4.8).

Different rice straw management techniques were
used to manage 49.91% area without burning
during 2022 (Table 4.9). The in-situ residue
management methods are sustainable solution
for maintaining soil organic carbon, aggregate
stability and porosity.

District Agromet Units (DAMU)

In Phase |, ICAR 161, farmers are enrolled for
issuing agro-advisories to the farmers related
to weather services (Table 4.5). Awareness is
generated regarding climate through advisory
service and by organizing trainings and awareness
camps. Farmers are made aware of various apps
related to weather like Meghdoot, Mausam,
Damini.

Natural Farming

This project was being implemented by KVK Ropar.
Under this, awareness camps, demonstrations
and training camps were organized on benefits
and production technologies for natural farming in
Majher, Bhairon Majra, Jandla, Jhandian, Nurpur
Bedi villages (Table 4.5).

Swachhta Abhiyan

Under this project, awareness and training camps
were organized on microbial based agricultural
waste management using vermicomposting by
PAU-KVKs (Table 4.5). Farmers were imparted
trainings about use, benefits and method of
preparation of vermicompost.

Livelihood improvement of SC farmers

Under this scheme, fodder and livestock-based
farming system-based approach for farmers
were demonstrated to SC farmers (Table 4.5).
The demonstrations on other recommended
and latest agricultural practices and technologies
developed by PAU and GADVASU such as area
specific mineral mixture, vegetable kits, fodder
seed, RIR birds, beetle goats, bee colonies etc.
were also conducted to increase their livelihood.

Cluster frontline demonstrations on pulses and
oilseeds

Under this initiative, KVKs employed cluster-based
approach for conducting demonstrations on pulses

Table 4.9 Paddy straw management area (lakh ha) in Punjab

Practice 2018-19 2019-20 2020-21 2021-22 2022-23
Mulching 4.74 4.98 3.04 3.04 2.54
(Happy Seeder) (15.8) (16.80) (10.20) (10.26) (8.17)
Mulching - - - - 2.54
(Smart Seeder) (8.17)
Mulching - - - 0.30 0.14
(Surface Seeding) (1.01) (0.47)
Partial Incorporation (Super - - 4.46 5.48 0.34
Seeder) (14.99) (18.48) (1.10)
Incorporation 6.11 6.19 5.08 3.63 4.50
(Chopper, Rotavator, MB, (20.4) (20.90) (17.08) (12.22) (14.47)
Harrow etc)
Collection/ Removal with 6.41 6.75 4.72 3.69 2.85
balers, manually etc (including (21.3) (22.80) (15.83) (12.44) (9.17)
Basmati)
Total 17.25 17.92 17.30 16.14 5.15
(57.50) (60.50) (58.10) (54.41) (16.53)

*Figures in parenthesis denote per cent area under each technology

110 PUNJAB AGRICULTURAL UNIVERSITY
e



EXTENSION SUPPORT

and oilseeds at farmers’ fields (Table 4.5). Farmers
have witnessed high production per unit area due
to adoption of high yielding improved varieties,
better production technology and integrated
nutrient and management practices.

Student Ready Programme

The five constituent colleges of the university have
strictly implemented various national initiatives.
The Student Ready Programme launched by the
Prime Minister of India and implemented as per
recommendations of the Fifth Dean’s Committeein
all the undergraduate programmes of the college
from the academic session 2016-17. The student
ready programmes include the experiential
learning programmes (ELP)/hands-on training,
skill development training, Rural Agricultural Work
Experience (RAWE), in-plant trainings/industrial
attachments and students’ project to inculcate
the practical knowledge and skills in the students
during their exposure visits and practical training
on the parent institute as well as at government,
semi-governments, co-operative agencies and
private industries related to agricultural and allied
sectors in the state.

PAU, Ludhiana, organized the RAWE programme
which consists of four modules viz, RAWE 401,
RAWE 402, RAWE 403 and RAWE 404. These four
parts comprises the involvement of the students
primarily to understand the rural situations, status
of agricultural technologies adopted by farmers.
The students also learn to prioritize the farmers’
problems and develop skills and attitude of
working with farm families for overall development
in rural Punjab. This programme culminates with
attachment of students in village for eight weeks
and KVK attachment for five weeks (Table 4.10).

Table 4.10 Student Ready Programme undertaken
through KVK attachment.

Year No. of No. of No. of
Students Districts Villages
covered
2018-19 192 7 15
2019-20 190 12 24
2020-21 178 12 24
2021-22 195 9 16
2022-23 241 10 18

During this, students diagnose the field problems
and develop a plan for the socio-economic
development of the rural population. They
familiarize themselves with actual village situation,
organize various extension activities based on
local needs, resources and problems. They are also
trained to develop effective communication skills
and latest extension methodologies in transfer
of technology. The students popularise the
various centre and state sponsored development
programmes in the attached villages. They also
undergo one week training at the plant clinic in
PAU campus.

Nutri-Sensitive  Agricultural Resources and

Innovation (NARI)

NARI Projects is an important project to eliminate
malnutrition in the country. The KVK Bathinda
demonstrated fortified varieties of crops and new
technologies and inform the local women about
the products grown in the Nutri-Garden for round
the year availability of vegetables and fruits,
analyze the products which have high amount
of nutrients, and encourage and train the rural
women for use of those products. About 100
Anganwadi workers were trained by the KVK and
developed as master trainers.

6.6.4.5. Innovation and Best Practices

The Punjab Agricultural University is playing
a pivotal role in transferring the improved
agriculture knowledge to the farming community.
A number of initiatives have been taken for the
use of ICT tools and spread of new agriculture
practices (Table 4.11). During COVID-19 time
period, PAU extensively used innovative extension
methods such as mobile apps and social media like
WhatsApp, YouTube and Facebook. PAU arranged
for seed sale at district headquarters and smooth
sowing and harvesting of crops following all SOPs
and COVID guidelines. The following ICT tools are
regularly used to pass the information among the
rural masses.

AgriculturalTechnologyInformationCentre (ATIC):
The centre is located in Clock Tower building near
Gate No.1 in PAU, Ludhiana, and is working under
the guidance of Director of Extension Education.
Its main objective is to address the field problems,
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deliver improved agriculture knowledge and
inputs under “Single Window Delivery System”.
Proper remedial measures are conveyed to the
farmers after thorough examination of the plant
samples by a team of expert scientists. The centre
is also popular among the farmers as Dr Khem
Singh Gill Farmer’s Service Centre and Plant Clinic.
Farmers can also get their problems resolved from
home through telephone helpline 0161-2401960
Ext. 417 and e-mail plantclinic@pau.edu. The
most peculiar and important feature of this Clinic
is that these services are being provided to the
farmers free of cost by the university (Table 4.5).

WhatsApp Groups: About 900 WhatsApp groups
have been created at the district-level for the rapid
transfer of agriculture knowledge to the farmers.

Farmer Portal: The University has started a Farmer
Portal which has been put on the PAU website
(www.pau.edu) for the benefit of the stakeholders
inPunjabilanguage.Itincludescomplete package of
practices of the crops including seeds and planting
material, production and protection technology,
post-harvest management, processing, organic
farming, agricultural machinery, agro-forestry,
subsidiary occupation, women empowerment
etc. It also includes diagnostic symptoms of
various plant problems along with their remedial
measures.

PAU Mobile App: PAU has prepared three mobile-
based apps namely Kisan App, Farm Inputs App and
Farm Machinery App which is available on Google
Play store and Apple App store for the benefit
of farming community. PAU Kisan App includes
all production, protection and post-harvest
management of various crops, fruits, vegetables
and agro-forestry plants. During COVID-19 times,
seed sale was successfully completed using PAU
Farm Inputs App. For renting in or out the farm
machinery, PAU Farm Machinery App is a useful
IT tool.

Kheti Sandesh: The university has brought out
a weekly digital newspaper “Kheti Sandesh” for
the dissemination of important farm information
to the farmers of Punjab. It sends information to
farmers of the state through different WhatsApp
groups. It covers diverse aspects of agriculture such
as farm advisories; farm operations; information
about new/revised agricultural publications and

training programmes; weather prediction; articles
by scientists; stories about progressive farmers;
response to queries by PAU experts, etc. This
digital newspaper is sent to farmers in the form of
a photo message every Wednesday. If any farmer
wishes to receive this digital newspaper on his
mobile, he/she can give a missed call on mobile
number: 8288057707 or on helpline number:
1800-180-5100 and become a member of the
WhatsApp group.

Weather Based Agro-advisory SMS: Weekly
Special Agriculture Bulletin called e-bulletin is sent
to the farmers of the Punjab in English and Punjabi
languages through email and mobiles phones. The
bulletin includes the weather forecast, weather
outlook for the crops and latest Packages of
Practices to be followed during the week. About
9 lakh farmers were enrolled for weather based
agro-advisory services.

PAU website: The PAU activity and agriculture
information is regularly updated and made
available on PAU website - www.pau.edu. The
Farmer Portal, PAU Mobile App., You Tube,
Facebook page are also operative through the PAU
website.

Table4.11Innovationin Extension Methodologies

ICT Technology Number
PAU Kisan App (Subscribers) 1,02,303
PAU Farm Inputs App (Subscribers) 4,730
PAU Farm Machinery App (Subscribers) 2,988
PAU Facebook Live (Programmes) 259
PAU You-tube Live (Programmes) 259
Documentaries/Jingles 773
Farmers Portal on PAU Website (Views) 9,82,290
Digital Newspaper (Weekly) — Kheti 9,66,000
Sandesh farmers
Weather Agro-advisory About 9 lakh
farmers
Whatsapp Groups by all KVKs/FASCs 900
(Mushroom, Bee keeping, Dairy Farm-
ing, Home Science, etc.)
Toll Free / Missed Call Number 1800 5200 farmers
180 5100
PAU Kisan Doots 7295

Laminated photographs/Blow ups: For the
dissemination of improved agriculture knowledge
to the farmers, the technology developed by the
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scientists of the university has also been exhibited
in the form of coloured blow ups of the live
specimen of the disease/insects/ deficiencies/
weeds problems and preserved life samples for the
proper understanding of queries of the farmers.
Pictures depicting the symptoms of diseases
and pests etc. are also available at ATIC for quick
diagnosis of problems of the visiting farmers.

PAU Kisan Doots: A new service has been
introduced for the quick dissemination of
agriculture technology in which the farmers
having e-mail facility have been enrolled as ‘PAU
Kisan Doots’. The messages regarding production
and protection technology to be followed well in
time are regularly communicated through e-mails.
PAU has enrolled 7295 farmers called PAU Kisan
Doots for the quick dissemination of agriculture
of knowledge. Two e-messages are being sent
weekly to these Doots regarding agriculture
related practices through e-mail. These doots are
further requested to spread the information to the
fellow farmers through public addresses system of
Gurudwaras/Mandirs etc. for the faster and timely
spread of improved agricultural technologies.

Kisan Mobile Advisory Service (KMAS): Each
KVK/FASC has also initiated the Kisan Mobile
Advisory Service (KMAS) in which farmers having
mobile number were registered. Flash/alert
messages are sent (7-8 messages per month) to

the registered farmers (2.43 lac) for timely follow
up action regarding agriculture related practices.
Such farmers also reciprocate in the same fashion
and make queries from the experts as and when
required.

Mobile Diagnostic-cum-Exhibition Van: The ATIC
is also equipped with Mobile-Diagnostic-cum-
Exhibition Van for dissemination of different
technologies of field, fruit and vegetable crops
to the farmers with the help of KVKs and Farm
Advisory Service Centre (FASCs). It is provided
with all kind of audio-visual aids, CD’s of different
crops, LCD, Microscope, Soil and Water Testing
Kits and literature for sale so that farmers may be
well conversant with the need-based technology
from time to time. It is being sent to the different
districts of Punjab for the benefit of the farming
community. For the better understanding of
problems, the small documentary movies/video
clips are shown to the farmers and inspection and
solution to the queries of the farmers are rendered
on the spot.

Extension Vans: Six Bolero Vans were purchased
by the University for creating the awareness
among farmers in the adoption of latest improved
agriculture practices and management of crop
residue. These vans are equipped with audio
visual aids, CD’s of different crops, LCD, public
address system and literature for sale. These

Table 4.12 Details of year-wise machines tested and revenue generated as test fee of machines

Year/ category wise 2018-19 2019-20 2020-21 2021-22 2022-23 Total
machine

Land development, tillage 6 4 11 6 14 41
and seedbed preparation
equipment
Sowing and planting 3 2 4 10 3 22
equipment
Inter-cultivation equip- 2 0 0 1 0 03
ment
Harvesting and threshing 1 3 4 2 2 12
equipment
Equipment for residue 16 7 12 15 7 57
management
Others 4 5 2 2 1 14
Total 32 21 33 36 27 149
Revenue generated (Rs.) 25,30,270 29,94,028 28,00,548 24,53,868 62,01,056 1,69,79,770
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vans are being used to create awareness among
the farmers for burning crop residue and timely
management of weeds, yellow rust in wheat and
cotton whitefly.

Touch Screen Kiosk (Agriculture Information
Booth): ATIC has a computerized Kiosk called
information booth, which depicts the production
and protection technology of rabi and kharif
crops from sowing till harvesting. The Kiosk has
information stored in its computer on all fields,
vegetable and fruit crops. This system operates
through internet and any user can know detailed
information on varieties, fertilizers, irrigation,
plant protection, measures etc. of any crop and

other information by clicking on the menu and
the information is displayed on the screen of the
Kiosk.

6.6.4.6. Consultancy/Certification / Testing

PAU is involved in testing various machines and
agro-chemicals as indicated in Table 4.12, 4.13
and 4.14. PAU provides free of cost consultancy/
advisory to farmers and other line departments
but has given paid consultancy to various firms as
indicated in Table 4.15.

Agricultural machines testing

Farm Machinery Testing Centre, Department of
Farm Machinery & Power Engineering, Punjab
Agricultural University, Ludhiana, has tested a total

Table 4.13 Details of revenue generated (in Rupees) from soil and water sample testing
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Department 2018-19 | 201920 | 202021 | 202122 | 202223
Soil Sample testing
Soil Science 4,10,510 4,23,850 3,00,600 4,20,100 4,84,150
KVKs 1,45,510 1,76,720 94,300 1,87,800 1,39,500
Water Sample testing
Soil Science 38,750 70,900 95,000 27,250 30,300
KVKs 27,280 51,412 28,890 42,240 72,100
Table 4.14 Details of revenue generated (in Rupees) from product testing
Department 2018-19 2019-20 2020-21 2021-22 2022-23
No. Revenue No. Revenue No. Revenue No. Revenue No. Revenue

generated generated generated generated generated
Soil Science 1 62,3875 4 75,52,246 4 69,98,201 3 39,68,443 5 21,89,450
Agronomy 15 1,32,74,504 15 1,09,15,000 59,00,000 15 97,59,500 21 | 1,84,96,500
Entomology 7 34,96,300 7 36,78,912 16 83,19,000 12 67,74,000 13 77,15,820
Plant Pathology 7 52,00,000 11 46,50,000 14 52,50,000 26 1,04,50,000 33 | 1,60,50,000
RRS Faridkot 114 51,08,500 113 59,54,326 100 35,64,625 93 45,07,824 92 42,46,150

of 149 machines of different types such as land
development, tillage and seed bed preparation
machines, sowing and planting machines, inter
cultivation machines, harvesting and threshing
machines, equipment for residue management
etc. from year 2018-19 to 2022-23. Total revenue
generated during the above-mentioned period as
a test fee of machines was Rs. 1,69,79,770/- (Rs.
one crore sixty-nine lakh seventy-nine thousand

seven hundred seventy only) and year-wise detail
is given in Table 4.12.

Soil and water testing

Soil and water testing facility for farmers is
provided at Department of Soil Science, PAU
Regional Stations and all the KVK’s at a subsidized
rate. The revenue generated over the last five
years is provided in Table 4.13.
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Product testing

The university provided testing facility for different
products like agrochemicals, fertilizers, plant
growth promoter, etc. The details of number of
testing projects over the last five years is given in
Table 4.14 and detailed list annexed (Annexure V)

Consultancy projects:

During the period under report, the consultancy
projects undertaken by the faculty and revenue
generated are listed below (Table 4.15).

Table 4.15 Consultancy projects and revenue generated

Year Amount (Rs.)
2018-19 | 1. Consultancy Service Participation in Punjabi Movie ‘Mar Gaye O Loko’ & ‘Ashkey’ 1,65,200
2. Consultancy Project Landscaping Project (GNE LDH) 81,000
3. Consultancy Project Landscaping Project 59,000
2019-20 | 1. Participation in three Movies “Kitty Party” “Teriyan Meriyan Herapheryan’ and Naukar Vohti 3,42,200
Da’
2. Technical Assessment of Project Leaders ’ associated with client organization M/s Mahindra 25,960
& Mahindra Limited, Mumbai
3. Capacity Building Contact Development and delivery on Farm machinery’ associated with 4,60,200
client organization M/s Mahindra & Mahindra Limited, Mumbai
4. Inclusion of Consultancy Project on “Consultancy Service Landscaping Project” 64,900
5. Consultancy Services for Pre and Postharvest Management of Mango’ 2,36,000
6. Consultancy Services for Landscaping of Biodiversity Park in Jalandhar Division 1,71,100
7. Participation in two Movies “Yaaran Dian Paun Baaran” & ‘Daddy Cool Mundey Fool 2’ 2,36,000
2020-21 | 1. Capacity Building Contact Development and delivered on Farm Machinery 1,77,000
2. Consultancy Project for Landscaping of Biodiversity Park in Sangrur 59,000
3. Horticultural Consultancy Project of Phulkari Gardens Attari NH-3 Punjab 41,139
4. One Acre sample Cactus Garden at Attari NH-3, Punjab 29,500
5. To enhance the beauty of Ranjit Sagar Dam Project Site at Pathankot 29,500
2021-22 | 1. Capacity Building Contact Development and delivered on Farm Machinery 23,600
2. Horticultural Consultancy Project of Phulkari Garden at Attari NH-3, Punjab 18,871
2022-23 | 1. Landscaping of IMR Campus at Ladhowal, Ludhiana, Punjab 88,500
2. Professional fee for the Impact Assessment of Crop Residue Management Programme 3,18,600
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CHAPTER

FACULTY AND STAFF DEVELOPMENT

6.6.5. Faculty and Staff Development

Agriculture being the backbone of Indian economy,
the human resource needs to meet various
activities related to agricultural development
which is critical to attain country’s goals towards
rural development, employment generation and
host of related activities leading to sustainable
growth and development.

The conventional agriculture is rapidly
transforming itself to a highly skilled and
knowledge intensive occupation for fulfilling
growing food demands of increasing human
population and to meet emerging challenges of
improving yields and product quality, food safety,
global competitiveness in marketing, conserving
depleting natural resources, withstanding adverse
impacts of perceptible climate change and
increasing farmer’s income in view of escalating

production costs.

In this scenario, competent human resource is the
backbone of any agricultural institution of higher
learning to satisfactorily achieve its envisaged aims
and objective and continuously improve academic
and research excellence. Punjab Agricultural
University has well trained, dynamic and highly
motivated faculty for effective curriculum delivery
and student development.

6.6.5.1. Recruitment and Promotional Avenues
Classification of University employees

Employees of the University are classified into
different categories viz. Administrative, Teaching
and Non-Teaching. Administrative cadre includes
positions like Vice Chancellor, Registrar, Directors,
Deans, Comptroller, Librarian, Estate Officer,
and Chief Engineer. The teaching cadre includes
Professors, Associate Professors and Assistant
Professors and its equivalent cadres in research
and extension education as well as includes
position like Assistant Librarian. Non-teaching
category is divided in to four groups viz. group A,
B, C and D according to pay scales under different
cadres. Chapter IV of the Act and Statutes of the
University provides details about the following

Classification of Teachers

As per Statue 4.1 teachers of the University are
classified as:

Professor, Associate Professor, Assistant Professors
or their equivalents (Scientists, Extension
Specialists) responsible for conducting and
guiding teaching, research and research extension
programmes.

i) Any other employee of the University
declared as ‘teacher’ by the Vice Chancellor
on the recommendations of the Academic
Council
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Classification of Non-Teaching Employees

a. Employees of the University other than
officers and teachers shall belong to either:

i.  The University cadre; or

ii. The cadre of the University officers under
whom the post is administratively placed.

b. Each cadre shall consist of

i. Group A : All the posts in the grade pay of
Rs.5000/- and above and all the posts existing
in group A (irrespective of the monitory limits
of grade pay) will remain in group ‘A’.

ii. Group B : All the posts ranging between the
grade pay of Rs. 3800-4999.

iii. Group C: All the posts ranging between the
grade pay of Rs.1900-3799.

iv. Group D : All the posts below the grade pay of
Rs.1900.

