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Minutes of 2Lrt Academlc Councll Meet of SKUASTJernnu

The 21"1 meet of Academic Council of SKUAST Jammu was convened on 25tl
Nov., 2O2O at Conference Hall, Main Campus, SKUAST-Jammu, Chatha under
the chairmanship of Prof. J.P. Sharma, Hon'ble Vice-Chancellor of the
university. The social distancing and other soPs of covid-19 pandemic issued
by UT of J&K Govt. were followed in the meeting. The list of members and
special- invitees who attended the meeting is given in Annexure-I. At the
commencement of meeting Sh. Rajesh Talwar, Registrar Ex-offico, Member
secretary of the Academic council of SKUAST-Jammu welcomed the chairman
and other members and special- invitees in the meeting. The Hon,ble Vice-
Chancellor in his opening remarks expressed the satisfactory . progress has
been made in academics, research and extension activities of the universit5r.
After obtaining the formal permission from chairman the Member secrerarJr
presented the agenda of the meeting. The following agenda items were
deliberated upon.

Agenda ltom I5o. AC l2U I : Coaflrmatlon of the mlnuteg of 20s
Mectlng of thc Acadomlc Councll

The Member secretary apprised the house that the minutes of 20ft meeting of
Academic council held on 27'd'May,2o20 were circulated among the members
vide no. AUJlAcad'/2o2o-2L/F-oB/244-80 dated oa-o6-2o2o. The Hon,ble
Vice-chancellor asked the members for comments/disagreement in the
minutes, if any. All the members confirmed the 2ou minutes of the Academic
council. After that the house unanimously adopted the following resolution:

'Resolved that the nlnutes of 2otr nectlng of
Academlc Couacll clrculated vlde no. AUJ/Acd/ -

2O2O-2LlE-Oal244,-aO dated 03-06-2020 weBB
conlirmed.t
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Agenda ltem No. AC lzll 2 : Instltutlonallsatlon
proglarnme ln

of Ph.D.
(Agri-Business

Managenentl frorn Academlc Session
2U20-21.

The Member Secretaq/ informed that the SKUAST-Jammu is the only
institution in the Union Territory of J&K to impart MBA (ABM) degree
programme and there is a growing demand of the students to instituti onalize
Ph.D. (Agri-Business Management)) degree programme for providing platform
for advanced learning. This effort would further empower skillful professionals
to understand and explore the Agri-business environment witJl in-depth study.
The updated course curriculum of Ph.D. (Agri-Business Management) was
presented lirefore the house. The Chairman remarked that semester-wise fee
structure of the course be included. Director Education informed the house
that the K/Io'meeting of Board of Studies, Faculty of pG studies held on O1-
O7-2O2O at agenda no. BOS-PG (XVI) I and XV6 meeting of Facult5r of PG
Studies at agenda no F-PGS (XV)l and Board of Studies Faculty of PG Studies
have already passed agenda of institutionalization of Ph.D.(Agri-Business
Management) with intake capacity of two (O2) along with detailed deliberations
on syllabus and other requirement. Dr Jyoti Kachroo, Prof & Head , Division of
Agri. Economic & ABM informed the house tJlat the Division has sufficient
infrastructure, resources and other facilities to start the Ph.D. programme in
Agri Business Management from academic session 2O2O-21. However, she
urged the house to increase the remuneration of the contractual teachers.

Hon'ble Vice-Chancellor directed Dr. R K Salgotra, Coordinator, School of
Biotechnolory to submit the detail proposal for increasing the remuneration of
contractual teachers on the same analogr of UT Govt. ICAR/UGC. After
detailed deliberations and discussion, the following resolution was adopted

tResohted that:

Ph-D.(Agrl-Bustness Mo;nagerrrcntl from
aca.demlc sesslon 2O2O-21 utlth qn lntake
capacttg ottuto (O2) be Instltttttonallzed.
Tlle ellglblllty requtrencnt for qdll'nlsston to
Ph.D. (Agrl-Bttslness) be MBA (ABM) or qng DIBA
stredtn or equlualent.

fi.
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The hogranne stull bc run on self tlnanclng
rmode and thc semcster tee of the prcgrammc be
flxed as Rs. 3O,OOO/- seme,stelr ln addltton to
nonna.l eemcster fee.
The course ctrrlculum of ttrc Ph.D (Agd-
Buslness ManagemenQ annexcd as annentre-I
be a.doptcd',

Agende ltem lYo. AC (2U 3 : Restnrcturing inta&e capaclt5r for
Dlplona ln Agriculture and Dlplone
in Hortlculture

The Member Secretar5r informed the house that Diploma in Agriculture
and Diploma in Horticulture had 4o seats each out of which 3o seats were
reserved for fresh candidates and 10 seats for in-service J&K Govemment/
SKUAST-J nominees and the 3o seats further reserved district wise i,e. o3
seats for each district. Restriction of o3 seats per district reduced tlle
prospects of genuine candidates from other district. Therefore, ttre university
waved off the restriction ofo3 seats per district vide notification no 44 (Acad) of
2O2O dated OI-O9-2O2O. Dr Hans Raj, Head, Division of Surgery and Radiologi
impressed that social reservation as per current reservation policy in the ur of
J&K may a-lso be given in diploma course. After detail deliberations and
discussion, the following resolution was adopted:

gResohndthat:

t TIE declslon taken bg ttv tlntoersltg regardtng
ua&nng olf thc tvisett;a;tlon of O3 seats per
dlstrtct vlde notlficatlon no 44 (Acad) of 2O2O
dated O1.O9-2O2O and lrutltlng tle appltcat:tons .

for lntake of 3O *olts elrch In Dlplona, counles
ln Agrl'crl'lt;,tre and. Il|ortlcrtlture for Jamma
ptoulnce was tzttfied-

ff. Tle lnta.ke of 7O seats ln each Dtplona. course
for Tnsewlce W Grcrrara,nrlnt / SKUAST4
employiees b€ llxcd fion tlv academlc sesslon
202421.
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llf. Ttle reeeruatlon to Dlplona courses glven as per
the .Iammu & Kashntr Resctratlon Rules, 2O05
aneadod vlde SO 127 dated 2OIO4|2O2O ls
adopted from tlra academtc sess{on 2O2O2 1',

Agenda Item No. AC {2U 4 : Instltutlon of Ph.D. ln Florlculture
and Landscaplng

The Member Secretary appraised the house that Chairman Faculty of PG
Studies vide no. AUJIDE/20-21/F-125/1398 d,ated, ttlll/2020 informed that the
agenda of institution of Ph.D. in Floriculture and Landscaping Architecture has
already been approved by Board of Studies. Prof R K Gupta, Director Research
informed the house that the course curriculum for Ph.D. in Floriculture and
Landscape Architecture annexed as Aanexure-IV is similar to ICAR curriculum
Further, has emphasized that Division of Vegetable Sciences & Floriculture had
sufficient infrastructure, manpower and other facilities for running the course.
The matter was deliberated and discussed in the meeting; and thereafter, the
following resolution was adopted:

cReso&ted t rat:

Ph.D Florlculture and Landccapl"g be
lnetltutlonallscd fron the academlc ecsslon
2O2O-21wlth an lntahe capaclty of two lO:lf.
The coutae currlculum of the Ph.D. ln
Florlculture and Landrcaplng annexed aa
annexure-IV lr adoptedt.

Agenda ltem No. AC l2U 5 Enhancomeat of 1O percent sGats
under Econonlcally Weaker Sectlon
in each programme from academic
s€sslon 2O2O-21 arrd onwards.

The Member Secretary, informed tJle house tJlat the Jammu & Kashmir
Reservation Rules, 2OO5 amended vide SO 727 dated 2O/O4/2O2O have been
issued by Government of Jammu & Kashmir, Social Welfare Department,
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issued by Government of Jammu & Kashmir, Social Welfare Deparfunent,
wherein 1O%o over and above reservation of tl'.e existing seats is given to the
Economically Weaker sections (EWSs) for Undergraduate and Post-graduate
Programmes. The Social Welfare Department vide its OM No.
SW/PSP/04/2017 dated 09-05-2020 has already clarifred that benefits of
reservation under Economically Weaker Sections clause/category shall be
available only in respect of those institutions where the intake capacity has
been increased by 10 o/o oyet and above its annual permitted strength in each
branch of study and faculty so that the number of seats available exceeding
those reserved for the persons' belonging to the EWSs, are not less than the
total seats available the immediately preceding academic session . Therefore,
the University issued notification no. 46 (Acad) of 2O2O dated 28-09-2020 for
seat matrix for UG & PG Programme (open/reserved) by including loo/o seats of
Economically Weaker Section (EWSs). The matter was deliberated in the
meeting and following resolution was made:

'Resohted tn rattfu the declslon taken bg tltr'
unhnrslty ulde notlflcatloa no. 46 {Acadl of 2O2O
dated 28-O9-2O2Q tot seat matrlx for UG & FG
Programnc lopen/rerervodl by lncluding lOTo seats
of Economlcally trleaker Sectton (EWSsl over and
o,booe tllc total lntalce capaalty ttom acaderntc
session 2O2O.27 qnd onuardso.

Agenda ltcm No. AC (2U 6 : Ratlllcatlon of Anaual Board of
&ramlnation for B.V.Sc. & AH
through enlhe mode and
supPlementary haninatlon for l't
semoster 2Ol9-2O.

The Member Secretary informed that in view of the situation developed
due to Covid-l9 Pandemic, the universit5r vide No. AUJ/Acad/2O-2L/F-
59/1591-94 dated 24-oa-2o2o allowed to conduct the Annual Board
Examination for B.v.sc, & AH through online mode and also granted
permission for conduct of supplementar5r examination for 1st semester of
academic session 2Ol9-2O vide no AUJ / Acadl 2O-2t /F-45/ lTTl-75 da1'ed 9-
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9-2O2O. The matter was deliberated by the Hon'ble members of Academic
Council and following resolution adopted:-

qResohted that tle d.eclslon taken bg the
unhnrslty tid.e no. AUJ/Acad/2O-2Uf-59/591-94
dated 24-O&2O2O for cond.uct of Annual Board
Examlnatlon lor B.V.Sa, & NI ptogratnmc thtough
onlhle node and. vlde l\Io. AUJ/Acad/2O-21/:F-
45fi771-75 dated 9-9-2O2O for conduct of
supplerncnthry ex(rmln.,,tf'on lor 7.t serncster o:f
acqdemlc sesslon 2O79-2O k ratltled.a

AgendaltemNo. ACl2llT : Deferment of educatlonal tour.

Dean, F.V.Sc. & A.H vide no AUJ/FVSc./ AC/2O-21/F-2O/23I1 d,ated
18- I 1-2020 informed that under the present circumstances arising due to
COVID-l9 pandemic, it is neither feasible to conduct tour for a batch of more
than 70 students nor advisable to go on educational tours; and the condition is
unlikely to improve in near future to such an extent where these tours can be
conducted ensuring tJ.e safety of the students and arranging accommodation
for more than 7O shrdents. The Hon'ble Vice-Chancellor pointed out that
education tour is an important activity and the students get exposure through
visiting various institutions. Keeping in view the present situation such tours
be restricted to North India. The matter was deliberated and discussed by
Honble member of Academic Council and following resolution was adopted:

'Rosolvcd that the matdatory AII Indta Educatlon
tour be rcstdcted to North Indla stateso.

Agenda ltem Ifo. AC 121) 8 : Inctltutlonallzatlon of PtG programme
ln M.Sc. (Seed Slclence & Technologr)
Programme from academic segeion
202t-22.

The Member Secretary informed the house that Nodal oflicer (Seed)
submitted the proposal for the institution of PG course as M.sc. (seed Science
& Technologr) from the academic session 2O2t-22. The Nodal Officer (Seed)
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other PG courses run by this University. Dean, FoA pointed out that the
facilities such as instruments, Labs, and infrastructure available at Seed
Testing Unit be utilizrd. The Hon'ble Vice-Chancellor remarked that rooms of
Seed Testing Unit need some modilicatjons and alteration. After doing such
modifications, the M.Sc. Seed Sciences & Technolog can be run from said
building. Dr SEH Rizvi appraised that non-credit courses may also be included
in the course curriculum of M.Sc. Seed Sciences & Technologr. The matter was
deliberated and discussed by Honble member of Academic Council and
following resolution was adopted:

nResohrcdthat:

{. lltSc. (Seed Sclence & Technologg) for thc
dcsdernlc s€ss{on 2021-22 urlth aA tntalce
capa.c4ty of thrce (O3) mag be tnsf,,lfuilfona.llsed-

tt The course ctrrlculum, ellglhtlJ'ty crlterld ol tltrl
MSc. (Seed Sclence & Teclnologg) annexed, qs
d;nnentre-D{, be adoltted,.

Agenda lten No. AC (2U 9 : Conduct of wrltterr Comprehenrlve
exanlnatlon durlng lrt scnester of
acadenlc a€8slon 2g2O-21

The Member Secretary informed the house that the university decided to
conduct written comprehensive examination during lot semester of academic
session 2O2O-2I on intemal basis keeping in view ttre Covid-19 pandemic
situation. Director Education stressed that it would be difficult to evaluate the
comprehensive examination externally under the restricted movement
situation. The matter was deliberated and discussed in the meeting and the
following resolution was adopted:-

oResolved tlut thc po4ter *ttlng and. evahtatlon of
urt'ltten comprehansttn examlnatlons for Master
and.. Plt D. degree pnDgndmmcs durl;tg lct aencster
of ecademlc session 2O2O21 bc hcW lnternallgo.
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Ageada ltcn No. AC (2U1O : Any other Agenda ltem with the
pernlsslon of the chalr

1. Reallocatlon one Post for Llngulstlcc
Prof Rajinder Peshin informed that Technical Writing is an essential course
and students of UG and PG programmes were facing the problem due to
non availability of permanent staff member of linguistics. The university
usually hired contractual/guest lecturer for teaching such course.
Therefore, in-order to address the problem, one teaching post. may be
allocated for Linguistics course. The service of Linguistics shall also be used
in preparing, checking the editing draft of various reports, speeches,
projects etc. Hon'ble Vice-Chancellor remarked that new education policy
2O20 focused upon the development of languages as well with technical
education growth. In order to implement the new education policy a
proposal shall be floated to Govt. for sanctioning the posts for languages.
For this a committee of Director and Deans may be framed to chalk-out the
modalities for implementation of new education policy. Dean, FoA urged
that a contractual teacher may be engaged for teaching the language course.
The matter was deliberated and discussed in the meeting and the following
resolution was adopted:-

uResol*dthat:

L A contraatuat teacher sho,ll be engaged for
teachlng language coars€ In th,e Unlwrsltg.
Thc fund of Sclaol of BlotechnoloSS be utlllze
lor contractual engagemento.

tL A conmlttee of Dlrector Erl'ucatlon & Deans
shall be framed ta lnplernent tlrc Neut
Educatlon Pollcg, 2O2O tn the anhnrsltg".

2. Reallocatlon of 04 seats roscrvGd for In-servlcc- Govt. Nominee in
B.V.Sc.& A.H programmc
The Dean, F.V.Sc. & A.H informed the house that Department of Animal
Husbandry declined to nominate the in-service Govt. nominees for pursing
B.V.Sc. & A.H programme; and therefore, such seats should be reallocated
to appropriate category. The Registrar informed that as per existing
regulations of the University the seats \ring vacant under any category shall
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4.

be filled from NRI/NRIs sponsored category. The matter was deliberated and
discussed in the meeting and the following resolution was adopted:-

oResolvod tlat the ()4 seats rea€need for fn-eervice-
Crovt. Nomlnee in B.V.Sc.& A.H programme shall be
filled from self flnanclng lDomtcllef cetegory'.

Afflliation to Diploma coursc tn Antmel Husbaadry courae
Dean, F.V.Sc. & A.H. appraised the house that Department of Animal
Husbandry runs a one year Diploma in Animal Husbandry Course for in-
service candidates in Belicharana Institute, Jammu. The Director, Animal
Husbandry approached the University for a"Ifrliation of one year diploma
course with tJle University. The course will be run in the Institute of Animal
Husbandry Bari Brahmana, however; the academic calendar, syllabus,
evaluaLion, paper setting and guest lecturers may be done by tJee University.
The Hon'ble Vice-Chancellor pointed out that Dean, F.V.Sc. &. A.H. shall
frame a committee to study t}le proposal and submit the report.

Institution of B.Sc. (Hons.f Hortlculture prograame.
Head, Division of Fruit Science informed *re house tllat horticulture secror
contributes immensely in the economy of UT of Jammu and Kashmir and
there is huge demand of institution of B.Sc. (Hons.) Horticulture
programme. The house deliberated up on the issue and the following
resolution was adopted.

'Resohted. t:IE lnstldrtion of B.Sc. (Ilons.)
Hortlcultl.tre Programme ts adoptcd, from tte
academlc sesslon 2021-22 and cour* crarrlcatlulm
clnnel.led dt d nentre4l'be apprcud..

\P(?l^ ttu\vq4 ,

ll )')t-""'-
Dr.Eegl-Paul Sharma

Menber Secretary
Approved

Hon'ble Vice Chancellor
SKUASTdannu
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ther-e-Xasbnlr
t.! Unlverslty of Agrlcultural Sclences & Technologr of

Jarnnu

LIST OF PARTICIPAIITS-2I.I IIEETING OF
ACADEMIC COIINCIL

A^
ANN'HAI - L

Date: 25tt of l{ovombsr, 
.2VrOVenue: Conference Hall

SKUAST-Jannu, Chatba

Participants Record

I Prof. J.P. Sharma,
Hon'ble Vice-Chancellor

Ex-OlIicio
Chairman

2. Dr. S.K.Gupta"
Director Education

Member

3. Prof. R.K.Gupta,
Director Research

Member

{. Prof. S.K Gupta"
Director Extension

Member

5. Sh. Rajesh Talwar,
Registrar

Member
Secretary

o. Dr. Deepak Kher,
Director Plaruring & Monitoring

Member

7. Prof. SKGupt4
Vc University Librarian

Member

8. Dr. J.P Sharma,
ACHR, Udheywalla

Member

9. Dr. D.P. Abrol, Dean,
FoA, Chatha

Member

t0. Dr. S. E. H. Rizvi
Dean. F.B.Sc.. Chatha .

Member

II Prof. MS Bhadwal,
Dean. F.V.Sc. & A.H.. R.S.Pura

Member

12. Dr. R.K. Salgotra
Coordinator School of Biotechnology

Member

lJ. Dr. B.C.Sharma
Head, Division of Agronomy

Member

14. Dr. llafeez Ahmed
Head. Division of Entomology

Member
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15. Dr. S.K Singh,
Head, Division of Plant Pathology

Member

16. Dr. R.K. Gupta,
-Head, Division of Sericulture

Member

11 Dr. Jagrnohan Singh,
Prof. Division of Food Science and Technology

Member

18. Dr . Amit Jasroti4
Head, Division of Fruit Science

Member

19. Prof. R.K. Gupt4
Head, Division ofVegetable Science & Floriculture

Member

20. Dr. S.K.Gupta

llead, Division of Genetics and Plant Breeding

Member

2t. Dr. Rakesh Nand4
Head, Division of Agril. Extension Education

Member

22. Dr. Jyoti Kachroo,
Head. Division of Economics and ABM

Member

23. Dr. L M Gupt4
Head, Division of Agro-Forestry

Member

.A Dr. Sanjay Khar,
Prof., Division of Agril. Engineering

Member

?5 Dr. Vikas Sharma
Head, Division of Soil Science and Agril. Chemistry

Member

26. Dr. Manish Kumar Sharma.
Head, Division of Statistics and Computer Science

Member

27. Dr. Jonali Devi,
Head Division of Vety. Physiology & Biochemistry

Member

28. Dr. Nawab Nashiruddullah .
Head, Division of Vety. Pathology

Member

29. Dr. Rajesh Katoch,
Head, Division of Vety. Parasitology

Member

30. Dr. A.K Gupt4
Hea{ Division of Vety. Pharmacology and Toxicology

Member

31. Dr. M. A. Malik,
Head, Division of Vety. Public Health and Epidemiology

Member

32. Dr. Shalini Suri,
Head, Division of Vety. Anatomy

Member



.'J. Dr. Sunil Kumar .

Head, Division of Vety. Livestock Products Technology
Member

34. Dr. Jasvinder Singh Soodan,

Head, Division of Teaching Veterinary Clinical Complex
Member

35. Dr. Asma Khan, Head,
Division of Livestock Production and Management

Member

36. Dr. Utsav Sharma.
Head, Division of Vety. Gynaecology and Obstetrics'

Member

37. Dr. H.R.Bhardwaj,
Head, Division of Vety. Surgery and Radiology

Member

38. Dr. R.K. Sharma
Head, Division of Animal Nutrition

Member

Dr. R.K. Taggar, Head,
Division of Animal Breeding and Genetics

Member

40. Dr. V S Wazir

Division of Vety. Microbiology

Member

Prof. Rajinder Peshin,

Ap.ricultural Extension Education

Member

A') Dr. Kamal Sharma ,

Professor & Head, Division of Veterinary Anatomy

Member

43. Dr. Sushil Kumar Gupta

I/c UniversiExamination Cell

Member

44. Dr. Amrish Vaid ,

Nodal Officer, Mega Seed

Member

45. Dr. Berjeshwar Singh
Asstt. Prof. Microbiologr

Member
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Course Curriculum

Course Schedule for Ph.D (Agri Business Management)

Minimu

Major:
Core Courses:

A-^
flnr?eru,t9 -lL

m Credit
Particulais Credit

Hrs.

Major 15

Minor 08

Su pporting 05

Seminar oz

Research 45

Total Credits 75

Compulsory non-Credit Courses (from PGS 501 to PGS 505, it not studied at Maste/s
Levell

06

Course No. Course title Credit
Hrs.

ABM 60I Econometrics for Agri Business z+t

ABM 602 Communication for Management Teachers 0+2

ABM 603 Advanced Financial Management 1+1

ABM 604 Entrepreneurship in Agribusiness l+1

ABM 605 Advanced Agribusiness Management 2+7

ABM 606 Advances in Marketing Management L?L

Courses:

Course No, Course title Credit
Hrs.

ABM 607 Business Economics 2+7

ABM 608 Advanced Quantitative Analysis .1+1

ABM 609 Organizational process and dynamics 2+0

ABM 6IO Pedagogy in Management IrL

ABM6II Marketing Strategy - I
ABM 612 Marketing Strategy - II 2+L

ABM 613 Commodity Market and Supply Chain Management 2+!

ABM 614 Advanced Operations Management

ABM 615 Advanced Financial Services 2+!



ABM 616 Comorate Finance-I t+L

ABM 6I7 Corporate Finance-Il

ABM 618 Strategic Human Resource Management

ABM 619 Behavioral Sciences

ABM 620 Cross Cultural Management t+t

Minor:
The student's advisory committee will decide about the minor course(s) ffom the other

disciplines as required.

Courses:
Course No. Course title Credit

Hrs.

STAT SO5 MULTIVARIATE ANALYSIS z+L

STAT 513 OPTIMIZATION TECHNIQUES L+L

Course No. Course title Credit
Hrs.

A8M 691 DOCTORAL SEMINAR - I 1+0

ABM 592 DOCTORAL SEMINAR - II 1+0

Reresrch:

Deliciency Courses: The Compulsory deficiency counes for the Non MBA(ABM) or

MBA(ABM) for other institutions (who have not studied the following courses) degree holders

are as under:

it
:_.

Cou6e No. course tltle Credit

_xrri_
45ABM 699 DOCTORAL RESEARCH

Non-Credit Counes (if not studied st Master's

Couase No. Course title Credit
Hrs.

PGS 501 LIBRARY AND INFORMATION SERVICES 0+1

PGS 502 TECHNICAL WRITING AND COMMUNICATION SKILLS 0+1

PGS 503 IIITCLIECTUNLPNOPERTY AND ITS MANAGEMENT IN AGRICUTTURE 1+0

PGS 504
(e-course)

BASIC CONCEPT IN IABORATORY TECHNIQUES 0+1

1-O

1-0

PGS 505
(e-course)

EENICUITUNEI RESEARCH, RESEARCH ETHICS AND RURAL

DEVELOPMENT PROGRAMMES

PGS 506
(e-course)

DISASTER MANAGEMENT



on-Credit
S.No. Course No. Course Title Credit

Hrs.
I ABM 512 Agri-Business Environment & Policy 2+0
2. ABM 530 Agri Supply Chain Management 2+0

ABM 533 Agricultural Marketiqg Management
ABM 534 Farm Business Management ztv

5. ABM 538 Commodity Markets and Futures Trading 2+0

Courses)

As discussed with Head, Division of statistics & computer Sciences ABM 601, ABM
608, ABM 614, srAT 506, srAT 513 will be taught by Division of Agricultural Economics &
ABM in collaboration with Division of Statistics & Computer Sciences.

Major (Core courses):

ABM 601 : ECONOMETRICS FOR AGRI BUSI|iESS (2+1)

Need of the counse: The course is mainly designed to solid data base analysis of market and
policy variables to back up their business strategies. The emphasis will be given on application
rather than theoretical details.

Pedagogy: lectures, discussiovr, application based assignments and proJects.

Text book: Basic Econometrics, McGraw-Hill Company.

Syllabus:

Introduction: conelation theory, Basic concept of regression analysis, assumptions of regression
model, theory of OLS, properties of least square estimates, maximum likelihood, hypothesis
testing, interval estimation, prediction in linear regression model. Hetero-skedasticity and
autoconelation, multi-collinearity, specification errors, selection ofregressors, dummy variables,
autoregressive and distributed models. Set of regression equations, causality and simultaneity:
application. Nature of dummy variables - Dummy variable approach to compare two regressions
- Interaction effects - Use bf dependent dummy variables in seasonal analysis - Linear
Probability Model - Logit - Probit - Tobit models

Simultaneous equation model, basio rationale, consequences of simultaneous relations,
identification problems, conditions of identifications, indirect least square, two stage least
square, K-class estimators, limited informatics and full information maximum likelihood
methods, three stage least square, generalized least square, recursive models, suRE models,
mixed estimation methods, use of instrumental variables, pooling of cross sections and time
series data, time series data, principle ofcomponent methods.
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PRACTICAL

Single equation two variable model specification and estimation - h'?othesis testing-

transformations of functional forms and OLS application-estimation of multiple regression

model - hypothesis testing - testing and correcting specification errors - testing and managing

Multicollinearity - testing and managing heteroscedasticity - testing and managing

autocorrelation - estimation of regressions with dummy variables - estimation of regression with

limited dependent variable - identification ofequations in simultaneous equation systems.

ABM 602: COMMLD{ICATION FOR MANAGEMENT TEACHERS (0+2)

Course Objec.tive

Communication in management education is not limited to classroom teaching. There are lots of
innovative techniques to make teaching and leaming interesting, practical and effective. There

are various researches are done for methodological and effectiveness aspects. This course will be

dealt understanding all the methods of communication for management teaching in leaming by

doing method and presenting the various researches done in this field.

Course Outline

l. Management education : Action gaps in education and latest developments and required

skills

2. Communication: Active listening, group cbmmunication, Language process

3. Presentation on
presentations

readings- recorded and graded: Oral presentation & computer assisted

4. Theory and techniques: Didacticism, Group work & discussion method, Simulation,

facilitation skills and styles for experiential leaming

5. Emotional perspective in teaching

6, Leaming in management education: Experiential leaming, Action Leaming, Group

learning

7. Simulation and games, Role Play

Teaching and leaming through Electronic Media

Case method of teaching: Writing a case and teaching note

10. Critiquing a research article

I l. Literature review

8.

9.



ABM 603: Advanced Financial Management

THEORY

Unit I: Financial Functions and Decisions Financial Function and Objective of the firm, Market

Efficiency (weak and strong form) and Strategic Financial Management - Financial Markets:

capital markets, money market, derivatives (futures and options) - corporate Investment

Decision and capital rationing.

Unit II: Capital structure and cost of capital capital Structure: equity (rights, bonus, split and

buy back), preference shares, debentures and term loans. Sources of Funds: owner's fund and

outsider's fund, Long- and short-term finance implications (debt and equity) and Qost of capital.

Leverage: Operational and financial leverage. Theory of capital structure: Net Income approach,

Net Operating Income approach, Miller and Modi-gillani, Pecking Order Theory'

unit III: Working capital Management and risk and retum Managing the working capitat.

components of working capital and its mansgement. Risk and Retum - Hedge Funds, Private

Equity (PE investors) and Channel Financing.

PRACTICAL

Indian Financial System and Regulatory Issues, Financial Analysis, cash flow projection and

evaluation techniques, Caleulation of Weighted Average Cost of Capital (WACC), Valuation of

equity shares, preference shares, Valuation of debentures and bonds, convertible securities.

Approaches to valuations - Eamings, Dividend growth model, Theory of capital structure - Net

Income approach, Theory of capital structure - Net Operating Income approach, Measurement of

risk in the Small and the Large Firms.

ABM 604: Entrepreneurship in Agribusiness (1+1)

THEORY

Unit 1 - Theories of Entrepreneurship Theories of Entrepreneurship: Innovation Theory by

Schumpeter and Imitating Entrepreneur Theory of Hoselitz, Theory of High Achievement by

McClelland, X-Efliciency Theory by Liebenstein, Theory of Profit by Knight, pehavioural

Approach Theory, spill over theory, Entrepreneurial Leaming, Heuristics and venture creation

theory, Theory of Social change by Everett Hagen.

Unit II - Innovation in Entrepreneurship and Intrapreneuship Innovation in entrepreneurship -

concepts, principles, sources of Innovation opportunities and entrepreneurship strategies.

Intrapreneufship - concepts, diffemece between inmpreneurship and enterpreneurship, process,

dimensions, baniers and intrapreneurship organisation.

Unit III - Social Entrepreneurship and Public policy Social enterpreneurship - charateristics,

scope, objectives and principles , models, process and its impact. covemment Policy for

MSMEs.
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PRACTICALS

Measurement of entrepreneurship, competencies and orientation. Analysis of entrepreneurial

behavior and factors influencing entrepreneurship. Entrepreneurship - recent trends and

performance analysis, Business Incubators - models and performance analysis. Cluster approach

in the entrepreneurial growth and development. Business plans for firms in different life cycle

stages. Social Cost Benefit Analysis. Social Return on Investment of Social Entrepreneurship.

Public and Private sectors Entrepreneurial Devepoment programmes.

ABM 605: Advanced Agribusiness Management (2+1)

THEORY

Unit I- Overview of Agribusiness Management Agribusiness in India - Status, Agro based

indushies - role and contribution to agribusiness, Global Trends, Emerging business models,

Opportunities and Challenges, Strategic thinking in agribusiness.

Unit II - Agribusiness Sectors and Commodity markets Status and performance of lmportant

Agribusiness Sectors - Seed, Fertilizer, Agrochemicals, Farm Machinery and Implements,

Inigation equipment. Agriculture based service industry. Food and Agro Processing sectors-

overview and issues. Food grain markets - Commodity Market Analysis.

Unit III - Logistics and SCM Strategic sourcing - Contract buying, retail buying, state and

institutional purchasing, intemational buying, make or buy, negotiations, value analysis -
measuring purchasing performance. Quality Management - 55, Kaizen, Seven QC tools'

Logistics - Paokaging, Transportation, Warehousing, Cold Chain Warehousing. Supply Chain

Management in agribusiness. Value Chain Analysis.

Unit IV -Exports, Imports and Govemment Regulations Exports and Imports of agricultural

commodities - Govemment policies on export and import - WTO regulations related to

agribusiness. Govemment intervention and policies for agribusiness development, Public private

partnership models.

ABM 606: Advances in Marketing Msnogement (1+1)

Theory

Unit I -Emerging markets Low income marketVBOP-Nature, product and services-Markct

analysis-Consumer characteristics-Marketing strategy.

unit II- Services marketing Service marketing models-sewice marketing mix-consumer

behaviour and brganizational behaviour in services-Importance of services in agricultural sector.

unit III- social marketing Social marketing theories-social marketing opportunities in

agricultural sector-marketing strategy - assessing impact of social marketing programs Practical

BOP Market analysis. Marketing communication for BoP. Service marketing models in

agricultural sector. Importance of consumer behaviour and organizational behaviour in services.



Service marketing models in agricultural sector. Social marketing models, strategies and

Evaluating social marketing programs and policies.

Optional Cources:

ABM 607: Business Economics (2+1)

THEORY

LJNIT - I Business Economics and Markets Business Objectives-Profit maximization, Sales

revenue maximization, Williamson's managerial Utility Model. Market Performance in Perfect

competition and Monopoly. Firms Decision making over time - Efficiency, Surplus and Size.The

monopolist and Producer Surplus, Non Surplus approach. to Economic efficiency. Market

Structure and Market Power -Measurement, Problems - Non Cost determinants of market

Structure. Industry - Network Extemalities, Role of govemment extemalities.

UNIT - II Theory of Consumption, Production and Costs Indifference analysis, marginal utility

theory.Behavioral consumer theory - consumer preference, increasing entropy' product life cycle,

purchasing decisions of business. Production Functions, Optimal choice of factors, laws of
production -Total, average and Marginal Product. Theory of production-short run and long run,

Returns to Scale. Short run and Long run theory of costs, costs and the multiproduct firm,

Economies ofscale and scope, I-eaming curves and X inelliciency and Costs'

LJNIT - III Pricing decisions, Profit and Growth of Firms Firms' pricing decision - perfect

competition, monopolistic competition, oligopoly, Coumot, Bertrand models, collusive

oligopoly-cartels. Game theory - Non Zero Sum game.Dominant firm pricing and consumer

surplus. Price discrimination. Baumol's sales growh model. Boundaries of the firm's growth -

Transaction cost approach-Information, Imperfect markets and transaction costs.

LINIT - IV Macro environment of Business Measurement of GDP - Keynesian cross model of
the economy- consumption, Invesfinent, govemment expenditure. Aggregate Demand -
Aggregate Supply model. Business Cycles. Fiscal and Monetary policy.

PRACTICAL

Elasticity and business applications - Derivation ofdemand and supply functions - Producer and

consumer surplus and its business implications - Estimation of production function - Least cost

combination - derivation of cost curves from production function - Equilibrium prices under

different market conditions - Monopoly, Monopolistic competition, Oligopoly and cartels -

Computation of factor prices and factor shares - Analysis of trends in national income and

Inflation.
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ABM 508: Advanced Quantitative Analysis (1+1)

THEORY

Unit I - Descriptive statistics, Exploratory data analysis, Correlation from grouped data, Biserial

correlation, Rank correlation and testing , Multiple & partial conelation, Regression Analysis

with properties , concept of nonlinear regression, fitting of Quadratic, Exponential and power

curves, Economic and optimal doses, Sampling techniques applied in management, Hypothesis

testing, t test, f test and chi square test with application, Non - Parametric tests- sign, wilcoxon,

Mann-Whitney, U test, Median test, Kvinskal, Wallis test, Friedman two way ANOVA.

Unit II - Production Functions and Supply response models Cobb-Douglas, Quadratic,

Transcendental, TransJog Production functions, deterministic frontier and stochastic frontier

productions, Data envelopment analysis (DEA) application in management studies. Supply

response models: Autoregressive and Distributed - Lag Models, Markov chains.

Unit III - Time Series Analysis Simple descriptive techniques, trend, seasonality, the

correlogram. Probability models for time series: stationarity, co-integration. Moving average

(MA), Autoregressive (AR), ARMA and ARIMA models. Estimating the autocorrelation

function and fitting ARIMA models. lntroduction to vector auto regression (VAR).

PRACTICAL

t test, f test, chi square test, Hypothesis testing, U test, Median test, Wallis test, Moving average

(MA), Autoregressive (AR), ARMA and ARIMA models, Lag Models, Markov chains, Non -
Parametric tests- sign, wilcoxon, Mann- Whitney, Non - Parametric tests, Markov chains'

Probability models for time series Cobb-Douglas, Quadratic, Transcendental, Trans-log

Production functions, Deterministic frontier and Stoshastic Frontier Productions, Data

Evaluation analysis .

ABM 609: Organizational Proce$ and \namics (2+0)

Theory

UNIT l-Organizational effectiveness Organizational process - approaches to organizational

process - Organizational effectiveness- Models of organizational effectiveness- Approaches to

organizational effectiveness,

I-INIT II - Understanding Behaviour in Organizations Group dynamics,Group development

pracess, group decision making, Wringleman effect -Team building models, high performance

teams- perspective theories inleadershipand -Neurolinguistic Programming.

Unit III Organizational psychodynamics Organizational psychodynamics - Open system and

psychoanalytical perspective of an organization- Psychodynamics of work - relationship

between intrapsychic structure and organizational structure.



UNIT IV ; Understanding change Psychological injuries of work -Social defence- bureaucratic

culture and its limits -Concept of change,Lewin's change process,Schein's psychological safety

- Organizational change, and models- Change agents.

ABM 610: Pedagogy in Management (1+l)

Theory

UNIT I - Case methods and Procedures Origin - Case method - Categories of cases - Methods

of using cases - Case writing Procedures.

LINIT II - Case Analysis Written Analysis and Communication - Comparison with conventional

method - Merits and Demerits of case study method of teaching.

UNIT lll - Role play and other pedagogical tools Role play - Simulation and Computer Aided

instructions - Focus Group Discussion - Rapid Appraisal Techniques and PRA - Educational

Psychology Practical Exercises on Case administration, Case writing and preparation ofteaching

notes - Exercise on Role play - Use of Simulation and Computer aided instructions - Exercise on

Focus Group Discussion -PRA

ABM 611: Marketing Strtteg/ - I (2+1)

THEORY

Unit I - Market strategy Strategic Marketing-Developing Competitive Advantage and Strategic

Focus - Segmentation and Target Marketing.

Unit II - Product Setting product Strategy - Product life cycle and competitive strategies - New
product strategy - Branding - Positioning.

Unit III - Pricing Strategies Strategic Role ofPrice - Analyzing the Pricing Situation - Selecting

the Pricing Strategy - Determining Specific Prices and Policies.

Unit IV - Distribution and Promotion strategies Channel strategy - Managing the channel of
distribution - Intemational channels- Marketing Communications Mix-Communication models-

Developing Marketing Communications - Promotion Shategy - Advertising strategies - Sales

promotion strategies.

PRACTICAL

Marketing strategy - Situational analysis - positioning s&ategies of food products - Perceptual

mapping - market segmentation and target market strategies for food products - market related

messages for agribusiness - Product life cycle and marketing strategies - game theory in

marketing strategy analysis - Effectiveness of advertisements and sales promotion activities -

Marketin g Communication analysis.

ABM 612: Marketing Strrtegy - II (2+l)
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TI{EORY

Unit I - Rural marketing Rural market structure - Perspectives of rural market- Challenges in
Rural Marketing and strategy - Rural research.

Unit II - Retailing Consumer Choice and Shopping Strategies: Retail formats and strategies,

Evaluating retail strategies and identifying critical success factors (CSFs): Store efficiency.
Retail space and format planning: In-store customer behavior -optimizing space and store
performance.

Unit III - Intemationalization International Retailing: expansion - internationalization process-

Entry Behavior, e-Retailing: nature, atmospheric qualities of e-Retailing, Supply Chain

Management and Retailer Performance: supply chain partners to create superior value and

competitive advantages in the marketplace.

Unit IV - Strategic Customer Relationship Management Developing a CRM Strategy - Value

Creation Process - CRM and Strategic Marketing - Marketing performance measurement.

PRACTICAL

Rural market structure - Communication models - Customer relationship management - CRM in
agribusiness firms - strategies of firms for diffirsion of Innovation in rural - Market performance

measur€ments for agribusiness firms - store efficiency - in-store customer behavior - online

atmospheric cues - SCM recent trends and SCM partners and retailers performance

improvements.

ABM 613: Commodity Merket rnd Supply Chain Management (2+1)

TTIEROY

Unit I - Commodity Market Analysis Commodity Market Analysis - Rice, Wheat, Spices.

Cotton, Sugar, Palmolein, Turmeric, Groundnut oil, Maize - Futures and Option market in

agriculture- Seasonal commodity pattems. Risk management in agricultural commodity markets

- Structural Models of Commodity Prices.

Unit II- Logistics Management Logistics in operation - Performance of logistics Function.

Integrated Logistics management, it ird f".ty Alliance, Multimodal Transport System in lndia,

Warehousing operations - Third Party Logistics - 4PL service providers.

Unit III - Supply Chain Management Supply Chain Management (SCM) - Metrics/Drivers and

Obstacles - SCM Networks - Distribution network - SC Inventories - lnventory planning with
known and uncertain demand - Coordination in SCM - Bullwhio effect - Green and Global

Supply Chains.

Unit IV - Performance Measurement and Information Technology Performance modeling o1'

supply chains using different techniques - Mathematical programming models for supply chain
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planning, design, and optimization - Intpmet-enabled supply chains - e- marketplaces, e-

procurement, e-logistics - supply chain automation and integration.

PRACTICAL Commodity markets - Fundamental and Technical Analysis- Logistics

Performance Measurement - Bullwhip effect - Mathematical programming models for supply

chain planning, design, and optimization - Supply chain integration-Performance of Supply

chains-Analysis of Customer satisfaction.

ABM 614: ADVANCED OPERATIONS MANAGEMENT (2+1)

THEORY

LJNIT I - Operations Strategy Operations Management - Decisions, Operational Strategy -
Framework-Directed, Emergent, Strategic decisions and competitive effects on Structural and

infrastructural decisions.Process Strategy - Process Decisions - Structure in Manufacturing and

Services.Design and selection- Types, Managerial Challenges, improvement and Performance.

Product and service design - Process- Process Layouts.

LjNIT II - Strategic Sourcing Resource Planning - MRP. Inventory planning-customer service-

cost policy --operational performance.strategic Sourcing - operational and Strategic

considerations.Choice ofinventory model - Single period (News Vendor model) -Normal

distribution-choosing an order quantity- Multi-period models.

UNIT III - Quality Systems Quality - Customer's and Producer's Perspective -Dimensions of

Quality for Manufactured Products and Services - Costs of quality. Quality Management

Systems - TQM, Kaizen, Quality control circles, 5-S Program, Poka-Yoke, Taguchi Quality
Engineering.

LNIT IV - Lean Management Lean Systems- Lean techniques, Lean Production Total

Productive Maintenance -Supplier Networks - Scheduling - Techniques, Managing queues,

Waiting Line Management. Constraint Management-Theory of Constraints, Focusing Process,

Business Process Analltics.

PRACTICAL

Analysis of Operational Performance - Designing Products and Processes - Application of QFD

in New Product Development - Bottleneck analysis - Tools for capacity planning - Project

Management Techniques - Deterministic and Probabilistic Inventory control Models - Quality
Management Tools. Business Process mapping Charts.

ABM 615: Advanced Financial Services (2+1)

THEORY

Unit I - Financial services in India Financial services - Concept, Nature, Financial services

industry in India, Banking system-RBl- commercial Bank, NABARD-Cooperatives - Priority

sector services - Micro credit -SHGs- Hi-tech Banking- Payment systems and Electronic

I



banking- Risk management in banks - sources Financial instruments and characteristics of
financial instruments in terms of Liquidity, Maturity, Safety and Yield.

Unit II - Non Banking Financial Institutions and Credit Progtammes Non-banking financial

institutions CNBFD - Definition and Structur€- Types of activities of NBFCs. Factoring -
Mechanism, factoring vs banking - Forms, benefits and problems of factoring - Forfeiting in

India. Outline of subsidyJinked credit programmes - Special credit programmes - KCC scheme,

Financing of Agriclinics/Agribusiness Centres etc. and the Differential Rate of Interest (DRI)

scheme- New Trends in Financing of Working Capital by Banks- Prospect theory.

Unit III - Credit rating services and Venture Capital Financing Credit rating services in India -

Credit rating methodologies and revisions - SEBI and credit rating - Evolution ofventure capital

finance and its advantages - Venture capital investment process and forms of Venture capital

assistance - Securitization : Process and mechanism.

Unit IV - Depository services and Insurance Depository system - Participants and mechanism,

Depository services in India- Review of Mutual Fund Industry in India. IRDA - Regulations,

Insurance councils - Reinsurance and Bancassurance. Types of insurance - life and non-life

(General, Health and Crop) insurance - Risk management in insuranca-insurance evaluation and

management process

PRACTICAL

Analyzing bank's financial statements - cash management and demand forecasting in ATMs -

Case study on Innovations in products and services in Banking - Exercise on credit appraisal -

Case study on credit monitoring and rehabilitation - NBFCs performance review - Review ol'

leasing industry - Review of factoring industry in India - Review of Merchant banking -

Performance measure of mutual fund and mutual fund industry in India - Review of Credit

Rating Industry in India - Review of Insurance industry in India - Crop Insurance schemes in

India - Stock broking and custodial services - Registrars and share Fansfer agents and credit card

services. Researchable issues in financial services.

ABM 616: CORPORATE FINAIICE - I (2+1)

THEORY

Unit I - Working Capital Management An overview of Corporate finance, functions and goals -

Designing capital structure - cash conversion cycle- funding requirements, management

strategies - Theories of Trade Credit-l - Theories of Trade Credit -ll - Accounts receivable

management-credit selection and standards - Accounts receivable management-credit terms an

monitoring - common techniques for managing inventory - Management of liquidity, Budgeting

and its types.

Unit II - Management of debt and Corporate Restructuring Management of bad debts by PSU

(banks), Management Sick Units, Corporate Restructuring methods - Financial Restructuring -
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Mergers and Acquisition - Rationale, Types - Theories of Mergers - Regulation of Mergers and

Takeovers in India - Financing techniques in mergers.

Unit III - Business valuation and Business failure Business valuation concepts - Methods of
business valuation - Financial distress and its consequences - Business failure-types, causes and

mitigations.

Unit IV - Intemational Financial Management Intemational Financial Management - Importance

of Basel, Basel I, II & III and its serious - Foreign Exchange Market -Function and Regulation -

Financing Intemational operations.

PRACTICAL

Financial Environment of business - Financial statement analysis - Predicting Accounts

Receivables behaviour - Markov Process Approach - Measurement of Liquidity - Cash

conversion cycle: Estimation - Cash Management Models - Certainty and Uncertainty model.

Valuation of business approach - asset based and eamings based approach, Market value based

and fair value based Market Value Added (MVA) and Economic Value Added (EVA).

ABM 617: CORPORATE FINANCE - II (2+1)

THEORY

Unit I: Equity capital mobilization and equity trading The Role of Security Markets in Economy

- The Organization and Mechanics of Indian Security Markets - Types of Security Markets and

their Functions - Methods of raising finance- IPOs, FPOs, private placement - Futures and

Options- Call option, Put option, and share - Determinants of option value - Stock valuation -
common and prefened stock - Eflicient Market Hypothesis.

Unit II: Dividends- Concepts, types - Dividend Policies - Factors Affecting Dividend Decisions

of Firms, Limitations on Dividend payment - Dividend Theory- Walter's model, Gordon's model.

Unit III: Hiring and leasing Hire purchase act 1972, Legal and tax aspects, accounting and

financial evaluation. Hire purchase finance and installment payment, rights of hiring and.

Leasing -types, lease vs purchase decision - Effect of leasing on future financing.

Unit IV: Risk and return Risk and retum tade-off - Portfolio Management - Capital Asset

Pricing Model (CAPM), Markowitz Portfolio Theory - Arbitrage Pricing Theory (APT),

Technical and Fundamental analysis of Capital Markets.

PRACTICAL

Preparation of budget I & II - Performance measurements of Portfolio - Credit Scoring - Altman

"2" score approach - Risk and Return: estimation of Alpha & Beta - Sharpe single index model -

Binomial model for option valuation - Black scholes oPtion pricing model - Common Stock

valuation - constant growth model, variable growth model.
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ABM 618: Strategic Human Resource Msnrgement (2+1)

TI{EORY

Unit I - Human Resource Management Evolution of HRM - Growth of HRM in the nerv

Millennium - Models of HRM - Impact of technology on HRM - Strategic HRM and

competitive advantage - Nature and resource based view of strategic human resource

management - Strategic impact of HR.

Unit II - Talent management and Outsourcing Talent management, process and developing a

talent management strategy- Designing high performance jobs - HR outsourcing and its impact

on human resource practices.

Unit III - Training and career development Training need assessment - Evaluation methods of
training -Recent hends in haining - Management development - Career development - planning

and development process - Management ofcareer paths,

Unit IV - Ferformance Management and intemational working Characteristics and components

of high performance work systems - Human performance technology, development and models

- HR valuation - Dimensions of performance - Performance counseling - Competencv

mapping- Flexibility and work life balance - Global assignment cycle - Managing diversity in

intemational working - HR practices in cross border mergerc and acquisitions

PRACTICAL

Application of HR forecasting techniques. Testing the reliability and validity of psychometric

tests. Training needs assessment. Evaluation methods of tmining. Application of Job evaluation

methods. Designing effective performance appraisal system. Developing a competency model.

Establishing and fixing Compensation. Valuation of human capital by Levy& Schwartz model.

Tackling union issues- case studies.

ABM 619: Behavioral Sciences (2+1)

TI{EORY

Unit I - Leaming and Creativity Importance, and Models of Organizational Learning - Kolbs

leaming cycle and its applications Intelligence approaches, theories, and measurement - Problem

solving characteristics of difficult problems and techniques ofproblem solving.

Unit II - Perception, attitudes and values Attention process and application- Types of memory

and models of memory, Mnemonics, concept and application - Job attitudes, types and

measurcment- Values, cross cultural issues, personal values, impact of personal values tn a

business setting.

Unit I[ - Personality theories, Use of personality tests in selection process, use of personality

variablcs in work setting, Job conditions and personality and personality development - concept,
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models and applications of emotional intelligence- History, cycle and models of Knowledge

management.

Unit IV - Communication and Transactional Analysis Organizational communication and its

models- Transactional analysis and ego states, Games in Transactional analysis, Life positions

and scripts-counseling, basics, types of counseling and process of counseling - Mentoring.

mentoring culture, Mentoring process, Mentoring styles, qualities of a good mentor- Negotiation,

approaches to negotiation, negotiation techniques &implications for managers and negotiators.

PRACTICAL

Kolbs learning cycle, Types and measurement of job attitudes, Personality assessment,

Emotional intelligence mbasurement, Knowledge management, organizational communication,

Transactional analysis, Counselling, Mentoring, Negotiation.

ABM 620: Cross Cultural Management (2+l)

THEORY

Unit I {ultural frameworks Concepts in cross cultural management- Determinants of cultural

identity-Frame work for mapping the culture - Geert Hoefstede, clyde cluckhohn, T.E Hall and

their comparison - Culture and behavior link.

Unit Il- Dimensions of culture in Business Determinants of culture-Cultural dimensions in the

business across the nations- Influence of national culture on business - Westem business culture-

Eastem business culture.

Unit III {ross cultural issues in management Cross cultural dimensions of decision making-

Motivation and leadership across cultures- Negotiations across culture - Business

communication across cultures.

Unit IV -Global management challenges Cultural issues in global human resoulce management -

Cultural diversity in cross border alliances- Managerial challenges in intemational assignments-

Future challenges in managing culture.

:::::::t", culture, cutture and behavior, Eastem business 
"ul,u'", 

w"t'- business

culture. Cross cultural dimensions, Negotiation across culture, Communication across culture,

Multicultural work teams, Global management challenges, Research issues in Cross cultural

manasement.



models and applications of emotional intelligence- History, cycle and models of Knowledge

management.

unit Iv - communication and Transactional Analysis organizational communication and its

models- Transactional analysis and ego states, Games in Transactional analysis, Life positions

and scripts-Counseling, basics, types of counseling and process of counseling - Mentoring'

mentoring culture, Mentoring process, Mentoring styles, qualities of a good mentor- Negotiation'

approaches to negotiation, negotiation techniques &implications for managers and negotiators'

PRACTICAL

Kolbs learning cycle, Types and measurement of job attitudes' Personality assessment'

Emotional intblligence measurement, Knowledge management, organizational communication'

Transactional analysis, Counselling, Mentoring, Negotiation'

ABM 620: Cross Culturrl Management (2+1)

TI{EORY

UnitI-{ulturalframeworksConceptsincrossculturalmanagement-Determinantsofcultural
identity-Frameworkformappingtheculture-GeertHoefstede,ClydeCluckhohn,T.EHalland
their comparison - Culture and behavior link'

UnitII-DimensionsofcultureinBusinessDeterminantsofculture.Culturaldimensionsinthe
business across the nations' lnfluence ofnational culture on business ' Westem business culture-

Eastem business culture.

unit III -€ross cultural issues in management cross cultural dimensions of decision making--

Motivationandleadershipacrosscultures-Negotiationsacrossculture_Business
communication across cultures.

UnitIV-GlobalmanagementchallengesCulturalissuesinglobalhumanresourcemanagement-
cultural divenity in cross border alliances- Managerial challenges in intemational assignments-

Future challenges in managing culture.