Faculty Strength

Punjab Agricultural University has six constituent
colleges namely College of Agriculture, College
of Agriculture at Ballowal Saunkhri, College of
Horticulture and Forestry, College of Agricultural
Engineering and Technology, College of
Community Science and College of Basic Sciences
& Humanities awarding degrees at bachelor’s,
master’s and doctoral level. The two Directorates,

the Directorate of Research and Directorate of
Extension Education coordinate research and
extension activities of the University respectively.
To achieve its envisaged mandate of imparting
quality education in agriculture and its allied
branches, undertakes location specific research in
priority research areas and transfer of technology
to end users through extension network. The
University has a total faculty of 792 with 269
Professors/equivalent, 126 Associate Professor/
equivalent and 397 Assistant Professor/equivalent
(Table 5.1) against approved faculty strength of
1331. Overall, 33.96% of existing faculty in the
ranks of Prof./ equivalents, 15.91% as Associate
Prof./ equivalents and 50.13% as Assistant Prof./
equivalents.

Faculty distribution the colleges/

directorates

across

College of Agriculture: The College of Agriculture
is one of the six constituent colleges of Punjab
Agricultural University. This College had its roots
in the Punjab Agricultural College and Research
Institute, Lyallpur (now Faisalabad, Pakistan).
In 1963, the College of Agriculture had five
departments viz. Agronomy, Extension Education,
Horticulture, Plant Breeding and Soils and now
there are 12 departments viz., Agronomy, Climate
Change & Agricultural Metrology, Entomology,
Extension Education, Food Science & Technology,

Table 5.1 Current faculty strength College/Directorate wise and Cadre wise

Name of College / Directorate Faculty Position Total
Professor & Associate Assistant Faculty
Equivalent Professor & Professor &
Equivalent Equivalent
College of Agriculture 95 36 132 263
College of Agriculture, Ballowal Saunkhri 1 0 0 01
College of Horticulture and Forestry 34 11 27 72
College of Agricultural Engineering & Technology 35 19 27 81
College of Community Science 12 7 16 35
College of Basic Sciences & Humanities 46 13 56 115
Dean Post Graduate Office 0 0 1 01
Directorate of Research 21 18 61 100
Directorate of Extension Education 22 20 72 114
Director Student Welfare 1 1 2 04
Estate Office 1 0 0 01
Library 1 1 03 05
Total 269 126 397 792
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Plant Breeding & Genetics, Plant Pathology, Soil
Science and, and two schools viz. Agricultural
Biotechnology and Organic Farming. The College
of Agriculture imparts resident instructions in
different disciplines of agriculture for developing
human resources in agriculture. Besides, it lays
thrust on carrying out research in agriculture
and allied fields and disseminating the research
findings among the farmers of the Punjab state
for providing the security of sustainable livelihood
to them. The college is offering bachelor’s degree
in four programmes, Master’s Programme in
10 disciplines and Doctoral programme in 9
disciplines. The college had adopted 5th Deans’
Committee curricula from academic session 2016-
17 and BSMA recommendations for PG curriculum
in 2022-23. The present faculty strength of the
College is 263 including 95 Professors/equivalents,
36 Associate Professorand 132 Assistant Professor.

College of Agriculture, Ballowal Saunkhri: PAU
College of Agriculture, Ballowal Saunkhri located
at Ballowal Saunkhri, Near Balachaur, District
SBS Nagar, Punjab is the youngest college of the
six constituent colleges of Punjab Agricultural
University. The College was established at its
present site in the year 2021. PAU already has
Regional Research Station at this place since
1982 to cater the research needs of the Kandi
region of Punjab. This College of Agriculture offers
B.Sc.(Hons) Agri. 4-year degree programme. The
sprawling campus situated in the Shivalik Foothills
offers an excellent academic atmosphere. The
college is committed to impart world class higher
education in agricultural sciences to the youth
in order to expand quality human resources in
agriculture leading to holistic development of
under-developed regions of Punjab. The College of
Agriculture, Ballowal Saunkhri, imparts resident
instructions in different disciplines of agriculture
for developing human resources in agriculture.
The college presently offers bachelor’s degree.

College of Horticulture and Forestry: With the
increasing significance of horticulture and forestry
in the largely field crop based agriculture in the
state, The College of Horticulture and Forestry
was carved out of the College of Agriculture.
The College was established in 2019 with the
Departments of Fruit Science, Vegetable Science,
Forestry & Natural Resources and Floriculture &

Landscaping. Fruits and vegetables being rich
source of nutrition, can provide much needed
crop diversification and enhanced employment
through processing and value addition. Forestry
and floriculture represent environmental and
aesthetic aspects besides being of economic
importance. The College of Horticulture and
Forestry aims to strengthen teaching and
research in all these areas. The quality human
resource produced would help to turn drive rapid
developments in this sector. Presently, the College
offers one Bachelor’s degree course, four Masters’
degree programmes and three doctorate level
programmes. The present faculty strength of the
College is 72 including 34 Professors/equivalents,
11 Associate Professors and 27 Assistant
Professors.

College of Agricultural Engineering & Technology:
The College of Agricultural Engineering &
Technology earlier named as College of
Agricultural Engineering was established in the
year 1964. In addition to imparting education in
various aspects of agricultural engineering, the
College has also played a leading role in solving
the problems of the farmers and the industry
by undertaking problem-oriented research and
speedy technology transfer. The College has seven
departments viz. Farm Machinery and Power
Engineering, Processing and Food Engineering,
Soil and Water Engineering, Civil Engineering and
Mechanical Engineering, Electrical Engineering &
Information Technology and Renewable Energy
Engineering. The college offers B. Tech. (Agril.
Engineering) 4-year programme. Besides, it also
offers M.Tech. programmes in the disciplines
of Farm Machinery and Power Engineering,
Processing and Food Engineering, Soil and Water
Engineering. Computer Science and Engineering,
Remote Sensing and GIS, Civil Engineering
(Hydrology and Water Resources Engineering/
Structural Engineering) and Master in Computer
Applications. The college also offers Doctorate
programmes in various disciplines including
Energy Science and Technology, Farm Machinery
and Power Engineering, Processing and Food
Engineering, and Soil and Water Engineering.
The present faculty strength of the College is 81
including 35 Professors/equivalents,19 Associate
Professors and 27 Assistant Professors.
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College of Community Science: The College of
Home Science, established in 1966 to cater to the
need of empowering rural and urban women to
contribute to family economy and improve their
quality of life, was rechristened as the College
of Community Science in 2019. The College
houses five departments viz. Apparels and Textile
science, Family Resource Management, Food &
Nutrition, Extension Education & Communication
Management, and Human Development & Family
studies within position faculty strength of 35
teachers including 12 Professors, 07 Associate
Professors and 16 Assistant Professors. Besides
qualified faculty in its various fields, the College
has Nursery School Teachers, and Creche
Supervisors. The College is currently offering
B.Sc Hons. degree in Community Science and in
Nutrition and Dietetics, Masters in six disciplines
i.e. Apparel & Textile Science, Family Resource
Management, Food & Nutrition, Extension
Education & Communication Management and
Human Development & Family studies.

College of Basic Sciences & Humanities: Keeping
in view the significance of basic sciences for proper
understanding and development of different
areas of agriculture and allied fields, a School of
Basic Sciences and Humanities was conceived
which subsequently led to the establishment
of College of Basic Sciences and Humanities in
October, 1965. Close interaction between the
basic and the applied sciences has added a new
vigour to agricultural education and research. At
present, the College has eight departments viz.,
Agricultural Journalism Languages & Culture,
Biochemistry, Botany, Chemistry, Agricultural
Economics & Sociology, Mathematics, Statistics
and Physics, Microbiology, and Zoology apart from
a School of Business Studies. The college has 115
faculty members who hold specializations in their
respective fields and include 46 Professors, 13
Associate Professors and 56 Assistant Professors.

Directorate of Research (DR) The Directorate
of Research is headed by the Director of
Research who is assisted by four Additional
Directors of Research (ADR) in the areas of
Crop Improvement, Natural Resource and Plant
Health Management, Horticulture and Food
Science, and Farm Mechanization and Bio-energy,

Director (Farms) and Associate Director (Seeds)
apart from Directors/In Charges of the Research
Stations/Seed Farms. In addition to the Research
Farm at the main campus at Ludhiana, seven
research farms and 3 fruit research stations of the
University are located in different districts of the
state representing various agro climatic zones.

Directorate of Extension Education: The
Directorate of Extension Education shoulders with
State Department of Agriculture/ Horticulture/
AnimalHusbandry,semi-governmentorganizations
(KRIBHCO, IFFCO, ETC.), input supplying firms,
Banks and many other government and Non
Government Organizations (NGOs)/ progressive
farmers. The Directorate of Extension Education
has the faculty strength of 114 that includes
22 Professors, 20 Associate Professors and 72
Assistant Professors.

Faculty distribution in teaching, research and
extension education

The current faculty distribution in teaching,
research and extension education domains reflects
that 23% faculty is in teaching, 59% in research
and 18% in extension education (Table 5.2). Apart
from this, the faculty on the teaching, research
or extension side also devote one-third time to
other fields. In addition to this, faculty also guides
postgraduate and PhD research, irrespective of
the fact that he/she belongs to teaching, research
or extension position.

Faculty Recruitments and Promotions:

A. Directrecruitment, promotion & retirements
off acuity over last 5 years

Most of the faculty in the university were initially
recruited through direct selection and later on
promoted as Associate Professor/equivalents
through career advancement scheme (CAS). The
recruitments of faculty are being done regularly
and promotions under CAS for faculty are being
regularly carried on. About 169 Faculty promotions
including 73 from Associate Professor to Professor
and 96 from Assistant Professor to Associate
Professor were made during this period as given
below in Table 5.3.
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Table 5.2 Distribution of current faculty in Teaching, Research and Extension

Sr. No. Name of College / Directorate Teaching Research Extension
1. College of Agriculture 43 209 11
2. College of Agriculture, Ballowal Saunkhri 1 0 0
3. College of Horticulture and Forestry 18 51
4, College of Agricultural 33 43 5

Engineering & Technology
5 College of Community Science 23 10
College of Basic Sciences & 56 55 4
Humanities
Dean, Post Graduate Studies 1 0 0
Directorate of Research 0 100 0
9. Directorate of Extension Education 0 114
10. | Directorate of Student Welfare 4
11. | Estate Office 1
12. | Library 5
Total 185 468 139

Table 5.3 Year wise Direct Recruitment and Promotions of Faculty and Higher Positions over last 5 Years

Category Recruitment/ 2018-19 2019-20 2020-21 2021-22 2022-23
Promotion

Statutory Officer 4 3 2 4 -
ADR/ ADC/ ADEE - 3 3 1 -
Head 11 3 9 0 13
Professor/ equivalent Direct 0 0 0 0 0

Promotion 10 32 = 29
Associate Professor / Direct 0 0 5 2 0
Equivalent Promotion 57 21 - 17
Assistant Professor Direct 36 64 68 - 1

Promotion 90 47 61 - 62

Recruitment and Promotion Procedures

Details of selection process are given in Sub
section (1) of Section 15 of the University Act

The Appointment of Vice Chancellor

(a) The Board may either take up the matter on
its own or elect a Screening Committee of
three persons. The Committee shall select its
own chairman. The Committee may advertise
and/or obtain suggestions from such other
persons, institutions and agencies as it may
deem fit.

(b) On receipt of applications and/or suggestions
mentioned in Clause (a) above, the Committee
shall prepare a list of names of candidates
for scrutiny. On the basis of this list, the

Committee shall recommend at least three
names to the Board in order of preference
unless the number of eligible candidates is
less than three.

Recruitment Process for Academic and other
Administrative Officers

For recruiting the best possible talent, the vacant
positions in the University are advertised in the
national as well as in regional newspapers and
details are given on University website (www.
pau.edu). The recruitment of the teachers is
done by duly constituted committees by the Vice
Chancellor of which he is the chairman. The other
members of the committee include the subject
matter experts, !|CAR nominee etc. The selection
is done on the basis of merit as determined by
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interview and the score card developed for the
purpose.

The Deans / Directors / Registrar / Comptroller /
Librarian / Estate Officer/Chief Engineer/ ADRs/
ADEE/ ADC/Controller of Examination/HODs are
appointed on tenure basis for a period of four
years or till retirement which ever happen to be
earlier. Head of Departments shall be selected out
of the Professors in the concerned discipline of
that department as well as Professors of the same
discipline working in the University.

Direct recruitment for teachers

a) The detailed recruitment procedure for
faculty is as under:-

i) The Vice Chancellor shall have the post
advertised with such qualifications as may be
laid down by him on the recommendations of
the Academic Council.

i) After advertising the post and receiving
the applications, the Vice Chancellor shall
appoint a Selection Committee to make
recommendations.

iii) The Selection Committee shall have the
following composition:-

(i) Vice Chancellor Chairman

(ii) Academician Members (to be nominated
by the Chancellor)

(iii) Three outside experts in the concerned
subject/field out of the list approved by the
Board of Management on the recommen
dations of theVice Chancellor

(iv) Dean/Director concerned
(v) Head of the Department concerned

(At least four members including two outside
Experts must constitute the quorum)

iv) The Chairman of the Selection Committee or
hisnominee shall scrutinize all the applications
and prepare a list of the candidates who shall
be either called for interview or considered in
absentia.

v) After interviewing the candidates or
considering them in absentia, as the case may
be, the committee shall recommend, as far as
possible, at lease three persons in order of
preference.
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vi)

In the case of appointment of Professors and
Associate Professors and other teachers of
equivalent rank, the Vice Chancellor shall, on
receipt of recommendation of the Selection
Committee, consider the same for acceptance.
Where the Vice Chancellor decides to accept
the recommendation of the Selection
Committee, he will on behalf of the Board
of Management, approve the appointment.
The panel recommended by the Selection
Committee shall be valid for a period of six
months from the date of interview. Provided
that if there is any representation against
such appointment, addressed to the Vice
Chancellor or when there is lack of unanimity
in the meeting of the Selection Committee,
only then the matter will be placed before the
Board.

Faculty promotion policy

Career advancement procedure and its
implementationforallcategoriesisasperUGC/ICAR
guidelines. Academic Performance Indicator (API)
scores and its proformae have been developed by
the University taking into consideration the nature
of job of faculty working in various disciplines and
other responsibilities entrusted to them. Career
Advancement Scheme (CAS) for Teachers Effective
from 1.1.2009. The teachers to be considered
for promotion to Assistant Professor, Associate
Professor and Professor/equivalent under the
new Career Advancement Scheme effective from
1.1.2009 from stage 1 to stage 2, grant of pay scale
of Rs.15600-391 00+AGP 7000/-; stage 2 to stage
3, grant of pay scale of Rs.15600-391 00+AGP
8000/-; stage 3 to stage 4 as Associate Professor in
the pay scale of Rs.37400-67000+AGP 9000/- and
stage 4 to stage 5 as Professor and equivalent in
the pay scale of Rs.37400-67000+AGP Rs.10,000/-
respectively, may apply as per the performa of CAS
as per under mentioned (Table 5.4) qualifications
and service conditions.

Scales in the AGP of Rs 7000/-, 8000/-, 9000/-
and 10,000/- have been converted to Level 11
(68,900), level 12 (79,800), Level 13A (1,31,400)
and Level 14 (1,44,200) respectively with eefect
from 01/01/2016 due to implementation of
revision of pay scales in respect of teachers.
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Table 5.4 Promotion of teachers under Career Advancement Scheme (CAS)

S.No. Promotion of Teachers

through CAS

Services
Qualification

Other
conditions

1 Assistant Professor/

equivalent with AGP Rs.6000 to As-
sistant Professor/ equivalent with
AGP Rs.7000

Assistant Professor with AGP Rs.6000

and completed 4 years of service with Ph.D.
or

5 years of service with M.Phil./ M.Tech./ M.Sc.

Two training courses of
2-3 weeks duration.

cadres with AGP Rs.7000 to As-

5 years in AGP Rs.7000

Level 10 (57,700) to Level 11 | (Agri.), or any professional Master programme
(68,900) with 4 years duration Bachelor’s degree.
or
6 years of service for the rest (not having
Ph.D./ M.Phil. degree, etc.)
2 Assistant  Professor/ equivalent | Assistant Professor with completed service of | One training course of

2-3 weeks duration.
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sistant Professor/ equivalent with
AGP Rs.8000

with AGP Rs.8000 to Associate Pro-
fessor/ equivalent to Rs.9000
Level 12 (79,800) to Level 13A

Level 11 (68,900) to Level 12
(79,800)
3 Assistant  Professor/ equivalent | Assistant Professor with 3 years of completed | One training course of

service in AGP Rs.8000.

one week duration. At
least 3 publications since
the teacher is placed in

with AGP Rs.9000 to Professor/
equivalent with AGP Rs.10000
Level 13A (1,31,400) to Level 14
(1,44,200)

(1,31,400) AGP Rs.7000/- or equiv-
alent in old pay scale.
4 Associate Professor/ equivalent | Associate Professor on completion of 3 years | At least 5 publications

service in AGP Rs.9000 and possessing Ph.D.
degree in the relevant subject.

since the teacher is
placed in AGP Rs.8000
or equivalent in old pay
scale.

Other Human resource (Administrative, technical
and supporting)

A. Non teaching staff strength

Apart from faculty there are 1327 non
teaching staff of different categories against
sanctioned strength of 2673 posts working at
main university campus and outstations for
providing necessary administrative, financial
and technical support to the academic,
research and extension programmes of the
university.

B. Recruitment and Promotion of non-teaching
staff

Direct recruitment and promotions of
different  categories of non-teaching
(administrative, ministerial technical and
supporting) staff in the University is governed
by Recruitment and Promotion (R&P) Rules
for each cadre framed in accordance with the
University act and statue. The qualifications
for the recruitment to the posts of A, B, C and

D category employees, selection procedure
and composition of the selection committee
shall be as per provisions in Chapter 5.7 of
PAU Statues and amendments made thereof
from time to time.

Procedure for promotions/recruitments of non-
teaching staff

The appointments by promotion shall be
made on the basis of seniority-cum-merit. The
appointments by direct recruitment shall be made
strictly on merit.

The appointment of group ‘A’ employees excepting
those mentionedin Schedule Part-1V (a & b) shall be
made by the Vice Chancellor on behalf of the Board
of Management. Seventy five per cent of the posts
shall be filled by promotion. If suitable persons are
available subject to the requirement of passing
the prescribed departmental examination/test, if
any, for the post held by the employee concerned,
and the rest by direct recruitment from the open
market, the employees of the University will also
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be eligible for appointment:’

In case of group ‘A’ employees mentioned in
Schedule Part-IV (b), the appointment shall be
made by the Vice Chancellor by 100 per cent
promotion subject to the requirement of passing
the prescribed departmental examination/test, if
any, for the post held by the employee concerned.

Manner of appointment by direct recruitment
The following procedure shall be adopted for
making appointment to group ‘A’ posts by direct
recruitment.

Ordinarily the selection committee consists of
the following:

(a)
(b)
(c)
(d)

The Registrar
The Comptroller
The Dean, Postgraduate Studies

Any other person or persons nominated by
the Vice Chancellor.

6.6.5.2. Participation of faculty in Symposia/
workshops:

As a component of its continual human resource
development policy, the University encourages its
faculty to participate in national and international
conferences, symposiums, workshops, training
programmes, review meetings etc. being
organized in India and abroad. The University
also sponsors its faculty for overseas trainings
and participation in international summer and
winter schools conducted in reputed institutions
and research laboratories abroad to expose them
to best research technologies, methodologies,
facilities and modern research tools in advanced
areas of research. Such trainings not only develop
the expertise of University faculty in specific

advanced areas of research and technology but
also help them to formulate and operate new
research projects in emerging fields.

Participation of University faculty in National and
International scientific events

During 2018-19 to 2022-23, the university faculty
attended 294 national and 95 international
trainings. The faculty also attended 464 national
and 88 international conferences/ workshops/
symposia/ seminar etc. The yearwise distribution
of all such events is given in Table 5.5. A
comprehensive list of all such events is given in
Annexure V.

6.6.5.3. Incentives for
Recognition

Excellence / Faculty

The university is in the process of formulating
fresh rules and regulations as per the ICAR
guidelines for adoption of the ICAR-Best Teacher
Award in the University. In addition there are
different incentives/honour which are in place to
duly recognize the faculty for their contributions.

a) Vice-Chancellor’s Appreciation Certificate:
The Vice-Chancellor of the University
awards appreciation certificate to individual
scientists/ group of scientists for the
outstanding contributions in academics,

research or extension during a particular year.

b) Dr G S Khush Distinguished Professor Chair:
This award is presented in recognition of a
distinguished teacher in College of Agriculture
and College of Horticulture and Forestry, PAU
in view of excellence in research, teaching or
extension activities. The award is granted for

a maximum period of four years.

Table 5.5 Year wise - participation of the university faculty in National and International Seminars
/ Symposia / Conferences / Trainings / Workshops / Conventions / Consultancy / Special

Assignments etc.

Activity | 201819 | 201920 | 202021 | 202122 | 202223 | Total
Trainings

e National 25 64 62 63 80 294
¢ International 13 8 1 12 27 95
Workshop/Conferences/Symposia/seminar etc

e National 43 122 74 91 134 464
e International 12 23 13 18 22 88




d)

)

Prof Manjeet S. Chinnan Distinguished
Professor Chair: Prof Manjeet Singh Chinnan
distinguished professor chair is created and
selection is based solely on the basis of merit.
The teachers/ scientists who have minimum
6 years service as Professor are eligible for
the Chair. The selected Professors are given
Rs.25,000/- per annum for four years, on
the basis of screening and evaluation of the
applications by the committee approved by
the Vice Chancellor.

Best Teacher Award in Agricultural Higher
Education: The award is conferred every
year. The applications are invited by the
Dean, Post Graduate Studies (Coordinator as
per rules). The Coordinator will receive the
nomination from all the Deans and thereafter,
all nominations will be put up to the Judgment
Committee for its final recommendation.
The Vice Chancellor will approve one name
recommended by the Judgment Committee.

S. Devinder Singh Bansal Distinguished
Scientist Award: The award is presented
in recognition of on Engineering Scientist
selected each year from the faculty of College
of Agricultural Engineering & Technology
and among those in Agricultural Engineering
disciplines at outstations, in view of his/ her
excellencein research, teaching and extension
activities. The applicant should have served
on faculty of the College of Agricultural
Engineering & Technology or in Engineering
discipline at other establishment of PAU for
a minimum period of 8 years. The selected
teacher/ scientist will receive Rs 30,000/- as
cash award.

Distinguished Scientist Award: The award is
presented as recognition to one professor, or
equivalent scientist slected each year from
the PAU faculty in view of his/ her excellence
in research, teaching and extension activities.
The applicant should have served on faculty
of the PAU as Professor or equivalent for
a minimum period of 8 years and must be
actively involved in research/ teaching/
extension education. The selected teacher/
scientist shall receive Rs 30,000/- as cash
award and also a citation.

FACULTY AND STAFF DEVELOPMENT

g)

h)

i)

Best Outstation Scientist Award: The
award is given for outstanding work in
teaching/ research/ extension annually. The
concerned Director/In-charge of outstation
may nominate a teacher in the prescribed
proforma. The Director of Research will
recommend research teachers/seed
producing scientists and Director of Extension
Education will recommend the extension
teachers and respective Deans will remmend
the teachers involved in teaching side at
outstations. A core committee is approved by
the Vice chancellor. The recommendations of
the said committee are submitted to the Vice
Chancellor for approval.

Dr Hardyal Singh Gill Distinguished Professor
Chair in Weed Science: The Chair is a
recognition of a distinguished teacher of the
PAU for strengthening research capabilities
in weed science in PAU, Ludhiana. The award
is open to all teachers actively engaged in
weed science research. The nominee should
have served PAU for a minimum of 8 years as
professor or equivalent and must be activeli
engaged in research in weed science.

Dr M. S. Randhawa Best Book Award:
The entries of the books published during
a calendar year are invited among faculty
members for this prize by the Additional
Director of Communication annually. For
judging the best book, the entries are
placed before the committee constituted
as per rules contained in PAU Calendar. The
recommendations of the committee are
submitted to the Vice Chancellor for final
approval.

Hans Raj Pahwa Memorial Award: The
applications for the award are invited by
the Dean, College of Agriculture after every
two years. The award is open to all faculty
members who are actively engaged in
teaching, research or extension in breeding,
production, protection, nutrition etc. in
the discipline of Horticulture (Pomology or
vegetable or floriculture). A Core Committee
is approved by the Vice Chancellor for the
selection of the award, which is the final
authority to finalize the award.
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k) S. Gurcharan Singh Nihal Singh Wala Award:  6.6.5.4. Capacity Building and Training
The applications for the award are invited by
the Dean, College of Agriculture after every
fiveyears. Theawardisopentoall the teachers
of PAU (teaching, research or extension) in the
discipline of Horticulture (Pomology). A Core
Committee is approved by the Vice Chancellor
for the selection of the award, which is the
final authoritytofinalizetheaward.

Capacity building events/activities were organized
for the University faculty, field extension workers,
industry and farmers/ fruit and vegetable growers.
The faculty in the University is motivated and
encouraged for professional growth by providing
an environment conducive to carry on the
academic pursuits. The teachers are encouraged
provide consultancies to private sector

I) Dr Satwant Kaur Memorial Best Extension  Organizations. Faculty members are also provided

Worker Award: The award is given to a the necessary financial assistance for participation
teacher for outstanding contributions in  at national and international (wherever possible)

extension education after every four years. levelacademicactivities. The in-service faculty can
A Core Committee was approved by the Vice  avail study leave to improve their qualifications. A
Chancellor for the selection of the award, number of MoUs have been signed with national
which is the final authority to finalize the and international agencies for the benefit of
award. faculty to improve their competencies through
foreign trainings. There is a provision of sabbatical
leave for the faculty to work in international
laboratories. A brief details is given in Table 5.6
and complete list of events related to capacity
building including summer/ winter schools, CAFT
trainings, workshops/seminar, etc. organized at
PAU (year wise) has been given in Annexure VI.

m) Smt. Harpal Kaur Memorial Award: The
applications for the awardee are invited by
the Director of Research in September after
every four years.The award is given to the
outstanding scientist in the discipline of (i)
Vegetable breeding (ii) breeding in other crops
(iii) Pomology and vegetable production.
A Core Committee is approved by the Vice
Chancellor for the selection of the award,
which is the final authoritytofinalizetheaward.

The capacity building activities for stakeholders
include technical sessions, Seminars/ webinars/
Talks by experts, Winter/ Summer schools/Short
as well as long duration Trainings, Workshops,
n) Dr Harcharan Singh Sandhu Memorial pemonstrations/ Mela (other than Kisan Mela),
Award: The biennium award is open to all  Scientist Farmer Stakeholders meet. PAU organizes
teachers (teaching/ research/extension) in  trainings for the farmers and farm women at its
the discipline of Agronomy. The nominations  main campus and all its regional KVK’s. The details
are invited by the Dean, College of Agriculture  of the trainings are finalized at the start of each
in the prescribed proforma after every two  vear in the form if a training calendar and the
years. The Award committee recommendsone  details are provided month wise on its web page.
name out of the nominations received. The A skill Development Center has been imparting
recommendations of the award committee  yocational trainings for Capacity Building/ Skill up-
are submitted to the Vice Chancellor for  gradation of farmers and extension functionaries.
approval. The trainings were organized for quality seed

0) Award of Plague & Merit Certificate: The grower, gardener, organic grower etc. Training
applications are invited by the Registrar of Master Trainers (ToMT) in agriculture and

office from the faculty in recognition of their allied subjects. i.e. Beekeeper, Organic grower,
outstanding research, teaching and extension Agriculture extension service provider, Bulb Crop
work through the controlling officers every Cultivator, Solanaceous Crop Cultivator, Gardener,
year. A Core Committee is approved by the Asstt. Gardener, Nursery worker, Pesticide and
Vice Chancellor for the selection of the fertilizer applicator, Green house operator,

Award, which is the final authority to finalize Micro Irrigation, Technician tractor operator,
the award. Tractor mechanic etc. were organized under Skill

Development Centre at PAU. These trainings were
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Table 5.6 Capacity Building and Trainings

2018-19 2019-20 2020-21 2021-22 2022-23

Scientist Farmer Stakeholders meet 6 6 2 2 16
Demonstrations/ Mela (other than Kisan Mela) 1 2 - 1 1

Workshops 8 6 3 6 24
Short duration Trainings 10 21 3 41 29
Winter/ Summer schools/ Trainings 6 4 - - 1

Technical sessions 17 7 1 9 21
Seminars/ webinars/ Talks by experts 19 27 5 41 16
Total 67 73 14 100 108

provided to farmers, farm women, school dropout
and youth of all categories (General/ SC /OBC).
During the period under report a total of 362 such
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CHAPTER

STUDENT DEVELOPMENT

6.6.6. Student Development
6.6.6.1. Scholarships/Stipends

PAU awards merit scholarship to one student
for every seven students admitted to UG and PG
programmes each. These merit scholarships are
dispersed on the completion of each semester.
In addition to PAU merit scholarships, other
scholarships have been instituted by various
organisations, industry and alumni for UG and PG
programmes. The details of these scholarships are
as given below:

University Scholarships: Awarded to meritorious
students of undergraduate programmes on the
basis of performance in the entrance examination/
qualifying examination valued at Rs. 500/- p.m.
The number of scholarships is determined by the
Academic Council from time to time.

Marketing Board Scholarships: The Punjab State
Agriculture Marketing Board awards merit-cum-
means scholarships at the rate of Rs.750/- p.m.
district-wise and for Kandi area for meritorious
undergraduate students of the COA and COAET.
These scholarships are awarded to the students
hailing from rural areas of the Punjab state
on fulfilment of prescribed conditions. The
scholarship is awarded one each for each of the
district of Punjab and Kandi Area.

ICAR Scholarships: The ICAR awards National

Talent Scholarships for its nominees, based
on AIEEA-UG conducted by the ICAR, for
undergraduate programmes for full degree
duration subject to fulfiiment of prescribed
conditions. The value of scholarship is Rs. 1000/-
p.m.

Dr G.S. Khush Scholarships: Dr Gurdev Singh
Khush Foundation awards scholarships @ Rs.
1200/- per student per month (Rs. 14,400 per
annum lumpsum) to the students pursuing
various undergraduate degrees. The scholarship
is awarded only to the rural students who have
passed matric from school located in rural area of
Punjab.

Dr S.K. Vasal Scholarship: This scholarship @
1500/- per month is awarded to one M.Sc. student
with the highest OCPA in the discipline of Plant
Breeding and Genetics.

Mrs Jaswant Kaur Bindra w/o Dr Onkar Singh
Bindra Scholarship: This scholarship @ 3000/-
per month plus contingency grant of Rs. 5000/-
per annum is awarded to one M.Sc. student with
the highest rank in the admission list from the
discipline of Entomology.

Shri Bal Krishan Vaid Merit Scholarship: This
scholarship @ 1000/- per month is awarded to
one meritorious student each from 1st, 2nd, 3rd
and 4th year class of B.Sc. Agri. (Hons) 4-year
programme.
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Dr G. S. Grewal Memorial Fellowship: This
fellowship @ Rs. 2000/- per month is awarded to
two M.Sc. students on merit basis (one each from
1st and 2nd year) from the discipline of Chemistry.

Dr S.S. Guraya Memorial Fellowship: This
fellowship @ Rs. 1500/- per month shall be
awarded to two M.Sc. students on merit basis (one
each from 1st and 2nd year) from the discipline of
Zoology.

Mrs Jaswant Kaur Bindra w/o Dr Onkar Singh
Bindra Fellowship: This fellowship @ Rs. 4000/-
per month plus contingency grant of Rs. 10000/-
per annum is awarded to one Ph.D. student with
the highest rank in the discipline of entomology.

College of Agriculture Alumni Association
Scholarships: Alumni Association of the College of
Agriculture awards scholarships @ Rs. 1000/-p.m.
on merit basis, one each for each of the class of
B.Sc. Agri. (Hons) 6-year programme.

Plant Pathology Alumni Medal with Cash Prizes:
Plant Pathology Alumni Medal with Cash Prize of
Rs.25,000/- is awarded to the meritorious student
of M.Sc. Plant Pathology for excelling in academics.

Alumni Gold Medal for Excellence in Academics in
Chemistry/Biochemistry: The Medal is instituted
by Alumni batch of B.Sc. (Hons) programme (1970-
74) of Chemistry/ Biochemistry. It is awarded
to the student obtaining highest OCPA in M.Sc./
Five Year Integrated M.Sc. (Hons) programme in
chemistry/ Biochemistry.

Alumni Cash Award for Excellence in Research
in Chemistry/Biochemistry: The Cash Award
is instituted by Alumni batch of B.Sc. (Hons)
programme (1970-74) of Chemistry/ Biochemistry.
It comprises of a certificate and Rs.10,000/- and
is awarded to a student showing excellence in
research conducted in M.Sc./Five Year Integrated
M.Sc. (Hons) programme in Chemistry /
Biochemistry.

Sports Scholarships: PAU awards scholarships
not only for the academic performance of the
students but various scholarships have been
instituted based on the excellence in the sports
arena. Brief descriptions of such scholarships are
listed as follows:

The University awards sports scholarships @
500/- p.m. on fulfillment of prescribed conditions.
Four scholarships are awarded for major games,

i.e. Hockey, Football, Athletics & Cricket and
six scholarships are given for minor games, i.e.
Basketball, Badminton, Table Tennis, Cycling,
Handball, Volleyball, Lawn Tennis, Kabaddi, Weight
Lifting, Aquatic, Shooting and Roller Skating.

Punjab Govt. Scholarships: The Punjab Govt.
also provides assistance to students subject to
fulfilment of prescribed conditions under the
following schemes: i) Post-Matric Scholarship
scheme (Govt. of India); ii) Scholarship scheme
for backward class students; iii) Fellowship
scheme under State Scheduled Castes Welfare
Department;iv) Scholarship for students belonging
to Ex-criminal Tribes; v) National merit scholarship
scheme; vi) State merit scholarship scheme; vii)
Scholarship for Teachers wards; viii) Scholarship
scheme for the wards of Terrorists/1984 riots
affected families; ix) Grant for the wards of
serving/exserviceman; x) Centrally Sponsored
Scheme of Post Matric Scholarship to SC students;
xi) Post-Matric Scholarships for OBC Students;
xii) National Overseas Scholarship Scheme for SC
Students for Higher Studies abroad; xiii) Central
Sector Scholarship Scheme of Top Class Education
for SC Students.

Lata Mahajan Chinnan Sports Scholarship for
Women: Scholarship in the name of Lata Mahajan
Chinnan for Five Women Best Sportspersons of
the University @ Rs. 1000/- per month.

Shri Amarpal Singh Sandhu Cash Award: Three
cash awards have been instituted in the name
of Shri Amarpal Singh Sandhu. Cash Award of Rs.
5,000/-, Rs. 3,000/- and Rs. 1,000/- are awarded
to first, second and third Best Athlete (M) of
University at the time of Annual Athletic Meet of
the University.

Lata Mahajan Chinnan Cash Award for 1st, 2nd
and 3rd Best Athlete and also a Gold Medal
for Best Athlete: Three cash awards have been
instituted in the name of Lata Mahajan Chinnan.
Cash Award of Rs. 5,000/- Rs. 3,000/- and Rs.
1,000/- are awarded to first, second and third Best
Athlete (W) of University at the time of Annual
Athletic Meet of the University. Also a Gold Medal
is awarded in the name of Lata Mahajan Chinnan
to the Best Athlete (W) of the University at the
time of Annual Athletic Meet of the University.

Devinder Singh Bansal Memorial Cash Prize:
Cash award of Rs.1,000/- instituted in the name
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of Devinder Singh Bansal. It is given to the Best
Cyclist of the year.

Sardar Arjan Singh Bhullar Cash Award: Cash
award of Rs. 5,000/- instituted in the name of S
Arjan Singh Bhullar is given to the Best Hockey
Player of the year.

Lt. Triveni Singh Thakur Cash Award: Two cash
awards of Rs. 5000/- instituted in the name of Lt.
Triveni Singh Thakur are given to each Men and
Women best athlete.

Sardar Harpreet Singh Kalsy Cash Award: Cash
awards, in the name of Late S. Harpreet Singh
Kalsy, has been instituted for Best Table Tennis
player (men and women) with the cash prize of
2500/- each. These awards have been started
from the academic year 2020-21.

Gurbachan Singh Bajwa Cash Award: Cash
awards in the name of Late Dr. Gurbachan Singh
Bajwa have been instituted for Best Athlete (Men)
and Best Athlete (Women) with the cash prize of
Rs. 5000/- each. These awards have been started
from the academic year 2022-23.

Piara Singh Parmar Memorial Society awards:
The society has instituted the following Medals,
Sports Fellowships and financial aid in the memory
of Piara Singh Parmar, a meritorious M.Sc. student
of Agronomy and a National Level Handball player.

Two Sports Fellowships : Two Sports Fellowships
of Rs. 25,000/- are awarded to Outstanding Sports
Persons excelling in any game at the state level or
above.

Financial Aid: Nine deserving needy students
from the College of Agriculture, College of Basic
Sciences & Humanities and College of Agricultural
Engineering & Technology are given financial aid
of Rs.20,000/- each to facilitate their studies.

Need based financial support is also extended
to the students through Students’ Aid Fund and
Alumni funds available at college and university
level. Students are encouraged and prepared to
compete for national and international fellowships
and funding opportunities to get admissions
in other universities. The detail of the various
scholarships on by the students is given below
(Table 6.1 & 6.2).

6.6.6.2. Extra and Co-curricular Activities

PAU has ensured that sports and Co-curricular
activities are embedded in the busy academic
schedule of the students so as to achieve the
goal of developing students with multifaceted
personalities. The spirit of participation,
competition and companionship is promoted by
organizing inter college youth festival, athletic
meet and game wise tournaments at University

Table 6.1 Scholarships earned by students (Year-wise 2018-23)

Year University Merit NTS Other PAU Other PG scholarships/ fellowships
Scholarship scholarships scholarships (ICAR/ CSIR/ UGC/ INSPIRE /
ICMR/ others
2018-19 194 130 74 56 130
2019-20 356 144 49 73 181
2020-21 404 99 39 76 113
2021-22 404 155 34 107 118
2022-23 432 137 38 79 104

Table 6.2 Total scholarships earned by students in five years (College wise)

Year University Merit NTS Other PAU Other PG scholarships/ fellowships
Scholarship scholarships scholarships (ICAR/ CSIR/ UGC/ INSPIRE /
ICMR/ others
COA 845 287 131 235 333
COHF 113 43 15 14 19
COAET 202 162 26 41 88
COCs 281 68 16 44 90
COBSH 349 105 66 67 97
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level. Such activities are a regular feature in the
University and are included systematically in
the academic calendar of PAU. These activities
are instrumental in identifying the talent in the
concerned domains. Talent identified through
these activities is further nurtured by preparing
the students for various competitions and youth
festivals outside the University. PAU prepares
its sportspersons and artists to represent the
University in Inter Zonal and National Level
competitions organized by Association of Indian
Universities (AlIU), Indian Council of Agricultural
Research (ICAR) and Youth Welfare Departments
of State/National Government. For administering
these activities a well defined structure is in place.
This structure includes appointing Presidents of
various sports and games at College and University
Level. Besides, the Presidents for Dance, Drama
and Music Club (DDMC) and Literary clubs are in
place for each college.

NCC/NSS/NSO Units

Enrollment for National Sports Organization
(NSO), National Service Scheme (NSS) and
National Cadet Corps (NCC)

It is mandatory for each Bachelor’s degree
level student to participate in one of the three
programmes run by the University, i.e., NSO/NSS/
NCC, in first and second year of the educational
program. The foreign nationals are exempted from
this enrollment. Enrollment in these programs
is formalized through the concerned Dean
and Director Students’” Welfare and the record
maintained in the personal files of the students by
the University.