PRACTICAL

Frameworks of culture, culture and behavior, Eastem business culture, westem business

culture,Crossculturaldimensions,Negotiationacrossculture,Communicationacrossculture.
Multiculturalworkteams,Globalmanagementchal|enges,ResearchissuesinCrosscultural
management.
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Performa for institution of ph.D (Floriculture and tandscaping)

\lr ior

,\. Core cou rses

I, I-I,A.60I ADVANCES IN BREEDTNC OF FLOWER CROPS
]. FI-4.602 ADVANCES IN FLOWER PRODUCTION TECHNOLOGY
.-], FI.A-6OJ ADVANCES IN PROTECTED FLORICULTURE
{. FLA-604 ADVANCE IN LANDSCAPE ARCHITECTURE
5. TiLA-605 ADVANCES IN BIOTECNOLOGY OF FLOWERS
6. ['t..\-(r06 ADVANCES tN POST HARVEST HANDLtNc AND VALUE

,\ I)I)I'IION OF' ORNAMENTAL CROPS

I). F I,A- 69I DOC'|ORAL SEMINAR
I.,. F'I,A- 699 DOCTORAL RESEARCH
l ('onrpursory dericiency courses: To be decided by the advisory committee

Jlirrinrunr credits requirement for ph.D (Floriculture Bnd landscaping)

U. Minor courses 
0g credits'Io bc decided by the students advisory committee rrom the subjects rike Genetics, prant

llrcedinr' Iliotechnology. pranr pathorogy, Entomorogy, prant physiorogy, Biochemistry, Soil
Scicncc or any other subject as decided by advisory committee,

(1. Su ppo rting courses

A--
flnrteluze - tll

l8 credits

Credit Hours

2+l

2+l

2+l

l+2

2+l

2+l

05 credits

Credit hou rs

2+0

0+45

l).

(.

t.

Vtr jor courses

\4 inor courses

)U pporl lng courses

\cnt tar

- l8 credits

- 08 credits

- 05 cred its

- 02 cred irs

- 45 cred its
I otal c rerl it requirement
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Spccific ob'jc.ctives of breeding in flower cropsl Merhods of. breeding
vegetativel)' propagated flower crops; Introduction, selection, polyploidy
in the evorurion of new varieties; Exproitation of heterosis, utirization
incornpatibiliry problems and. in vitro breedins.

Ilreeding fbr resistance to biotic and abiotic stresses in flower crops; Specific breeding probrerns
and achievements made in rose,jasmine, chrysanthemum, marigord, tuberose, carnation, gerbera,gladioli and lilium Specific breeding probrems and achievements made in China asrer. perunra.
dahlia. hibiscus and bougainv illea.

Practic{r: Description of crops and curtivars; cataroguing ot species and curtivarsi ,oralbiologl-' selfing and crossing; evaluation ofhybrid progenies; Induction of mutants; Induction of.poltploidl'l Screening of plants fbr biotic and abiotic stresses and environmenral pollutionl ,r-lilrrr brceding in flower crops.

Suggcsted Readings:

llhattachar.iee sK. 2006. Advances in ornamentar Horticurture. Vors. t-Vl. pointer pubrications.

C houdharl. RC. 1993. lntroductron to plant Breeding. Oxford & tBH.

Singh tlD. 1990. plant Breeding. Kalyani publishers.

t "il"L:. 20l4 Breeding and Biotechnologv of Flowlrs. Vor. r & il. New rndia pubrishing

couRsE ..NTENT (Sytabus adapted from New and Restructed post GraduateCarricula and Syllabi, Education Division, ICAR,2009)

FLA- 60t ADVANCES rN BREEDING OF FLOWER CRops (2+l)

Theory: origin and evolution of varieties, distribution; Genetrc resources. genetic divergence:
Plant introduction. selection and domestication; Inheritance of important characters; Genetrc
nlechanisms associated with flower corour, flower size, doubreness, fragrance and post-harvesr
lif'e: Planr Variety protection Act.

suitable lbr seed anci

and mutation breeding

of male sterility, self'



t
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I,l-A 602 ADVANCES rN FLOWER PRODUCTION TECHNOLOGy (2+l)
'l heorr': Scope and importance of Commercial

cut llower production; Agri Export Zongs; cut
I ritric.

flower producrion; lndian and Clobal Scenario in

flower, loose flowers, dry flowers and floral oil

t'.)l).sarion and rnultiplication; lpR issues related to propagation of materials

( irccnlr.use management: Soir/media decontamination techniques; M icro_irrigation; nutrition
Ittrd lc'tligation: slow release fertilizers and bio-fertilizers; influence ofenvironmental parameters
r iz: rillrrr' lcrl'rperature. moisture' humidity and co2 0n growth and flower reguration.

I lorrcl lbicing and year-round flowering through physiological interventions; Chemical
fc!rirarror: Environmentar manipuration; Harvest indices; Harvesting techniques; post_harvest
lrarrdl ing: Pre-cool ing. pulsing, packing, marketing; Export potenrial;.

'rrdLrcrirn 
rcchnorogv of Rose. carnation, cradiori, Gerbera, Liriums, Jasmine, Marigord,

r uocfosc. ( hrysanthemum, Tulip and Dahlia.

I l.r'ltl .il irlclLtsttv. tloral concrete production. extraction methods, recent advances.

l'rrclicr l: Varietal rvealth in flower crops; Creenhouse management; Soil decontamination
rechniqucs: M icro-irrigation systems; Nutrition and fertigation, Speciar practices- pinching,

'ctri,s. disbrdding. deforiation and chemicar pruning; photoperiodic and chemicar induction ofll()\\cring: Assessing harvest indices; post_harvest handling; Tissue analysis; preparation olil().rl dccorativcs: case studies; visit to commercial cut flower unrts.

Suggested Iicadings:

Irrrse r K \'laiti RG' Dhua RS and Das p. r999. Froricurture and Landscaping. Naya prokash

( irltihir KL lnd C'houdhurl, B. 1992. Ornamental Horticulture in India. tCAR.

(icor'1rc S and perer KV.2009. plants in a Garden. New lndia publ. Agency.

l(lnclhau.a O.S. & Mukhopadhyay A. 19g6. F.loriculture in Indra, Allied publishers.



F'LA 603 ADVANCES IN PROTECTED AND PRECISION FLORTCULTURE (2+I)
Theory: Prospects of protected floricurture in rndia, growing structures, basic considerations in
establishrnent and operation of green houses, functioning and maintenance. Environmenrar
conlrol s'st!'trs in greenhouse. containers, substrate culture. soil decontamination teclrniqucs.

\\ ater and nutrient management' crop reguration. speciar honicurturar practices under protected
cLrltivation ol'rose. chrysanthemum, carnation, orchids, anthurium, gerbera, ririums, cut rbriage:
lJalvest indices - harvesting, posl harvest handling, marketing, expon.

I)rccision l)grriculture: principres and concepts; Enabring technorogies ofprecision rarming; cpS.
clS' Remote sensing, sensors; variabirity management in precision farming, mapping, variabre
rate technology, precision equipments, computers and robotics in precision farming, post-harvesr
rranagement in floricu ltu re.

I)ractical: Crowing structures, basic considerations in establishment and operatiolt or
srcerrhouses. Environmental control systems in greenhouse, containers and substrate culture. sorl
clecontanrination rechniques, crop reguration, speciar horticurturar practices under protected
cLrltivation. postharvest process management of cut f,lowers.

su ggcsted Read ings:

Ilhattachariee sK.2006. Advances in ornamentar Honicurture. vors. r-Vl. pointer pubrishcrs.

Uose I K. Maiti RC. Dhua RS & Das p. 1999.

l{eddi S. Janakiram B, Balaji T, Kulkarni S,

Societv ol Ornamental Horticulture, New

l'-l-A-(r0{ AI)vANCES tN LANDSCApE ARC}il.IECTURE (l+2)

'l'heory: History of landscape gardening, plant identification
clenrents o1'garden design, Garden adornments and enrichment
cnclosLrres: Carden styles and types.

( reativity and communication ski,'s for randscape architect, Method of designing a commercial
landscape pro.lect.

Floriculture and Landscaping. Naya prokash.

& Misra RL.2007. Hightech Floriculrure. Indian

Delh i.

and seiection, Principles and

items, surfacing materials and



/\sscssrng site and prants adaptabirity for different rocations; Landscape engineering
r lrpog.aphicar survey and designing concept); speciar techniques in randscaping (water-scaping,
lrlrd-scapinu. larvn making, topiary styles specializing, bio-aesrhetic planning).

l'fcr)ar'rrior and drawing of site plan; Rore of computer aided design (cAD) for deveroping a
uurilcrr randscape plan, Use of software ror designing (AUT'.AD & AR.HICAD), CIS as a
loot lor 5palial des ign ing.

( onlcntllorar\ landscaping. Environmental landscaping, Industrial and
l'Lrblic and private garden making, landscaping of play ground, Budget
ol dcsiqn. ['-xecu tion strategies.

'f*.icar: 
I'rant idenritication. Design making by different garden styres and types. way of

Je-'isnlr* a conrmerciar randscape project, visit to moder ornamentar nursery. Assessing site and

'irnts 
adaptabirity tbr different rocations, Topographicar survey and designing concept, rayout ofi*rlcr'!a'cicn rarvn making, topiary making, preparation and drawing of site pran, Hands onr()rr"ref .ided design (cAD) fbr deveroping a garden randscape pran. contemporary

i.rdscapi'g Lnvironmenrar randscaping, Industriar and institutionar randscaping, pubric ano
l)fi\ale rardcn nraking, pro.iect cost estimation.

suggesle(l Rcadings:

llo5g lK. Maiti RC. Dhua RS & Das, p. 1999. Floriculture and Landscaping. Naya prokash.

\lrnbisan KMp. 1992. Design Elements of Landscape Gardening. Oxford & lBH.

rJhr'.chafjcc. s K. 2004. Landscape Gardening and Design with prants. Aavishkar lubrishers
lnd I)islribulors. .laipur. India.

liuncllrarrr. (i.S. and Mukopadhyay, A. 199g,, Floriculture in India

rf'r' \' r'rr Hasbrouck. H..200r. Landscape modering: Digitar rechniques for Landscape
VisLralizalion. Mc Crarv_Hill, New york.

\l \shrar" A lrand book or randscape- cardening and environment: Agribusiness pubrishers,
.loclh p rrr

institutional landscaping,

analysis/ cost estimation



!
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ITLA.6O5 ADVANCES IN BIOCHEMISTRY AND BIOTECHNOLOGY OF FLOWERS(2+l)

'lheory: 
Biochemistry of flowers: principre invorved in the formation of pigments _ chrorophylr,xanrhophyt. carotenoids, flavonoids and anthocyanins. chemistry and imponance of seconoarl,nreraborites in rose'.jasmine. marigord, and tuberose. Economicar aspects of plant pigments.

Recent trends in extraction of bio-corours and their varue addition and uses, Biochemistry of postharvest lif'e of cut flowers.

[]iotechnology: toors. techniques and rore in floricurture industry, physicar tactors and chernicallacrors intuencing the growrh and deveropment of prant cet, tissue and organs. cyro_di f'f'erentiation. organogenesis, somatic embryogenesis.

Itr virnt rines fbr biotic and abiotic srress, Meristem curture for disease erimination, production o1.haploids througrr anther and poren curture, erbryo and ovure curture. micrograliing. wideh-rb'idization and embryo rescue techniques, construction o'somatic hybrids and cybrids,regeneration and characterizarion of hybrids and cybrids, in vitro pollination and lertilization,hardening rnedia. techniques and estabrishment of tissue curture prants in the primary andsccondal\,nurser-v.

5orlloclonal variation and its applications, variability induction through in vitro murarion,dev!'fopmsrl ofce, suspension curtures, types and techniques, in vitro production ofsecondary
nrcrabolites' rore of bioreactors in production of secondary metaborites, quantification anoqLrat r r,r anal_r sis of'secondary merabolites using H pLC.

t-rene cloning' genetic engineering: vectors and methods of translormation, electroporation.pafllcle bonlbard menr' Agrobacrerium mediated, transgenic ptants in flower crops, isorarion otI)NA. RNA. quantification, polymerase Chain Reaction for amplification; ACE & IrACI:tcchnitlLrcs: identilication of molecular markers.

t)NA lingerprinting technique in economic flower crop varieties, morecurar approaches rocontrol ethyrene response, improving sherf rife, improving resistance for environmentar strcss.achreverTlents nrade through bio_technology in llower croos.



I'ractical: f:xtraction of flower pigments - xanthophylls, carotenoids and anthocyanins; Plant

lrf ltricnt stock. groMh regulators, media preparation and sterilization; ln vitro seed germination-

c.rllus cultLrre and organ culture: Clonal propagation through Meristem culture, Anther, Pollen.

Orrrle ancl l:mbryo culture. in vilro rooting, hardening at primary and secondary nurseries,

I'rrjcct pleparatiorr fbr establishment of low, medium and high cost tissue culture laboratories,

l)NA isolation from economic flower crop varieties - Quantification and amplification.

Su ggcsfed l{ea d ings:

( lrLrplrr Vl. & Nasim. 1990. Genetic Engineering and Biotechnology - Concepts, Methods and

,\ pp lications. Oxford & IBH.

l)ebnarh V. 2005. Tools and Techniques of Biotechnology. Pointer Publ.

t)ct l'M & llarborne JB. 1997. Plant Biochemistry. 2nd Ed. Academic Press.

( ilor e r Nll). I 984. Gene Cloning: The Mechanics of DNA Manipulation. Chapman & Hall.

( joorlrr in I W & Mercer El. 2003. Introduction to Plant Biochemistry. CBS.

Kcsha'achandran R, Nazeem PA, Girija D, John PS & Peter KV. (Eds.). 2007. Recent Trends in

llorticultLrral Biotechnology. Vols. l, II. New India Publishing Agency.

IiI-.\ (106 AI)VANCES IN POST HARVEST HANDLING AND VALUE ADDITION OF

OII,NAM I,NTAL CROPS (2+I)

l heorr': lmportance and scope of post harvest technology; post harvest physiological and

br.clrcnricai changes in ornamental; Maturity indices, harvesting, grading, bunclling of cut-

llottcts: lritctors afl'ecting cut-tlower longevity; Pretreatments lbr extending the vase life ofcut
ll.rrc's. pre-cooling. use of preservative solutions, growth regulators and other chemicals;

l)rcParation ol'cut-flowers for market and transportation; Export requirement; Dutch auctioning

s\ slct11.

ItrrPotlattcc. opportunities and prospects of value addition in lloriculture; national and slobal
\ccnafio ol'production and exports, supply chain management.



t
b
L:

Dlr tlorrcl rnaltirrg includirrg pot pounies. their uses and tradc; dlying rnetlr.rJs; Lsscrrtr-rl u,r.

c\l.raclioll methods, uses, sources and tlade; arornatherapy; pigment and natural dyes exrracrit,n

lechnology: sources, uses and trade.

Pharmaceutical and neutraceutical cornpourrds from tlower crops; Floral . clatt inclLrdine

boucpres, gallands; llolver arrangelnents etc.; tinting (anitlcial -colouring) of florvel crops:

W,..rrnen errrpowefnrent thlough valire added products making.

Practicals: Maturity indices and harvesting; Grading, sorting, cleaning and preparatioLr fof

ntltketirrg; Studies on vase lit'e of flowers; Dry flowel paking and florol cran; essenliill uil

extraction teclrnology; Pigment and natu|al dyes extraction technology; pfeparation of prodLrcts

lilieslllkand.-rose lvater, gulroghan, atnr, pankhuri; Peral ernbedded handrnaoe p:lpel lrrirkrr'-,.

Tirrting laltificial colouring) of flower ciops. Visit to flower market and cssenr.ial oil e,,tllcii, r'

Lrn it.

S uggested Reference:

Salunke, D.K., Bhatt and Desai., 1990. Post harvest Biotechnology of ilolvers and ornanrenral

plants.

S.1... Bhattqcharjee and L.C. De., 2005. Post harvest technology of flolvers and ornainental plants

I .,R*{Y
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Detril of Courge Curricutum for M.,Sc (Seed Technologr)

Courses for UG & PG: (As per ICAR guidclines)

(a) Post Gnduatc Councc:

M.Sc- Prognmme: M.Sc. degree in Seed Science and technology

Division. tl" "uoi"ut,t- 
will bo spread over fow s€mesters and will

ICAR norms.

(b) Ph.D. Prognmme: Spreed over rix lemcsterr

Intake CapacitY:

I
ItrlneYulu-lv

will be ofiered by this
cover all courses as Per

Iv{"Sc. Seed Science &
Tccbnolory/PBG/AgronomY/

counsBs eOn Us" IN SEEL SCIENCE AND TECIINOLOGY

SEED SCIENCE AI{D TECHI{OI,oGY

Course Structure
cnnolrs

ssT - 501|

SST ^ 502'

ssT - 503t

ssT - 504

SST - 505

ss'r - 506r

ssT - 507t

ssr - 508r

ssT - 509

ssT - 510/

ssT - 5ll /
ssT - 512

ssT - 513

ssT- 514

Floral Biology, Seed Devclopnnent & Matrnation

Principles of Seed Production

Sood Production in Field CroPc

Seed Production in Vegctables

Seed Production in Flower, Medicinal fruits and Plantation

Ctops

Seed kgislation and Certificafion '

Seed hocessing and Storago

Seed Quality Tcsting

Seed Physiology

Seed Patholog3r

SeedEnomolory
Seid Production in Pastre' Foragc and Grcen Manure Crops

Seed Storagc ard Deterioration

Secd Marketing and lv{magemsDt

l+l
2+A

2+l

2+l

2+l

2+l

2+l

2+l

2+l

2+l

2+l
ztL

l+l
l+l



I

ssT,5t5

ssT- 516

ssT-591

Energing Tr€nds ir Seed euality Enhanccmnt I + I

Dala Base Managcmcn! Evaluation and Utilization of pGR 2+ I

Master's Seminar l {)

I Compulsory for Master,s programme

ssT - 501

Th.o"y

UnltI

i

Course Content for M.Sc. in Seed Science and Technology

II,ORAL BIOLOGY, SEED DEVELOPMENT I+I
AND MATI'RATION

Floral t1pes, structure and biolog;r in retation to pollinarion mcohanisms; sporogenesis:
mic,maporogenosis md megosporogenesis; gmetogenesis - derrelopment of male and female
gtmctes and their sbuctures; effect ofenvinxrnental factors on lloral biolog;r.

Unit II
- Fertilization- anbryo substructure, proccss, barriers to ferti.lization, incompatibility

and nale stcrility, facton affCcting fcrtilization.

Unitm

Embryogc,ncsis - dwelopmeirt of typical monocot and dicot embryos; endosperm
devclopm.earq modification offood storage strrtles with reference to crop planb; different tlpes of
einbr;o9, and cotyledons; dcvelopment and thcir structure in representative crop
plants with reference to food storage; e,ftrnal and intrnral feanrcs ofmonocot and dicot seed:
s€ed ood sEucfirc and developncnt in reprosentativc crop plants.

UnitIV

Apomkis - identification, classification" significance and its utilization in dilferent
cmps for hybrid secd poductiory Polyembryony - types and significance; haplonric and
diplonfic sterility, causes ofernbryo abortion, emb'ryo rcscue and synthetic sceds.



Prectical

Study of floral biology of monocots and ilicots; microsporogenesis and
megasporogenesis; shdy ofpollen grains - pollen morphology, pollen germination and pollen
sterilitf types monocot and dicot embryos; exiernal and futemal sfuctur€s of monocot and

dicot seeds; seed coat stucture, preparation ofseed albums and identification.

Suggested Reedingr

1. Bhojwani, S, S. and Bhatoagar, S.P., 199, The Emb'ryology of Angiosperm' Vikas Publ.

2. Blaclq M., Bewley, D. and Halmer.,P.,2006,The Encyclopedia of Seeds:Soience,

Technology and Uses, CABI. Chhabrq A.IC, 2006, Practical Manual of Floral Biology

of Crop Plants. Dept. of Plant Breeding, CCS HAU, Hisar'

3. Copeiand, L.O. and McDonal4 M.B., 2001, Principlas of Seod Scicncc and

"lbchnology. 4th Ed. Chapman & Hall.

4. Frankel, R and Oalun" E., 1977, Pollination Mechanisrns, Repoduction and Plant
Breeding, Springer Vcrlag. 53

ssT - 502

Theory

PRINCIPLES OF SEED PRODUCTION 2+O

Unit I
lntoduction : Seed as basic input in agriculturc; seed development in cultivated plants;

seed quality concept and importanc€ ofgenetic purity in sccd production; types ofcultivarq their

mainlenance and factors rcsponsible for deterioratiory secd productiou in selfand cross pollinarcd

cropsl

Unit II
Mocte of pollination and repmduction in crop plants and their modification in relation to

hybrid seed production. Prinoiples ofhybrid seed poduction, isolation distance, slmchronization
of flowering roguing etc. male sterility and inconpatibility system in hybrid seed pmduction'
role of pollinators and their managomenl

Unit III

. Seed multiplication ratios, seed replacemeot rate, demand and supply; suitable areas of
seed production and slorage, agronomy of seed production - agro climatic requircmcnts and

their hlluence on quality seed production; gcneration systrem of seed multiplication;
maintenancc of Nucleus sed p,roduction of Breeder, Foundation and Ccrtified seed- criteria

involved; life s?an ofa variety and causes for its deterioration; certification standards for self
and cross pollinated and vegctatively propagated cr,ops.

Unit lV
Hybrid Sced - Methods of dwelopment of hyb'rids; use of male sterilig and self-

incompatibility and CIIA in hybrid se6d production; one, two and ttuee line system;

maintenance of psrental lines of hybrids; planning and nanagement of hybrid secd production

technology of major field crops and



UnltV
Plondng of seed production for different classes of sccds for self and crosspollinated crops,
Seed quality conrol system and organization, se€d village concegt; Seed production agencies,

sccd industry and custom seed production in India

Suggcstcd Rerdings

l. Agrnval R. L., 1-9n, Seed Tecbnologr. 2nd Ed. Oxford & IBH.
2. Cbhabra A. K,,2006, Practical Marnral of Floral Biology of Crop Plsnts. Dept. of

Plant B@ing CCS HAU, Hisar.
3. Dcsai, B.B,2004, Sccds Handbook. Muccl Dekker.
4. Kclly, A.F., 1988, Secd hodrrction of Agdcultural Crops. lnngman.
5. Mollonal4 M.B. Jr., aad Copcland, L:O., 1997, Seed Production: Principles and

Practices. Chapman & Hall. Musil, A.F., 1967, Identification of Crop and Weed Seeds.

Handbook No. 219, USDA, Washinglon, DC, USA. Pochlrnan, J.M. and Sleper, D.A.,
2006, Breeding Field Cropo. Blackwell.

6. Singb, 8.D., 2005, Plant Brecding: hinciples and Methods' Kalyani. Singhal' N.C.,
2003, Hyt'rid Seed Production in Field Clops. Kalyani. Thompsoq J.R.' 1979, An
lntoduction to Sced Technology. I.eonad Hill. Tumrar, N.S. and Singh' S.V.' 1985'

Handbook ofCultivars. CSCB, GOI. 54

SST- 503 SEEDPRODUCTIONINFIELDCROPS 2+I

Thcory

UuitI
Basio principles in sced production and importance ofquality sced. Floral structure,

hr€ding 8nd pollination mechanism in sclf-pollinated cereats and milles viz, wheat, barley,

paddn ee.

Unit [I
t

Floral stnrctrrq brecding and pollination mechanism iri cross-pollinated cereals and

niilets viz maizc, sorghrun bajra etc; methods md tcchniques of quality seed production itt

cross-pollinatcd cereds and millots.

Unilm
Ftqral stlrctrlrq treeding and pollination mechanism; methods snd techniques ofseed

Ptduction in puls€s (pigeon pea, chick pea' green-grarn' black-gnm' field bEans' peas etc ') '

UnitW

Floral slnrcttre, breeding ad pollindioa mecbmism; methods and t€chniques of seed

pro&rc'tion in najon oiisecds lgroundnut, castor, sunlloww, safftower, rape and mustard' linsecd'

Sesame s!c.).

UnitV

I'lorat su{dre, breeding. and pollinatim m€cbanisr$ methods and techniques of secd

proaoau in **-#i"r nters-(*ttd,,.i"t", mesta etc) and vegetatively'propagated crops likc

sugr caDc, potsno do.

Prrcdcel
plannirig of Scc.d Fmduction, rrquirerncnts for different classes of seeds in field crops -

Unif sea. aaA ft.; S".a-p-6..tfr i"!-tt pollinated crops with special reference to lartd,



isolatiorq planting ratio of male ad fernalc lincq slmchronizatiotr of parcntal lincs and
methods to achi?vc gynchrony; sup'plementary polination, pollen storage, band emasoulation
and pollination in Cotton, dctasscling in Corq identification of logu€s and pollen shedders;
Pollen collcction, stor-age, viability and stiqma rcceptivity; gametocide application and visi6 to
seed production plots etc.

Suggested Rcadingr

l. Kelly, A,F., 1988, Seed Production of Agrioulhral Crops, John Wiley.

2. McDonald, M.B. Jr., and Copcland L.O., 1997, Seed Production: Principles qnd

Practices. Chapman, and Hall. Si4hal, N,C., 2003, Hybrid Seed Production in Field
Crops. Kalyani.

SST - 504 . SEED PRODUCTION IN VEGETABLES
Theory

Unit I
Inaodu€tio$ nrodes of popagailion in vegetablas. Seed muphologr md dwelopment in

vegetable seeds. Floral biolory of thesc plant spocies: classification of vegetable crops based on

pollination and reproduction behavior; stc?s in quality sced production; identification of zuitable 55

areaslocations for sccd pmduction ofthese crops.

Unit II
Classification based on growth cycle and pollination behavioE metbods of seed

production; oouparison behrccn iliffercnt methods c.g. seed-to-seed vs. root-to-seed method
in radish seed multiplication ratios in vegetables; pollination mecbanisms; sex types, ratios
and expression and modification.of flowering pattem in cucrubits; nursery raising and

$ansplanting stage.

Unit III
Seed production recbnology of vegetables vie solanaceous, cucurbitaceous,

leguminous, malvaseous, colc crops, lcafy vegetables, rooq tuber and bulb crops and spices;
harvesting/picking stage and seed extraction in fruit vegetables; clonal propagation and

multiplication in tuber crops e.g. Polato, swcet potslo, colmasia, t pioca; sced-plot technique
in potato tuber seed production; hybrid sced production technology of vegetable crops, TPS
(true potato se€d) and its production tccbniquc; hybrids in vcgeubles; maintenance of parental

lines; use of male sterility aDd s€lf incomintibility in hybrid scod production, environmental
faoton related to flowering/bolting in vegetable clope.

Unit IV

Sharc of vegctrable seds in sced industry; and present stahrs of vegetable

ffi*t y; intellectual pop€tty rights and is ittrplications, inrpact of PVP on growth of seed

industry.