National Service Scheme (NSS)

NSS program targets at connecting the volunteers
with the community by inculcating a sense of
social and civic responsibility. This platform helps
and participants to practice and promote national
integration and social harmony. By being part of
social service initiatives, the students develop
leaderships qualities and are better equipped with
the skills required to deal with the situations of
emergency and natural disasters. NSS programme
at PAU has special focus on providing social
services in rural areas and the students work to
support the needy people for enhancing their
standard of living.

National Service Scheme (NSS), which works on
the motto of ‘NOT ME BUT YOU’ inculcates the
spirit of voluntary service among the student
and brings our academic institutions closer to
the society. This programme for the students
integrates knowledge and desirable actions for
community development. NSS programme aims to
inculcate the idea of social welfare in students and
to provide service to society without bias. Details
of activities carried by NSS are given in Table 6.3.

Activities against social evils

e The NSS volunteers visited different villages
of Punjab and conducted awareness rallies
on Crop Residue Management. Face to face
meeting with farmers as well as groups of
farmers were also done to convince them for
not burning paddy straw with the involvement
of Krishi Vigyan Kendras. In addition,
literature related to ‘No to stubble burning’
was also distributed among the farmers in
the form of pamphlets and handbills. Farmers
were sensitized about harmful effects of
paddy straw burning (Fig.6.1) and were
motivated to stop stubble burning in their
fields. They were explained about alternative
options/techniques available for paddy straw
utilization and management.

e The awareness regarding a variety of social
issues such as adoption of organic farming,
HIV/AIDS awareness, warning against ill
effects of drugs, judicious use of ground water,
road safety and environmental pollution
are spread among masses through banners,
posters distribution of literature, hand bills
and interactions with rural as well as urban
people at the campus during the Kisan Melas
held in March and September every year.

e NSS volunteers participated in Poster
Making and Essay Writing Competitions
on International Biodiversity Day, World
Environment Day and depicted the steps
required for HIV/AIDS awareness, warning
against ill effects of drugs, judicious use of
ground water and environmental pollution.

e Rallies were organized to advocate the
eradication of social evils like drug addiction,
child labour, communalism, HIV/AIDS
awareness. Rallies for promoting clean and
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Table 6.3 Students in National Service Scheme

Year Total One day | Seven | Extra Camps Blood Participation in
Volunteers | regular days under NSS | Donation | NAcC Pre-RD RD BCS NYF

enrolled activity | Special as special Camps parade | Parade

camps | camps Events Camp Camp
2018-19 649 20 1 4 1 3 2 1 1 1
2019-20 681 20 1 3 - - 1 1 - -
2020-21 569 - - - - - - - - -
2021-22 590 10 1 2 - - 1 - - -
2022-23 673 20 0 - - - 1 - - -

NAC : National Adventure Camp, Pre-RD Parade Camp : Pre-Republic Day Parade Camp, RD Parade Camp : Republic Day
Parade Camp, BCS : Bhartiya Chhatra Sansad, NYF: National Youth Festival

Ve

N

green environment were also organlzed
(Fig. 6.2).

J

Fig. 6.1 Village level rally organized by the NSS

against straw burning — November 2022

Environment Conservation

Plantation of around 2000 saplings was carried
out at University Campus and the University
Seed Farm, Ladhowal under guidance of
Department of Forestry & Natural Resources.

Under national initiatives related to Swachh
Bharat Abhiyan, NSS volunteers participated
in Swacch Bharat Abhiyan and cleaned
various places of PAU. Under Clean India 2.0
campaign, every NSS volunteers collected 1.5
kg waste from PAU campus.

Guest lecture on “Balihari Kudrat Vaseha”
delivered by Padma Shri Sant Balbir Singh
Seechewal, Member of Parliament and
famous environment activist.

Campus beautification & cleanliness drive
was conducted. Students painted bottom of

Ve

N

J

Fig. 6.2 Cleanliness campaign organized on the

PAU campus, February 2023

some trees in PAU campus beautification (Fig.
6.2).

Blood Donation and Health Awareness Activities

Blood Donation Camps were organized in
collaboration of Red Cross Society and Civil
Hospital, Ludhiana. The NSS volunteers also
donate blood to the needy patients in local
hospitals as and when needed.

Health awareness workshop was conducted by
Dr Kunal Dhall, Onco Surgon, DMCH, Ludhiana
and Dr Bhupinder Singh, Cardiologist, AIIMS,
Ludhiana

Organized Mediation and Mental Health
campaign under ‘Har Ghar Dhyan’ of Ministry
of Culture, GOI

Organized International Yoga Day

Training on Traffic Regulation and Educating
citizens:

NSS volunteers of the university participated
in Training on Traffic Regulation and Educating
Citizens of Ludhiana regarding Traffic Rules
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and Regulations. This training was organized
by Ludhiana Traffic Administration at Traffic
Park, Near Bus Stand, Ludhiana.

Republic Day and Independence Day Celebration

e These national days are celebrated by NSS
Volunteers of PAU with great enthusiasm.

National Cadet Corps (NCC)

NCC program at PAU is instrumental in developing
character, camaraderie and discipline. Besides, it
infuses the spirit of adventure and the values of
selfless service amongst the cadets.

e Apart from attending a compulsory annual
training camp, every cadet enrolled in NCC is
required to participate in 40 hours of parade
each semester. The enrolled students are
required to participate in 75% of the parades
as minimum.

e During the Independence Day and Republic
Day celebrations on the University campus,
NCC cadets present a guard of honour to the
Chief Guest of the occasion. To inculcate the
qualities of serving others, NCC cadets are
deputed during Kisan Melas at PAU to help and
guide the farmers and other visitors. These
cadets actively participate in various events
such as Swach Bharat Abhiyan, National
Yoga Day and Annual Athletic Meet of the
University every year. The accomplishments
of NCC cadets are presented in Table 6.4.

e Mr. Gurarshbir Singh (GL-2016-A-001-BVI)
participated in Republic Day Parade in 2019
and 2020 at New Delhi as NCC Horse Riding
Cadet. He has won a number of events at the
Horse Riding competitions held on the eve
of Republic Day. His laurels at national level

include Gold medal in HACKS BOYS NOVICE,
Runner Up in overall TENT PEGGING in Dr.
Roop Jyoti Sharma Trophy and Bronze medal in
TENT PEGGING BOYS NOVICE. He also secured
3rd position in Jumping Normal in The Delhi
Horse Show at the Army Equestrian Centre,
New Delhiin 2021-22. Ms Abheet Aulkah (GL-
2017-A-002-BVI) won the Bronze Medal in
Horse Riding at State Level Competition.

6.6.6.3. Health Facilities

To meet the medical needs of students,
faculty and staff, PAU has University Health
Centre in the campus on an area of 16604
sq.ft. Facilities available at PAU Health Centre
(Fig. 6.3) are:

e OPD facility with 3 medical officers Clinical
laboratory

e 24 beds
e Radiology — X-ray unit

e Biochemistry — Autoanalyzer, Cell counter
and other biochemistry tests

e  Ambulance

Fig. 6.3 Radiology section at the PAU Health Centre

Table 6.4 Number of cadets passed ‘B’ and ‘C’ Certificate examination from 2018-19 to 2022-23

College College of College of Agri- | College of Home | College of Basic College of Total
Agriculture culture Science Science Horticulture and
Engineering & Forestry
Tech
Yearl IBI Icl IBI lcl IBI IBI lcl IBI Icl IBI Icl
2018-19 13 14 3 5 - - - - - 16 19
2019-20 6 11 4 2 2 - - - - 12 13
2020-21 15 4 8 4 1 - - - - 24 10
2021-22 7 7 2 3 - 2 - 19 13
2022-23 8 4 3 2 11 - 6 1 31 07
Total 47 36 26 21 7 14 0 8 1 102 62
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6.6.6.4. Sports and Cultural Facilities

PAU has the state of art facilities for Sports and
Games. Sports infrastructure in the University
includes Synthetic hockey surface (Astroturf) with
floodlights, Cycling Velodrome and swimming
pool. These landmark facilities are at par with
the specifications of international competitions.
Besides, the University provides excellent sports
facilities to the students in form of Athletics Track,
Lawn tennis Courts, Handball Courts, Volleyball
Courts and Basketball Courts. PAU also has a
Cricket Ground and a number of Soccer Play fields.
Indoor Modern Gymnasium facility (39000 sq.ft)
contains table tennis arena, badminton courts,
bodybuilding and weight Lifting facilities. Besides,
student hostels also have appropriate sports
facilities. Table 6.5 provides the details of sports
infrastructure at PAU.

University has an open air theatre for organizing
the cultural events. This open air theatre has been
recently converted into an all weather facility with

Table 6.5 Sports and Games Facilities

a total seating capacity of 5000. Table 6.6 provides
aglimpse of various sports events organized at PAU.
University students have brought laurels in various
sports activities. Details of such recognitions and
achievements are given in Table 6.7.

Along with academics and sports, PAU is also
known for inculcating the festive spirit in the
students by means of providing them a platform
for participating and excelling in the arena of
cultural activities. Details of various cultural
events organized by PAU are given in Table 6.8.
Propelled by these events PAU students have won
a number of recognitions and positions in the
cultural activities. A glimpse of such achievements
is provided in Table 6.9. Stronger cultural roots are
the cause for a balanced and sound personality.
PAU students are encouraged to nurture the
traditions and are provided a platform for show
casing their talent. Table 6.10 presents the
achievement of PAU students in this regard along
with the laurels in various national/state events.

Sports Infrastructure Whether as per Standard
Specifications
Name Type Number Yes No
Indoor
Badminton Court Wooden 3 Yes -
Weight Lifting Stage Multi-station Separate gym for Yes -
Gym, Single boys & girls
Station exercises +
free weights
Table Tennis Hall Cemented 5 Yes -
Shooting Hall Cemented Yes -
Outdoor
Athletics Track Grassy 1 Yes -
Cricket Field Grassy 1 Yes -
Cycling Velodrome Cemented Inter- 1 Yes -
national Level
Football Field Grassy 2 Yes -
Handball Court Clay 2+1 (flood light) Yes -
Hockey Field Astroturf + Grassy 1+2 Yes -
Kabaddi Court Clay 1 Yes -
Aquatic Pool Outdoor 1 Yes -
Tennis Court Clay + Cemented 2+3 - -
Water Polo Pool Outdoor 1 - -
Basketball Court Cemented 2+1 (flood light) Yes -
Volleyball Court Clay 2+1 (flood light) Yes -
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Table 6.6 Sports events organized at PAU

Sr. No. Year Event

AIU/ICAR Zonal/National Level

1. 2018-19 XIX All India Inter Agri Sports & Games Meet

PAU Inter College event

1. 2018-19 53rd Annual Athletic Meet of PAU
PAU Inter College Tournament
Annual NSO Coaching Camp
International Day of Yoga

2. 2019-20 54th Annual Athletic Meet of PAU
PAU Inter College Tournament
Annual NSO Coaching Camp
International Day of Yoga

3. 2020-21 PAU Inter College Tournament
Annual NSO Coaching Camp

4. 2021-22 55th Annual Athletic Meet of PAU
PAU Inter College Tournament
International Day of Yoga

5. 2022-23 56th Annual Athletic Meet of PAU
PAU Inter College Tournament
Special NSO Coaching Camp
Annual NSO Coaching Camp
International Day of Yoga

Table 6.7 Participation and Recognitions of students (ICAR Inter Agri Sports & Games Meet and others)

Year Event Competition All North Zone All India International
India Inter- Inter- Inter-
Agricultural Uni- University University
versity Sports &
Games Meet
2018-19 Handball Gold Medal
Handball Participation
Hockey Participation
Kabaddi Participation
Roller Skating Gold medal
Silver Medal
Bronze
Medal
Handball 4th position 4th position
Basketball (M) Gold Medal
Handball (M) Gold Medal
Volleyball (M) Gold Medal
Basketball (W) 2nd position
Badminton (W) 3rd position
5000M Walk (M) 1st position
1500M (W) 2nd position
800M (W) 2nd position
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110M Hurdles (M) 2nd position
Runner-up trophy
in Athletic (M)
Winner of Overall
Games Trophy
(M)
Winner of Overall
Team Champion-
ship
2019-20 Athletics (M) Participation
Power Lifting (M) Participation
Power Lifting (M) Participation
Handball (W) Participation
Athletics Participation
(Khelo India)
Basketball (W) 2nd position
400M (M) 1st position
4 X 100M Relay (M) 1st position
800M (W) 1st position
1500M (W) 1st position
800M (M) 2nd position
200M (M) 3rd position
Best Athlete in
Women Category
2020-21 Roller Skating (M) Participation
2021-22 Roller Skating (M) Silver Medal
Bronze Medal
Handball (W) Bronze Medal
Handball (W) Bronze Medal
Hockey (M) Bronze Medal
Hockey (M) Participation
Shooting (M) Participation
Shooting (M) Participation
Shooting (W) Participation
2022-23 Handball (W) Bronze Medal
Athletics (M) Bronze Medal
Shooting (M) Participation
Shooting (M) Participation
Shooting (M) Participation
Shooting (W) Participation
Handball (M) Participation
Table Tennis (W) Gold Medal
400M (M) 1st position
100M (W) 1st position
200M (W) 1st position
Long Jump (W) 1st position
200M (M) 2nd position
100M (M) 2nd position
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800M (W) 2nd position
1500M (W) 2nd position
5000M (W) 2nd position
Overall Runners
Up in team games
(women category)
e N
N y

Fig. 6.4 XIX All India inter Agricultural Universities sports and games meet 2018-19, held at PAU from 2-5 January, 2019

Table 6.8 Events organized at PAU from 2018-19 to 2022-23

S.No.

Year

Event

National/AIU/ICAR/State level

2018-19

North Zone Level Post Graduate Students Elocution Contest on the topic “Transforming
Agrarian Economy : Innovative Solutions through Science & Technology” was organized by
Directorate of Students’ Welfare under the aegis of National Academy of Agricultural Scienc-
es (NAAS) & Indian Council of Agricultural Research (ICAR), New Delhi on 24th August, 2018
at PAU campus

2018-19

A five day “Punjab Kala Utsav” was organized at Punjab Agricultural University, Ludhiana in
collaboration with Punjab Art Council (Government of Punjab), Chandigarh from 24th to 28th
September, 2018. In this event, a State Level Inter-College Cultural Procession competition
was organized and selected events of Theatre, Music, Fine Arts & Dance were performed by
various artists

PAU Inter-College level

2018-19

PAU Inter-College Youth Festival for the session 2018-19 was organized by Directorate of
Students’ Welfare from 25th October to 3rd November, 2018 at PAU campus. Students from
constituent colleges & institutes of PAU participate in the events pertaining to Dance, Music,
Fine Arts, Literary, Theatre & Heritage

2019-20

PAU Inter-College Youth Festival for the session 2019-20 was organized by Directorate of
Students’ Welfare from November 1 to 8, 2019 at PAU campus. Students from constituent
colleges & institutes of PAU participate in the events pertaining to Dance, Music, Fine Arts,
Literary, Theatre & Heritage
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3 2020-21

Online Poetry (Live) competition was organized by Directorate of Students’ Welfare, Punjab
Agricultural University, Ludhiana on November 1, 2020. Twenty four students from the con-
stituent colleges & institutes of PAU participated in this online event. Topics for the event
were ‘IF, ‘NATURE’ and ‘FAMILY’.

Online Elocution Competition was organized by Directorate of Students’ Welfare, Punjab Ag-
ricultural University, Ludhiana on December 03, 2020 to mark ‘Agriculture Education Day’,
observed to commemorate the Birth Anniversary of Bharat Ratna Dr Rajendra Prasad, the
first President of Independent India. The topic for Elocution Competition was ‘Importance of
Agricultural Education and Innovation for Farm Prosperity’.

Online Competition of Poster Making event was organized by the Directorate of Students’
Welfare on June 8, 2021 for the students of constituent colleges/institutes of Punjab Agri-
cultural University, Ludhiana. Topic for the Poster Making event was “Environment Conser-
vation”

Online Competition of Cartooning event was organized by the Directorate of Students’ Wel-
fare, on July 25, 2021 for the students of constituent colleges/institutes of Punjab Agricultur-
al University, Ludhiana. Topic for the cartooning event was “Online Exams".

4 2021-22

PAU Inter-College Youth Festival for the session 2021-22 was organized virtually by Director-
ate of Students’ Welfare from November 11 to 14, 2021. Students from constituent colleges
& institutes of PAU participate in the 20 events pertaining to Dance, Music, Fine Arts, Literary
& Theatre.

PAU Talent Harvest Heritage Festival was organized by Directorate of Students’ Welfare
on April 20, 2022 for the bonafide students at PAU campus. During the event competition
of 9 Heritage Events was conducted. Stalls by the students of ELP (Experiential Learning
Programme) of PAU were also displayed on this occasion for the faculty/students/employees.
Cultural programme was presented by the PAU students during the prize distribution function

On the occasion of Environment Day, the Directorate of Students’ Welfare, Punjab Agricultural
University, Ludhiana organized two days Photo Exhibition on “Nature” by Renowned Photo
Artist S. Janmeja Singh Johal on June 8-9, 2022 in the Students’ Home at PAU campus. On
this occasion, Fine Arts competitions of Photography, Poster Making & Cartooning were
conducted for the bonafide students of PAU. An expert talk was also organized during the
event

The Directorate of Students’ Welfare, Punjab Agricultural University, Ludhiana organized
competition of Creative Writing & Elocution events for the bonafide students of Punjab
Agricultural University, Ludhiana on July 12-13, 2022 at PAU campus

5 2022-23

PAU Inter-College Youth Festival for the session 2022-23 was organized by Directorate of
Students’ Welfare from November 11 to 18, 2022 at PAU campus. Students from constituent
colleges & institutes of PAU participate in the events pertaining to Dance, Music, Fine Arts,
Literary, Theatre & Heritage.

Fig. 6.5 Annual Athletic meet of PAU Fig. 6.6 March Past at XIX All India inter Agricultural

Universities sports and games meet 2018-19
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Table 6.9 Participation & Recognition of students in ICAR/AIU Inter University Festivals/Punjab State
& others from 2018-19 to 2022-23

Year Event AlU National In- AlU North Zone ICAR All India In-
ter-University Youth Inter-University Youth | ter-Agri Universities
Festival, GOI Festival, GOI Youth Festival, GOI

2018-19 Group Mime Bronze Medal

Poster Making 4th position

Group Mime Participation

Group Song Indian Silver Medal

Patriotic Group Song Silver Medal

Extempore Silver Medal

Skit Silver Medal

Collage Making Bronze Medal
2019-20 Mimicry Bronze Medal

Collage Making 4th Position

Group Song Indian 5th Position

Rangoli 5th Position

Mimicry Participation

Group Song Indian Gold Medal

Patriotic Group Song Gold Medal

Light Vocal Solo Gold Medal

Spot Painting Gold Medal
2022-23 Quiz Silver Medal

Elocution Silver Medal

One Act Play Bronze Medal

Debate Fourth Position

Skit Fourth Position

Mime Fourth Position

Installation Fourth Position

Cartooning Fourth Position

Mehandi Fifth Position

Literary Category Overall Second

One Act Play Silver Medal

Elocution Bronze Medal

Quiz Participation

Group Song Indian Silver Medal

Folk Dance Boys Bronze Medal

Mono Acting Bronze Medal

s N s N
N J N J

Fig. 6.7 PAU Inter College Youth Festival (Oct-Nov 2018)

Fig. 6.8 Punjab State Inter University Youth Festival 2021-22

held at LPU, Phagwara
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Table 6.10 Participation & Recognition of students in National/Punjab State Inter University Festivals

& others from 2018-19 to 2022-23

Year Even National Youth Punjab State Inter-University Youth
Festival, GOI Festival, GOP

2019-20 Mono Acting Gold Medal
Pihri Making Gold Medal
Gidhha Silver Medal
Chikku Making Silver Medal
Debate Bronze Medal
Collage Making Bronze Medal
Quiz Bronze Medal
Bhangra Bronze Medal
Mime Bronze Medal
Mehandi Bronze Medal
Nala Bunna Bronze Medal
Phulkari Bronze Medal

2020-21 Panel Discussion
Elocution
Sculpture Making
Creative Writing
Panel Discussion Gold Medal
Panel Discussion Bronze Medal
Creative Writing Bronze Medal

2022-23 Pihri Bunnah Gold Medal
Naale Bunnah Gold Medal
Chikku Bnauna Silver Medal
Mitti de Khidone Bnauna Silver Medal
Lammi Hek Wale Geet Silver Medal
Phulkari Kadna Bronze Medal
Pakhi Bunnah Bronze Medal
Eenu Bnauna Bronze Medal
Gidhha Bronze Medal
Group Folk Song Bronze Medal
Installation Bronze Medal
Bhand Bronze Medal

p
N

Fig. 6.9 PAU Contingent for 36th North zone Inter University Youth Festival 2022-23
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N J

Fig. 6.10 Punjab State Inter University Youth Festival 2022-
23 held at Punjabi University Patiala

6.6.6.5. Student Counseling & Placement Cell

A central University Counseling & Placement
Guidance Cell (UCPGC) has been set up in
the University. This cell provides placement
and counselling services to all the students of
University. UCPGC works both with the students
and the potential recruiters for actualizing the final
placements. UCPGC conducts various activities
such as soft skill development, personality
development and mock interviews for making
the students industry ready (Table 6.11). Special
sessions on resume writing and interview skills are
also organized. UCPGC maintains liaison with the
industry for knowing their job requirements and
for facilitating the interactions between potential
employees and potential recruiters. UCPGC
maintains database of final year students so as to
apprise them regarding various job opportunities.
Online means are used for informing the students
regarding various job openings obtained from the
industry. A structured procedure for approaching
the organizations and dissemination of job related
information is in place. Students are also guided
for preparing themselves for various competitive
exams at National/International Level. UCPGC
also provides career counselling services to
the University students for making right career
choices. Need based advice is also extended to
the students interested to have their own business
startups. Table 6.12 presents the job placements
facilitated by UCPGC.

The Mode and Mechanism followed for the
placement activities are as follows:

e Associate Director has been appointed for
administering the activities of UCPGC. The
university has also appointed Placement

Fig. 6.11 All India Inter Agricultural Universities Youth

Festival 2022-23

Coordinators for all the constituent colleges,
who act as a liaison between the students
and the central Placement Cell.

The university contacts all the prospective
organizations which have the potential
to recruit the University graduates by
extending an invitation. Job description is
obtained from the prospective employers in
a structured format and the same is shared
with the eligible students. Subsequently, the
list of the aspirants (obtained on the basis
of the response from the eligible students)
is shared with the prospective employer and
final phases of the placement process are
undertaken.

Some companies contact the university
directly with their requirements and after
getting the details, the same are shared with
the students and applications are invited.

Students are regularly updated about the
various opportunities available in the Public
Sector organizations and are guided to apply
accordingly.

Frequent Seminars, expert lectures and
Interactions are organized for the student
to provide them the information on career
opportunities.

UCPGC also provides supportive services to
students who face different types of problems
while pursuing their studies in campus.
Counselling cell specifically addresses the
educational and vocational problems and
generally addresses relationship issues,
interpersonal problems, peer pressure, stress
and anger issues. The main objective is to
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Table 6.11 Workshops and Events for honing Personality and Soft Skills of the students

Topics 2018-19 2019-20 2020-21 2021-22 2022-23
Personality Development 8 18 14 14 04
Communication Skills 6 12 06 12 04
Soft Skills 2 14 04 08 04
Entrepreneurship Skills 3 08 04 12 --
Career Counseling 3 10 04 08 --
Team Building 4 12 06 14 04
Resume Crafting 4 14 06 12 02
Mock Interviews, GD 2 10 08 10 -
National and International Competitions 2 16 240 302 04
Mental Wellness 1 10 104 08 05
Total 35 124 396 400 27
Table 6.12 Campus Placement Record of the University during 2018-23

Year PSU Private RF/TA Self Higher Total
2018-19 67 64 33 17 118 299
2019-20 103 82 38 20 128 371
2020-21 60 73 32 23 173 361
2021-22 48 82 41 19 187 377
2022-23 41 66 42 18 144 311

capacitate students to manage their routine
issues through life skill education. Illustrative
material like posters, handbook- psychological
first aid, leaflets, pamphlets and displays are
prepared and disseminated to the students.
Workshops are conducted to facilitate them
in getting first-hand experience related to
self-management and social management.
For imparting better life skills, interactive
sessions for the students are also organized

by inviting the experts such as academicians
and practitioners from the domain.

Students’ Hostels

Currently around 2650 students are residing
in PAU hostels (Table 13 & 14), One hostel
is exclusively available for the international
students. This hostel has all the modern
amenities and also provides the option of
cooking for international students. All the

~

Fig. 6.12 Plantation Drive at Hostel No.5
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Table 6.13: Hostel-wise capacity status of the PAU

Boys’ hostels

Sr. No | Name/No. of | Capacity Area Wi-Fi CCTV No. of No. of No. of three- | No. of four-
the Hostel (Sq. ft.) cubicles | two-seater | seater dormi- | seater dor-
dormitories tories mitories
1 Hostel no. 1 204 48400 Yes Yes 83 - - 30
2 Hostel no. 2 204 48400 Yes Yes 84 - - 30
3 Hostel no. 4 213 54754 Yes Yes 54 - 53 -
4 Hostel no. 7 155 47229 Yes Yes 155 - - -
5 Hostel no. 13 192 40650 No Yes - 78 - -
6 Hostel no. 15 210 55400 No Yes - 51 36 -
(Dr MS Kang
Boy’s hostel)
7 Internation- 60 10658 Yes Yes 24 18 - -
al Students
Hostel
Total 1238

Table 6.14 Hostel-wise capacity status of the PAU Girls’ hostels

Sr.No | Name/No. of | Capacity Area Wi-Fi No. of No. of No. of No. of
the Hostel (Sq. ft.) cubicles two-seater | three-seater | four-seater
dormitories | dormitories | dormitories
1 Hostel no. 5 138 - Yes 74 64 - -
2 Hostel no. 6 218 - Yes Nil 13 64 Nil
3 Hostel no. 10 90 - Yes - - 30 -
4 Hostel no. 11 554 24712 Yes 30 6 16 116
5 Hostel no. 12 164 17110 No Nil 16 32 9
6 Hostel no. 14 144 17796 Yes Nil Nil 48 Nil
(Amrita Pritam
Girls’ Hostel)
7 Hostel no. 16 108 - Under - - 36 -
process
Total 1416 - - 104 99 226 125

hostels are equipped with secured with
connectivity indoor games (Table Tennis,
Carom, Badminton etc.) Each hostel has a
common room with LED Television with local
cable connectivity. Besides, magazines and
newspapers are made available to the hostel
residents. Directorate of Students’” Welfare
has also undertaken a campaign entitled
“Mera Hostel Mera Ghar” so as to provide a
homely environment to the hostel residents.
Under this campaign various hostels events
such as cultural nights, DJ nights and other
recreational activities are organized.

6.6.6.5 Disabled Friendly Facilities

PAU has deep concern for the comfort of differently
abled students, faculty and staff persons and has
made proper arrangements to provide facilities
in the college premises and other buildings to
avoid any inconvenience to them. Ramps are
constructed for providing easy access to the multi
story buildings. Wheel chairs are made available
for the movement in the buildings and sections
of the university. Special arrangements are also
made in the washrooms for the comfort and
convenience of differently abled persons.
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6.6.7. Infrastructure

PAU main campus is spread across an area of
1222 acres at Ludhiana and with an off-campus
area of 5742 acres in various parts of the state.
The university has six constituent colleges, viz.
College of Agriculture, College of Agricultural
Engineering & Technology, College of Community
Science, College of Basic Sciences & Humanities,
College of Horticulture and Forestry and College of
Agriculture Ballowal Saunkhri, besides Institutes
of Agriculture at Gurdaspur and Bathinda. The
university has seven Research Stations, located
at Ballowal Saunkhri (Shaheed Bhagat Singh
Nagar), Gurdaspur, Faridkot, Bathinda, Abohar,
Kapurthala and Dyal Bharang (Amritsar) and
three Fruit Research Stations, situated at Gangian
(Hoshiarpur), Bahadurgarh (Patiala) and Jallowal
& Lesriwal (Jalandhar). For the seed production
of new varieties university has five Seed Farms,
located at Naraingarh (Fatehgarh Sahib), Ladhowal
(Ludhiana), Nabha (Patiala), Usman (Taran Taran)
and Birsikhan wala (Faridkot).

6.6.7.1. Physical facilities including
administrative building and lands

The physical facilities available with university
are given below (Table 7.1)

Administrative Buildings: The main campus
at Ludhiana is very well laid out. The main
Administrative Building is named after the first

INFRASTRUCTURE

Vice Chancellor of the University, Dr P.N. Thapar,
ICS. This building has a floor area of 54311 sq. ft.
and houses offices of Vice Chancellor, Registrar,
Comptroller, Dean of Postgraduate Studies,
Director of Research, Estate Officer and the Chief
Engineer and their establishments.

Table 7.1 Institutional area of the University

Institutional details Area (Acres)
Total area of the main campus 1222.00

i. Colleges and residential buildings 531.00

ii. Farms 691.00
Total area with Regional Research 1683.47
Stations

Total area with KVKs 533.47
Total area with Seed Farms 3380.38
Total area with Fruit Research Stations 124.68
Total Institutional Area 5742.00

The Directorate of Extension Education is
established in the Dr Khem Singh Gill Farmers’
Service Centre. It has an area of 25992 sq. ft and
was established in 1999 with the main objective
to provide “Single Window Delivery System.” The
Centre addresses the field problems of visiting
farmers. The other activities include sale of
farm literature, quality seed and bio-fertilizers
(Rhizobium culture). Similarly, the Directorate of
Students Welfare operates from the dedicated
building in the campus and exclusively caters to
the sports, games, cultural and literary activities of

_ ' | PUNJAB AGRICULTURAL UNIVERSITY



144
]

INFRASTRUCTURE

the students as well as providing accommodation
facility to the students in university hostels.

The five constituent colleges (Table 7.2) of the
university are located on the main campus. The
offices of the Deans and their establishments are
located in the respective buildings of each college.

Thapar Hall

Table 7.2 College wise infrastructure

Sr. Name of the Building Area
No. College (sq. ft.)
1. College of Main building 674890
Agriculture Departmental 307674
and associated
buildings
2. College of Dean Office 3606
Horticulture & Dr KS Aulakh 17222
Forestry Examination
Hall-cum-lecture
Theater complex
3. College of Main Building 165110
Agricultural Implement Shed 17115
Engineering &
Technology
4, College of Basic | Main Building 62014
Science & New Wing & SBS 41795
Humanities building
5. College of Main Building 60480
Community
Science

Classrooms and Laboratories

Each college is provided with sufficient number of
classrooms, teaching and research laboratories,
seminar rooms, committee rooms and computer
rooms. In addition to well furnished classrooms,
there is sufficient number of state-of-the-art
Smart Classrooms in each college equipped with
multimedia projector, computer with power back-
up, interactive board, internet connectivity and

recording facilities. There are facilities available
to facilitate video-conference in College of
Agricultural Engineering & Technology, College of
Community Science, and College of Basic Sciences
& Humanities. Each classroom can accommodate
60-65 students but each class has 40-50 students
with 2 practical groups of 20 — 25 students each.
The UG laboratories are usually 24’ x 36’ or 24’ x
48’, thus there is sufficient space for each student
to carry out the practicals.

Examination halls: The university has two
Examination Halls. The main examination hall can
accommodate 400 students. A new examination
building has been constructed with five
classrooms on first floor (capacity 250) and two
examination halls on ground & 2nd floor which
can accommodate around 500 students during
examinations.

Examination Hall

Instructional Farms: The University has
revised and implemented the course curricula
as per the recommendations of V" Deans’
Committee at undergraduate level and as per
the recommendations of National Core Group
constituted by ICAR at the postgraduate level.
The post graduate curricula was further revised as
per the recommendations of BSMA committes in
2021. The new curricula have laid more emphasis

Earn while you learn

PUNJAB AGRICULTURAL UNIVERSITY




INFRASTRUCTURE

Table 7.3 Research and Instructional Farm Area (acres)

Sr.No. Name of the department Research | Nursery Teaching Building and Total area
Area area/ Area Screen houses
1. Agronomy 42.0 - - 27.0 69.0
2. Climate Change & Agrometerology 5.0 - - 0.25 5.25
3. Entomology 6.50 - - 6.10 12.60
4. Forestry & Natural Resources 35.0 - 7.0 - 42.0
5. Fruit Science 78.0 10.0 5.0 7.0 100.0
6. Vegetable Science 28.0 2.0 - 1.0 31.0
7. Floriculture & Landscaping 6.0 - 8.0 - 14.0
8. Plant Breeding & Genetics 205 18.75 - 6.0 229.75
9. Soil Science 55.0 - - 2.0 57
10. School of Organic Farming 24.0 - 1.0 - 25.0
11. Farm Machinery & Power Engineering 58.0 - - - 58.0
12. | Soil and Water Engineering 14.0 - 1.0 1.55 16.55
13. Genetics and Biotechnology 35.0 - - - 35.0
14. Botany 0.75 - - - 0.75
15. | Others - - - - 83.0
Total 778.9
on practicals; therefore, the University has  Auditoria

strengthened/created instructional farms (Table
7.3) in the prioritized areas. The area of Practical
Crop Production farm is 42 acres. A group of 4
students is given 1 acre to perform all agronomic
practices and is managed by students as “Earn
while you Learn”.

Green house, Glass house, Poly house: The
university has created infrastructure in the form
of green/glass/poly/net houses at the main
campus as mentioned in the Table 7.4. In addition
the regional research stations and KVKs also have
their own facilities for protected cultivation trials
and demonstrations.

Table 7.4 Number of green/glass/poly/net houses

Green
House

Glass Poly Net
House House House

College

College of 24 8 18 54
Agriculture

College of 38 3 10 20
Horticulture &
Forestry

College of - - 7 1
Agricultural
Engineering &
Technology

College of Basic - 2 - -
Sciences and
Humanities

The University has several auditoria of different
capacities suited for various kind of uses (Table
7.5). Each auditorium is equipped with the latest
audio- vissual equipment, comfor table seating
arrangement, air-conditioning, stage lighting and
sound systems.

Table 7.5 Seating Capacity of Auditoria at PAU

Name of Auditorium Capacity
(Seats)

Pal Auditorium 617
Shaheed Bhagat Singh Auditorium 120
Jaccob Hall 200
Open Air Theatre 3600
Manmohan Singh Auditorium 1052
MS Randhawa Library Auditorium 70
Kulwant Singh Virk Auditorium 64
Wheat auditorium 190

Students’ Hostels

At present, around 2475 students have been
accommodated in the hostels at PAU (Table 7.6).
There is one hostel exclusively for international
students with all the modern facilities. All the
hostels have secured Wi-Fi internet connectivity.
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Table 7.6 Hostels at PAU and their capacities

Sr. | Name of Hostel Capacity Area Wi-Fi | Cubicles Two Three Four
No. (sq. ft.) seater seater seater
dorms dorms dorms
Boys Hostels
1. |Hostel No.1 204 48400 Yes 83 - - 30
2 Hostel No. 2 204 48400 Yes 84 - - 30
3 Hostel No. 4 213 54754 Yes 54 - 53 -
4 Hostel No. 7 155 47229 Yes 155 - - -
Hostel No.13 156 105000 No - 90 -
5. Hostel No. 15 111 1068 Yes - 50 36 -
Dr.M.S.Kang Boy’s Hostel)
Girls Hostels
6. Hostel No. 5 138 72000 Yes 74 32 - -
7. | Hostel No. 6 218 1100 Yes - 13 64 -
8. | Hostel No. 10 90 16830 Yes - - 30 -
9. Hostel No. 11 531 24712 Yes 29 06 15 123
Hostel No.12 153 21260 No - 17 30 8
10. | Hostel No. 14 141 17796 Yes - - 43 2
Amrita Pritam’s Girl’s Hostel
11. | HostelNo. 16 108 - Yes - - 36 -
Dr. Satwant Kaur
Mann Girl’s Hostel
Boys and Girls Hostel
13. | International 53 10658 Yes 23 15 - -
Students Hostel
Total 2,475 - - 502 223 307 218
Indoor games (table tennis, carom, badminton 5 House IX Type 52 9884
etc.) are available in the hostels. Each hostel has 6 House X Type 126 14585
a common room with an LED television (Local 7 e Bal e 90 3637
cable TV), magazines and newspapers . Adequate 3 House XII Type 92 7103
housekeeping staff has been provided for proper 9 Flat X1l Type 36 2843
cleanliness and upkeep of the hostel premises and 10. House XIV Type 120 7804
rooms. 11. Flat XIV Type 90 6689
University Residential Areas —Buildings 12. S.R.F. Quarters 52 3382
Different categories of houses for all classes of fek | L Sl meE: = S22
the employees available on the campus are given LEMEE
14. Pavate House 24 2007

in Table 7.7, but the number is not sufficient and
Table 7.7 Details of Residential accommodation at PAU

Sr. Name of the No. of Plinth area
No. Building Units (Sq. Meter)
1. V.C. Residence 1 483
2. House VI Type 14 4478
3. House VIl type 14 3187
4, House VIII Type 32 7289

consequently a large number of faculty and staff
live out-side the campus.

Guest Houses

The University has well furnished guest houses
(Table 7.8) for accommodating national and
international visitors. The Kairon Kisan Ghar is
the guest house meant for the accommodation of
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farmers and trainees who come to the University
to attend different training programmes.

Table 7.8 Details of Guest house at PAU

Sr. No. Name of Guest House No. of rooms

Sutton House 4
Parker House 96

Dr DS Athwal International 13
Scientist Centre

Kairon Kisan Ghar 50
Sukhdev Singh Bhavan / 2
Faculty House

Other important facilities

Museum of Rural Life of Punjab — The Museum
was conceived by Dr M S Randhawa, ICS and
former Vice Chancellor of the University. It has
rare collection of articles depicting rich cultural
heritage of Punjab. The museum assumes much
importance since the rural Punjab is changing
fast. The old traditions and customs, which were
rampant till the last decade, are now losing their
grandeur with the intervention of the technology.
Women fetching water in gaggars (the bronze
pot) from the village well are no more seen. Old
bronze utensils are now antique pieces. Spinning
is no more done. Women do not embroider
phulkari. In the fields, with the arrival of advanced
technologies, the electric motors and pumps
have replaced the Dhingli and Charsa. All such
traditional items, which once lent charm to the
Punjabi culture, are now nowhere to be seen. But
the Museum preserves them all for those who still
want to cherish the old, lovely memories as well
as for those who are anxious to know about rural
Punjab.

Dr Uppal Water and Power Resources Museum

Museum of rural life of Punjab
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— The Museum was conceived by Dr H L Uppal,
Professor Emeritus, formerly Chief Engineer,
Department of Irrigation, Punjab. It was
established in 1977. The Uppal Museum depicts
the outdoor and indoor models of physiographical
features of north western India. The Outdoor
model is created by the mixture of cement and
concrete, which shows the territories of Himalaya
surrounded by hills and the passageway of famous
rivers like the Ravi, Beas and Sutlej. The Indoor
Model is created on scale (Vertical as well as
horizontal scales), which shows relatively large
area about 7,60,000 sqg.km, covering several
states of north-west India including Punjab,
Haryana, Himachal Pradesh, Jammu and Kashmir,
Uttarkhand and parts of Rajasthan and Western
Uttar Pradesh. Heights of physical features on the
model are marked by enamel paints of different
colours and the different features of the model
are shown by appropriate arrangements of
light (florescent tubes, floodlight, neon light).
The museum provides the demonstration of
physiographical diversity and offer land and water
resources of North West India. This Museum is
useful for the students, researchers and planners
to get the acquainted with the knowledge of our
natural resources.

Off-campus infrastructure

Regional Research Stations & Fruit Research
Stations

The off-campus Regional Research Stations
(RRS) are a primary component of multi-location
testing of the technologies developed under
different research programs at the University. The
RRS are under the direct administrative control
of the Director of Research. The distribution
of the Regional Research Stations is such that
they collectively represent the different agro-
climatic conditions of the state (Table 7.9). All
field technologies, be it varieties of different
crops, production and protection technologies or
machines etc. are tested at the Regional Stations
with focus on crop niche areas. The diverse
testing environments reveal the potential of any
technology to be recommended for a specific
area/agro-climate or its wider adaptability across
the state.