Preciical

Selection of suitable areaVlocationr for high quality seed/planting matcrial production;
study of floral biology of vegaables, dctsrmination of planting. ratios for hybrid seed

production vegetables; use and maintenance of monoecious line in hybrid seed production of
cucumbcr; exeroiscs on emasculation and pollination; seed exraction methods and their effect

7+l



on quality ofvcgctablcs; seed p'roduction tcchnology ofvaricties and hybrids in vegetables'

Suggestcd Reedingr

l.
2.

3.

4.

5.

Agorwa! R.L., 199?, S€cd Tcchnology.2nd Ed. Oxfod & IBH.
p"*i, S.n., Katecha, P.M. and Salurikc, D.K.,1997, Seed Fland Book: Biology'

Production" Processing aod Storagc. Marcel Del*er.
D$ai, 8.8., 2004, S€eds Handbook Marcel Dekker'
Ceorge, fte-f., 1980, Ve4etable SecdTechnology. ATechnical Guide toVegetable Seed

Production, hocessing, Srtonge and Qualit:Conhol. FAO' Rome.

Hartnan, H.T. and Kistcr, D.E', Z0OO, Plant Pmpagation: Principles and Practices'

Prcnticc Hall.
6. Kelly, A,F, and George, R.A.T. (Eds)., 1998, Encyclopedia of Seed Production of World

Cropp.
?. John'Wiley and Sons.McDonald, M.B Jr', and Copclan4 L'O', 1997' Seed Production of

Crcpq: Principles and Practices. Chapman & Hall.
E. Salunihe, Ok., Ocsai, B'8. and.Bhd, R.N., 198?, Vegetable and Flower Seed

Production. Agricole Publ. Academy'

9. Si"gh S.p., 2d01, Seed Production of Commcrcial Vcgetables.Agrotech. Singhal' N'C"

2003, Hybrid Sced Production in Ficld Crops. Iklyani' 56
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Thoory

SSED PRODUCTION IN FLOWERS' MEDICINAL' 2+I

FRUITS AND PLANTAUON CROPS

UIitI
Intoduction: modes ofpropag*ion in ftuitg flower and plantation crops' Floral biology ol

thcsc plant spccics; classification ofmedicinal and horticultural crops based on pollination and

,"pfit rti* u"nurio' st€n, in quslity sced production; identification of suitable areadlocations

for seed goduction ofthese croPs'

UnitU

trowcrs atrd Medicinal Plants; classificstion based on gnowth cycle' reproduction and

pollination behavio4 nwsery roquiremen! plarming d-T*gtT*tt.tTy"]:-cv t:l^lLij]:t

toa paaLti* in important flower spccies ic' marigolils' petunias' dahlra' roscs' glaororus'

tulips, chrysmthcmum etc; dwclopment of hybrids and their seed production technology llower

pf-t* S""a goa*U* tccfrnology of annual medicinal plants viz' isabgol' ashawagandha etc '

UnltItr
Fruit and Plantation Crops: role of sced in pcennial plant species; classifioation basr-'d

on tp.arrorioo ard pollinaion behavior; polyembryony and its sigruficance; nursery

rquiremcnt, plming -a rndtto*t; aonaf propagation and multiptication in tropical' sub-

tttpiJ -a t -p"tit" frufts a;d plantation crops; seed orchards: seed collection' extractron

and processing.

UnitW

IPR issues with special rcfercnce to floral md plantation crops'

Prrericel



selection ofsuitable areadlocations for hig! qualig seed/planting material productiory

study of floral biotogy of flowerr, fruits, medicinal aod plantation crops; detcrmination of
planting ratios for hybrid seod production in flowus; er<ercises on ernasculation and pollination;

seed extraclion methods and their effect on quality' of ftuit; seed pmduction technology of
varieties and hybrids; secd collcction and ortraction in ftuit md Platrtation croPs.

Suggested Rerdingr

l.

4.

).

6.
T-

8.

Aganval, R.L., 1.997, Secd Tcchnology. 2nd Ed. Oxfotd & IBH.
Desai, 8.8,, Iktecha" P.M. and Salunlc, D.K',199, Seed Hand Book: Biology'

Production, Processing and Stonge. Marcel Dekken
Desai, B.8., 2004, Sds tlandbook. Marcel Deld*er.

Doijodc, S.D.,2001, Seed Storagc of Hodicultural Crops. CBS

George, R.A.T., 198d, Vegetable Seed Technologr. ATechnical Guiile to Vegaable Seed

Production, Processing Storage and Quality ControL FAO' Rone'

Itartrnan, H.T. and Kester, D.E., 2000, Plaot Propagatio!: Principles and Practises.

Prenticc Hall. ICAR Hand Book of Horticulture. ICAR Publ' 57

Kelly, A.F. ard George, R.A.T. (Eds.)-' 1998, Encyclopedia of Seed Production of

World Crops. Jobn WileY & Sons.

g. McDonal4 M.B Jr., and c,opelan4 L.O., 1997, Seed hoduction of crops: Principles and

Practices. Chapman & Hall.
rO. iafo*ne, nX., pesai, B.B. and Bhat R.N., 1987' Vegetable and Flower Seed

Production. Agricolc Publ. Amdemy.
I l. Singb, S.P,, 2001, Soed hoduction of Commercial Vegetables'Agrotech'

12. sidhal Nc. 2003. Hybrid Seed Production in Field Crops' Kalyani'
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Theory

SEED LEGISIII\TTON AND CERTIflCATION 2+1

Unit I
Historical developnent ofsccd Indusby in India; Seed quality: concePt atrd factors

Affecting seed quality dudng ditr€rmt stagcs ofproduction, processing and handlin$ sced

Qualityconrol.concepandobjectives;CentalscodCertifcationBoard(cScB)..

Unit Il
Regulalorymechanismsofseedquatitycontro^l-organizatioruinvolvedinseedquality

control pro"gr;;es; seed legislation anO secd-taw cnfo$€med as 8 mechanism of seed quality

*"u"it rUI S""O a"t tfS66), Scccl Rulcs (1968), S€cd (Control) Oldg 1983; Essential

6o*-oAititt e"t 0955)'; Pb;is, Fruits and $rds Order (1989); National-Seedg.elllo]tment
p;l;yiitsE) ;dixvr rori"y regarding sccds, ptanr mareriats; New see{ Bill-2004 etc.

irtt#ril-, 
"U.lectivos 

and ret&anie of p-lant quarantino, regulations and plant quarantine set

up in India,

Unit tll
SecdCertification-historyconq€ptsndobjectivesofseedcertific*ion;seed

certification agenoy/organization and staff requireinent; legal status and phases of seed

certifi cation; formulation, revision



ud publicetion of seed certifcatim dandads; Indian Minimum seed certificerion slandards
(LIVLS.C,S,)' gcncral and specifc cmp staillards includitrg GM varicties, field and seed
shndards; planniqg and managenrent ofseed certificationprogrammes- eligibility ofa variety for
certificalion, alea rssessn€nt cropping history ofthe seed fiel4 multiplication system based on
limifed gmcration concep! isolation and land rcquircments etc.

UnittV
Field Inspection- principlos, phases and procedurcs; reporting and evaluation of

obscrvaiory prc and post-harvest contol tests for gcnaic purity evaluation (grow-out tests); post
harvest inspection and evaluation; sccd sampling, testing, tabeling, sealing and grant ofcerrificate;
t 

"cs 
ad qpecificatims for tags and labels; rnaintcrranco and issuance ofcertification records and

r€po$; certification fec and other senricc chargps;'training and liaison with seed growers. OECI)
se€d c€rtifi cation scheolcs.

UnltV '

IMuction to WTO and IPRs; Plant Varicty ltotcction and its sigrificance; UPOV
and its mle; DUS testing- princiles and applications; essential features of PPV & FR Act,
2001 and rclxed Acts. 58

Practicd
Ge,neral pmccdure of sccd certification ; identilication of weed and other crop seeds as

pcr spccific cops; field inspcction at differenl stages of a crop and obsmrations recorded on
contaninsts md rtporting of nsultE inspection and smpling at bawcsting/t}rrcshing, processing
and aftet poccssing for seed lar enforccrnenq ftsting physicat purity, germination and moisture;
specificarions for tags and labets to be rscd for oertification pupos€; grow-out tests for pre and
post-ban/est qrulity contro[ visits to regulatory seed testing laboratory including plant
quaranthe lab and sced ccrtificationagency.

Suggortcd Rerdingr
t
Aganml, RL., 1997, Seed Technology. Oxfiord & IBH
Anonymous, 1992, Lcgislation on Seeds. NSC Lld., Depafinent of Agrioulture and
Cooperation, Ministry of Agriculture, Ncw Delhi
Nema N.P., 1988 Principles of Seed Certification and Testing. Allied Publs
Ihnuar, N.S, atd $ingh, S.N., 1988, Indian Minimurn Seed Certificarion Standards.

CSGB, Minisfy ofAgriculnnc, New Delhi.

t.
2.

3.
4.

ssr-fln
ltcory

SEED PROCF.SSING AND STORAGE 2+l

UnitI
Intodrrtion: hincipler ofseed proccssing; methods ofseed drying including

dchmidification and its impoct on sced quality, Relative humidity and equilib'rium moistu€ content

ofsee4 Thtmb rules ofsg€d storage; loss ofviability in important agrioulnral and horticultural
cropa, viability equcions and applicaion ofnomograph.

Urtttr



ul*4 ffiy,Htr"Unit III
Assembly line of processrng md sloragq recciving erevating and conveying equipm€nts,plant design and layout, requirenents ana 

".onomic 
feasliitity otseeO proc"ssing planl

Unit IV

secd trcatrncnts-mcthods of seed teahent, u.ed teating fonnurations and equipmeuts,sced disinfestations' identification of heatcd *"a"; r*r"gt"g: principles, practices andmaterials; bagging and labeling"

Unit V

Seed storagc: Seed drying and storage; drying methods-irnporrancc and factorsd::,Te 1; ofanqey o*or 
-{,',3:,. 

poc"pd T4'd;tfi"** of moisture equiribriun,mcthods of meia16ial1g safe secd moisuic contenl Mcrlrods ro rninimize rlre ross 
"il;';;;;;and viability; facton influencrrg storrgc losscs. storagc methods and godown sanitations\orage structures. $oragc problems ofrecalcitant sceds-and their conservation.

Practical

operation and haudling of mechanicar drying cquipments; effect of dryingtemperature and druation on seed germination ana *oraliiity witi purticotu'cr*."*ii 
"irseeds; seed exhaction mcthods; see{ grocessqs e+ip.*t 

-;La 
t 
"uti* "r"t ;;;r;;seed processing plant and comme,rcial connofed i"i *t*nttou"a Seed Storcs;. seed qualityup-gradation; measurem€Nrt of proccbsrng efficiency; rJ t;i[;;;ffiff'#ff:.,

o..hodox, intennediary and recalcitaat seeds; *ui*ttrg- r"ua viab ity at ditrercnr RH andtemperalue revers and packagi'g mmuialq pediction oi storabilitv dy ;;r**-;"i"scontrolled deterioration tcsB.

Suggryted Readings

]. $eru*d, R.L., 1996, Seed TechnotogSr. Oxford publ.
2' Barton, L.V., 1985, seed heservatioi-ana rongwrty. Intemauonal Books and periodicars

Supply Service, New Delhi.
t. 

IYL,?;Y.:l966,.Drying of Farrns Crops. Lyail Book DeporJustice OL & BassLr\. r:r/d. nrncrpt$ and ltactices of sccd storase. castle House publ. !td. ,4. Mathews R.K., Welch" GB., Detoucbe f.C. anj t;ueberry, G'M., 1969, DryingProgxln8 and StoraSe o{.g1roa-t f."eicat ana fiUuopica Regions. proc. Am.
- |qd".Eng. St. Josep\ Mich. paperNo.6!i{2.

: .S.*y.y,^\M 3d_Si"gl, K: K;,-lp! Uait Operations in Food Engineering.Vikas publ.

" };r$,,[,*.-u 
Gregs B.c., lg?e principlei of SecO processing. r,latiod s;Ji6.,
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Tbeory

SEED QUALITY TESTING

Unit I

Introduction structue of monocot and dioot seeds; seed quality: objectives, conc€pts

2+l



atrd mmponetrB atrd their rolc in seod quality control; inshuments, devices and tools used in
sccd testing. ISTA and its role in seed testing.

Utrtt U

Scd Sampling: dcfinitioq objectives, sccdJot ud its sizc; typcs of samples; sampling
devices: trocedurc of seed sampling; sampling intensitf methods of p*puring composite and

samples; sub-sampting techniqucs, dispaeh, receil and registration ofiubmitted
samplc in thc laboratory, sampling in the sced tcsting laboratory

vilm
Physical l\dty: definition, objcctive and proccdrxe, weight of working samples for

pbysrcatgrity anatysis; conponents ofpurity analysis and their definitions and criteria; pure
sccd &finiGons zpplicable to specific genera and faililies; multiple seed units; general
Fcedutt of pudty analysis; calculation and reporfing of results, prescribed secd puriry
aanaatds; alitcrdtination ofhuskless sceds; d€trinirution ofwced seed and othet seed bv number
per htogram; rlctennination of otber distiirguisbable 60 varicties (ODV); determination of rcsr
*eight and application of het€mgqreity tcst
Unirw

Sccd moistue conlent importancc of moisture cont€nt; equilitirium moisture content;
principlcs and methods of moisturc cstimation - qpes, instrum€nts and devices used; pre-
drying and grinding requircments, procedural steps in moisture estimation; calculalion and
rcporting ofresults,

UnitV

Germination: importancc; definitions; rcquir€ments for gennination, instrument and
subsffia required; principle and mcthods of seed germination testing; working sample and
choice ofrnclho{ g€ncral procedw€ for each tlgc ofme,thod; duradon oftesB seedling evaluation;
calculdion and reporting of rcsults; dormmcy; dcfinition, irnportance, causal mechanisms,
tpes gnd netbo& for breaking donnancy.

UnltYI
Viability and Vigour Testing: definitiol and importance of viability tese; differenr

viability tcsts; quick viability tcst (fZ tcst) - advantagcs, principlc, preparation of seeds and
solutions, proccdurq evaluation and calculation of test results. Vigour testing: concept,
'historical dwelopmcnl definitions; pdnciplcs and proccdurcs of different methods used for
testipg vigour,

{r$fvrr
' . '(hrctic pudty t€sting : objective md criteria for genctic pwity tcsting; types of test;

laboratory Giou/,lh Chanber and field testing bascd on sced , seedling and mature plant
morpholog; principles aod procedures of chemical, biochemical and molecular tests.

UniavItr
Scd hcalth Tcsting: field and seed standardi ; desigrated discases, objectionable

wecds - sipificancc of sced borne disease vis-a-vis seed quality - seed health testing and

det*tion mctbods for sced bonrc fimgi, bacteria, viruses and neantodc,s.

Unlt D(

Testing of GM sccds ard Eait pudty, load ofdetection (LOD).

10



UnitX
Preparationanddispatchofseedtcstingr€ports;storsgeofgr:ardsamples;application

antl use of seed stmdads and tolcrances.

Practicrl

Structurc of monocot and rlicot sceds of impormt plant species; idcntification and

handlingofinsrum€ntsuseainseearcsingtulonto'y;identificationofseedgofw€€dsand

"*r, oG." purity aoalysis of smples of dificrent cmops; estimation of seed moi$ure content

t""L',ir"in al; 
-rra 

domrancy bleaki;g m1noa1 rcrnuirerrems for condrrcting gennin*ion rcsL

specificatious 8nd ptopcf u*'or eie.r*t substsats fur gemindion; seed gennination bsting in

different agri-bortic"lt,tal c$trs; 
"e"dling """f""tiTi Ylb$ty testing by tetrrzolium test in

different crops; seed 
""a 

t"#i"g tig"i tcsts 4pli"lble in various crops; spccies & cultivar

identification; gro"ti" p*ityG;Ty "l"tti*1" 
and molecular methods; seed

iJtit it"ti"g ior desigt t"d Oittio, Uotto 6l mabods' agar method and embryo comt

methods; testing coated/pelleted secds'

Suggested Readingr- -i] 
eg**ur, nr..' tSgr, St"d Techaologr' oxford & IBH'

P.IC and Dadtani, M',I99, Itrhniques in Secd Science and Tcchnology' 2nd

Ed' south Asian Publ' 
g' Ministry of Agriculn'e' Go'I"l. egr"*J, r.x. (Ed.)., 1993, Handbook of Secd Testin

NewDelhi.
4. Copland, L.O' and McDonald, M'B', 1996-' Principlcs of Sced- Science and Technology'
' 

fi'r:*"i. isfe., 2006, Soerl Testing Manual' ISTA' Swibcrlanil

5. Martin, C' and n..U"V' O. iSCft'Seta ryen1rya3on 
Menual' Oxfotd & IBH'

6. Tunwar, N-S' *d si"gi;i:v;' 19ie-' I"di- Mioi-ot Seed Ccrtification standrirds'

" a;""1 seed coffi*Tin s";d' uinistry oragrrculorre' New Delhi'

SEED PEYSIOLOGY 1+l
ssT - 509

Theory

"1,I"!ffi ;;tg"?'#euJ;;iig:flH"HXtrtr[$if]13':1;:lT"",lll?li',:l$:ff "
of sced dweloPrnent

Unit II
Seed germination; facton affecting gemlnationi role of embryonic axis; gpwth

hormones and enzyme *6#; ";; "i "g* 
size and oosition of seed on germination'

Physiological proccsses d*d#;;#on:.seed-resoiration' breakdown of storcd

reserves in seeds, motilizatioi-Ld ircatnre"sion pothways' Sced donnancy- types' sipificanc€'

mechanisnu endoseno,s -d;;#;;;;;ffttt"s do*t*v' mlc of phvtochromc and

PGR. genetic control ofdormanoY'

Unit III
Seed viability and longevity' pre and ptos-ba13t factors affecting seed viability ; seed

ageing ; physioloS' of seea ae'-terioraion ; lipid pcroxidation and othcr viability tlrcoricsi means

11



to prolong seed viabiliqa mechanisrn ofdesiccation sensitivity and rccalcitrance with respect tc)
secd longwity.

UnittV

- Seed vigour and its conccp! vigour test methods, factors allecting seed vigour,

4ni"t",g9.bTs of seed vigour in relation to crop performance and yierd. seed invigorltion
ed lts pbysiological and moleculrr control.
Prectlcrl

. . . ry"-* rmlysis of chamical composition of seed; mcthods of testing viability;
rinetics of seed imbibitiou and sohrte lcaloge; seed gcrmination ard dormancy br'uking methods;
sccd irvigorationrnd primiag tatmcnts; 

"c"et."arca 
ug"lng and conoolli deteriora-tion tesrs;

enqmalicsctivities aod rcspiration drning germination *d 
"fi""t 

of 
"""ererated 

ageing; vigoui
testing methods etc. 62

Suggcrted licadlngr

l. Agawaf P.K and Dadlani, M. (Eds.)., 1992, Techniqucs in Seed Science and
Tcchology, South Asian Pubt. Baskin, C.C. and Baskin, J.M., 199g, Seeds:

Folog, Biogeography and Evolution of Dormancy andGermination. Academic
Prcss.

?. Pry A.S.,2006, Handbook ofSeed Science and Techaology. Food product press.
3. Benc[ A.L.R. and Sanchez, R.A., 2004, ]Iandbook of Seed Fiysiology. Food procluct

Prcss.
4. lewley, J-D. and Blach M., 1982, physiology and Biochemistry of Seeds in Rclation to
_ Gerrninatiot Volq. I, II. Springer Verlag. --
5. Bewley, LD. and Blaclq M., 1985, Secd: physiology of Seed Development and

gendnation. Plenum Press. copelan4 Lo. and t"tc ponat4 M.B., 1995, piincipres of
Sccd Sciencc and Techaology. 3rd Rt. Chaprnan & Hail,

6. 
-Khan, 

Ai., 1977, Physiology md Biochanistry of Seed Dorrrancy and germination.
r f{-orth fluand co' Kigcl, J. and Galili, G. (Ets), seed Deveropment and-Germinarion.

Marcel Del&er.
7. Munay, D.R, 1984. Seed physiology. Vols. I, IL Academic press.
8. Sadasivam,.S. and Manickarq A.,19 fl6, Biochcmical Mcthods. 2nd Ed. New Ase.
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Theory

SEED PATEOLOGY 2+l

UnitI
History and ecommic importance of sced pathology in seed industry and prant quarantine;

tcrminology' impo,rtnt s€ed transdtted patrogens; seed microbcs and their mode ofaction,
detection techniques and identifetion ofcommon seed bome pathogens.

Unittr

Morpholory and anatomy oftypical mooocotyledonous and dicotyledonous seeds; mode
and mcohauim of tansrnission of seed bomc pathogens and microorganisms. Rate or'
tansnission of rnjor planr pathogeas, microorgmisms in rclation lo seed certification ancl
tolcrancc limit; typc oflosses caused by seed- bome diseases.

UnltItr

1)



'"!

. Role of mi.'oorgaoisms in seed quality daeriorztion; managsrno,t of sed borne prant
pathogend diseases and prooedurc for healthy sccd production; rrirferent se*o rrearo talting
methods for detecting microorganisms; treatmeDts to conUol seed bome diseases.
Unit IV

Pest Risk Analysis (PM) and disease tee sccd production, sanitary & phyosainlory
(sPS) requirements in seed trade, International regulation osril) in respoct of seed health
standards. 63

Practical

Diftineot methods of eo<aminarion of seeds to asscss seed-bome microorganisns and to
quanti& infection p€rcentage, detection ofseed bome firngi, bacteria and viruses, iientification of
storage fiugi, control ofseed bome diseas€s, seed tsroatnent methods,

Suggested lierdings
Agarwal, V.K. and Sinclair, J.8., 1997, Principles of Seed pathologl. Boca Raton.
Karuna" V., 2007, Seed Health Testing. Knlyani.
Neergaard, P., 1988, Seed Pathology. [,Iac Millan.
Note : Being o{fered fiom the Plant Pathologr Depaftnent uoder the head pAT-520

SST-5II SEED ENToMoLoGY .2+I

Theory

Unit I

Principles of secd entomolojy; pollinator insects, insect pests and their classification
based on mode of inlixtation etc.

Unit II
Principles ofirsectpollination, role ofpollinaon in seed production. Augnenting quality

sced production through honeybec pollination in crucifers and forage legumes. Plant protcction
measures in bee pollinated crops. Maoagement ofpollinators for hybrid seed pn:duction.

Unit III
Major inseot pests of prircipal crops and their mansgement practices. Methods of insect

pest control. Classes ofpesicides, their handling and safe use on seed orops.

Unit IV

Storage insect pests infecting seeds, their developmenl and economic importance.
Storage losses due to pests, conhol .of storage pests, Management of storage insects pests, mites
and mdents, seed sanrpling and loss estimation.

Unit V

Principles of fumigation and their rue, effect of different fumigants; prcservadves and
seed protectants on seed quality; Type of storagc structures - domestic atrd commercial.

Precticel

Collection and identifioation of insect-pollinators, mllection and identification of



important pests of storcd s€€ds. Detectiot and estimation of pest infestation ds- a_ vis loss ofsced quality. safe handrinc and use or n tnie;t" *d irlcticides ; saferj measures in
9*:F and disinfectini, creosur€ perioJ, aeration etc, the srorage sructures. planr
yttoti:o cqypJn:nts' their operation *d quiot"orn .. pesticides, irs dose determinarion,prcpuation ofsolution and its application.
Suggatod Rcadingr

I' AgaNd, N.A" aod Cirish, G.K, lnil, A\ Into{uction to Action programme toRegress on Farm storase Lossei io ndi". FAoNoIilD se-inar on ruil-i-r'o*g.
_ crain iD India, Nov. 29.bec. 8, 1972.
2- Andcrson, J..4" and Alcock, A:w., 1954, storage of cereal Grain & their products.

Amcrican Assoc. C"t a Ch.-i"s, St parrts, trilr 64-3' cotiong RT., 1963, Insect p"ttr orst"r"a dJ" i-a-c-in products. Burgess pubr.
Co., Minneopolis, Minn., USA

4' Monro', 1969, Mauuar of Fumigation for Insect con*or. FAo Rome Agr . studies No.79.
5. Subnamanyan, B. and Ha$bu4 D.W., 1995, Interrclated Management of Insccts

in $ored Products. Vtarcet Dekjer.
6' Note : Being offered fro. th" igtil Entomology Department under rhe head ENT-5 r 3
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Thoory

Unit I

SEED PRODUCTTON IN FORAGE, PASTIJRE Ar\D
GREEN MANURE CROPS

2+,

s,_"dTdH"HJtnBffiTr#-*,1*f; :oJruA:".fr n*y",#,Tihrff 
"tonT"Ti'"ff 

1",Factorts iDlluencing secd produili6i ; 'n"i"1gnsr;6, of"arl-aaf pufitj,,' generation iyite- of

Unit tr
seed multiplication selfpollinared crops; secd production in apomictic grasses..
UnitIII

. Methods urd techniques of seed production in important grasses, pastures, legunrcs
and green manure crops; apomictic seed.

Utritw

- - 
selection of seed godrrtion area4 influence of season, seed rate and spacing, sowing

mctbods' dircct seod $n'in8; transplantiry pelleting fertilizer and manure reguirement, isolat.ion
distalrcc' weed contlol, pollination and scra sctting, sccrl stratrcring, seed maturity and slage or'
hrrvest, s€ed colection, economics ofsecd production of important iodder crops.
UnitV

Seed processing, se€d heatment, seed storage, seed viabitity ofthese crops.

Pncicrt
Strdy of flor+tr structur€, sced collcctioc and identification, characteristics of lbrage,

L4



F$rres snd grEcn marur€ cmps; maturity indiccs for harvcst, seed tesing- sampling, pulity,
o:rstne! Srrnination and dOrmancy, sced troatmenb.

Sugpatcd Radirgt
l. Fadty, D.T. ad Hamptoq J.C., 1997, Foragc Sccd Production. Vol. I.

Temperue species. CABL Froma, J., 1997, Tcmperatc Forage Leguures.
CABI.

2. Gunerridgc, RG,, 1997, Foragc Tree Lcgumes in Tropical Agriculture.
3. CABI. Qudity Declarcd Secd Syste& 2007. FAO Plant hoduction and Protection

Publication No.l85: FAO, Romc. 65
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Theory

Unit I

.SEED STORAGE AND DETERIORAIION I+I

Life span of seeds of plant species; classification of s€eds on the basis of storage

behavior:r; ortbdox and recalcitrant seeds; tpe of stcagq kinds of seed storage (open, bulk,

controlled, herrretic, germplas'n, cryopreservatiotr); soil socd batrh terminologr; suntival curve of
seed.