Crop specific focus of the Regional Research
Stations is apparent from the fact that the core
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breeding, agronomic and protection technologies
of that crop are carried out at the off-campus
station. RRS Faridkot and Bathinda cater to
research on cotton, Kapurthala on sugarcane,
Gurdaspur on lentil, urdbean, mango & litchi. RRS
Ballowal Saunkri, located in the foothills of the

Table 7.9 Location and area off-Campus
Research Areas of PAU
Sr. No. Location Area (acres)

1. Ballowal Saunkhari 338.62

2. Abohar 207.25

3. Khanaura (Hoshiarpur) 36.00

4, Atwal Farm, Hoshiarpur 104.00

5. Dyal Bhanargh, Amritsar 49.02

6. Bathinda (Main) 90.00

7. Jodhpur (Bathinda) 53.63

8. Ruldu Singh Wala (Bathinda) 18.98

9. Jiwan Singh Wala (Bathinda) 23.59

10. Shekhupura 50.01

11. Gurdaspur 172.88

12. Faridkot 63.33

13. Kapurthala 401.16

14. Kheri (Sangrur) 75.00
Total 1683.47

Shivalik hills focuses on development / testing of
varieties and matching production and protection
technologies for the arid climate of that zone.
Regional Fruit Research Stations (Table 7.10) focus
on specific fruit species of their region/zone. Well
realizing the importance of the Regional Research
Stations, they have been strengthened in terms of
scientific manpower from all relevant subjects for
a multidisciplinary approach.

Table 7.10 Location and area of Fruit Research
stations of PAU

Sr. No. Location Area (acres)

1 Gangian (Hoshiarpur) 47.88

2 Bahadurgarh (Patiala) 51.8

3 Jallowal & Lesriwal (Jalandhar) 25.0
Total 124.68

University Seed Farms: The university has seed
farms well distributed throughout the state (Table
7.11). Seed being the most critical component of
the adoption and success of a variety, the seed
farms have been equipped with adequate staff,
machinery and equipment to produce quality

seed which is the Hallmark of PAU. The farms are
under the administrative control of the Associate
Director (Seeds), who reports to the Director of
Research. The seed crops at the USF’s are regularly
monitored by the breeders of different crops and
monitoring teams of the Assoc. Director (Seeds).

Krishi Vigyan Kendras (KVKs): First KVK was
established at Gurdaspur during 1982-83 and
presently, 18 KVKs are being run by PAU in
different districts of the State (Table 7.12). Each
KVK has been provided with a Project Coordinator
along with six Subject Matter Specialists (SMSs).
The SMS from the discipline of Animal Science,
Home Science and Agricultural Engineering are
mandatory for every KVK. Other three SMSs are
deployed from the disciplines of Agronomy, Soil
Science, Plant Pathology, Entomology, Fruits
Science, Vegetable Science, Agroforestry, Food
Science, Technology, Agricultural Extension and
Agricultural Economics depending on specific
requirement of the district.

KVKs are fully financed by the Indian Council of
Agricultural Research (ICAR), New Delhi and are
working as per the objectives and guidelines of the
ICAR. The mandate of KVK’s is to impart training
to the farmers and unemployed rural youth
in agriculture and allied disciplines; to impart
training to the farmers and unemployed rural
youth with the objective of increasing agricultural
productivity and bringing youth in subsidiary
occupations to supplement the family income;
to organize frontline demonstrations in various
crops to generate production data and feed-back
information and to collaborate with scientists
of Regional Research Stations and the State
Extension Personnel in ‘On-Farm testing”, refining
and documenting technologies for developing
region specific sustainable land use system. On the
whole, the KVKs act as front line extension agency
rather than ground level extension agency. These
kendras are largely engaged with on-campus
activities and have limited outreach to farmers.

Each KVK has a farm area utilized for raising
foundation/certified seed and provides live field
demonstrations for the trainees. At present, KVKs
impart practical oriented trainings (“Learning
by Doing”) in diversified areas of agriculture,
hybrid seed production, cultivation of aromatic
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and medical plants, dairy, poultry, bee-keeping,

vermicompost, fishery, piggery, mushroom
growing, IPM, nursery raising (horticultural,
vegetables and flower plants), repair and

maintenance of farm machinery, self employment
of rural youth etc. Besides, training to rural
women in income generating programmes like
stitching, embroidery, knitting, soft toy making,
soap making, fruit & vegetable preservation, food
and nutrition is also provided at these centres.

Table 7.11 Location and area of Seed farms of

PAU
Sr. No. Location Area (acres)
1. Faridkot 1220
2. Ladhowal 1250
3. Nabha 493.78
4, Naraingarh 371.6
5. Usman — Taran taran 45.0
Total 3380.38

Table 7.12: Location and area of KVKs of PAU

Sr No Location Area (acre)
1. Amritsar 19.05
2. Bathinda 25.0
3. Faridkot 40.0
4. Ferozepur 30.68
5. Fatehgarh Sahib 20.32
6. Gurdaspur 25.0
7. Bahowal, Hoshiarpur 48.83
8. Noormahal, Jalandhar 25.0
9. Kapurthala 37.0
10. Samrala, Ludhiana 29.06
11. Mansa 21.15
12. Budh Singh wala, Moga 26.15
13. Goniana, Sri Mukatsar Sahib 49.98
14. Langroya, Nawa Shahar 42.21
15. Rauni, Patiala 38.24
16. Ropar 25.0
17. Kheri, Sangrur 25.0
18. | Pathankot 25.8

Total 533.47

6.6.7.2. IT Infrastructure
Internet and Wifi Facilities

PAU has well established network of internet and
Wifi facilities in the colleges, offices, hostels, guest
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houses and administrative buildings. PAU has
University Data Centre (UDC) to cater IT services
in the campus. University Data Centre is hosting
core engine for the fibre network of around 20
kilometers. Earlier HP-1000 System was in use but
presently the work is done on Personal Computers.

The infrastructure of erstwhile computer centre,
was upgraded and now it is part of Department of
Electrical Engineering & Information Technology.
The present set up includes thin client nodes
for virus free internet zone. University Data
Centre is providing and maintaining the essential
Information  Technology (IT) services Vviz.
distribution of internet, e-mail and web server.
Secured and smooth Wi-Fi connectivity is also
provided to all hostels and departments through
this centre. Information Technology services are
regulated with back-up power supply to ensure
maximum uptime.

The Student Academic Management System
(SAMS)

The University also has in place an in-house
developed Learning Management System for
managementofacademicactivitiesof the students.
The Student Academic Management System
(SAMS) has been developed by the Department
of Electrical Engineering and Information
Technology. The software system is developed
and is in place for the benefit of the students,
their advisors, instructors, Deans of the respective
colleges and the academic assistants.

It helps in online registration, payment of
fees, keeping record of the students’ progress,
allotment of courses, result submission etc. The
access of the system is provided at various levels.
The system helps in keeping track of the students
academic progress, courses cleared, dissipation
of informationand providing notifications. It helps
as a management tool in educational institution.
The examples of various panels developed are
illustrated in the following figures (Fig 7.1 and 7.2).

6.6.7.3. Students and Staff Amenities

In addition to the infrastructural facilities for sports
and cultural activities available in the campus. PAU
has also developed the facilities for recreation and
entertainment of the students, faculty and staff
members.
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Fig. 7.1 SAMS - Students aspects

Fig. 7.2 SAMS-Registrar and Academic Branch aspects
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Students’ Home: The Students’” Home building
developed asafullyfledged central hub of activities
for the students of PAU. The primary objective of
the Students’ Home is to utilize spare time of the
students in the best possible manner by providing
various facilities for their knowledge, comfort and
relaxation. The Building of Students Home consist
of a large glazed reading room with comfortable
sofas and tables for the sitting arrangement and
latest magazines and news papers in English,
Punjabi and Hindi. It has an auditorium with
sitting capacity of 110 persons for organizing
functions, seminars and parties of students and
staff members. Art exhibitions are also arranged
for students and staff from time to time. Two
canteens cater to the needs of the students, staff
members and their guests by providing them hot
and cold drinks, sweets and snacks at reasonable
rates. Stationary items and photostat machines
are also provide within the complex. A free of cost
internet facility is also available for the students.

Faculty Club: Also known as Dr Sukhdev Singh
Bhawan, it houses recreation rooms furnished
with indoor games, physical fitness rooms for men
and women separately, a billiards/ snooker room,
a reception lounge and two furnished retiring
rooms, a banquet hall and a cafeteria.

Staff Club: It is located in the building of Parker
House, a University Guest House. It is furnished
with a recreational hall, dining hall, a canteen-
cum- cafeteria and a reception room.

Community Centre for Staff: It is located near the
staff quarters. It is primarily used by the staff for
organizing social functions like marriages of wards
and also to celebrate religious festivals, like Lohri,
etc. It has a hall with a capacity to accommodate
about 200 — 250 individuals and also a kitchen. It
also has lawns to organize bigger functions.

University Petrol Pump: PAU has a petrol pump
withinthecampusallottedbyIndianOil Corporation
which operates from 7 am to 7 pm throughout the
year. This facilitates the easy availability of petrol,

diesel and lubricants required for the university
vehicles, tractors and farm machinery. In addition
faculty and students can also avail the facility for
their personal vehicles.

On-campus Banks: The university has the
branches of three nationalised banks (State Bank
of India, Bank of Baroda and Axis Bank) operating
on campus. These banks also have ATMs within
the campus. These facilitate financial transactions
for faculty, staff and students as well as provide
additional facilities such as loan facility, bank
lockers and insurance.

On-campus post office: The availability of a post
office on-campus, allows the students and staff as
well as families residing at PAU to avail easy access
of postage facility, post office bank, etc.

Child care centre: The university has three child
care centres i) Early childhood care centre ii) Day
care centre and iii) Nursery school for optimum
development of children of PAU staff. Along
with providing support to working mothers,
these centres provide conducive and stimulating
environment to toddlers.

In addition to the above, amenities relating to
university health centre, sports infrastructure,
workshop, maintenance units, etc. have been
described in section 6.6.1.5. PAU also has a mini
market with shops catering to daily needs of the
staff and students and various other facilities
listed below (Table 7.13).

Table 7.13 Details of other amenities at PAU

Sr.No.

1. Cafeterias (University Cafeterias Amul
and Verka) and Canteens

Name of the Building

2. Recreational and sporting facilities (Clubs,
gym, playground, swimming pool etc.)

Market/Banks/Post office

Gurudwara Sahib

Health Centre

Landscape nursery

S0 || O |Real| &2

Herbal garden
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FINANCIAL RESOURCE MANAGEMENT

6.6.8. Financial Resource Management
6.6.8.1. Budget Allocation
SOURCES OF FUNDS

The source of fund for university has increased
from Rs 595.73 crores in 2018-19 to Rs 621.13
crores in 2022-23, depicting an increase of 4.26%
(Table 8.1). The increase is mainly on account of
state funding which has increased from Rs 380.05
crores in 2018-19 to Rs 416.73 crores in 2022-23
(an increase of 9.65%). The funding from ICAR
has actually decreased from Rs 101.44 crores in
2018-19 to Rs 83.81 crores in 2022-23, which is
a decrease of 17.38%. The average of last five
years (2018-19 to 2022-23) depicts that 65.53%
funding is on account of state schemes (both plan
and non-plan). In addition, 15.42% funding is from
ICAR schemes followed by 13.36% from internal
resource generation. Rest 5.70% is sourced from
centrally sponsored / UGC / Misc schemes. The

grants from State Government, ICAR, CSS, UGC and
other Miscellaneous funding agencies is utilized
towards the payments of Salary, Contingency, TA
etc.

EXPENDITURE DETAILS

Table 8.2 depicts the expenditure incurred from
2018-19 to 2022-23 by university. The overall

Table 8.1 Source of Funds (2018-19 to 2022-23) (Rs Crores)

Year State University Income ICAR CSS/UGC/Misc Total Funds
2018-19 380.05 81.11 101.44 33.13 595.73
2019-20 379.75 85.88 97.43 32.18 595.24
2020-21 401.56 82.05 91.16 33.65 608.42
2021-22 422.01 76.27 96.77 36.80 631.85
2022-23 416.73 82.44 83.81 38.15 621.13
Average (last 5 400.02 81.55 94.12 34.78 610.47
years) (65.53%) (13.36%) (15.42%) (5.70%)
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Table 8.2: Expenditure Details (2018-19 to 2022-23) (Rs Crores)

Year Salary Recurring Non-Recurring TA Civil Works Total Expendi-
Contingency Contingency ture
2018-19 425.14 83.19 7.84 2.11 4.97 523.25
2019-20 454.76 82.23 9.82 2.51 5.27 554.59
2020-21 492.53 93.62 9.62 2.43 5.44 603.64
2021-22 484.00 86.50 10.00 2.94 5.00 588.44
2022-23 540.12 102.2 11.94 3.34 5.95 663.55
Average (last 5 479.31 89.55 9.84 2.67 5.33 586.69
I years) (81.70%) (15.26%) (1.68%) (0.45%) (0.91%)
expenditure incurred hasincreased from Rs 523.25 231 31.08.2020
crores in 2018-19 to 663.55 crores in 2022-23 (an 232 11.11.2020
. o . .

mcreasle of 26.81/c.)). The m?Jor expenditure hea_1ds 2021 533 25.03.2021
are §a ary, recurrln.g contingency, non_—rgcurrmg e A

contingency, travelling allowance and civil works.
- . 236 16.12.2021

Analysis of expenditure reveals that 81.70% on an
. . 2022 237 30.03.2022

average in last 5 years has been incurred on salary,
followed by 15.26% on recurring contingency. Rest ) Sl
3.03% is incurred among heads of non-recurring 2023 239 16.01.2023
contingency, TA and civil works. 240 27.03.2023
241 5.06.2023

6.6.8.3. Internal Resources Generation

Punjab Agricultural University realizes income
from different sources (Table 8.4) that mainly
include fees (application fees, tuition fees and
examination fees); scale of books and publications;
other fees (including consultancy and day care
fees); hospital and museum income; kisan mela
rent; license fees, bank interest; shops rent; sale
of scrap / trees and vehicles; sale of products
(farm products, vegetables, fruit, livestock, seeds
etc); testing fees; training fees and miscellaneous
income. The generation of internal resources has
6.6.8.2. Finance Committee largely remained stable and it has changed from
Rs 81.11 crores in 2018-19 to Rs 82.44 crores in
2022- 23, depicting a meagre increase of 1.64%.
The income realized from different sources is
utilized for seed production, nursery plants and

Schedule of Meetings of Finance committee is
provided in Table 8.3

Table 8.3 Finance Committee Meeting

Year Finance Meeting Date of Meeting publication of literature for extension activities
2019 S5 22.01.2019 and other emergent needs of the University. The
224 29.03.2019 funds generated by various activities in different
275 29.05.2019 c?lliges a.re d'ep05|ted w:cth :]he ce.lr'mtral ffaul:y
226 58.082019 of the Unlver§|ty and ar(.a .L'Irt er utilized for the
conduct of different activities of undergraduate
227 29.11.2019 .
and postgraduate research and especially for the
2020 228 26.02.2020 . . .
conduct of research experiments in the fields and
22 20032020 laboratories. These funds are further utilized for
230 19.06.2020

academic purposes, maintenance and smooth
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working of different scientific instruments,
purchase of consumables etc. Some funds are
also utilized for various activities of students’ viz.,
conduct of educational tours, teaching aids and
for capacity building etc.

Table 8.4 Internal Resource Generation

Year Internal Resource Generation (Rs
Crores)
2018-19 81.11
2019-20 85.88
2020-21 82.05
2021-22 76.27
2022-23 82.44

6.6.8.4. External Funding

The Scientists of the University regularly compete
for projects both from international and national
funding agencies. Most of these projects are
inter disciplinary and in collaborative mode with
other departments within the University and
national and international institutes. The number
of externally funded projects (national and
international) under progress in different years is
given in the table 8.5.

Table 8.5 Adhoc Projects Under Progress
(2018-19 to 2022-23)

Year National International Total
Projects Projects Projects
2018-19 146 7 153
2019-20 163 10 173
2020-21 145 8 153
2021-22 153 11 164
2022-23 139 10 149

University gets external funding in the form of

Ad-Hoc projects from various sources (Table

Table 8.6 External Funding (in Rs)

8.6). The external funding has decreased from Rs
134.56 crores in 2018-19 to Rs 121.97 crores in
2022-23, decrease of 9.36%. The most significant
contributors are ICAR schemes and CSS. The list
of competitive projects granted during the report
period are annexed at Annexure VII.

6.6.8.5. Financial Powers Delegation to
Deans / Heads

To improve the system efficiency adequate
financial autonomy has been provided down the
hierarchy. The details of delegation of financial
powers is given in the Annexure VIII.

6.6.8.6. Finance Utilization

As per activity wise expenditure, University
spends heavily on Research activities (Table 8.7).
In last five years that is from 2018-19 to 2022-
23, the expenditure has been mainly employed
for research (51.84%), teaching (24.44%) and
extension (13.36%). Only 10.36% funds have been
provided for general estate and administrative
expenses. The budgetary estimates for teaching
has been increased from 23.22% in 2018-19 to
25.57% in 2022-23. Estimates of finance utilization
for carrying out general administration have
decreased from 11.05% in 2018-19 to 9.71% in
2022-23.

Schemes 2018-19 2019-20 2020-21 2021-22 2022-23
UGC 4,53,814 0 0 0 0
CSS 18,17,12,619 20,28,67,273 16,04,81,305 22,07,15,291 24,32,36,911
MISC 11,79,37,788 10,67,89,973 14,27,70,294 12,03,49,824 12,77,23,913

MISC FC 2,68,63,083 1,21,11,058 2,97,73,760 2,14,43,273 89,30,135
ICAR 101,43,95,957 97,43,36,147 91,15,89,920 96,77,04,563 83,81,19,755
NHM 42,92,500 0 35,00,000 55,00,000 16,50,000
Total 134,56,55,761 129,61,04,451 124,81,15,279 133,57,12,951 121,96,60,714
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Table 8.7 Activity wise Budget Estimates (in %)

S.No. Budget Allocation to 2018-19 2019-20 2020-21 2021-22 2022-23 Average
Activity
1 Research 51.99 51.61 51.75 52.09 51.78 51.84
2 Teaching 23.22 23.65 24.93 24.83 25.57 24.44
3 Extension 13.74 13.66 13.25 13.19 12.94 13.36
4 General Administration, 11.05 11.08 10.07 9.89 9.71 10.36
Estate and Others
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6.6.9. Accomplishments
6.6.9.1. Awards for the University
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S

Punjab Agricultural University was adjudged
the Best State Agricultural University and
Third Best among Agriculture and Allied
Sector Category by NBA, Ministry of Education
(MOE), GOl in 2023.

The University got the best award for
excellence in Agri- during 2021-22 by Agri
Food India Awards 2021.

The University was conferred with the Green
and Clean Campus Award during 2020-21 by
National Agricultural Higher Education Project
(NAHEP) of ICAR.

The Punjab Agricultural University was ranked
192" in the 6™ Annual US News Best Global
Universities rankings for the year 2020. The
PAU is the only University from India to have
made it to the prestigious list in the field of
agricultural sciences.

Former Vice Chancellor, PAU Dr Baldev Singh
Dhillon, was awarded Padma Shri, one of
the highest civilian honours of India, by the
President of India Sh Ram Nath Kovind at Civil
Investiture Ceremony, held at Rashtrapati
Bhavan, New Delhi, in 2019. Dr Dhillon
was awarded in the field of Science and
Engineering (Agriculture).

ACCOMPLISHMENTS

e The Punjab Agricultural University secured
the first position among State Agricultural
Universities and the second position among
Agricultural Universities and Institutes in the
ranking of Agricultural Universities 2019 by
the ICAR, New Delhi.

Awards to the Colleges of the University

College of Agriculture

The Punjab Agricultural University’s Centre of All
India Network Programme on Organic Farming
was awarded the Best Centre Award 2018-19
during the Annual Group Meeting, held at Port
Blair from November 12-14, 2019.

College of Basic Sciences & Humanities

Department of Microbiology has won National
Level Best Department award during the 2020-21
by Microbiologists Society, India.

College of Agricultural Engineering & Technology

COAETian Innovators B.Tech Students Team
with Faculty Advisors Dr Satish Kumar Gupta,
Dr Rohinish Khurana got All India Rank-2 In
TIFAN-2022 (Technology Innovation Forum for
Agricultural Nurturing-National level student
competition organised by SAE India and John
Deere).