Unit lI
Factors affecting secd storability- biotic md abiotic and pr€- aod post-hawest factors

allecting seed longevity; the effects of packaging materials, storage fungi and insccts, seed

teatrnent aDd fumigation and storage €nviroDmental conditions or seed storability; moisture
qquilibrium in sceds; hysteresis clfect; thumb rules; selection of suitable area.s/places for safe

storage; prediction of relativc storability and longevity of sccd lots, viability equations and

nomogmphs.

Unit III
Concept of seed agcing and dcterioration, its causes, sytnptoms, mcchanisms and related

theories; different ohanges associarcd with the loss of vigour and viability during storags;

application of physiological and bioch@ical tec}niqrrs for cvahration of sced agcing; genetics of
seed viability; effect ofsced agcing on crop performanoq naintenance ofviability and vigorr during

storago: seed amelioration techniquos, mid storagc concctions eto.

Unit IV
Storagc metbods- tpquft€m€nt of stoagc facilitisE in IndiE t'"es atd stomge suuctrn€s

available in the county and thefu impact on sholt snd long term storage; methods of safe sced

storage including cco-friendly techniques used in various group of crops viz. cereals' pulses'

oilseed& fibers, forages and vegetables; operation and management of seed stores; fruit storage:

viability loss duing tansportrtion ad irterim stonge.

Practical

Study on the effect of s0orage €nvirotrmental factors (RH, SMC and temp€rature) on

soed longevity. study on the efrect of packaging matcrials, s€ed trcatncnt and furnigation on

storability; prediction of storability and longevig of seed-lots by rxing viability equations and



nomogrEphs; stardardizatim of acccroatcd ageing (AA) technique for assessing the seeqrorabilig_of.rrarious cro-ps; 
"1ti,m$ol "r 

*6"uiarl**1 i-*inr, fats, enzyme activiries,llsptration rate and n'cleic acids in 
fesh -and 

aged *""a";'o* of eco-friendry products andurelioration tschniqu€s to cnhance quality ofstorei secds, visit to seea sto."r.
Suggertcd Rcadingr

larton !.Va, 1961, Seed Presenration aod L,ongedty. Burgess publ.
}ryrCf.(E{t)., l9s, Sced euatity: Basic MJchanisms irJ'egricutru_lImPlications' Food Ptoducts press. Bacq A.s.,2006, Handbook of seed science antrTechnologr. Food product prsss. 66
Dcsai, 8.8,, 2007, Seed Handboot B]olog, production, processing and Srorage.lvlarcbt Dekker. Doijodc, S.D., 2001, secdtioras;;iri;;;;turat cmps.CBS. Justicc, o.L. and Bass- L.N., isza, pri"rili* -a"iti.", of Seed Storage.Castlc House publ
Kharli, RP.S. and Kharb, p., l9??;Biochemical and Cytogenetical Changes During
fP$* Il'lgrechnolory @ds. BS Dahiya & KN'fft;;;. r60_t68.
Mcl-ronal4 M.B- and Roos. E.q.^(Edrl" 1986 physiolog5r bi Se"a D"toioorion. paper
No- ll, Crop Sciencc Society ofAmerica, USA.
KobertE BH., t92, Viability of Secds. Chapnan & Hall.

l.
2.

?

4.

5.

6.

7.

ssT - 5r4 SEED MARKE]NNG AND MANAGEME,I{T l+1
Tt"ory
Untt I

Importance and prromotion of guality seo<i, formal and inforrral seed supply systems.
Basicconcepb ofrrarteting with spccial refcrence to seed; importacrce and scope ofseed indusrry
in India, major constaints/proble's in seed industy/secd scctor mle ofseed association /
fcderation in seeal trade.

Unit tr

.. , kd -,t,supply of seed;_Rolc of seed replacement rate (SRR), seed multiplicarion
nti.3 (snm)' cost of productiol an! rc1rms; a"t"t-ioing s.*a needs; seed pricing anu price
policy, secd proccssing and /packaging" A..r"A f"r"r*t ri. 

-

Unitm

.,seedna*etfugintclligcoce andproduamix,sarespromotion, distribution channels,
ma*eting cosb and margins.

UrdlIV

salient features of national seed polioies, role of various sectordagencios in efficienr
seed.nnkaing; quality contol and ass'rance programme, Rcsponsibilities of seed companies
and dealers rmder Secd Act, EXIM policics for seed nade erc.

Pncdcal

. I*n"q requiremcnts in seed business including R&D, esimation of cost of seedpto{tc{on, na*etiug costs and margins of soeds of difricnt crops, case studies to comparepublic & pritab sacbrs in differcaiconditions, impact anarysis- seed pricing, cost benetit

16



ratio, economic ftasibility ofseed indusky etc.

Suggccted Rcrdings
. 1. Kohls, RL. and IJhl, J,N., 1980, Marketing of Agricultural Prodrrcrs.

2. MacMillan. Kundrl K.K. and Suhag, K.S., 2006, Tcaching Manual on Seed
Marketing andManagement, Deparment of Agricultural Economics CCS IIAU, Hisar.
5'l

3. Venugopal, P., 2004, State of Indian Farmers: A Millenniurn S'tudy. VoI. VI[. lnput
Managemcnt Aoadcmic Foundatio& Deportm€nt of Agricultur and Cooperation,
Minisky of Agriculture, N€w Delhi.

ssr 5r5 EMERGING TRENDS IN SEED QUALITY EI\{HANCEMENT l+t

Thcory

Unit I
Concept and significance of seed quality enhancement; physlcal, chenical and pesticidal
seed treatrnents, history principles and nethods ofsccd trearnenl mothodology and factors
affecting seed enhancernent treatnents.

Unit II
Seed priming: physiological and biochemical basis, tpcs of priming teclnolory,

biochemical and molecular changes associatc4 prcgermiantioq film coating and pelleting, seed

tapes, seed rnats, seed colouing, biopriming.

Unir II|
Synthetic s€eds - Aim and scope for synthetic seeds, historical devclopment, somatic
embryogenesis, somaolonal nariation and their coutrol, enrbryo encapsulation systems,
hardening of artificial seeds, cryopreservatiorl storage of adificial seeds, desiocation tolerance,
use ofbotanicals in improviag seed quality etc.

Practical

Soed teafrents - methods and rcohni$cs, equignents required for soed trcabnenq
fiLn coating; seed invigorationipriming - hydration and debydratioq PEG priming, solid matrix
priming, bio priming, effecu of prining; methods for hydrogel cncapsulation of artificial
endospenn, hy&ophobic coathg €tc.; protocols for production of sinthetic seeds, Visit to
leading Socd Compades to study th€ seed teatucnt proccsses,

Suggested Rordings

l. Basra, A.S. (Ed.)., 1995, Seed Quality: Basic Mechanisms and Agriculhral
Implications. Food Product Press, NY

2. Ba$q A.S., 2006, Handbook of Seed Science and Technology. Food hoduct. Prcss, NY
3. Bench, A.L.R and Sanchez, RA., 2004,Ilandbook of Seed Physiology. Food

Product Press, NY/ London. Coplan4 L.O. and McDonald, M.8., 2004, Seed Scienoc
and Tecbnology, Kluwer Acad.

4. Kalloo, G,, Jai& S.Iq Vari, A.K. and Srivastava, U., 2006, Seed: A Global PerSpcctive.
Associated Publishing Company, New Delhi.

L7



SST-515 GERMPLASM COLLECTION' EXCIIANGE AND QUARANTINE 
2+T

TheorY
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jr
,g
t

a

Practical

Plant exploration and 
^collection; 

Techniques of aoarse and fine grid suweys;
Identification of wild reratives ofcrop prants- Example ofconection, catalogoing -i pr"*uu#o,
of specimens; Sampling lechniques 69 of ptaat materials; visiting portslairiorts io ,*oy ,t 

"quarantine regulations; Techniques for the detection of insects, *tes, neiatodes, uacioio,
weeds, pathogens and viruses on seed and planting materials antr salvaging; use of visuar,qualitative, quantitative, microscopic, molecular and ptant 

- 
lrowrtr relaJ

techniques(controlled grecn housevgrowth chambers, etc); Detection of G-Mos ano cEps;
study ofpost-entry quarantine operation, seed teatnent and other prophylactic treatrnents,
Suggested Readings
Briggs, D., 1997, Plant Variarion and Evolution. Science publ.
cronquist, A'J.' l98l ' An Integra.ted system of classification of Fiowering plants.
Columbia-Univ. Press. Dhilloq 8.S., Varaprasad, K.S., Katyani, S., SingtL M., Archalq S.,
Srivastav4 U. and Sharmg G.D., 2001,

Germplasrn Conservation A Compendium of Achievem€nts. NBPGR, New Delhi.
di castri, F. and Younes, T., 1996, Biodiversity science and Development: Towards New
Partnership. CABI & Intemational Union for Biol. Sci. France.

Gurcharan singh., 2004, Plant systematics: AD Integrated Approach. science publ. LawrencE,
C.M.H. (Ed.)., 1951, Taxonomy of Vascular ptants. London.
Paroda, R.s. and Arora, R.K., 1991, Plant Genetic Resources conservation and Management
conceps and Approaches. IPGRI Regional office for south and south Asia, New Delhi.
Pearson, L.C., 1995, The Diversity and Evolution of planb. CRC press.

Singh BP. 1993. Principles aud Procedures of Exchangc of plant Genetic Resources
Conservation and Management. Indo-US pGR pmject Management.
Sivarajan, v'v., 1991, lntroduction of Principles of plant Taxonomy. Science publ. Stace
CA, Plant Taxonomy and Biosysteuratics 2nd Ed. Cambnidge Univ. press.

thkhrajan, A., 1997, Diversity and Classification of Flowering plants.

Columbia Univ. Press. Wierserna" J.H., 1999, World Economic plants: A
Standard Reference. Blansa Leon.

Suggested Broad ^A,reeg for Mesterrs /Doctorel Reerrch
P lsolation distance requirements in view ofGM varieties
) Review ofseed certification standards
D GOT -*easonal requirements
)' Genetic purity vis-a-vis hait purity
) Enhancement ofpollcn viability, stigma reccptivity and seed setting
) Rcduction ofpocessing losses

l Altemate areas / protected cultivuion methods for hybrid seed production
) Standardising processing needs in high value crops and forage grasses

) Protein and oil content in GM coton seed and its cffect on longevity
) Optinisation ofhyb'rid seed production technolog5r in field crops, vegetables and flowers
) Pollen collection methods and viability testing
)> Management ofsced bome diseases
) Seed enhancement for unfavorable conditions
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: AGENDA: Institutionalization of B. Sc, (Hons.) Horticulture at SKUAST-Jammu

6 I . Degree Nomenclature: B.Sc. (Hons.) Horticulture

'\ l. Eligibility Criteria: lO+2/intermed iate with pCB, PCMB, pCM, pC Forestry or lnter
e (Agriculrure) (P- Physics. C-Chemistry, M-Mathematics, B-Biology), from recognized

Board/un iversin.

-1. Nledium of Instruction: English

-1. Minimum Intake: l0 students oer vear

5. Eramination
a. External theory (50%)
b. Internal Theory + Practical (50%)
. Courses with Theory and practical:

Mid-terrn Exam (30%) + Assignment (5%) in practical oriented
courses + Practical ( l5%)

. Courses with only Theory:
Mid-term Exam (40%o) + Assignment (10%)

. Courses with only practical: (100%) lnternal 
.

o. Curriculum for under graduate programme in Horticulture

i) [i(i degree: B.Sc. (Hons.) Horticulture

Department Wise Courses
I FRt]IT SCIENCE

S. No.
Course

No. Title of the Course Cr. Hrs S€mester

FSC.I I I Fundarnentals of Horticu lture 3(2+ | ) I
FSC- I I2 Plant Propagatlon and Nursery Management 2( l+t) I
FSC- I I3 Fundamentals of Genetics and Cvtogenetics I

l. FSC- I: I Temperate Fru it Crops 3(2+ | | II
FSC- I2: Tropical and Subtropical Fru its 3(2+ l) II

6. r- sc- r23 Fundamenrals of Plan! Breed ing 3(2+l\ II
7. FSC- I24 Dryland Horticu lture 2(l+l) II
d. FSC.z I I Growth and Development of Horticultural Cropi 2(l + l) III
9. F'SC-22 | Breeding of Fruit and Plantation Crops 3(2+ | | IV
t0. FSC.]22 Orchard and Eqtate Management 2(l+ll IV

FSC-]23 Plantation Crops 2(t+l) IV
Tolal 28 (17+ll)

I] VECETABLE SCIENCE
VSC- I2 I

-[ropical 
and Subrropical Vegerable Crooi 3(2+l) II

VSC-2I I Ternperate Vegetable Crops 2( l+ l) III
VSC-] I2 Spices and Condirnents 3(2+ | ) III

'rI
\\ i -.-')i{vt-11 '



Potato and Tuber C

VSC-3I I
Breeding of VegetrbdT;b"-il SpG
C roos 1r?+lr

VSC.3I2 I rec i s i o n Fa rm i n g a n JTiGGdlil r,. u a r i on--
Seed Producrion of V@luUl"- ,,fr., una
Sprce L roDs

19 (l2+

IOSTHARVEST TECHNOLOGY
PHT- I2I F u n d a m e n ta I s of poodi." 

h n o l--

rosrnarvest Management of Honie u ltu ra I
Croos 1r.)+ I r

PHT-32I Processing of Horticu ltural

FLORICULTT:RE AND LANDSCAPE ARCHITECTURE
Commercial Floriculture

Breeding and Seed production of Flower anJ

PLANT PATHOLOGY
PPP-2I I Fundamenta ls of plant patho

Diseases of Fruit, Plantation arxl Medicinal and 1/t+ | I

Diseases of Vegetable. Ornamenral and l/)+ll

ENTOMOLOGY
PPE-2I I Fundamentals of Entomology 3(2+t I III

2
PPE.2I2 Nematode Pestt of Horticultiif t .p, unA

Their Management 2(l+l) I

3
PPE.2ZI Insect Pests of Fruit, Flantation. Ir,ledicinal

and Aromatic Crqps 1/?+tr IV
4 PPE-32I Apicult.ure. Sericuhure and LaC Cukure 2(l+l) VI
5 PPE-322 Insect Pests of Vegetable, Ornarncntal and

Spice Crops
'lrr+lr VI

Total t3 (8+5)

N+TURAL RESOURCE MANAGEMENT
NRS.II I Fundamentals of Soil Science

Soil Fertility and Nutrient Mana



!
l ENS- I2 I

Environmental Studies and Disaster
Management

3(2+l)
il

NRS.I22 Water Management in Horticultural Crops 2fl+l) il
NRS-2I I Farm Power and Machinen' 2(1+1\ II

6 NRS-22I Soil. Water and Plant Analvsis 2( l+l) IV
7 ENS.22I Aero-meteorolosv and Climate Science 2fl+l) IV
8 NRS.3 I I Orsanic Farmins zfl+l)
I AGF-3I I Introductory Agro-Forestry 2fl+l)

Total 19 fl0+9)

VIII. BASIC SCIENCE
BSB-III lntroductory Crop Physiologv 2(l+l) I
BSM-III Introductory Microbiolocv 20+l) I

-l BSC-2 I I Elementarv Plant Biochemistn 2(l+l) III

l BSS-3 I I
Elementary Statistics and Cornputer
Application 3(2+ l)

ENG-OOI
Communication Skills and Personality
Development 2(l+l) I

6 BSB-OOI
Introductory Botany
(deficiency Course for students from PCM

stream)

3(2+ r)
(NC)

I

1 BSM-OOI
Basic Mathematics

(deficiency Course for students from PCB
stream)

3(3+0)
(NC)

I

Total u (11+6)

lX. OTHERS (Biotechnology, Seed Science & Technology, Business Management,
I rrest Prod ucts. Social Iducation and NCC/N

ACRON.2I I Introduction to Major Field Crops 2(l+l) III,)
NRE-]2I Introductory Economics and Marketinq 3(2+ I ) IV
BTC.3I I Elementary Plant Biotechnology 2(l+r)

.1. EXT-] I I Fundamentals of Extension Education 2(l+l)
). BMH.32I Horti-Business Manasement 2(2+0) VI

6. rc t-32 |
Information and Comlnunication
Technology 2(l+l) VI

7. ACRON-2I2 Weed lVlanagement in Honicultural
Crops

2 (l+r) III

8. FPR-32I Medicinal and Aromaiic Croos 3 (2+ll VI

BMH-322 Entrepreneurship Developrnent &
Business Manasement 2(l + l) VI

t0. PED.OOI Physicql and Health Educatiorr r (0+l) NC I
ll oRt-00 | Orienration l0+0)NC I[. NCC/].JSS (Semesters I-lV) 4 (0+4) NC I-IV

Total 24 (12+12\



Activity

ial Learni
RHWE&Attuchm"nt@

STUDENT READY

I. Professional packages tt"
ELH4II
ELH-412
ELH-4I3
ELH-4I4
ELH-4I 5
ELH4I6

Commercial Horticulture (Fruits)

r..dJ cril;;;';i;n; u;l* Honicutrure crop. (v"g.,"bl.r) l3l1t]
:i:-.,.^::i"C 

.t I ru its and Vegerabtes for Value Add ition (0+ I 0)rronculture and Landscape Architecture (0_ l0)
Mushroom Cultiva(ion r{), lorBeeKeeping ,U,f u,'

Balch of srudents ca select rt'o nodules under sruDENT READr - Experientiar LearningProgramme depending on thefacilifies avaitflble (rl the Cottege.

IL Rural Horticultural Work Experience programme

RHW-421 Rural Horticultural Works ExperienceRHW-422 Attachment with Research Srations / KVK.s

i. STUDENT READy - placement in Vi ages (0+10)

ii. STUDENT READy_ placemcnt in Industries (0+10)

S. No. RHWE Programme Schedule

Orientation Programme
Duration

I 2 weeks

Village stay at Research Stations / KVKs 12 weeks

J All India Study Tour 3 weeks

4 Placement Programme 4 weeks

f, Report Writing & Final Examination 3 weeks

Total 24 weeks

20 (0+20)

0+10
0+t0



S. No. Activity Credits
Experiential learning (Professional Package) 0+20

RHWE& Placemenl in Industries 0+20

Total 0+40

S. N0. RHWE Prosramme schedule Duration
Orientation Progranrme 2 weeks

) V illaqe stay l2 weeks
All India Studv Tour 3 weeks

.+ Placernent Prograrnrne 4 weeks
Repon *ritin!: & Final Examination 3 weeks

Total 24 Weeks

STT]DENT READY:
Prolessional Packages Hands on Training /Experirnental Learning Modules: Final year B.Sc.
(llort.) students can select two modules under STUDENT READY- Experiential Learning
prograrrme depending on the f'acilities available at the college.

L Corrrnercial Horticulture
l. l)rotected cultivation of high value Horticulture crops
3. Processing of tiuits and vegetables for value addition
.1. Floriculture and landscaoe architecture
5. Bio-inputs: Bio-fertilizers and bio-pesticides
6. Mass rnultiplication of plant and molecules through tissue culture
7. Mushroom culture
ll. Bee keeping

Ilatch of student c:rn select two modules under STUDENT READY- Experiential Learning
l)rogramme depending on the facilities available at the college.

ll. Rural Horticultural Work Experience Programme (0+20)
i) STUDENT READY - Placement in Industries (0+10)
ii) STUDENT READY- Placement in Vittages (0+10)



COURSE CONTENTS

NRS-I I1 FUNDAMENTALS OF SOIL SCIENCE l+l

Theory

composition of earth's crust. soir as a naturar body - ma.ior components. Eruviati.ns andalleviations fonnation of various soirs. physicar paiameters; texture definition. r.nethods o1.textural analysis. stock's law, assumption. limitations. rcxtural crasses. use orte\turar triangre:
absolute. specific gravity/particre density, definition. apparent specific gravitl/burk densit!
factors influencing' field burk density. Reration betuie'cn BD (!urk density). AD - practical
problems. Pore space - definition. f'actors affecting capilary and non-cupifla^ poroiitl. soil
colour - definition, its significance, colour variable. vrlue hue and chroma. 

'Munsellcort,ur

chart' factors influencing, parent material, soil nroisture, organic matter. soil structLrrc.
definition classification, clay prisnr like structure. factors influeniing genesis ol'soil strucrure.
soil consistency, plasticity, Atterberg's constants. Soil air, air capacity. composirion. lircrors
influencing, amount of air space, soil air renewal. soil temperature, sources and distribution 6l'
heat, factors influencing, measurement, chemical properties. soil colloids. organic. hunrus.
tnorganic' secondary silicate, clay. hydrous oxides. Ion erchange. cation-anion irnportance. soil
water' 

.fonns'. h-vgroscopic, capillary and gravitational. soir rnoisture constants. hygr.scopic
coeificient' wilting point. field capacity, moisture equir.aient, maximum water holcling-caprcitr.
energy concepts, PF scale, measurement, gravimetric - electric and tensiorneter lrethods
pfessure plate and pressure membrane apparatus - Neutron probe - soil $ater rrovemcnl --
classification - aerial photography - satellite of soil ieatures - their interpretation: soil orders:
land capability classification; soil of different eco-s)stems and their properties. Rock &
Minerals classification, Pedogenic process. Objectives oi'soil science research institute jn Irrdia
(NBSS&LUP. ISSS, LTFE & NSSTL). Management ol'Soil crusting, Soil Cornpaction and Soil
Compression' Soil Biology benefits and harmful effeits. Methods ancl obiective of soil survg.
Remote sensing application in soiland plant Studies, Soil desradation.

Practical
collection and preparation of soil samples. estimation.f moisture. EC" pH and bLrlk densitr.
Textural analysis olsoil by Robinson's pipete merhod. Description ofsoil prctile in thc ticld.
Quantification of minerals and their abundance. Deternrination of Soil coiour using Munsell
Chart. Estimation of water holding capacity and hydraulic conductivitv of soils. Lstirnation ol'
lnfiltration rate using double ring infiltrometer method. Estimation of soil nroisturc using
gypsum block and neutron probe method. Soil cornpaction measuretnent with Pelltronteter.
Determination of pore space of soil. Determination of liled capacitl' and perrnanent uiltine
point of soil. Determination of soil water potential chrracteristic curves b1 tensiomcter an6
pressure plate apparatus. Aggregate size distribution analysis of soil. Air capacity of soil hr
field method.



Suggested reading

BisrrasTDandMukharjeeSK.20l5. Text BookofSoil Science.Tat^ McGraw Hill Publishing
('o. l-td.. New Delhi.

Bradl N C and Weil R R. 2014. Nalure and Properties oJ Soils. Pearson Education Inc., New

l)elh i.

Das D K. 2015. lntroductory Soil Science. Kalyani Publishers, Ludhiana.

Foth H D. 1991. Fundanentals of Soil Science (Sth Edition), John Wiley & Sons, New Delhi.
Cupta P K. 2009. Soit. Plant, lYater and Fertilizer Analy.sis (2"d Edition), AGROBIOS, Jodhpur

( lndia).
Indian Society of Soil Science. 2002. Fundamentals of Soil kience. IARI, New Delhi.

.lackson M L.2012. Soil Chentical Anulvsis: Advanced Course, Scientific Publisher

Schgal .f A. 2005.l'exrbook of Padologlt ; Concepts and Applications. Kalyani Publishers, New

Dc lh i.

Sharnra P K.2017. Inrroducrion to Soil Physics. Westville Publishing House, New Delhi.

II51I-I I I INTRODUCTORY CROP PHYSIOLOGY l+l

Thcorl
\\'ater Relations in Plants: Role of water in plant metabolism, osmosis inhibition, diffusion,
\\ater potential and its components, measurement oi water potential in plants, absorption of
\\ ater. mechanisrn of absorption and ascent of sap. Stomata: Structure, distribution,
classillcation. rnechanism ofopening and closing of stomata. Osmotic pressure, guttation, stem

blceding: transpiration rnethods and mechanism and factors affecting transpiration. Drought:
lntroduction to diflerent types of stresses: water, heat and cold tolerance. Plant Nutrition:
lrisentialitl. rnechanisrn of absorption and its role in plant metabolism. Biological Nitrogen
lriralion. Plrotosl nthes is. structure and function ofchloroplast, dark and light reactions, cyclic
and non-cy'clic electron transfer, CO: tlxation - C3, C4 and CA metabolism, advantages ofC4
pathrral'. Photorespiration and its implications, factors aff'ecting photosynthesis.

Practical
l\4easurement of water potential, osmosis, root pressure. structure ofthe stomata, distribution,
opening and closing ofthe stomata, measurement, transpiration and calculation of
transpirational pull demonstration. Importance of light and chlorophyll in photosynthesis,
pigment identification in horticultural crops, measurentent of relative water content (RWC),
stLrdr ing plant ntovements.

Suggested reading

Basrr A S. 2001. Plunt Grcvtth Regul.tturs in Agricultu.e & Horticulture. Haworth press. New
York.

Dclvin R M . 1986. Plunt Phl'siology. CBS. Delhi.

li



Edward E D. 2014. Principles of Horticulturat physiologr. CABI, UK.
Horst Marschner. lr995. Mineral Nutritbn of Higher p/azrr.r. Academic press. USA.
Safisbufry F B and Ross C.2007. plant physiolog,,. CBS. New Dethi.
Taiz L and Zeiger E.2010. plant physiolog, (5rh Edition). SINAUR. USA.

FLA.I11 COMMERCIALFLORICULTURI

Theory

Scope and importance of commercial floriculture in India, production techniques of commercial
flower crops like rose, marigold, chrysanthemum, orchid, carnation, gladiolus. jasmine.
crossandra, anthurium, dahlia, tuberose, bird of paradise. china aster and gerbera for dorneslic
and export market. production techniques ofllowers and fbliage llller materials growing of flowers under
protected environments such as glass house, plastic horrse etc.. postharvest technology o{ cut
flowers in respect of commercial flower crops, Importance of flower arrangement. Ikebana"

techniques, types, suitable flowers and cut foliage, dehl,dration technique fbr drying of lltr*ers.
Commercial flower production techniques for bulbous omamentals. Propagation o1'ornarnentals.

Practical

Identification of commercially important floricultLrml crops. Propagation practices in

chrysanthemum, sowing of seeds and raising of seedlings of annuals. Propagation by. cutting.
layering, budding, grafting, different methods of propagation in bulbous plants etc. I'raining and

pruning of roses. Use of chemicals and other compounds for prolonging the vase lil'e of cLrt

flowers. study and practice of difTerent types of florver arrangements, preparation of floral

bouquets, preparation offloral rangoli, veni etc., Drying and preservation of flowers.

Suggested reading
Bhattacharjee S K and De L C.2003. Advanced Comnter<ial Floriculture. Aavishkar Publishers.

Distributors, Jaipur (Rajasthan) Ind ia.

Bose T K, Yadav L P, Patil P, Das P and Parthasarthy V A. 2003. Contncrciul Fktrt r:r.r. Partha

Sankar Basu, Naya Udyog, 206, Bidhan Sarani. Kolkata

Choudhary D and Mehta A.2010. Flower Crops ; Cultivtttion and Manugentent. Oxlbrd Book

Company, Jaipur, lndia.

Randhawa G S and Mukhopadhyay A. 2004. Floriculuu'e in India. Allied Publishers Pvt. Ltd.

Sheefa V L.2008. Flower.for Trade.New India Publishing Agency, Pitampura" New Delhi

Singh A K. 2006. Flower Crops : ()ultivation and ManLtgrment. New India Publishing Agency.

Pitampura, New Delhi.

BSM-III INTRODUCTORY MICROBIOLOG} I+I
Theory
History and Scope of Microbiology: The discovery of micro-organism, spontaneous generatroll

conflict, germ theory of diseases, microbial eflect on organic and inorganic tratter'

Development of microbiology in India and cotttpesition of microbial world. Micmscopl and

2+l



Specirnerr Preparation: The bright field microscope, flxation, dyes and simple staining,

ditl'erential staining. Difference between prokaryotic and eukaryotic cells. Prokaryotic cell

structure and functions. Types of culture media and pre-culture techniques. Microbial growth

in rrode ls of bacterial. yeast and mycelia growth curve. Measurement of bacterial growth.

General properties ofviruses and brief d escription of bacteriophages. DNA as genetic material.

I'racticnl
l:rarrination of natural infusion and Iiving bacteria: examination of stained cells by simple

staining and Cram staining. Methods for sterilization and nutrient agar preparation. Broth

cullure. agar slopes. streak plates and pour plats, turbid metric estimation of microbial growth.

Suggested reading
l:drrard Alchano. 2002. Introduction to Microbioktpgt. Jones and Bartlett hearing.

I f eritagc J- l:vans. U G V and Killington. R A. 2008. Introductory Microbiologg't. Cambridge

I iniversitr Press. LlK.

.lanraluddin M. Malvidya N and Sharma A. 2006. Generul Microbiologt. Scientific Publishers,

\\ ashington.

lVlad igan M l' and Martinko J M. 201 4. Brock Biology of Microorganisms l4'n Edn. Pearson.

l\4adigan M. Martinko-i M and Parker. 2003. Biologt of ,\Iicroorganisnts (10'h Ed.). Prentice Hall

ol'lndia Pvt. Ltd.. New Delhr.

I)clczar Jr. Chan M..l.E.C.S and Krieg N R. 1996. Microhiologu. McGraw Hill Publishers, New

York.

Pclczer M J. 1998. Miuobiolr;gr, 5'r' Edn. Tata McGraw Hill Education Pvt. Ltd.

l)rescott l- M. Harley J P and Klein D A,.2002. Microbiolog,, (5th Ed). McGraw Hill Publishers,

\crr Ytrrk.

Singh R P. 2007. General MicrohiologT',. Kalyani Publishcrs.

Stainer R. 1981. Generul Microbblog,t. Palgrave Macmillan.
SLrllia S B and Shanta R. 1998. General Microbiologt. Oxford and IBH, New Delhi.

ISC-III FUNDAMENTALSOF HORTICULTURE 2+l

Theon
Scope and irnportance. classification of horticultural crops and nutritive value, area and

prodLrction. expofts and impons. fruit and vegetable zones of India and of different states,

nrrrserr techniques and their management, clirnate. principles, planning and layout, management
of orchards. planting systelns and planting densities. Production and practices for fruit crops.
Principles ob.iectives. types and methods of pruning arrd rraining of fruit crops, types and use of
sro\\th regulators in horticulture, water management- irrigation methods, merits and demerits,
\eed tnanagenrent. feftility management in horticultural crops-manures and fertilizers, different
n'rethods ol application. cropping sysrems, intercropping, multi-tier cropping, mulching-
obiectives. tvpes merits and demerits. classification of bearing habits of fruit trees, factors

i|' r \



influencing the fruitfulness and unfruitfulness. Top working, frame u,orking. principles ol'
organic farming, market chain management.

Practical
Features of orchard, planning and layout of orchard, tools and implernents. identitication of
various horticultural crops, digging of pits for fruit plants, planting systetns. rraining and
pruning oforchard trees, preparation of fertilizer mixtures and field application, preparation and

application of growth regulators, layout of different irrigation systems, identification and

management of nutritional disorder in fruits, assessment of bearing habits, maturity standards.

harvesting, grading, packaging and storage.

Suggested reading

Chadha K L.2001. Handbook of Httrticulture.ICAR, Nerl Delhi

Denisen E L. 1957. Principles of Horticulture. Macmillan Publishing Co.. New York.

Edmond J B, Sen T L, Andrews F S and Halfacre R G. 1963. Fnndanrntal.s ol Hot't iL'ull tu'c. f Lrtil

McGraw Hill Publishing Co.. New Delhi.

KumarN. 1990. Intoduction to Horticulture. Rajyalal<shrni Publications, Nagarcoil. TarnilNadu

Peter K V. 2009. Basic Horticrl/rrre. New India Publishing Agency

Prasad S and Kumar U. 2010. A Handbook oJ'Fruit Prothrction. Agrobios (lndia).

SafunkheDKandKadamSS.20l3. I Hondbook of I ruit Scien(:e and Technttlogl . CRC Press

Singh J. 2002. Basic Horticulture. Kalyani Publishers, t l1'derabad.

Singh N P. 2005. Ba,sic concepts oJ Fruit Science l" Edn. IBDC Publishers.

FSC-I12 PLANT PROPAGATION AND NURSERY MANAGEMENT I+I

Theory
Propagation: Need and potentialities for plant multiplication. sexual and asexttal tnethods ol

propagation, advantages and disadvantages. Seed dorrrancy types of dornrancy (scarification &

Stratification) intemal and external factors, nursery techniques nursery Inanagernent. ap()rtlr\ls -
mono-embryony, polyembryony, chimeras & bud sports. Propagation Structures: Mist charnber.

humidifiers, greenhouses, glasshouses, cold frames. hot beds. poly-houses. phytotrons nurscrl

(tools and implements), use of growth regulators in secd. types and stages of seed gernrination

with examples and vegetative propagation, methods and techniques of division-stolons.

pseudobulbs, offsets, runners, cuttings, layering, grafting, formation of graft union' tackrr

affecting, healing of graftage and budding, physiological & bio-chemical basis of rooting.

factors influencing rooting ofcuttings and layering, gr"a ft incompatibility. Anatomical studies o1

bud union. selection and maintenance of mother trees, oollection oi scion wo,'d stiek. :cion-

stock relationship, and their influences, bud wood certification. techniques of propagation

through specialized organs, corm, runners, suckers. Nursery registration act. lnsect/pes1/d isea se

control in nursery. Cost ofestablishment ofpropagation slructures

. ..,., 1./..



Practical
Mcdia lbr propagalion of plants in nursery beds, potting and repotting. Preparation of nursery
beds and sowing of seeds. Raising of rootstock. Seed treatments for breaking dormancy and
inducing vigorous seedling growth. Preparation of plant material for potting. Hardening plants
in thc' nurserv. Practicing different types of cuttings, layering, graftings and buddings including
opacitr rnd grafting. top grafling and bridge grafting ctc. Use of mist chamber in propagation
ard hardcning of plants. Preparation of plant grorvth regulators for seed germination and
\csctative propagation. Visit to a tissue culture laborabry. Digging, labelling and packing of
nLrrserv fiLrit plants. Maintenance of nursery records. ljse ofdifferent types of nursery tools and
inrplements fbr general nursery and virus tested plant material in the nursery. cost of
establishment of a mist charnber, greenhouse, glasshouse, polyhouse and their maintenance.
Nutrisnl and plant protection applications during nurserv.

Suggested reading

BoscT K. Mitra. S K. Sadhu, M K. Das.pand Sanyal D. propagation of Tropical &
Srrhrrtrytitul Horticulturul crops, volune I 13'd Re,-ised edition). Naya Udyog, 206, Bidhan
Saran i. Kolkata 700006.

C hadha K L. 2001 . Hand Book ol llorticulrure. ICAR. New Delhi.
(ianner R.l and choudhri s A. 1972. Propagation ofTropical Fruit i"ree,r. oxford and IBH

l'ublishing Co.. New Delhi.
llirrtnrann tl r, Kester. Dale E. Davies Jr. Fred r and Geneve, Robert L. plant propagation-

I'rintiplas and Pructice.s (7th Edition). pHI Learning private Limited, New Delhi-l 10001
Ra.ian S and Markose B L. (series editor prof. K.V. peter). propagation o/ Horticultural

( r.pt- Horritulrurc science serie,s zol6 New India publishing Agency, pitam pur4 New
t)elhi- | 10088.

Sadhu M K.1996. Plant Propagation.New Age International publishers, New Delhi.
Shar'a R R.2002. Propogation oJ Horricultural crop,s (principles and practices). Kalyani

l)ubl ishers. Nen' Delhi.
Slrarnra R R.2004. Plant I'r'opagation and Nursery Managemenl (rs1 Ed.). International Book

I)istributing Co.. Lucknow 226 004 U.p. (lndia)

FSC.I13 FUNDAMENTALS oF GENETICS AND CYTOGENETICS 2+1
'[ heorl
tlisturical background of genetics, theories and hypothesis. physicar basis of heredity, ce
reproduction. rnitosis. rneiosis and its significance. cametogenesis and syngamy in prants.
Mendelian genetics-Mende|s principres of hereditl, deviation fiom Mendelian inheritance,
pleiotrop). threshold characters, co-dominance, penetrance and expressivity. chromosome
theon of inheritance. gene interaction. Modification of monohybrid and dihybrid rations.
Multiple alleles. quantitative inheritance linkage and crossing over. sex linked inheritance and
characters Cvtoplasmic inheritance and maternal effccts. Chemical basis of herediw. structure

.?



of DNA and its replication. Evidence to prove DNA and RNA - as genetic material. Mutations
and their classification. Chromosomal aberrations. chanses in chromosome structure and

number.

Practical
Study offixatives and stains. Squash and smear techniqLres. Demonstrations of permanent slides

and cell division, illustration in plant cells, pollen fertility and viability. determination ol'
gametes, Solving problems of monohybrid, dihybrid, and test cross ratios using chi-square test.

gene interactions, estimation of linkages using three poinl test cross frorn F: data and

construction of linkage maps. Genetics variation in pea.

Suggested reading
Gardner E J, Simmons M J and Snustard DP. Principle.s rf Genetics. John Wiley & Sons'

Klug W S and Cummings M R.2003. Concept of Genetlc'r' Peterson Edu.

Lewin B. 2008. Gene IX. Jones and Bartlett Publication.

Russell P J. 1998. Genetics. The Benzamin/ Cummings PLrblication Co'

Snustad D P and Sirnmons M J. 2006. Cenetics 41h Ed John Wiley & Sons

Strickberger M W .2005. Genetics(Ill Ed.) - Ptentice Hall' New Delhi' India'

Tamarin R H. 1999. Principles of Genetics. Wm C. Brou'n Publication'

Uppaf S, Yadav R, Subhadra and Saharan R P.2005 Ptqt1ical Mannl on Busic'utd Appliad

Genetics. Deoartment of Genetics, CCS HAU Hisar.

ENG-001 Communication Skills and Personality Development 1+l

Theory
Structural Grammar: lntroduction of Word Classes: Structure of Verb in F-nglish: tJses ol

Tenses: Study of voicel Study of conjunctions and Prepositions; sentence Patterns in [nglish.

Reading and comprehension of general and technical articles, pr6cis writing, sumnrariztng.

abstracting; Organizing seminars and conferences.

Practical
Structural Grammar: Exercises in word classes, identit'ication and study ofverbs in sentences-

application of tenses and voice, exercises in conjunctions and prepositions. othcr structural

grammar exercises, report writing, letter writing (different types of letters) Spoken L'nglish:

conversations of everyday life. the concept of stress: stress shifl. Silent letters in words. basic

intonation pafterns. preparing and address. individual and group presentati()ns' irnprotnptt'

presentation, public speaking and Croup discussion.

Suggested reading

Bafasubramanian T . lg8g. A'text book oJ PhoneticsJbr Intlian Studenls. orient Longman. Neu

Delhi.

Balasubrmanvam M. 1985. Business Communication' Vani Educational Books' New Delhi'

\)\ . r.



Bharati r. Hariprasad M and Prakasam Y. personality Derelopment and Communicative English.
Neelkamal Publications Pvt. Ltd. New Delhi.

c arnegie. Daf e. 20 12. Hov' to lYin Friends and Influence people in the Digital Age. simon &
Schuster.

Cove,i Stephen R. 1989. The Seven Habits of Highly Successful people. Free press.
Krishnasrvamy.. N and Sriraman, T. 1995. Current Englishfor Colleges. Macmillan India

l,td. Madras.

Krishna M and Banerjee M. 1990. Developing Communication skills. Macmillan India Ltd. New
Delh i.

Nararanaswanry V R. 1979. Strengthen your l(riting. Orient Longman, New Delhi.
Naterop J B and Rod R. 1997. Terephoning in Engrish. cambridge University press, cambridge.
Rar nrond M. Engli,,;h Grannnar in U.re. Cambridge University press

Slrarnra R C and Mohin K. 1978. Bu'iness co*espondence. Tata Mc Graw Hill publishins
( .lntpan\. \eu Delhi.

Spitzberg B. Barge K and Morreares p.2006. Huntan ctnnrunicorion: Motivation, Knowredse
r{ .t/rll/r. Wadsuorth.

I ha olfit'ittl Guidc to the TOEFL re"rr-lv Edition, Educational resting Services. McGraw Hill.
Neu Dclhi.

Venna. K C.2013. The Art of Comnunication. Kaloaz.
\\ ren and Martin S. Keyto Highschool Engtish Grummar ancl Composition- Chand and,

( onrpan]- Ltd.. Nerv Delhi

BSB.OOI INTRODUCTORYBOTANY
Theon

(2+l) NC

Introduction to Botany and generar classification of prants. parts ofa typical flowering prant.
\4orpholog' ofroot. stem. reafand frower. structure and types ofprant tissues. rnt€mar ,trurtur"
ol dicot and monocot srems. rools and a typicar reaf. Significance of rife styre with special
rcl'ercnce to afternation of generations in Chramydomono.s, Rhizopus, Funaric, Atriantum, pinus
and a flowering plant. Importance of platns in relation to environmenm.
Practical
i\'lorphological studies of roots, stems, reaves and flowers. Studies of permanent srides ofhistrbgr and anatomy. Morphorogicar studies of garnetophytes and sporophytes of the prants
pcrtarnrng to the rife cycre. Generar survey of the rocar vegetation . A fierd trip during the
sctt,]ester.

Suggested reading

Bhatia K N and Widge S S. Elementary Botdny. Modest printers, Jallandhar.
Bhatia K N and Widge S S. Elenentaryt Botaly (New Style) Vol. Il. Trueman Book Company,Old Railrr a1 Road. Jallandhar.
l)Lrtta A C. .1 Clu.tt btnk oJ'Botuny. Oxford University press USA.
I)urta A C'. Botun /br Degree Stutlcnt (20rl Ed) Oxford University press USA.

.\:' \:t,:



NCERT. Biologt Textbookfor Class XI and X{ NCER I. New Delhi.

BSM-OOI BASICMATHEMATICS (3+0)

Elementary idea of complex number. Arithmetic and Geornetric progressions. Elementary idea

of permutation and combination. Binomial theorem for positive integral index, any index and

their applications. Addition and subtraction formulae. A, U and C, D formulae. Sine and Cosine

formulae. lnverse trigonometric functions. Introduction to matrices and determinants. special

type of matrices, addition, subtraction and multiplication of matrices. lnverse ofa matrix

solution of system of linear equations using Cramer's rttle and matrices nrethod.

Suggested reading

Mohindra, J P. Models ABC of Mathematics.

PED-()()l PHYSICAL AND HEALTH EDUCATION (0+l)

Practical
Physical Education: Introduction to physical education. Posture, exercise fbr good posture-

physical fitness exercises for agility, strength, coordination' endurance and speed Rules are

regulations of important games, skill development in anl one of the games fbotball' hockel-

cricket, volleyball, ball badminton, throw ball, tennikoit. Participation in one of the indoor

games - shuttle badminton, chess and table tennis Rules and regulations of athletic events'

participation in any one of the athletic events - broad .iump' high jump' triple 'iurrp' .iavelin

throw, discuss throw, shot put, short and long distarrce running. Safery education' m()\elncrll

education, effective way of doing day{oday activities. First-aid training. coaching fbr rna.jor

games and indoor games. Asans and indigenous ways for physical fitness and curatirc erercises

Exercises and games for leisure time, use and experience lmportance of Asanas and Surla

namaskar. Free hand exercises and Yoga. Recreation: dellnition, agencies promotlng recreatlon'

camping and recreation. Note: warming up and conclitioning exercises are cornpulsory belirre

the commencement of each class.

Suggested reading
AnejaOP. Encycktpaedia ofPhysical Edu/atittn, Sportt untl Exercise Scienca (4 volumes)'

Sharma A. Encyclopaedia of Health and Plrysical EtlucLtion (7 Volumes)'

chaudhery N V and Jain R. Encycktpeclia ofYoga Heulrh and Physicul Ethtct k;n (7 Volumes).

Edwin F Bryant. Yoga Sutrap oJ Patanjali.

Modak p. Sharma o P and Jain D. Enqclopaedia of Sports and Ganes with Lutevt Rulas utttl

Reg ations (8 volumes).



ORI-OO1 ORIENTATION (1+0)

Theory

Rele'ance Of agriculture / horticulture: food and nutritional security ( green / white / golden
Icr'olution). histoD' of agricultural education in lndia,; establishment of agricultural and
horticultulal universities (SAUs) - land grant palterrr of USA; ICAR and its functions:
organizational sct-up and profile of ySpUHF: acadernic regulations - general terminology,
rcgistration. introduction to course curriculum, credit system and credit load, examination and
e\aluatiol'r. calculation of oGpA ; awards and scholarships ; advisement: conduct. discipline.
pcna ltics. etc..

NATIONAL SERVICE SCHEME/NATIONAL CADET CORPS (0+1)

.;, | "':"

I)rtctical

NSS: Orientation of students in national problems, study of philosophy ofNSS, fundamentals
ri!:hts. directive principles ofstate poricy, socio-economic structure of Indian society, popuration
problenrs. briel'of five year plan. Functional riteracl', non-forrnar education of rural youth,
c'adication o1'social evils. awareness programmes, consurner awareness, highrights ofconsumer
act. lanvironment enrichment and conservation, hearth, f'amiry werfare and nutrition. NCC:
Introduclion to NCC. defense services. system of NCC training, foot drilr, sizing, forming up in
thrcc ranks' rpen and close order march, dressing, getting on parade, dismissing and fating out,
salutrng. nrarching, arrns drill. shoulder arm, order arm, present arm, guard of honour,
cerc*rniar drirl. weapon training - rifle bayonet, light machine gun, sten machine carbine,
introduction and characteristic stripping, assembling and creaning, roading, unroading and firing.
l-ield crafi. visual training, targets, judging distance, fire disciprine and fire contror orders, battL
crati' t'ield signals' description of ground, section formation, section battre drilr, scouts and
patrols' arnbush. field engineering' rnap reading. conventionar signs, grid systems, use ofservice
protractor. prismatic compass and its use, self_defensc, general principles, precautions and
lraining. atacks and counter attacks. marching and searching, first aid, hygiene and sanitation,
cir il dcf'errse. leadership and NCC song.

vsc-12r rRoprcAl- AND suB-riSHBil?*;Tr^"LE cRops 2+l
Thcon
Area' production. economic importance and expo't potential of tropical and sub-tropical
\'csctable crops. Description of varieties and hybrid. climate and soil requirements, seed rate,
rrrcparation of field. nursery practices: transpranting of vegetable crops and pranting for directry
so\\ n/lransplanted vegetable crops. Spacing, planting s),stems, water and *e.d .anagement;rlLrlficrl rranagernent and deficiencies. use of cheinicars and growth regurators. croppingslstems' harvest. yierd' postharvest handling, economics and marketing of tropical and sub-



tropical vegetable crops such as tomato, brinjal, chillics, capsicum. okra. amaranthus. cluster
beans, cowpea, lab-lab, snap bean, cucurbits, moringa. curry leaf, ponulaca. basella. sor.rcl and

roselle,

Practical

Identification and description oftropical and subtropical vegetable cropsl nursery practices and

transplanting, preparation of field and sowingiplanting lbr direct sown and planted vegetablc

crops. Herbicide use in vegetable culture; top dressing of fertilizers and intercultural: Lrse of
growth regulators; identification of nutrient deficiencies. Physiological disorder. Harvest indices

and maturity standards, post-harvest handling and storage, marketing, seed extraction (cost 01'

cultivation for tropical and subtropical vegetable crops), project preparation firr comtnercial

cultivation.

Suggested reading

Bose T K. Z}}2.Vegetable Crr.ps. Nayaprakash. Kolkatrl

Chadha K L. 1993. Advances in Horticultu"e. Malhotra Ptrblishing House. New Delhi

Choudhary B R. 2009. I Texl book on Production Techntlogt of'Vegelubles. Kalyani Publishers

Ludhiana.

Choudhury B. (ICAR). 1990. Vegetables. 8th Edition. National Book Trust, New Delhi'

Dhaliwal M S.2008. Handbook oJ VegeloSlg Crops Kallani Publishers Ludhiana

Gopal Krishnan T R.2007. Vegetable Crops. New lndia I'ublishing Agency New Delhi'

Hazra P. 2006.Vegelable Science. Kalyani Publishers. Ludhiana

HazraP.20ll. Modern Technology in Vegetuble Production.New lndia Publishing Agencl '

New Delhi.

Kamath K Y .2007 .Vegetabte Crttp Production. Oxford Book Company' Jaipur

Nath Prem. lgg4.Vegetabtes.for the Tropical Regions ICAR New Delhi

Sharma P. 2007. Vetaetables : Disease Diagnosis and llionorutge,terl. Avishkar PLrblishers

Jaipur

Vefayudhan P S and Singh D P. 1987. Vegetablesfor the Tropicul Region lCAR' Neu Delhi'

Rana M K. Z}}S.Olericulture in India- Kalyani Publishers. Ludhiana

Shanmugavef u K G. lgsg. Protluction Technology o;f l/tgctable Crops' Oxfbrd &lUH

Publishing Co. Pvt. Ltd, New Delhi.

Singh D K. 2007. Motlern vegetable varieties and Prorlacllor. IBN publishers. Technologl

lnternational Book Distributing Co' Lucknow.

Singh Umashankar.2008.Intlian Vegetables. Anmol t'rrblications Pvt'l'td New Delhi'

Thamburaj S.2014.Text Book ofVegetable, Tuber (lrops untl Sprces lCAR'Neu Delhi

Uma Shankar. 2008. Vegetable Pest Managentent GuidL /br Farmer'r' lnternational llook

Distribution Co. Publication. Lucknow.

Yawalkar K S.2008. Vegetable Crops in Intlia Agri-tlonicultural Pub House Nagpur' 2004

NRS-I2I SOILFERTILITYANDNUTRIENTMANAGI'MENT I+I
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1'heory
lntnrduction to soil fertility and productivity- factors affecting. Essential plant nutrient elements-

firnctions. deficiency systems, transformations and arailability. Acid, calcareous and salt

all'ected soils characteristics and rnanagement. Soil organic mafter, Role of microorganisms in

organic rnatter- decomposition - humus formation. Importance of C:N ratio and pH in plant

nutrition. soil buffering capacity. lntegrated plant nutrient management. Soil fertility evaluation

rnethods. critical lirnits of plant nutrient elements and hunger signs. NPK fertilizers:

cornposition and application methodology, luxury consumption, nutrient interactions, deficiency
\\ nlptorns. visual diagnosis. Plant nutrient toxicity slmptoms and remedies measures. Soil test

crop response and targeted yield concept. Biof'enilizer. Nutrient use efficiency and management.

Sccorrdarl and micronutrient fertilizer. Fertilizer control order. Manures and fertilizers
classitlcation and nranuf'acturing process. Properties and l'ate of major and micronutrient in soils.

[]ertilizer use et'ficiency and management. Effect ofpotential toxic elements in soil productivity.

Practical
Anah'sis of soil for organic rratter, available N,P,K arrd Micronutrients and interpretations.
Gr psur.n requirement of saline and alkali soils. Lime requirement of acid soils. Estimation of
organic carbon content in soil. Determination of Boron and chlorine content ln soil.
Detennination of Calcium, Magnesium and Sulphur in soil. Sampling of organic manure and
f'crtilizer lbr chernical analysis. Physical properties of organic manure and fertilizers. Total
nitrtlgen in urea and farmyard manure. Estimation of ammonical nitrogen and nitrate nitrogen in
anrnronical t'enilizer. Estimation of water soluble P:Os, Ca and S in SSP, Lime and Gypsum.
l-stitration o1'Potassium in MOP/SOP and Zinc in zirrc sulphate. Visiting of fertilizer testing
lilb()[al()r\.

Suggested reading

Ilasak RK.2000. Fertilizers A Text book. Kalyani publishers,New Delhi.
Bradr N C and Weil R R. 2010. E.lenents oJ the Nuturc and properlies oJ $its (3d Edition.),

I)clrrsrrn pdx( 211,,t. Neu Delhi.
L)as I) K. 201 l. Intnnhrctory Soil Science (3d Edition). Kalyani Publisher, Ludhiana (lndia).
l:ertilizer control order. 1985. The fertilizer Association of India, Shaheed Jit singh marg, New

Delh i.

llavlin ct ul. 2014. soil Fertility and Fertilizers: An Introduction to Nutrient Management (8th
Edition). PHI Learning pvt. Lrd.. Delhi.

f ndiarr Societv of Soil Science. 2002. Fundantentals of soil science. lndian Society of Soil
\e icncc. IARI. lreu Delhi.

KanuarJ S. (F.d). 1976. Soil Fertility; Theory and practZc, ICAR, New Delhi.
lVlcngel. cr a/. 2001. Princilles oJ plunt Nutrition (5'l Edition), Sprrnger.
seetharaman S, Biswas B C, Yadav D S and Mathesrvaru S U. 1996. I{and Book on Fertilizers.

Oxlbrd and IBH Publishing Cornpany, New Delhi.'l'andon fl t. s. 1994. Fertilizers Guide. Fertilizers Development consultation organization, New
I)e lh i.



Tisdafe S L, Nelson w L and Beaton J D. r993. Soil Fcrti!ity antl Fertilizers. Macrnilan
Publishing Company, New york.

Yawalkar K S, Agarwal J P and Bokde s. 1992. Munures ontl Fertilizers. Acri. Honicultural
Publishing House, Nagpur.