College of Community Science

The Ludhiana Chapter of Nutrition Society of



ACCOMPLISHMENTS

India, embedded in the Department of Food and
Nutrition, College of Community Science, PAU,
received “Best Chapter Award” consecutively
for two years i.e. 2021-22 and 2022-23, for its

members in research, teaching and extension have
been recognized in the form of following awards
during the past five years (Table 9.1 & Annexure
1X).

outstanding contributions to advancing nutritional
awareness. The award for 2022-23 was given at the
55" Annual Conference of the Nutrition Society of
India held at Hyderabad on Nov 25-26, 2023.

Punjab Agricultural University has the distinction
of producing eminent scientists who have excelled
in their respective fields both at the national and
international level. The contributions of its faculty

Student Awards
ICAR Jawaharlal Nehru Best Thesis Award

e  Mr Rajbir Singh (L-2016-A-8-D)- College of
Agriculture

e  MrEajaz Ahmed Dar (L-2013-A-02-D)- College
of Agriculture

Table 9.1 Best AICRP/ Research Centres / Departments

Sr.No. Department Award Period Agency
1. Plant Breeding and Genetics | Best All India Coordinated Research 2018-19 | Indian Institute of Maize
Project (AICRP) Maize Centre Award Research (IIMR)
2. Soil and Water Engineering Best All India Coordinated Research 2018-19 | ICAR- Central Institute of
Project (AICRP) Centre Award 2018 Post-harvest Engineering
and Technology (CIPHET),
Ludhiana.
3. Plant Breeding and Genetics | Appreciation Award 2019-20 | AICRP on Fodder Crops and
Utilization (AICRP- FCU)
4, School of Organic Farming Best Centre Award 2018-19 | Annual Group Meeting of
AICRP, held at Port Blair
5. The Krishi Vigyan Kendra, Best NICRA - KVK Award 2019 2018-19 | National Innovations on
Bathinda Climate Resilient Agricul-
ture (NICRA) - Technology
Demonstration Component
of ICAR
6. Farm Machinery and Power ‘Outstanding’ performance of AICRP 2019-20 | AICRP on FIM, Bhopal
Engineering on Farm Implements and Machinery
7. Krishi Vigyan Kendra, Sangrur | Best KVK Award 2019-20 | “Annual Zonal Workshop
of KVKs” of ICAR-ATARI,
Zone-1
8. Krishi Vigyan Kendra, Second Best KVK Award 2020 2020-21 | Zonal Workshop of ATARI
Amritsar
9. Department of Plant Breeding | Chaudhary Devi Lal Outstanding All 2020-21 |ICAR
and Genetics (Maize Section) | India Coordinated Research Project
(AICRP) Award 2019
10. | AllIndia Coordinated Commendation Certificate 2020-21 | Central Agroforestry
Research Project (AICRP) Research Institute, Jhansi
11. | Microbiology Best Department Award 2021 2021-22 | Microbiologists Society,
India.
12. | Vegetable Science Best AICRP Center Award 2021 2021-22 | 39th Group Meeting of
AICRP (Vegetable Crops),
13. | Soil and Water Engineering Best Centre Award-AICRP- PEASUM 2022-23 | ICAR
14. | School of Organic Farming Best Centre Award (on-station) 2022-23 | ICAR- IIFSR, Modipuram,
Meerut
15. Krishi Vigyan Kendra, Best National Innovations on Climate 2019-20 | Central Research Institute
Bathinda Resilient Agriculture (NICRA) KVK for Dryland Agriculture
Award 2019 (CRIDA), Hyderabad
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16. | Krishi Vigyan Kendra,
Jalandhar

Braja Gopal Sharma Memorial All
India Outstanding Agricultural
Extension Award 2019

2019-20 | Society of Advancement of
Human and Nature (SADH-
NA), YS Parmar University

of Horticulture and Forest-

ry, Solan

17. | Krishi Vigyan Kendra,
Jalandhar

Best KVK Award 2020 of Punjab

2019-20 | ICAR-Agricultural Technol-
ogy Application Research
Institute (ATARI), Ludhiana,

Zone-|

18. | Krishi Vigyan Kendra, Moga

Zone-l,

Best Presentation Award during the
“Annual Zonal Workshop of KVKs” of

2019-20 | GB Pant University of
Agriculture and Technology,

Pantnagar, Uttarakhand

19. | Krishi Vigyan Kendra, Best KVK

Jalandhar

2020-21 | Zonal Workshop of ICAR
Agricultural Technology Ap-
plication Research Institute

(ATARI)

20. | Krishi Vigyan Kendra, Ropar

Certificate of Appreciation

International Rice Research
Institute-South Asian Re-
gional Centre, Varanasi

2021-22

21. | Krishi Vigyan Kendra, Ropar

Second best KVK of Zone-1

2021-22 | ICAR-Agricultural Technol-
ogy Application Research

Institute (ATARI) zone- 1

22. | Plant Breeding and Genetics

Certificate of Appreciation

2022-23 | AICRP (FCU), IGFRI, Jhansi
under the aegis of ICAR,

New Delhi

Prime Minister Fellowship

Twenty seven students of PAU have bagged the
prestigious Prime Minister Fellowship for Doctoral
Research during the last 5 years.

Jawaharlal Nehru Memorial Fund Award from
ICAR

e Mr. Kuppuraj (L-2019-A-62-D), a Ph.D.
research scholar, has been awarded the
prestigious Jawaharlal Nehru Memorial Fund-
JNMF fellowship for his doctoral research.

e Ms Wajhat Un-Nisa (L-2019-A-57-D) bagged
Jawaharlal Nehru Memorial Fund Award from
ICAR.

e Mr Gurkaranbir Singh (L-2016-AE-187-M)
received the National Award from the Indian
Society for Technical Education for the Best
M.Tech. Thesis in Agricultural Engineering

6.6.9.2. Accreditation Report from ICAR/

Other Agencies

Recognizing excellence of the University in
education, research and extension, the PAU was
accredited by the ICAR in the year 2019 till 2024.
The University has scored overall a score of 3.595

equivalent to Grade ‘A+’. The detailed action taken
report of the accreditation is as per Annexure X.

6.6.9.3. Inter Institutional Standings

During the report period, PAU has ranked among
the top State Agricultural Universities in India.
The rankings released by ICAR and by NIRF-2023
by NBA, Ministry of Education (MOE), GOI is
summarized in Table 9.2

Sports/Cultural Activities
2019-20

e The contingent of 42 members from Punjab
Agricultural University, Ludhiana participated
in 35" North Zone Inter-University Youth
Festival organized by Guru Nanak Dev
University, Amritsar in collaboration with
Association of Indian Universities (AlU), New
Delhi from December 25 to 29, 2019. PAU
students won Bronze Medal in Mimicry, 4th
Position in Collage Making and 5th Position in
Group Song Indian & Rangoli.

e The contingent of 27 members from Punjab
Agricultural University, Ludhiana participated
in 20" All India Inter-University Youth
Festival, 2019-20 organised by Indira Gandhi
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Table 9.2 Ranking of PAU at National Level

Sr.No. Award Period Awarding Agency

1. The Punjab Agricultural University secured the first position 2019-20 Ranking of Agricultural Universi-
among State Agricultural Universities and the second ties 2019 by the ICAR, New Delhi
position among Agricultural Universities and Institutes

2. The Punjab Agricultural University secured the second 2020-21 Indian Council of Agricultural
position among State Agricultural Universities and the fifth Research (ICAR) rankings 2020.
position among Agricultural Universities and Institutes

B} Punjab Agricultural University was adjudged the Best State 2022-23 NIRF-2023 by NBA, Ministry of
Agricultural University and Third Best amongst Agriculture Education (MOE), GOI.
and Allied Sector Category

Krishi Vishwavidyala, Raipur (Chattisgarh)
in collaboration with Indian Council for
Agricultural Research (ICAR), New Delhi from
8th to 12th February, 2020. PAU won Gold
Medal in Group Song Indian, Patriotic Group
Song, Light Vocal Solo & On the Spot Painting.

2020-21

e Punjab Agricultural University, Ludhiana,
won Gold Medal In Panel Discussion, Bronze
Medal In Panel Discussion and Bronze Medal
In Creative Writing during National Inter
University Youth festival organized by Ministry
of Sports & Youth Affairs, Government of India

2022-23

e Team of PAU students won Silver Medal in
One Act Play and Bronze Medal in Elocution
event during 36th National Inter-University
Youth Festival 2022-23 organised by the
Association of Indian Universities under the
aegis of Ministry of Sports & Youth Affairs,
Government of India, at Jain University,
Bangalore, during February 24-28, 2023.

e Punjab Agricultural University, Ludhiana won
Silver Medal in Group Song Indian and Bronze
Medal in Group Folk Dance & Mono Acting
during 21st All India Inter- Universities Youth
Festival 2022-23 organized by Indian Council
for Agricultural Research (ICAR), New Delhi
from March 13-17, 2023.

e The achievements of PAU during XXI All India
Inter- Agricultural University Sports & Games
Meet for the session 2022-23 from from
February 20-22, 2023.

e Gold Medal in Table Tennis.
e Harshaan Singh Mashiana (COH&F) got 1st

position in 400M & 2nd position in 200M
events in Athletics

e Jobanijit Singh (COA) got 2nd position in 100M
event in Athletics

e Harleen Kaur (COCS) got 1st position in 100M,
200M & Long Jump events in Athletics

e Harmeet Kaur (COBS&H) got 2ndposition in
800M, 1500m & 5000M events in Athletics

6.6.9.4. Socio-economic impact

Punjab, an agrarian state, has taken big strides
forward in agriculture and is considered as one of
the most developed and productive state having
around 82 per cent of its geographical area under
highly intensive and mechanized agriculture with
high cropping intensity.

Crop diversification: Different multiple crop
sequences viz., rice-wheat-summer moong,
maize-potato-onion, summer groundnut- potato-
bajra (fodder), maize-potato-summer mungbean,
maize-wheat-summer mungbean, maize-potato-
spring maize, maize-vegetable peas-spring maize
etc. recommended at large scale for diversification
of rice-wheat in Punjab continue to sustain
cropping intensity around 189 % besides providing
additional income. Diversification of rice-wheat
cropping system with some remunerative and
feasible cereals, Bt cotton, pulses and oilseeds
based alternative cropping systems generated
more employment along with higher profits
and sustainability of natural resources. An one-
hactare integrated farming model showcased at
the PAU provided a net income of Rs. 4.96 lakh
per annum. Basmati rice based cropping systems
further improve the socio-economic condition
of the farmers as these systems provide more
economic returns and also earn foreign exchange.
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The total production of fodder has been increased
to the level of 71.0 million tonnes in Punjab. On
the basis of the present fodder production level,
we have been able to provide more than 30 kg of
green fodder per animal daily.

The release of 24 varieties / hybrids of vegetables
and the adoption of production technologies in
vegetable crops led to increase in area from 2.74
lakh hectare to 3.23 lakh hectare and production
from 54.4 lakh MT to 64.4 lakh MT during the
last five years in the state. Correspondingly, nine
varieties of fruit crops were released during the
period; area under fruit crops went up from 86.8
thousand ha to an estimated 96.7 thousand ha
and the fruit production increased from 1857
thousand tonnes to 2142 thousand tonnes.
Horticultural crops are not only more water
conserving than conventional rice-wheat system,
but also provide higher incomes and nutritional
security. Economically weaker or resource-poor
sections of the society are increasingly using their
skillsin horticulture as a means to increase income
and more broadly to improve their livelihoods by
supplying fruitsand vegetables, fresh or processed,
to high-value local and urban markets. The
rising demand for horticultural produce creates
opportunities for generating income activities
for small-scale farmers and entrepreneurs in
rural and peri- urban and urban settings. Besides,
developing new varieties and technologies for
sustainable horticulture production in the state
and also provides quality nursery plants to the
growers, the university also imparts training to
unemployed youth to enhance their skill and get
employed in the horticulture sector.

The diversification of agriculture through agro
forestry i.e. tree farming on /around farmlands
helpsinintegration of tree species with agricultural
crops, will not only help in conservation of
precious natural resources like ground water
and soil and increasing the tree cover which is
presently 2.2 % of its total geographical area but
will also prove to be an alternate, sustainable and
economically viable land use system as compared
to sole agricultural crops especially rice and
wheat. Furthermore, the possibility of linking
the environmental amelioration services of agro
forestry under the international protocols in the
field of conservation of natural resources and

global warming have to be explored to take the
advantage of flow of technology and money from
one corner to another by setting up equitable
market system for these goods and services. The
success of two important exotics (eucalyptus and
poplar) on private lands is the result of efforts by
this university and farmers. With the production
of quality planting material for the farmers and
strong extension linkages with the stakeholders,
agro-forestry has become the popular land use
system in Punjab. Fast growing clones of eucalypts
and poplar are grown on large scale along with
other traditional tree species and the university is
also working on new potential tree species (toon,
sohanjana, jortor, ghamar, neem, etc.) which can
be grown on agricultural landscape of Punjab.

Farmers are made aware about latest PAU
technologies through conduct of FLDs, ARTSs,
trainings, group meetings and campaigns regarding
sale of recommended varieties in the villages.
Adoption of new varieties directly benefits the
farmers in terms of increased productivity.

Crop protection: Weeds reduce crop yields to the
tune of 20 to 50 per cent or even more depending
upon their intensity and type. At present about
95 per cent of rice sown area in the state is
treated with herbicides resulting in a net gain of
approximately Rs 9.95 crores per annum. Apart
from huge monetary benefits, the technologies
also result in huge labour savings. The availability
of non-chemical approaches like crop rotation,
adjusting date of sowing, selection of quick
growing cultivars, closer spacings, straw mulch
encourages farmers toward adoption of organic
farming and intervention of more profitable crops
like vegetables in their cropping systems. For
insect pest management in agricultural crops, the
use of new green and blue chemistry chemicals
recommended by the university ensures better
safety towards the non-target organisms
including the humans and natural enemies of
the pests, in addition to reduction in soil, water
and environmental contamination caused by
conventional insecticides. The use of biological
control agents for insect pests management like
Trichogramma chilonisin maize helps minimize
the insecticide usage on crop, thereby, reducing
the adverse affects of chemicals on soil, water
and environment. The mechanical control of
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insect pests like passing of jute/coir rope over
rice helps preserve the natural enemy fauna in
rice ecosystem. The natural enemies provide an
effective control of insect pests during the early
stages of crop, there by reducing the pesticide
load on the crop. Skilled labour is not required for
its execution; even, the farmers’ family members
can practice it successfully. The recommendations
regarding management of plant diseases enhanced
the production of various field crops which in
turn raised the economic level of the farmers
and ultimately helped in improving the buying
capacity which conclusively lead to improved
socio-economic status. Developing eco-friendly
technologies for crop stress management is one
of the major thrusts of the university research.
Pesticide use in the state went down from 5543
tons in 2018-19 to 5376 tons in 2021-22.

Tissue culture unit of the university produces
elite disease free planting material in vitro for
commercial purpose. The unit has invitro plant
production capacity of approximately five lac
plants around the year. The micro propagation
protocols for banana, sugarcane, potato can be
used for mass multiplication of plant material.
The feasibility of proposed model has been
demonstrated by producing more than one lac
sugarcane plants that were readily accepted by
sugar mills and farmers from across North India.
The facility provides excellent opportunity as a
start-up unit for entrepreneurs’ who are interested
in production of breeder seed.

Crop residue management: The area under paddy
crop that was managed without burning went
up from 16 % in 2017 to an estimated 49 % in
2022. The machinery developed by the PAU for
in-situ management of paddy straw continues to
predominate the machinery base recommended
by the government of India. The university
continues to refine technologies, Surface Seeder
being the latest machinery in this regard. The
university continues to develop short duration
and low biomass varieties to address time and
straw laod related constraints.

Micro-irrigation: The university continues to
devise micro-irrigation technologies for increasing
number of crops. Micro-irrigation coverage in the
state is about 54.2 thousand ha.

Climate change resilient crop production: The
University also focuses onresearch related with the
impact of climate change on crop productivity. The
experiments are planned to manage and alleviate
the effect of heat and water stress on different
field crops. It has also created an inventory on
agrometeorological data for use in the research
of different disciplines to improve research quality
under changing climatic conditions. It also provides
crop specific pre-harvest yield forecast every
kharif and rabi season. These research efforts
are of great help to improve the crop production
technologies and sustain crop productivity in the
region. It also provides weather forecast and agro-
advisory for timely management of agricultural
operations to save crops from adverse weather
conditions. SMS alerts are disseminated for use by
the farming community for timely decision making
in view of impending weather conditions.

Social Issues: Weddings in Punjab are lavish and
the scale of expenses keeps on touching new highs
every season. From décor to dishes to dresses,
suddenly every aspect acquires a heightened
social significance. The wastefulness is more an
act of societal pressure than a conscious choice.

‘Saade Viah, Saade Bhog, Na Karza, Na Chinta
Rog’ (Simple Weddings, Simple Ceremonies; No
debt, No worries) --- the message given by the
Department of Agricultural Journalism, Languages
and Culture, PAU has evinced massive response
from farmers of the state. About 200 village
panchayats mainly in cotton belt of Punjab have
adopted resolutions not to splurge on weddings
and other social ceremonies.

6.6.9.5. International Collaboration

The university currently has 12 MoUs with
various international institutions and research
organizations (Annexure Xl).

Academics

e PAU has adopted a unique system of including
Co-major advisors from other universities/
institutions or foreign universities. At present,
15 faculty members from International
institutes are Co-major advisors for Master’s
and Doctoral students.

e Ms Neha Aggarwal, bagged Commonwealth
Split  Site  Scholarship  (Commonwealth
Scholarship Commission)
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Table 9.3 Items received through CSR-Scheme — Estate Office

Sr. No Name of the Number Organization donated Date Cost Controlling
item (Lac) Officer
1. Ambulance 1 ICICI Foundation Mar 2023 15.2 CMO, PAU Health
Centre
2. E-Rickshaw 2 Avon Cycles Pvt. Ltd. Dec 2018 2.5 Security Officer
3. E-Rickshaw 2 Avon Cycles Pvt. Ltd. Nov 2022 2.5 Security Officer
4. Barricades 10 Vardhman Special Steels Ltd. | April 2023 0.75 Security Officer
5. Iron Benches 20 Vardhman Special Steels Ltd. | Feb 2023 1.6 Security Officer
6. Iron Benches 30 Vardhman Special Steels Ltd. | May 2023 2.4 Security Officer
7. Dustbins 51 ICICI Foundation June 2023 11.0 Asstt. Estate Officer
8. Pet Bottle Crusher 1 Grasim Industries Ltd. June 2023 29 Installed in Students
Machine Home area
9. Sanitary napkin 7 ICICI Foundation April 2023 0.6 Installed in Girls
incinerators Hostel
10. | Waste Collection 2 ICICI Foundation Feb 2024 10.6 Asstt. Estate Officer
E-Vehicle

Table 9.4 Funds received through CSR-Scheme - Estate Office

Sr. No. Name of Organization Date Funds (in Lac) Controlling Officer
1. Bank of Baroda Dec 2022 5.0 CAU Misc-194
2. State Bank of India July 2023 12.0 CAU Misc-194
3. Bank of Baroda Jan 2024 2.0 CAU Misc-194

Table 9.5 Work done by the Donors through their resources

Sr. No. Name of Organization Year Funds (in Lac)
1. Trident Group 2023 15.0
2. Mrs. Bector Food Specialties Ltd 2023 10.0
3. Happy Forgings Ltd 2023 10.0
4. Sunview Builders 2023 10.0
5. Chandigarh Bottlers & Distillers Ltd 2023 10.0
e Ms Arushi Arora (L-2018-A-45-D) was Research

awarded SERB - Purdue University Overseas
Visiting Doctoral Fellowship by Science and
Engineering Research Board (SERB), India and
Purdue University, USA.

e Ms Heena Rani (L-2018-BS-75-D) received
SERB - Purdue University Overseas Visiting
Doctoral Fellowship from Science and

e PAU has been a member of the “International
Wheat Genome Sequencing Consortium” for
physical mapping and sequencing of wheat
chromosome 2A. It was the lead centre in the
country.

e PAU collaborated with International Rice
Research Institute, Manila, Philippines, on

Engineering Research Board (SERB), India and
Purdue University, USA.