ENS-l2l Environmental Studies and Disaster Management 2+l
Theory
Environmental studies: Definition, scope and importance. Natural Resources, Forest resources.
Water resources, Mineral resources, Food resources, Energy resources, Land resources.
Ecosystems-Concept ofan ecosystem, Structure and function ofan ecosystem, Biodiversity and

its conservation, Environmental Pollution (soil, water. air. noise), Solid Waste Management.
Social Issues, Environmental ethics, Wasteland reclamation, Environment Protection Act. Air
(Prevention and Control of Pollution) Act. Water (Prevention and control of Pollution) Act.
Issues involved in enforcement ofenvironmental legislation. Public awareness, Environment and

human health, Women and Child Welfare, Natural Disastcrs, Man Made Disasters. Disaster

Management

Practical
Field work: Study ofrenewable energy systems. Visit to a local area to document environmental

assets river/ horticulture crop production/ grassland/ h ill/ rnountain. visit to a local polluled site-

Urban/ Rurali lndustriali Agricultural, Study and documentation ofcommon plants. insects. birds

and study of simple ecosystems-pond, river, hill slopes, etc.

Suggested reading

Ahluwalia VK and Malhotra 5.2006. Environmental Stitnce. Ane Books India.

Anjaneyulu Y .2004. Introduction to Environmental Science. BS Publications.

Bernard J, Nebel and Richard T Wright.l993. Environnter al Science: The Wu1, the World

Works. Prentice-Hall Professional. New Delhi.

Bharucha Erach. 2005. Text Book of Environmentol Studi(s fbr Undergruduule (irta.sa.r.

University Grants Commission, University Press, Hl,derabad.

Chary M and Reddy J R. 2004. Principles oJ Environnental Studie.r. BS Publishers. H;-derabad.

Chauhan A S. 2009. Entironmental Studies.3'd Edition. Jain Brothers.

Climate change. 1995l. Adaptation dnd mitigation of climtle change-Scientilic Techniutl

Anolysis Cambridge University Press, Cambridge.

Das RC and Behera DK. 2008. Entironmental Sciencc - !'rinciples and Praclicc. Prentice -Hall
of India Pvt Ltd.

Dhaf iwaf G S and Kukal S S. 2005. Essentials of Enrironment Scicnce. Kalyani Publishers

Santra

Gilbert M, Masters and Wendell P. Ela. 2013. Inlroducliotl to Em'ironnenlal Engincering uttd

Scle nce. Pearson Education Limited, NY, USA.

Gupta P K. 2004. Methods in Environmental Analysi5 - l4'uter. Soil qnd Alr. Agrobios- Jodhpttt

. il



IlLrsain Ma.f id. 2013- Environntent and Ecology: Biodiver'sity, Clinate Change and Disaster

,Wqnugc rcnl. online book.

Kaul S N and Cautam A.2002. llater and ll/aste llatcr Analysis. Days Publishing House, Delhi.

Sharrna J P.2003. tntnxluclbn to Ettrit'onment Science. Lakshmi Publications.

Slranna R K and Sharrna G.2005. Natu'al Disaster. APH Publishing Corporation, New Delhi.

SLrreslr K and Dharneja. 2009. Em,ironne lal Engineering and Manogemenl. S. K. Kataria &
Sons. Nelr Delhi.

PHT-I2I FUNDAMENTALS OF FOOD AND NUTRITION I+I
Theor-l

Food and its lunctionsi Physico-chem ical properties o1'lbods; Food preparation techniques;

Nutrition and relation of nutrition to good health. Characteristics of well and malnourished

population: Iinergy- Definition, detemination of energl requirements, determination of food

energy and total energy needs of the body: Carbohydrates - Classification, properties, functions,

sources and requirements: Carbohydrates -Digestion, absorption and utilization; Protein-

classitlcation. properties. functions, sources, requirements, essential and non-essential amino

acids: Protein - digestion and absorption, Quality of ploteins -PER, NPR, NPU etc,

sLrpplernentarv value of proteins and deficiency diseases; I-ipids --classification, properties,

lirnctions" sources" requirements. Saturated and unsaturated fatty acids; Lipids - Digestion,

absorption and utilization and deficiency diseases; Mineral- nutrition, macro and micro- minerals
(Ca. I-e and P). functions. sources, requirements and deflciency diseases; Micro minerals-
lirnctions. sources. requirements and deficiency diseases: Vitamins- functions, sources,

rcquirernents and deficiency diseases; Balanced diet, Recornmended dietary allowances for
various age groups Assessment ofnutritional status ofthe population.

l'ractical
F-r,aluation of quality attributes; Methods of measuring lood ingredients; Effect of cooking on

rolLrrc and rveight: Deterrnination of percentage of edible portion of food stuffs; Browning
rcactior.rs of Fruits and Vegetables: Microscopic exanrination of starches; Estimation of energy

r alue ol' Foods: Estimation of protein value and fat value of foods; Planning diet for various age

group s.

Suggested reading
Anira T. 1996. Food and Nutrition. S'd Edirion. Oxford. 198327668
(iopalan C. Ranrasastri B V and Balasubramnian S C.1996. Nutritive value of Indian Foods.

National Institute of Nutrition, ICMR, Hydrabad- 500007, lndia
Kurrud K. Gupta S. Jain S, Seth R, Mahna R and Puri S. 2005. Textbook of Nitrition and

Dictati..t. Elite Publishing Home Pvt Ltd., Ansari Road, New Delhi- I100 002.
Manoranjan K and Sangita 5.1996. Food Pre.servation and Processing. Kalyani publishers.

MLrdarnbi S R and Rajagopal M V. 1990. Fundarnentals of Food and Nutrilic'n, 3d Edition. New
Ase lnternational Publishers. (P) Ltd.. Publishers. Nerv Delhi-l l0 002



Mudambi S R and Rajagopal M V. 2009. Fundamentals ol Food, Nutrition and Diet Thcrapy.
New Age lnternational Publishers, (P) Ltd., Publishers. New Delhi-ll0 002

Shakuntala Manay N and Shadaksharaswamy M. 2001. Foods- facts ond Principles,2nd Edition.
New Age lntemational (P) Ltd., Publishers. New Delhi-l l0 002

Swaminathan M. 1985. Food and Nun'ifioz, Vol I & 2. BAPPCO, Bangalore.

FSC-121 TEMPERATE FRUIT CROPS 2+I
Theory
Classification of temperate fruits, detailed study of areas. production, varieties. climate and soil

requirements, propagation, planting density, cropping systems, after care training and pruning.

self-incompatibility and pollinisers, use of growth regulators, nutrient and weed management.

harvesting, post-harvest handling and storage of apple, pear, peach, apricot. plum. cherD.

persimmon, strawberry, kiwi, almond, walnut, pecan nut. hazel nut and chest nut. Re-planl

problem, rejuvenation and special production problems like pre-mature leaf fhll. physiological

disorders, important insect - pests and diseases and their control measures.

Practical

Nursery management practices, description and identiflcation of varieties of above crops.

manuring and fertilization, planting systems, Orchard floor management, preparation and use of
growth regulators, training and pruning in apple, pear. plum, peach and nut crops Visit to

private orchards to diagnose maladies. Working out ecoltomics for apple, pear, plum and peach

Suggested reading
Banday F A and Sharma MK.2010. Advances in Tempcrale Fruit Ptotluclion. KalY ani

Publishers.B- I /292, Ra.jinder Nagar, Ludhiana-l 4 I 00lt.

ChadhaT R.200l.Text Book ofTemperate Frzlls. Indian Council ofAgricultural Research.

New Delhi.

Chattopadhya T K. 2000. I Text Bookon Pomologt (Temperate Fruits) Yol.lV Kalyani

Publishers. Hyderabad.

Chattopadhyay T K. 2009. A text book on Pomologt-IV Devoled to Tcntptute .lruit r. Ka l1 an i

Publishers.B- I /292,Raj inder Nagar,Ludhiana- 141008

Das B.C and Das S N. Cultivalion of Minor Fruits. Kaly an i Publishers.B-l1292. Ra.iinder Nagar.

Ludhiana- 141008.

David J and Laone N E. 1999. Subtropical and Ternperutu Fruit Production. CAI)1.

Publications.

Dhiffon W S.2Ol3. Fruit Production in India. Narendra Publishing House. New Delhi.

Misra K K. 2014. Text book ofAdvanced Pomologt. Biotach Books.4762-63' Ansari Road.

Darya Ganj, New delhi-l1002.
Mitra S K, Rathore D S and Bose T K. 1992. Temperate lrruit crops. Horticulture and Allied

Publishers, Calcutta.



FSC-I22 TROPICAL AND SUB.TROPICAL FRUITS
Theon

2+l

Honicultural classification of fruits including genome classification. Horticultural zones of
India- detailed study ofarea, production and export potential, varieties, climate and soil

rcquirements. propagation techniques, planting density and systems, after care, training and

pruning. Management of water, nutrient and weeds, special horticultural techniques including

plant grorvth regulators. their solution preparation and use in commercial orchards.

Phl siological disorders. Post-harvest technology, harvest indices, harvesting methods, grading,

packaging and storage of the following crops. Mango, , banana, grapes, citrus, papaya, sapota,

tLrar a" pineapple. jackfruit. avocado, mangosteen, litchi. carambola durian, rambutan, bilimbi,
loqLrat. rose apple breadfiuit and passion fruit. Bearing in rnango and citrus, causes and control

rreasures of special production problems, alternate and irregular bearing overcome, control
nrcasures. Seediness and kokkan disease in banana, cilrus decline and casual factors and their
rnanagement. Bud fbrecasting in grapes, sex expression and seed production in papaya, latex

e\traction and crude papain production. economic ofproduction.

Practical

Description and identification of varieties based on flower and fruit morphology in above crops.

Training and pruning ofgrapes, mango, guava and citrus. Selection of site and planting system,
pre-treatn'rent of banana suckers. desuckering in banana. sex forms in papaya. Use of plastics in
tiLrit production. Visit to comrnercial orchards and diagnosis of maladies. Manure and fertili2er
application including bio-fertilizer in fruit crops, preparation and application of growth
regulators in banana. grapes and mango. Seed production in papaya, latex extraction and
prcparation of crude papain. Ripening of fruits, grading and packaging, production economics
for tropical and sub-tropical fruits. Mapping ofarid and semi-arid zones of India. Botanical
dc'scription arrd identification of ber, fig, jamun, pomegranate, carissa, phalsa, wood apple, West
Indian cherrl. tamarind. aonla. bael and annona.

Suggested reading

Bose l' K. Mitra S K and Sanyal D.2002. Tropical and Sub-Tropical-Vol-1. Nayaudyog-
Kolkata

Chadda K L.. 2009. Adyunces in Horticulture. Malhotra publishing House, New Delhi.
Chadha K L. 2002. 2001. Hqnd book of Horticulture.ICA R, New Delhi.
Chattopadhl,ay 'l' K. I 997. Texl book on pontologt. Kal,t'ani publishers, New Delhi.
('hunda'rrat B S. l'990. Arid./i.uit culture. Oxford and lBH, New Delhi.
I)hillon W 5.2013. Fnrit Prcductionin India. Narendra publishine House. New Delhi
Ladaniva M S. 2013. ('ifi.us Fruils. EIsevier, India post ltd.
f .itz R E. 2009. The Mango 2"d Edn. Cabi publishing, Willingford, U.K.
Iirrjput C B S and Srihari Babu R. 1985. Citriculture. Kall,ani publishers, New Delhi.

\, - ' .'-1r.,r'.
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Mustafa M M.2009. Banana-new innovations. Westville publishingHouse. 
Neu

Singh S p. 2004. Commerciatfruits. Karyanipubrishers. New Derhi.Symmonds, 1996. Banana.ll Edn. Longman, ,*0"". 
". '"'"

iffi-#t wArER MANAGEMENT rN HoRrrcuLruRAL cRops l+r
Importance of water, water resources in India. Area of dirl'erent crops under irrigation, tirnctionof water for prant growth. effect of moistu.e stress oi ";;;;-* Avairabre and unavailabresoil moisture _ distribution of
moisture exrraction pattern -::J iliffi;:iiX"tJfi"ilT ;:;j ::r*::*:;_ ,,,. ,,water potentiar crimatorogicar approach - use or pun 

"u,f 
o.ii"ter - f-actor for crop growthstages - criticar stages ofcrop growth for inigation. Irrigation scheduring - differenr approaches- rnethods of irrigation - surface and sub-surface p."rrrii."a n.,",trods viz., sprinkler and dripirrigation, their suitabirity, merits and u-itutio"., it.tig"ti"r,, 

""onon',. use of irriqation *arer.water management probrem, soirs quarity of irr'*"'"" *.*r, titgation management praclicesfor different soils and crops. Layout ofdifferent irrigation ,yrt"n,,r, orip. sprinkler. Layout ofun0erground pipeline system.

Practical

Measurements of irrigation water.by using water measuring devrces, use of conrmon lonnu la inirrigation practices, practicing of rarrd r"uJIrng unJ runa ,t,ffi ,rpt.."nts" rayout tbr difi.erentmethods ofirrigation' Estimation of soir moisture con.tunt, un-a soir moisture by usingdifferent' methods and instruments, scheduling ofirriguriun, oirt"r"nt upproaches. practicing usc,of instruments' estimation of i*igation. effici"""" 
""0 

*"i"r *quirements of honicurturar crops.irrigation planning and scheduling, soil moisture conservation practices.

Suggested reading
Carr M K v and Erias F ' 2012. Advances in l*igarion Agtrtnonty. Cambridge Universitl press.Michaef A M. 2015. Irrigation f\eory and pra)iic"_". Vii", f rUlirr-ling house pvt.. Ltd.vu]m.f1o K.2004. Irrigarion woter manogement; principres and proctice.s.prentice Ha ofInd ia Pvt. Lrd.,
Patil S v and Ra'f akumar c R' 2016. ya.ter Manogenknr in Agricurttn e tntr Horr it.urrurur ('rtry.s.Satish serial publishing House, Delhi.
Rao Y P and Bhaskar S R.200g. h.rigation technolog,. T.heory and prat.tir..c. Agroteclrpublishing Academy, Udaipur.
sharma P K 20rT rntroduction to soir physics.52g p, westvite pubrishing House. New Derhi.

\..
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FSC-I23 FUNDAMENTALS OF PLANT BREEDING 2+l

Theory
Plant breeding as a dynanric science, genetic basis of Plant Breeding - classical, quantitative and

rnolecular. Plant Breeding in India - limitations, major achievements, goal setting for future.

Sexual reproduction (cross and self-pollination), asexual reproduction, pollination control

nrechanism (incornpatibility and sterility and implications of reproductive systems on population

strLrcture). Genetic components of polygenic variation and breeding strategies, selection as a

basis ol' crop breeding. Hybridization and selection - goals of hybridization, selection of plants;

population developed by hybridization - simple crosses, bulk crosses and complex crosses.

Ceneral and special breeding techniques. Heterosis - concepts, estimation and its genetic basis.

ltfrcding liu resislancc ol'biotic and abiotic stresses. Polyploidy breeding. Mutation breeding.

Practical
Detennination of mode of reproduction in crop plants, handling of breeding material, segregating

gcncrarions (pedigrcc. bulk and back cross methods), Field layout. and maintenance of experimental

rccords in self and cross pollinated crops. Demonstration of hybrid variation and production

teclrniques.

Suggested reading
A llard R W. | 98 | . Principles oJ Plant Breeding. John W iley & Sons, New York.
Chopra V L.2004. Plant Breeding: Theory and Practice. Oxford & IBH Publishing CO. Pvt.

L-td.. New Delhi

Chopra V L. 2001. Breeding Field Crops. Oxford & IBH Publishing CO. Pvt. Ltd., New Delhi.
(iLrpta S K.2005.Practical Plant Breeding. Agribios.
Poh lnran J M and Bothakur D N.. 1972. Breeding Asian Field Crops. Oxford & IBH Publishing

CO. Pvt- Ltd.. New Delhi.
Ro1 D. 2003. Plant Breeding, Analy.sis ond Exploitatiut of Variatior. Narosa Publication

llouse.

Sharrna J R. Principles and Practices of Plant Breeding. 'fata McGraw Publishing Company
Ltd.. \eu Delhi

Sinrronds N \Y.1990. Principles oJ Crop Improvement. English Language Book Socity.
Singh B D.2006. Plant Breeding. Kalyani. lndia.
Singh P.2002. OhjeL'tivc Genetics und Plant Breeding. Kalyani Publishers, Ludhiana.
Singh P 2006. Essentials oJ Plant Breeding. Kalyani Publrshers, Ludhiana.
Singh S and Pawar I S. 2006. Genetic Bases and Methods of Plant Breeding. CBS.

i1 'l rl 
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FSC-124

Theory

DRYLAND HORTICULTURE

NATIONAL SERVICE SCHEME/NATIONAL CADT]T CORPS

Practical

t+l

Definition, importance and Iimitarion of dry rand horticLrrture, present status and t.uture scopc.constraints encounter in dry rands. Agro-climatic fealures in rain shadow areas. scarse water
resources, high temperature, soil erosion, run_off Iosses e1c.

Techniques and management of dry rand horticurture. watershed deveropment" soir and rvater
conservatron methods-terraces, contour bunds,etc. Methods ofcontror and inrpoLrnding ofru'-off water-farm ponds' trenches, macro catch pits,etc..i7-.r11& water harvesting methods. nlicro
catchment, different types of tree basins etc. Methods of reducing evapotranspiration. use or.
shelter belts, mulches. antitranspirants, growth regurators, and etc. water use etficien*,-need
based economic and conjunctive use of water, micro systems of irrigation etc. Serecti.n or'
plants having drought resistance. Speciar techniques, pranting and after care-use of seedling
races, root stocks, ir-,rllr., grafting, deep pitting/planting- canopy management erc.

Characters and special adaptation of crops: ber, aonlt, annona, Jamun, wood apple. bael.
pomegranate, carissa, date palm, phalsa, fig, west Indian cherry and tamarind.

Practical

Study ofrainfall patterns. contour bund ing/trenching, micro catchments. soir erosi.n and its
control. study of evapotranspiration. murches and micro irrigation systems. Speciar techniqr.res
of planting and aftercare in dry rands. Study of morphorogicar and anatomicar f'eatures of
drought tolerant fruit croDs.

Suggested reading
Chundawat B S. 1990. Arid Fruit Culture. Oxford and IBll. New Delhi.
Kumar P T, Suma B, Bhaskar J and Sathesan K N.200g. Manugentenr .f Horlicurtt,.ur (,rt4t.t.

New India Publishing Agency
Taroj P L, vashishtha B B and Dhandar D G.2004. Ath,anlce:; in Arid HortiLurtur.e. rnrernal

Book Distributing Co., Lucknow.

(0+l )

NSS: orientation of students in national problems, study of philosophy of NSS. lundarrenrals
rights, directive principles ofstate policy, socio-econornic structure oflndian societv, population
problems, brief of five year plan. Functionar riteracl, non-formar education of rurar youth.
eradication ofsocial evils, awareness programmes, consurner awareness, highlights ofconsumer
act. Environment enrichment and conservation, health. l'arnily welfare and nutrition. NCC:



Inrroduction to NCC, defense services, system ofNCC training, foot drill, sizing, forming up in

rhree ranks. open and close order march, dressing, getting on parade, dismissing and falling out'

srlLrting. marching. arms drill, shoulder arm, order arm, present arm, guard of honour,

ccrerronial drill. weapon training - rifle bayonet, light machine gun, sten machine carbine,

introduction and characteristic stripping, assembling and cleaning, loading, unloading and firing.

Ficld craft. visual training. targets. judging distance, firc discipline and fire control orders, battle

crali. tleld signals. description of ground, section formation, section battle drill, scouts and

patrols- anbuslr. field engineering, rnap reading, conventional signs, grid systems. use ofservice

protractor. prisrnatic compass and its use, self-defense, general principles, precautions and

training. atlacks and counter attacks. marching and searching, first aid, hygiene and sanitation,

cir il del'ense. leadership and NCC song.

PPP-2I I FUNDAMENTALS OF PLANT PATHOLOGY 2+l

Thco 11

lntfoduction to the science of phytopathology, its ob.iectives, scope and historical background.
( lassillcation o1'plant diseases. symptoms, signs, and related terminology. Parasitic causes of
plant diseases (tungi, bacteria, viruses, phytoplasma. protozoa, algae and flowering parasitic

plants)" their characteristics and classification. Non-parasitic causes of plant diseases. lnfection
process. Survival and dispersal of plant pathogens. Plant disease epidemiology, forecasting and

discasc assessrnent. Principles and methods of plant disease management. lntegrated plant

dlsease utanagetnent. Fungicidcs classilication bascd on chcmical naturc, Commonl). uscd f'ungicides,

bactcricidcs iind ncmaticidcs.

I'ractical
funriliaritr nith general plant pathological laboratory and field equipments. Study of disease

s)!nptonls and signs and host parasite relationship. tdentification and isolation of plant
pathosens. Koclr's postulates. Preparation of fungicidal solutions, slurries, pastes and their
ann lications.

Suggested reading

Agrios Ci N.2006. Plunr I'uthologt. Elsevier Academic pless, London.
,Alcropoulos C J. Mirns C W and Blackwell M. 1996. Itth.oduclion to Mycology. Wiley Eastern

l.td.. Neu York.

Dhirrgra and Sinclair. 1993. Basic Plant Pathology Mathods. CBS, Publishers & Distributors,
Ncrr Delhi.

\'landahar C L. 1987 . Introduction to Planr Vintses. Chand and Co. pvt. Ltd.. New Delhi.
\,lehrohtra R S and Agarwal A. Fundunental of Plant PutholopXt.
lvlehrtxra R S and Aneja K R. 1990. An Introllucrion ltt l.vcctlogt. New Age International (p)

l-rd.. New Delhi.



Ravichandra N G.2013. Fundamenrals rf plant parhologv. pHl
Sambamurthy. I tetbook of plant l,athology.

lit*l I I 1982. ptanr pathogens - The Fungi.Oxfortt and IBH
Singh R S. 1989. ptant puthogens _ The prokaryoles.Oxfirrd 

and
Delhi.

Singh R S. [ntroduction to principles ofplant patlrologv.

PPE-2I1 FUNDAMENTALSOFENTOMOLO(;Y

Theory

Hall of India. Neri Delhi

Publish ing Co.. New Delhi.
IBH PLrblish ing Co.. Neu,

2+l

Introduction to phyrum arthropoda. rmportance of crass Insecta. Insect dominance. tiskrrr .rentomology in lndia, Importance of entomorogy in dirrerent n.ras. o.trnitir,'| 
- 
o,r,.a.' 

",ruscope ofentomology classification of insects upto orders and tamilies ofecononric irnportanc,rand their distinguished characters. Metamorphosis. Types of eggs. Iarvae and pupac
comparative account of externar morphorogy-types ot rnouth pans, antennae. regs. winss andgenitalia. Struclure, function of cuticle & moulting and body segrnentation. Typles otreproduction. Postembryonic deveropment-ecrosion. r\r-atomy of digestive. circuratory, sensor-r.
resprratory, glandular, excretory, nervous and reprodrctive systems. prant nr ites-rrorphorogic. rfeatures, important families with examoles.

Practical

Insect collection and preservation. rdentification of important insects. Generar bod_"- organizationofinsects Study on morphology of grasshopper or coekroach. Observations on rnetanrorphosis
of larvae and pupae Preparation of permanent mounts of mouth pans, anlennae. regs arrd * inr:s.
Dissection ofgrasshopper and caterpillar for study of internal morpholosl..

Suggested reading

Awasthi V 8 1997. Introtruction ro Generar antr Apprier) Enrontology. Scientific pubrishers.
Jodhpur,379p.

Beutef R G Friedrich F, Ce S-e and yang X-K 2014. tntctt Morpholog,v und ph.t,lrtgen.t,; .1
Textbookfor Students of Enlontolog.,. De Gruyter, IJerlin/Boston. 5 | 6p

Chaprnan R F. 1981. The In.sect': stnrcttu"e antr Fttnction. Ed.wardArnord (pubrishers) I_rd.
London, 919p.

Gulfan P J and Cranston P S. 2006. The Insec|s- An Ottllirte of Entomoftrg1,. ll edition. Chaprnan
& Hall, Madras. 49lo.

Srivastava P D and Singh R p. 1997. An Intt.oduction to L.ntonk)logr, Concept publishing
Company, New Delhi, 2690.

Tembhare D B. 1997. Modern F.nromologt. Himalaya publishing House, Murnbai. 623p.



I]SC-2I I ELEMENTARY PLANT BIOCHEMISTRY
Theon

l+l

Carbohydrates: Occurrence, classification and structure. physical and chemical properties of
carhohydrates. isomerism, optical activity, reducing property, reaction with acids and alkalis,

ozone fonration. Lipids: Classification, important fatty acids and triglycerides, essential fatty

acids. Phlsical and chemical control of oils, their rancidity, phospholipids, types and

inrportance. Plant pigments - structure and function oi chlorophyll and carotenoids, sterols,

basic structure. role of brassino sterols in plants. Proteins: Classification, function and solubility,

amino acids - classification and structure, essential amino acids, properties of amino acids,

cokrrrr reactions. amphoteric nature and isomerism; structure of proteins -primary, secondary

tertiaf and quaternaD' properties and reaction of proteins. Enzymes: Classification and

rncchanisrn of action: factors aff'ecting enzyme action, co-factors and coenzymes. Vitamins and

nrinerals as co-enzymes/co-factors. Carbohydrate metabolism - glycolysis and TCA-cycle;

mctabolisrn of lipids. f'atty acid oxidation, biosynthesis of fatty acids, electron transport chain,

bioenergetics of glucose and fatq' acids. structure and function of nucleic acid replication,

transcription and translation.

I'ractical

Preparation of standard solutions and reagents; Carbohl drates: Qualitative reactions; Estimation
ol'starch: Estimation of reducing and non reducing sugars from fruits: Amino acids: Reactions

o1'amino acids: Proteins: Estimation ofproteins by Lorvry's methodt Fatty acids: Estimation of
tiee 1an1 acids: Determination of iodine number ol' vegetable oils; Vitamins: Estimation of
Ascorbic acid: Techniques: Paper chromatography, Thin layer chromatography; Electrophoresis
ol pigrlrcnts extracted from flowers. Extraction of oil liom oil seeds: Enzymes: Enzyme assay,

l:rrzr nrc Inntobilization.

Suqgesled read ing

Brrchanan B B. Gruissem W and Jones R L.2002. Biochernistry and Molecular Biologt of
PIunrt. 2"'t edition. BlackwelI oublications. UK.

l.ehninger Nelson D L and Michael M C. 2004. Principler of Biochenristry. Freeman Publishers
\arar anan L M. Biochentistry. Saras Publications
Ranresht'ar A. 2006. Practical Biochemistry (3'd Ed). Kalyani Publishers, New Delhi.
Sadashiv S and Manickam A. 1996. Biochemical Method.s for AEyicultural Sciences. Newage

Intcrnational Publishers. New Delhi.
Voct D and Voet J G. 2004. Biochenristry (3d Ed). John Wiley & Sons tncl.USA.
Voct D and Voet.l G. 2004. Biochemisny (4rh Ed). Wiley & Sons publishers. USA.