Students from different colleges went abroad
in reputed colleges for pursuing higher
studies.

March 9, 2020 for F1 seed generation by
crossing six donors with recipient (PR 126 and
MTU 1010), F1 advancement to F2 seed, and
field screening of F2 for DSR relevant traits
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and selection of lines with better seed vigor
and establishment from deeper soil depth

e Sixteen international collaborative research
projects were sanctioned/ implemented
during the report period (Detailed list given in
Annexure XllI).

6.6.9.6. Fund Raising through CSR

PAU has well established linkages with the
industrial organisations. Collaborative project
activities as mentioned below (Table 9.3, Table
9.4, and Table 9.5) have been carried out with
industry partners under their Corporate Social
Responsibility (CSR) initiatives.

Further, to enhance the scope of project activities
and collaborations with the industry under CSR
initiatives, a unit of Corporate Relations and
International Linkages has also been established
at university level.

CSR funding - Estate organization is regularly
contacting different agencies that could fund PAU
activities through CSR Funding. The prominent
ones are Ambulance for PAU Health Centre,
E-rickshaws for farmers and students, barricades
for traffic control on campus, sanitary napkin
incinerators for girls’ hostels, dustbins, etc.

In addition, the business houses and bank
branches stationed at PAU Campus are helping
PAU to upgrade the infrastructure (PAU Market,
Students’” Home area etc.) through their CSR
funding.

E-rickshaws: To help visitors and students,
e-rickshaws are made available at the entry gates
of the PAU campus. Recently two more e-rickshaws
are added to the already functional four. The
process to procure four more e-rickshaws has
been initiated. In addition to helping visitors and

students with easy movement, it also reduces the
number of vehicles on campus and helps to make
campus pollution free.

Parking area: A new parking has been developed
behind the Thapar Hall to accommodate about 90
cars. All employees (officers, office and supporting
staff) working in Thapar Hall are parking their
vehicles in the new parking area. PAU have
developed parking areas near almost all the main
entry gates to accommodate visitors during mega
events. In the recently held ‘Kisan mela’ more
than two lakh farmers visited campus and more
than 20,000 four wheelers came to PAU. The
security staff in coordination with District Police
staff efficiently managed the vehicles and farmers.

6.6.9.7. Alumni Support

PAU has strong bonding with its Alumni settled
in India and all over the world. PAU alumni are
working in the leading organizations at various
levels and have brought many laurels to their
Alma Mater. PAU has active Alumni Associations
at both university and college level. The alumni
meets are being organized on regular basis to
get valuable inputs from the alumni members
to build the institution and deliver our duties.
Alumni data base is updated regularly through
online web portals developed, personal contacts
and using other IT tools. The active participation
and contributions (financial and in any manner)
made by the alumni members in achieving the
professional excellence at PAU are acknowledged
at every level to motivate other alumni members
to get connected with the institution.

Two foundations namely “Dr Khush Foundation”
and “Chinnan Foundation” have been established
by Alumni at university level to carry out
institutional development activities including
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research contingency, travel grants, merit
scholarships for proficiency in academics and
sports, creating facilities for the students etc.
Grants of Rs. 350 lakhs and Rs. 40.51 lakhs have
been received under Dr Khush Foundation
and Chinnan Foundation respectively. Another
Aluminus, Dr. O.S. Bindra has contributed Rs.
33.36 lakhs. Dr Hardyal Singh Gill’s family has
donated Rs. 20.00 lakhs for establishment of “Dr
Hardyal Singh Gill Distinguished Professor Chair
in Weed Science”. Dr AS Bansal has donated Rs.
70 lakh for awards and medals for the faculty and
students of College of Agricultural Engineering
and Technology. Mr Viney Kaushal has deposited
Rs 10 lakh for institution of scholarship to be
named as “Viney and Kumud Kaushal Scholarship”.
Dr. Charanjit Kaur Hira and Mrs Apinder Kaur
Grewal has deposited seed money for providing
financial support to masters students of College
of Community Science. Another alumnus, Dr.
Rippen Gill Jassal of College of Community Science

6.6.6.10. Certificate

has deposited amount for instituting medal to
promote participation of UG students of College of
Community Science in curricular and co-curricular
activities. Thirty three alumni have donated total
sum of Rs 5.25 lakh for constitution of “Alumni
Medal and Cash Prize for Excellence in Zooloy”.
The alumni members have also made significant
contributions in the PAU Endowment Fund.

Funds are also raised by the alumni associations
to carry out the following activities for the
development of students and institution.

- Scholarship/financial aids to the needy
students

- Merit scholarships

- Travel grants

- Hostel development

- Research contingency

- Alumni lectures

- Campus upkeep

I, Rishi Pal Singh, the Registrar of the Punjab Agricultural University, Ludhiana hereby certify that the

information contained in the sections 6.4, 6.5 and 6.6.1 to 6.6.9.7 are furnished as per the records

available in the University.

Signature of the Registrar
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Annexure-|

DETAILS OF STATUTES AND REGULATIONS : CHAPTERS AND SECTIONS

Chapter - | The Haryana and Punjab Agricultural Universities Act, 1970
Short title commencement and Definitions
Chapter -l Powers and Duties of the Authorities of the University
Board of Management Powers and Duties
Academic Council Selection of a member under clause (f ) of
sub-section (3) of Section 23 of the Act and
Powers and Duties
Research Council Constitution and functions
Extension Council/ Extension Educa- | Constitution and functions
tion Council
Board of Studies Constitution, Powers and Duties
Chapter-lll The Designation, the Manner of Appointment, powers and duties of the Officers of the
University
Vice-Chancellor
Deans of the Colleges Powers and Duties
Director of Research Powers and Duties
Director, Extension Education Powers and Duties
Director, Students Welfare Powers and Duties
Registrar Powers and Duties
Comptroller Powers and Duties
Chief Engineer Powers and Duties
Estate Officer Powers and Duties
Librarian Powers and Duties
Dean Postgraduate Studies Powers and Duties
Chapter-1V Classification, the Manner of Appointments, Powers and Duties of Teachers

Classification

Classification of teachers

Appointments

Manner of Appointment

Appointment of Additional Director
of Research/Additional Director of Ex-
tension Education

Manner of Appointment, Responsibilities,
Powers and Duties

Appointment of Heads of Depart-
ments

Manner of Appointment, Responsibilities,
Powers and Duties

Appointment of Director (Seeds)

Manner of Appointment, Responsibilities,
Powers and Duties

Appointment of Director School of En-
ergy Studies for Agriculture

Manner of Appointment, Responsibilities,
Powers and Duties

Appointment of Professors, Associ-
ate professors and other teachers of
equivalent rank

Manner of Appointment, Responsibilities,
Powers and Duties

Appointment of Joint Director (Sports
& Cultural Activities)

Manner of Appointment, Responsibilities,
Powers and Duties

Appointment of Assistant Professor
and other teachers of equivalent ranks

Manner of Appointment, Responsibilities,
Powers and Duties
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Chapter-IV-A Appointment of Teachers by Abolished w.e.f. 03-03-99 as per notification No.
promotion Based on Merit Acad.l.AU.2001/300 Dt. 1-3-2001.

Chapter-1V-B Career Advancement of Teachers

Chapter-1V-C Career Advancement of Teachers w.e.f. 27-7-1998

Chapter-V Appointments of Employees of The University other than Officers and Teachers

Chapter-VI Number, Qualifications, Emoluments and Other Conditions of Service of Officers and
Other Employees of The University Not Being Teachers and The Preparation and Mainte-
nance of Record of their Service and Activities. (Part-A)

Chapter-VII Number, Qualifications, Emoluments and other Conditions of Service of Teachers of the
University and the Preparation and Maintenance of Record of their Service and Activities
(Part-B)

Chapter-Vllil Pension and Provident Funds

Chapter- IX Institution of Degrees and Diplomas and On ferment of Honorary Degrees

Chapter-X The Courses of Study to be Laid Down for Degrees and Diplomas of University

Chapter-XI The Institution of Fellowships, Scholarships, Medals and Prizes

Chapter-XIi The Conditions for The Award of Fellowships, Scholarships, Medals and Prizes, Stipends
and Fee Concessions

Chapter-XIil The Admission of Students to The University and Their Enrolment and Continuance as
such

Chapter-XIV The Conditions Under Which Students Shall be Admitted to The Degree, Diploma or Oth-
er Courses and The Manner in Which the Examinations Are to be Held and The Eligibility
for The Award of The Degrees and Diplomas

Chapter-XV The Conditions of Residence of The Students of The University and The Levying of Fees
for Residence in Hostels Maintained by The University

Chapter-XVI The Establishment and The Abolition of Hostels Maintained by The University

Chapter-XVII The Recognition and Supervision of Hostels Not Maintained by The University

Chapter-XVIlI The Establishment, Amalgamation, Sub-Division and Abolition of Departments

Chapter-XIX Levying of Fees by The University for Any Purpose Excluding Hostel Fees Governed by
The Statutes (Chapter XV)

Chapter-XX Remuneration and Allowances, Including Travelling and Daily Allowances to be Paid to
Persons Employed on The Business of The University

Chapter-XXI Persons who Are Declared as Officers of The University

Chapter-XXIl The Exercise of Financial and Administrative Powers by The Officers, Teachers and Other
Employees of The University

Chapter-XXlil Administrative and Financial Powers by The Board of Management to The Officers/Em-
ployees of The University

Chapter-XXIV Statement showing delegation of administrative and financial powers by the Vice-Chan-
cellor in exercise of powers conferred on him vide clause 4 of the Statues issued under
section 31(u) of the Haryana and Punjab Agricultural Universities Act, 1970 and relating
to the delegation of administrative and financial powers by the Board of Management
to the officers/employees of the University (Issued vide Notification No. Acad-Il (AU)-66-
9333 dated 29 March, 1966 and amended from time to time).

Chapter-XXV The Conferment of Emeritus Professorship, Payment of Honorarium to Emeritus Profes-
sors and Other Conditions of Appointment

Chapter-XXVI The Grant of Travelling and Daily Allowances to Members of The Board of Management
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Annexure-ll

DETAILS OF COLLABORATIVE SCHEMES WITH INDUSTRIES/
ORGANIZATIONS (2018-19 TO 2022-23)

Sr.
No

Name of the project

Funding agency

Budget
Allotment (Rs)

Popularization of Lucky Seed Drill for sowing &
simultaneous spraying of pre-emergence herbicides
for better & cost effective weed management in rice
(DSR) wheat system in Punjab

Punjab Pollution Control
Board, Patiala

5,30,000

Efficacy study of various crop protection products
when applied through Drone spraying Systems to
manage pests in various crops

M/s. Bayer Crop Science
Ltd., Thane

19,38,000

Evaluation of Sardar amin granules & bentovite
sulphur on the productivity of rice & maize based
cropping systems and on soil health

M/s. Gujarat State
Fertilizer & Chemicals
(GSFC), Vadodara

25,13,521

Technical support in installation of 20 biogas digesters
in tribal sub plan district of Jharkhand

Jharkhand Tribal
Development Society
(JTDS), Ranohi

4,30,000

Evaluation of action plan for conservation &
restoration of ecology of River Beas including
Rejuvenation of aquatic life in the wake of spillage of
Molasses in River Beas

Punjab Pollution Control
Board, Batala (Amritsar)

31,41,000

Evaluation of Sagarika (Seaweed liquid & granules) in
rice, potato and moongbean crops

IFFCO India, Ludhiana

4,89,714

Impact of discriminate use of chemical-fertilizers and
pesticides-resistance studies on tomato fruit borer,
Helicoverpa armigera infesting tomato at PAU

NIPHM, Hyderabad

6,67,000

Identification of chickpea breeding material for yield
and ascochyta blight

ICRISAT, Hyderabad

1,00,000

Susceptibility of maize stalks borer (Chilo partellus)
populations to CrylAb protein and frequency of
CrylAb-resistance alleles in India

M/s Syngenta Biosciences
Pvt Ltd, Telengana

36,44,120

10

Assessment of Potash in improving yield and quality
of sugarcane unstressed conditions

ICL, Gurgaon

9,21,247

11

Study on agricultural lending credit absorption, end
use, recovery & return from farming in the state of
Punjab

Punjab &Sind Bank , New
Delhi

32,70,000

12

Validation and dissemination of bio control based
integrated post management technology in sugarcane
in Hoshiarpur

NABARD Chandigarh

11,70,350

13

Development and dissemination of ecological
engineering based IPM model for basmati rice in
farmer participatory mode in Amritsar and Ludhiana

NABARD Chandigarh

12,94,950

14

Bio efficacy evaluation of herbal formulations against
leaf curl disease, its vector and other major insect
pests of chill

National Innovation
Foundation- India,
Gandhinagar

4,18,000
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15 | Pheromone based mating disruption technologies for | M/s ATGC Biotech Pvt Ltd, 8,00,000

the management of pink ballworm in cotton Secundrabad
16 | Use of Industrial product as synthetic conditioner in | M/s Tata Steel Limited, 49,01,100
sodic and sulphur deficient soils of Punjab Jamshedpur
17 | Inventorization of medicinal plants & prioritized | RCFC-North National 2,50,000
tradable species in selective blocks of kandi region of | Medicinal Plant Board
lower shivalik hills Ministry, AYUSH, GOI,
Mandi (HP)
18 | Identification of Ground Water Flow Regime for 5 Kms | HPCL- Mittal Energy Ltd, 8,08,300

Distance around Guru Gobind Singh Refinery, District | Bathinda
Bathinda, Punjab

19 | Skill development programme on fruit plant nursery | NABARD , Chandigarh 1,00,000
raising and management
20 | Evaluation of IFFCO nano formulation of Nitrogen, | IFFCO India 18,12,474
Zinc & copper on Rice —wheat cropping system
21 | Sulphur nutrition of potato M/s Smartchem 18,30,218
Technologies Limited,
Pune
22 | Water quality status of Sutlej and Beas : past and | Punjab Pollution Control 29,96,544
present trend analysis for future prediction Board, Patiala
23 | Biology of Phalaris minor and the effect of agronomic | M/s Syngenta India Ltd, 29,79,000

Practice in rice wheat production system in Punjab | Pune
for the development of an integrated management
strategy

24 | Setting up of Rural Biotech innovation & application | Punjab State Council for 40,66,880
centre (R B IAC) in kandi area of Punjab- Technological | Science & Technology,
solutions for value addition of Sugarcane Juice though | Chandigarh

Scientific Jaggery Production & developing iron
fortified Jaggery

25 |Innovation refraction based drying technology for | Punjab State Biotech 7,70,000
production of fruits and vegetable flakes/ powder | Corporation, SAS Nagar
under Secondary Agriculture Entrepreneurial
Network (SAEN) in Punjab

26 | Rapid appraisal of direct seeding of rice in Punjab Punjab State Farmers’ 10,00,000
& Farm Workers’
Commission, Mohali

27 | Monitoring the evaluation of herbicide resistance in | M/s FMC India Pvt Ltd, 20,75,620
Phalaris minor to new herbicides Ludhiana.

28 | Shelf life extension of Paneer and soya paneer through | Punjab State of Biotech, 6,04,296
hurdle approach Corporation, SAS Nagar,

Mohali

29 |Value addition of waste from potato processing | Punjab State of Biotech, 6,00,336
industry and mandis of Ludhiana, District under SAEN | Corporation , SAS Nagar,
in Punjab Mohali

30 | Popularization of good agriculture practices ( GAP) | M/s Bayer Crop Science 21,73,750

for producing export compliant Basmati Rice under | Limited
private partnership mode
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31

Collaborative Project with Thapar Institute of
Engineering & Technology (TIET) Patiala under the
Center of Excellence for food security

Thapar Institute of Engg.
& Tech (TIET) Patiala

9,50,000

32

Cereal early Stage establishment program through
in situ crop residue management in rice-wheat
production system in Punjab for the development &
advocacy of integrated approach

M/s Syngenta India Pvt.
Ltd. Pune

9,68,500

33

Evaluating the impact of Biochar addition crop yield
& Soil quality through farmer field trials

M/s Coromandel.
International Ltd.
Secunderbad)

20,28,422

34

Managing herbicide resistance in phalaris minor in
wheat through popularization of pre-emergence
weed control using lucky seed Drill

M/s Bayer Crop Sci)

18,12,000

35

Amelioration of barren undulated land to cotton
wheat crop system through micro-irrigation using
salime water in semi-arid region of Punjab

NABARD, Chandigarh

4,97,000

36

Enhancing cotton productivity through dissemination
of integrated pest management strategies under
public- Private Partnership mode

M/s GSP Crop Sci. PVT.
Ltd. Ahmadabad)

16,30,000

37

Assessment of crop residue availability & IBS potential
in Punjab for Bio-refining

M/s FORTUM India Pvt.
Ltd. Gurgaon

5,00,000

38

Management of herbicide resistance in phalaris minor
in wheat through popularization of pre-emergence
used control

M/s GSP, Crop Sci, Pvt.
Ltd. Ahmadabad

4,46,428

39

Promotion of Direct Seeded Rize-Tar water technology
in 12 Districts of Punjab

NABARD Chandigarh

24,73,000

40

Setting up of NRDC Innovation facilitation Centre at
PAU, Ludhiana

National Research
Development
Corporation, New Delhi

6,00,000

41

Evaluation of climate resilient high yielding farmers
developed crop verities incubated by NIF in Kandi
region of Punjab under different hydrothermal regions

(NIF- India DST, New
Delhi)

14,54,970

42

Development of the hermetic system for safe storage
of Agricultural produce without using hazardous
chemicals

Society for Mission
Tandrust Punjab, SAS
Nagar

15,00,000

43

Development of sensor plateform for rapid detection
of adulteration in turmeric powder

Society for Mission
Tandrust Punjab, SAS
Nagar

24,49,000

44

Assessment of potassium slat of active phosphors
(PSAP) in improving yield & quality of sugarcane
under Punjab conditions

M/s Isha Agro Sci. Pvt.
Ltd., Maharashtra

1,50,000

45

Use of supplemental carbon dioxide for improved
crop yields, quality production & control of insect-
pests under controlled conditions

Society for Mission
Tandrust Punjab, SAS
Nagar

14,17,000

46

Sensitizing farming families for sustainable water use
behaviour

M/s BCS India Pvt. Ltd.
Ludhiana

26,62,550

47

Development of solar apricot dryer in Ladakh

M/s Himmostthan
Society Ladakh

1,57,500
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48

Nitrogen management in rice-wheat & maize wheat
cropping system

The Energy & Resources
Institute, New Delhi

14,47,500

49

Digital Village: A data-driven approach to precision
Agriculture in small farms project, Project ID TTFS-
2021-0001

Thapar Institute of Engg.
& Technology, Patiala

19,66,446

50

PB-knot- An innovative approach to manage pink
bollworm in cotton

M/s P.I industries Ltd.
Gurgaon

16,49,000

51

Enhanced treatment of waste maker using a synergy
of microalgae & micro organisms without energy
investment & bio-fuel production at PAU, Ludhiana

Thapar Institute of
Engineering, Patiala

14,93,520

52

Integrated smart crop monitoring & Irrigation
scheduling as decision support system for small farms

Thapar Institute of Engg.
& Technology, Patiala)

6,81,520

53

Evaluation of some NPK grade fertilizer on the
productivity of different cropping system and on soil
heatlth

M/s Gujarat Narmada
Valley Fertilizers Company
Limited (Gujarat)

24,17,166

54

Evaluation of some nutrient additives on productivity
of different cropping systems and on soil health

M/s Duraflex, New Delhi

17,74,408

55

Setting up of Primary agri-processing centre in rural
miler accelerator (RMA) at Talwara

Punjab State Council for
Science & Technology,
Chandigarh

39,15,000
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Annexure-lil

LIST OF PUBLICATIONS (2019-2023)

2019

Ahmed S, Rattanpal H S and Singh G (2019). Diversity, characterization and evaluation in
Pummelo (Citrus maxima Merr.) cultivars using SSR markers and quality parameters. Indian J
Genet Plant Breed 79: 594-605.

6.41

Ali S, Singh B and Sharma S (2019). Impact of feed moisture on microstructure, crystallinity,
pasting, physico- functional properties, and in vitro digestibility of Twin-screw extruded corn
and potato starches. Plant Food Hum Nutr 74: 474-80.

10.12

Anjali, Jindal V and Prakash S (2019). Species richness and diversity of spiders in the semi arid
habitat in northern India. 