NRS-2II FARM POWER AND MACHINERY
Theorry

l+l



Basic concepts of various forms of energy, unit and dirnensrons of fbrce energv and power.calculations with rearistic exampres. IC Engines: gu.i. p.in"ipr., ofoperation of conr pressi.rr.ignilion and spark ignition engines. two stroke und ror," -rr.t. engrnes. cooring and rubricati,,rrsystem, power transmission 
r

tractors, power tirers and ,#:t",fr.,tTi ,,:T""J.iJ,ll"r,;:,::J.il:::."#.1;tr,;",::;:
performance comparison Titage: objectives, method of piougt ,ng. prirnary titage irnpremenrs:construction and function of indigenous proughs. improved ino igenous proughs. rnourd boardploughs, disc and rotary ploughs. Secondury tillug" i,r.,pl.r"nrr, constructton and lunction o1.tillers, harrows, Ievelers, ridgers and bund formers. Sou,ing and transplanting equipment: sceodrills' potato planters, seedring transpranter. Grafting, p.,ninlg uno training toors and equiprnent

::l::l]:ii: 
equipment: sweep. Junior ho". *e"d"rr, tong ianore weeders. Crop harvesrins

equrpments: potato diggers, fruit pluckers. tapioca puller and horsts.

Practical

calculation on force' power and energy. IC engines - showing the components of dismantrcd
engines and motors. primary and secondary tillage irnplements, hitching, ad.iusttnenrs andoperations Spraying equipment, caribration and operation. prant protecti0r'r equipr'enr.
calculation ofdilution ratio and operauon.

Suggested reading

Choshaf M K and Das D K.200g. Farm power, Kalyani publisners.
Jain S C 2003. Farm Machinery- An Approac&. Standard Publishers and Distribukrrs. Ne* I)elhi
Kepner R A, Bainer R and Barger B L. r97g. principte.s.f Farm Machinery.cBS pubrisher and

Distributors. Delhi.
Kfenin N I, Popov I Fand Sakun y A. 19g5. Agricurhtnrr .\,[achine.s. Amerind pubrishing co. pr.r

[.td., New Delhi.
Nakra C P 1986. Farm Machinery ontl Equipment. DhatpatRai and Sons. New Delhi
ojha T P and Michael A M. 2005. principres of Agrictrtturar Engineei.rrg (vorurne - I). Jain

Brothers

Pandey M M and others. 2012. Hanrthook ofAgyicurnn ur Engineerirg. rcAR pubrication
Roth and Field' 1992. Introduction to Agricurrurar Engineering - prctbrcnt Sohing.11:tptttut,rr.s.

2"d Edition. CBS publishers & distriburors pvt. Ltd.
Sahay J. 1992. Elementsof Agriculhrral Engineering. Agro Book Agency, patna.
Singh S and Verma.2009. Form Machinery Mainrenance & Monugemenr. 

'CAR 
pubrication.

Singh S.2007. Fmm Machinery principles and Applit.atirtn.s.ICAR publications.

FSC-2TI GROWTH AND Df,VELOPMENT OF HORTICULTURAL CROPS 1+t

Theory



Grorvth and development-definitions, components, photosynthetic productivity, Canopy

pl.rolosyrrthesis and productivity, leaf area index (LAI) - optimum LAI in horticultural crops,

canopl development: different stages of growth, growth curves, Crop development and

dr nanrics (Case studies of annual/perennial horticultural crops), groMh analysis in horticultural
crops. Plant bio-regulators- auxin, gibberellin, cytokinin. ethylene inhibitors and retardants, basic

tLnctions- bioslnthesis. role in crop growth and development, propagation, flowering, fruit
settirrg. fir-rit thinning, fruit development, fruit drop, and fruit ripening. Flowering-factors
atlectirrg florering, physiology of flowering, photoperiodismJong day, short day and day
neutral plants. vernalisation and its application in horticulture, pruning and training physiological
basis o1' training and pruning-source and sink relationship, translocation of assimilates.

Phl siologl of seed development and maturation, seed dormancy and bud dormancy, causes and

hreaking rnethods in horticultural crops. Physiology of fruit growth and development, fruit
sctting" fhctors affecting fruit set and development, physiology of ripening of fruits-climatic and

non-c lirnacteric fiuits. Physiology offruits under post-harvest storage.

Practical

f.stinration of photosl,nthetic potential of horticultural crops, leaf area index, growth analysis

llalllllctcrs including harvest index. bioassay of plant ho|nrones, identification of synthetic plant
horrlrones and growth retardants, preparations of hornronal solution and induction of rooting in
cuttings. ripening of fiuits and control offlower and fruit drop. Imponant physiological disorders
arrd their renredial nreasures in fruits and vegetables. seed dormancy, seed gerrnination and
brcak ing seed donnancy with chemicals and growth regulators.

Suggested reading
Basra Arnarjit. I'lunt Grou'th Regulalors in Agriculture antl Horticulture: Their role &

( tttnnrcrc itt I Usc.y

Basra. A. 5.2004. Plant Growth Regulators in Agriculttre & Horticulture. HAWARTH press.

Nel York.
Uleasdale J K A. Plant Physiologt in relation lo Hortia ture
Delvin R NI. 1986. Plurt Ph1'siol6gy. CBS. Delhi.
l:drrard E D.2014. Principles of Horricultural Physiolog'. CABI, UK.
.lacobs W l'. 1919. Plunt Hornnnes and Plant Dewlopntent. Cambridge Univ. London.
Nrrrrsle C R and Fritz T G. 1944. Intrcductory pldnt ph1,siolog1t.

Pander and Sinha. Plunt Physiologl,.
Ririendran C. Ramarroofthy K and Juliet Hepziba S. Nun"ifion(ll and physiological

Di.vtnlc r.; in ('rop Plutts.
Richard N Arteca. 2004. Plul Grou'th Substance.s. CBS. New Delhi.
Salisbulry'. 2007. Plunt Pb,siologr'. CBS. New Delhi.
I aiz L. 201 0. Plunt Phy.siology. SINAUR. USA.
liriz I- and Zeiger E. Plunt ph.ysiologt(5lh Edition).. Sinauer Associates. Inc.
le iger. 2003. Plunr Phy.tiology^. PANIMA. New Delhi.



FLA.21I

Theory

ORNAMENTAL HORTTCULTURE

History, definitions' scope of ornamentar horticurture. aesthetrc values, Froricurture industrrImponance. area and production. industrial imponanue of ornamental ;r";; ;;; ;;;rr:;,Importance, classification' randscape varues and generar curtivatron aspects rbr ornamental prantsvlz Annuals, bienniars, herbaceous perenniars, grasses and burbous ornamentars. shrrrbs.climbers, trees, indoor prants, parrns & cycads, 
-f.nr, 

& selagineflas, cacti & succurenrs.
Importance, design and estabrishment of garden featuros/components viz. hedge. edge. borders.
flower beds, bridges, paths, drives, fences, garden ualls. gates, carpet bed. arbour. patio
decking, retaining walls, shade garden, sunken garden, roJf garden, terrace garden- pebblc
garden, rockery' pools' waterfars, fountains, bog garden, avenue pranting and chirdren garden.
Lawn types, establishment and maintenance. Importance of Garden adornments viz. florar crock
bird bath, statutes, sculptures, Ianterns, water basins, garden benches etc. uses of verlicar gardcn.
bottle garden, terrariums, art of making bonsai. culture ofbonsai and maintenance.

Practical
ldentification and description of annuars, bienniars, rrerbaceous perenniars. crinrbcrs. shrubs.
trees' indoor plants, ferns and serragenelas, palms & cycads and cacti & succurents. pranrrir..
and designing and establishment of garden features viz. rawn, hedge and edge, rocken'. \\atcr
garden, carpet bedding, shade garden, roof garden, Stuiry and creation of terrariums. vertica
garden, Study of Bonsai techniques, Bonsai making and training. Visit to nurserics and
floriculture units.

Suggested reading
Arora J S. 2006. Inn'oductory ornamenrar Horticurrure. Karyani pubrishers. Ludhiana
Bose T K and Mukherjee D.2004. Garttening in Intlia. Oxford& IBH publishers.
Bose T K, chowdhury B and Sharma s p. r991. Tropitul Garden plants in (olour. Horticulture

and Allied Publishers,3D Madhab Chatterjee street Kolkata.
chadha K L and cf,audhary B. 1986. ornamentar Hot ricrrture in Indiu. pubricatiot't and,

Information Division. ICAR. New Delhi.
chowdhury B and Jana B L. 2014. Frowering Gardeli n1?c.1. pointer pubrishers. JaipLrr. India.
Peter K v.2009. ornamenral P/arrs. New India pubrishi'g Agency. pitampura. Nerr Delhi.
Randhawa, G S and Mukhopadhyay A. 2004. Froricurnu.. in Incria. AIied pubrishers pvr. r-td..

New Delhi.

Richard Bird. 2002. Ftowering Trees antr Shrubs. printed in Singapore by Star Standard
Industries Pvt. Ltd.

AGRON.2|I INTRODUCTION TO MAJOR FIDLI) CROPS
Theory

l+l

l+l



classiflcation and distribution of field crops, definitions and concept of multiple cropping,
mixcd cropping, intercropping, relay and alley cropping. cultural practices for raising major
cereals. pulses. oil seeds and fodder crops. green manuring, crop rotation.

Practical
ldentification of crop plants, seeds and weeds. Preparation of cropping scheme. Application of
herbic idcs in tield crops.

Suggested reading
Bose S c M and Balakrishnan V. 2001. Forage Producrim. South Asian publishers, New Delhi.
(iLrrara.ian B. Balasubramanian R and Swaminathan v.2014 Recenl strategies on Crop

['ntduttion. Kall'ani Publishers. New Delhi.
I)ackrge of Practices fbr Rabi and Kharif crops. csKHpKV, palampur, www.cskhpkv.nic.in
ttcddl S R. 2009. Agrononty of Field Crops. Kalyani l,ublishers, New Delhi.
Sineh c 1997. luktdcrn Technique.s .f Raising Field c'rops. oxford and IBH publishing co.

l)vt. [.td.. Nerv Delhi.
Singh S S. 2005. ('n4t Management. Kalyani publishers, New Delhi.

A(;RON 212
Theory

Weed Managernent in Horticultural Crops 2 (l+r)

l+l

\\eeds: Introduction. hannful and beneficial efiects, classification, propagation and
disscrnination: weed biology and ecorogy, crop weed association, 

".op 
*eed competition and

allelopathl concepts of weed prevention, control and eradication; r.,tethods of weed control:
phlsrcal. cultLrral" cherrical and biological methods. Integrated weed management; Herbicides:
ad\antages and lirritation of herbicide usage in Indra, I{erbicide classific-ation, iormulations,
nrethods ofapplication: Introduction to Adjuvants and their use in herbicides; Introduction to
se lectir itr ol' herbicides: cornpatibirity of herbicides with other agro chemicars; weed
nranagement in rna.ior field and horticulturar crops, shift of weed flora in cropping iystems,
acpatic and problernatic weeds and their control.
I'ractical
Identification .f rveeds: Survey of weeds in crop fierds and other habitats; preparation of
hcrbariunr of weeds; calculations on weed contror erficiency and weed index; Herbicide label
rrrtirrrration: computation of herbicide doses; Study of heibicide application equipment and
calibration: Dernonstration ofmethods ofherbicide application; prepaiation of list of commonly
a'ailable herbicidesr Study of phytotoxicity symptoms of herbicides in different crops; Biology
ol nut sedge-. bernruda grass' parthenium and celosia: Economics of w€ed control pru"tiaJq
I oLrrs and visits ol'problem areas.

VSC-2I I TENIPERATE VEGETABLE CROPS

Theorv
lrl'rportarce ofc.ol season vegetabre crops in nutrition and nationar econonry. Area, production,
c\port potcntial. description of varieties and hybrids. origin, crimate and soil, production
technologies. post-harvest technology and Markering of cabbage, cauliflower. knor-khol,
spror.rting broccoli. Brussels' sprout. lettuce, palak, Chinese cabbage, spinach, garlic, onion,



f:X;,:1fl;,::""1' 
turnip' beet root' peas, broad beans- rhubarb, asparagus. grobe artichoke.

Practical
Identification and description of varieties/hybrids; propagation methods, nurser). rnanagenrent:preparation of fierd, sowing/transpranting; identificatiln oi. physiorogicar and nutritionaldisorders and their corrections; post-harvest handring: cost of curtivation and f.ierd visrrs r.commercial farms.
Suggested reading

Bose T K. 2}l2.Vegetabte C'rops. Nayaprakash. Kolkata.
Bose-T K 2003. Vegetoble Crops.Nayaudyog publishers. Kolkata. 2002. Naya prakash.

L atcutta.

Chadha K L. 1993. Atlvances in Horliculture. Malhotra publishing house. New Delhi
choudhary B R. 2009. l rext hook on production rechn)trogy o/ t egetabres. Ka rvani pubrishers.

Ludhiana.

Choudhery B. 1990. Vegetables. gth edition. National Book Trust, New Delhi.
Dhaf iwal M S.2008.Handbook of Vegetable Crops. Kalyani pubtishers. Ludhiana
Copal Krishnan T R.2007. Vegetable C'rop.r. New lndia t,ublishing Agency. Ne* Delhi.
HazraP.20ll. Modern Technotogt in Vegetable protluctirn.New India publishing Agency.

New Delhi.
Kamath K Y . 2007 .Vegetable Crop protluclion. Oxford Book Company. Jaipur
Nath Prem. lgg4.Vegetables for the Tropic.al Reglor.r. ICAR New Delhi
Hazra P. 2006.Vegetable science.Kalyani publishers .Luclhiana
Sharma P 2007.vegetabtes : Disea.se Diagnosis arur Bionrunogenrcnr. Avishkar pubrishers.

Jaipur
Arya P S 1999. vegetobre seed production principres. Karyani pubrishers. Nerv Derhi.
Rana M K. 2008. Olericutture in India. Kalyani publishers. Ludhiana
Shanmugavelu K G. 1989. production Technologt of Vagetable Crops.Oxford and IBH

publishing Co. pvt. Ltd, New Delhi.
Singh Umashankar, 2008. Indian Vegetabres. Anmor pubrications. pvt.Ltd.New Derhi.
Thamburaj 5.2014. Text book ofvegetable, luber crops urrl Spices. ICAR, New Delhi.
Uma Shankar. 2008. Vegetabte pest Management Gtririr/o, Farrrer.s. International Book

Distribution Co. publication. Lucknow.
Yawalkar K S.2004.Vegetuble crops in India. Agri_Horticultural pub. House. Nagour.

VSC.2I2 SPICES AND CONDIMf,NTS

Theorv

2+l

History, scope and importance, prescnt status. area and production, uses, export potentiar and rolein national economy. Classification, soil and climare, propagation_seed. vegetative and

\.,ir,,
t"



micropropagation systems and methods of planting. Nutritional management, irrigation
practices. weed control, mulching and cover cropping. Training and pruning practices, role of
growlh regulators, shade crops and shade regulatiotl. Harvesting, post-harvest technology,
packaging" storage, value added products, methods of extraction of essential oil and oleoresins.
Economics of cultivation, role of Spice Board and Pepper. Export Promotion Council,
institutions and research centers in R&D. Crops: Cardamom, pepper, betel vine ginger, turmeric,
clo\e. nutmeg. cinnamon, all spice. curry leaf, coriander- fenugreek, fennel, cumin, dill, celery,
l.rishops rreed. saffron" vanilla, thyme and rosemary.

I'ractical

Identiflcation of varieties: propagation, seed treatment - sowing; layout, planting; hoeing and
carthing up: manuring and use of weedicides, training and pruning; fixing maturity standards,
hanestitlg. curing. processing, grading and extraction of essential oils and oleoresins. Visitto
conrrrercial plantations.

Suggested reading

Slranrrrugavelu K G. Kurnar N and Peter K V. 2005. production Technolo€U ofspices antl
I'luntution ( )r4;.r. Agrosis. Jodhpur.

Slrannruqavelu K c and Madhava Rao. 1977. spices tmtl plantation crops. Madras popular
Book Depot.

KLlnar N .f B M. Khaddar Md. Abdul, Ranga Swamy p and lrulappan l. 1997. Introduction to
.\1tict,.s. Pltu tttion Crops, and Arontatic crops. Oxford & lBH, New Delhi.

I'ruthiJ S. 1980. Spices und (londitnents. Academic press. New york.
I'ruthiJ S. 1993. Mu.ior Spices of India- Crop Managcntenr postharvest Technology.lcAR,

Neu Delhi.
Pruthi.' s. 2001. Minor spices and condiments - Crop Managemenr post Hamest Technology.

ICAR. New Delhi.
Purscglove Brown. Green E c, Robbins G Z, London S R J and Longman. |9gl. sprces Vol.r &

tl

PPE-212 Nematode Pests of Horticultural Crops and their Managcment l+l
Theon

llistor' and developmenl of nematology - definition, economic importance. General characters
ol plant parasitic nemalodes, their rnorphology, biology, symptomatology and control of
,nlportant plant parasitic nematodes of fruits - (tropical, sub-tropical and temperate) vegetables,
tuber. ornamental, spice and prantation crops. Role of nematodes in plant disease complex.
I ntcgrated nenratode management.

Practical



Methods of sampling and extractlon of nematodes fron soil arpreparation of tem;orary and permanent nematode n.,oun,rl 
tfilnnl'|l:.iilrJl:

Collection and preservation of ptant species/p"*, ;r;;*J;;';;anr parasitic nematodes.
Suggested reading
Dasgupta K M rggg' prrytonentatrrogr. 

Naya prokash. 206 Bidhan Sarani. carcutra. 846p
"-[T1,"":T;Jipta D. 1986 ptanr parusitic Ne.*"r"r,,/rru,, n_btents orttt pntgr.cts.

Upadhyay K D and Dwived i K. lggT . A Text Book oJ.l,lurn Nemutolo1r^.Amrnan pLrblish ingHouse Anran publishing house, Meerut
walia R K and Ba-iaj H K 2003. A Texthook on Inrrotrut'tr.try prant Nentarorrgr,.rCA R. 2 rgp

Practical

NSS: Orientation of students il
r ghts, d rect ve 0, "",0i".;;,J,Jllilii lilii:Il;illJ::H:illl,liii.llll1ffillll
probJems, brief of five year plan. Functional t;t"ra"1. non-rnrn.al education .t.rural rourh_eradication of sociar er'ils. a\ areness programmes. 

"o'rr,n.r r*u..n"Jilil;;;. i,;1.'.ili"act' Environment enrichment and conservation, hearth, f'amiry werfhre and nLrtrition. NC.c.:Introduction to NCC. defense s,

three ranks, open and .,o.. oroitu'""t' 
system of NCC training' foot drill' sizing' tbrrning Lrp rn

saruting, marchinr. *,, ,,u,.'lT;lli";,T:'i:::'i,",,l,rlllli;l'"T"1''ii,Xl,il'ihill
ceremonial drill. weapon training - rifle bayonet, light machrne gun. sten machine carbinc.introduction and characteristic stripping, assembring and creaning, roading. unroading and liring.niela cJart, visual training, targets..iudging distancel firc tliscipline and fire conrrol .rders. bartlecraft'. field signals, description of ground, section forrnation, section battre drit. scorts andpatrols' ambush, field engineering, map reading, conventional signs. grid svstems. use ofserviccprotractor' prismatic compass and its use, serf-defensc. generar principles" precautions antltraining' attacks and counter attacks, marching and scarchiig, first aid. hygiene and sanitation.civil defense, leadership and NCC sone.

NATIONAL SERVICE SCHEME/NATIONAL CAI)ET CORPS (0+t )

NRS.22I SOIL, WATER AND PLANT ANALYSIS

Theory

Methods of.soil and plant sampling and processing for analysis. clharacterization ol.hydraulicmobility - diffusion and mass flow. Renewar of gises in ,oirlno tt.r. uurndance. Merh.ds or.estimation ofoxygen diffusion rate and redox pientiat. ure or.aaio tracer techniques in soil

l+l

V\



firtilit_'- evaluation. Soil micro-organisnrs and their impoftance. Saline, alkali, acid, waterlogged
and sandr soils. their appraisal and management. Chemical and mineral composition of
horticultural crops. Leaf analysis standards, index tissue, interpretation of leaf analysis values
QLralitr of irrigation water. Radio tracer technology application in plant nutrient studies. Rapid
tissue tests tbr soil and plant. Management ofpoor quality irrigation water in crop management.
Soil and Water Dollution.

Practical

Introduction to analytical chemistry. Collection and preparation of soil, water and plant samples
lirr anahsis. Detennination of pH, electrical conductivity, sodium adsorption ratio and
erchangeable sodium percentage of soils. Estirnation of available macro and micronutrient
elentents in soils and their contents in plants. Irrigation water quality analysis. Determination of
pll and EC in irrigation water samples, Determination of Carbonates and bicarbonates in soil
and irrisation water. Determination of calcium and Magnesium in soil and irrigation water.
De ternr irration ol' N. P. K. ca, Mg. Sand micronutrients in plant samples. Determination of
Sodiunr. Potassiurr. Chlorine and Boron in irrisation rvatcr.

Suggested reading
'[artdon H t- S. 2013. Methods o/ Anulysis of Soil, Planl. Il/ater and Fertilizers. FDCO. New

Dclh i.

Yarralkar K S. Aga^val J Pand Bokde S. ]1977. Manure' und Fertilizers. Asri-Horticulrural
l'Lrblrsh ing llouse. Nagpur.

.laisrral P ('.2006.,s(,,i/, Plut und ll/ater Analysis (2"d L,dition), Kalyani publishers, Ludhiana.

.lacks.n M L. 1967. Soil Chenical Anal.y,sis, Oxford and IIIH publishing Co., New Delhi.
RichardsL A. 1968. Diugnosis and Inprovenent o/ saline and Atkaline soits. oxford and IBH

putrlishing Co. Nerv Delhi(USDA Hand Book No. 60)
( h.pra S c and Kanrvar.l S. 1976. ,4nulyticol Agric tm ut Chemistry, Kalyani publishers,

l.udhiana.

Piper C S. 2011. Soil and Plant Analltsis, Scientific publishers lndia.
Orrpta P K. 201 3. &rll PIant. Ifaler ond Fertilizer Anal1.si.r. Agrobios, India.
I)Lrrai M v. 2011. Huxl book o/'Soil, Plant, warer, Fe ilizers and Mctnure Analvsls. New India

pLrblish ing agency.

NRE-22I INTRODUCTORY ECONOMICS AND MARKETING

Thcon

2+l

\ature and scope of econonrics. definition and concepts, divisions of economics. economic
s\ stcr'rs. approaches to the studli of economics. consumption - theory of consunrer behaviour,
la\\s ol collsulnption. classiflcation ofgoods. Wants - their characteristics and classification.



utility and its measurement, cardinar and ordinar, rarv of diminishing marginar utiritv. raw 01equi-marginar utirity, indifference curve and its properties, consumer equiribrium. Theon, ordemand, demand schedule and curve. market deman.t. p.i.., in.on." 
'unO-:.:;;; .;;;;,;.Engil's law of fhmiry expenditure - consumer's surprus. fheory ot firm, fhctors of productionIand and its characteristics, rabour and division of rabour. theories ofpopuration. capitar and itscharacteristics - crassification and capitar formation. Enterprises - fornrs of bLrsinessorganization - merits and demerits. Laws or return - ra* of airninishing marginar return cosrconcepts Law of suppry - suppry schedure and curve erasticities. Market equiribrium.distribution - theories of rent, wage, interest and prolit. price determination and lbrecasti'!r.under various market structures. Marketing- definiticrn - Markering n-*r, - n..l'i.,,.

m-arketing - Role of marketing - Marketing functions - Classilication of r.narkets - Marketingof rarious channels - price spread - Marketing lfticiencl _ tn,.gr",ion _-,..,"r;;;;,;,';;
marketing of agricultural produce. Market inteligence - Basic guiderines fbr prepararion rrr.
proJect reports- Bank norms - Insurance _ SWOT analysis _ Crrsrs management.

Practical

Techno-economic parameters for preparation of projects. preparat'on of Bankabre pro.iects firr
varrous agricultural products and its varue added products. Identiflcation of rnarketing chann.r_
calculation ofPrice Spread - Identification of Market str'cture - visit to different Markets.

Suggested reading
Acharya S S and Agarwal N L.2005. Agriculnnal Murkuing in Intliu.oxrbrd and rBH

Publish ing Co. Pvt. Ltd.
Ahuja H L. Advancetl Economic Theory. Micro Econonric Analysis. Chand S. and Cornpanr

Limited.

Aswathappa. Internotionar Bu'ine.ss. Tata McGraw-HiI Ecrucation. New Derhi
Chandra P. 1984. Prqccb; PreparL ion, Appraisat & hnJ)le nlentation. McGraw Hill Inc.
Dewett K K and Chand A.],979. lriodcrn Economic 7.hctry. S.Chand and Co.. Neu Delhi.
Dewett K K and Varma J D. 1986. Elernentary Econornics. S.Chand and Co.. New [)elhi.
Fransis cherunilam- Inrernarionar Bu'ines.s: Texr antr Ca.re.r.5th Ed. prJI t.earning- Neu Derhr.
copafakrishnan P and Rama Moorthy v E. Texrbook ol project Manugenrctir. Macrrilan.
Gupta R D and Lekhi R K. 1982. Elemenlorl' Eunontic T heory. Kaly ani publishers.
Harold Kerzner. Project Monogennt - A Systen ApproaL:h k.t planning. Scheduling. urttl('ontrolling. CBS publishers & Distributors.
Jhingan M L.2012. Macro Economic Theory. Vrinda pLrblishers. Nerv Delhi .

John Daniels, Lee Radebaugh, Brigharn and Daniel Sulliran. Internatiotutl llu.\llc.r r. l-5th t:d..
Pearson Education.

John M Nicholas. Project Managenent for Busines;s antl fcchnololX, _ principles and practices.
Pearson Prentice Hall.

Kotler P and Armstrong. Principles of Markell?g. prentrcc_Hall.



L handra P. Projects - Planning. Aruly.sis, Selection, I'inancing, Inlplenentdtion, and Review.
Iata Mc(irau-Ilill Publishing Company Ltd.

C handra P. Pxtjacts. Tata McCraw-Hill Pu blication, Ne*' Delhi
Mukhcrice 5.2002. Modern Econontic Theory. New Age International.
Sorrtakki C N. Markcting Munogemenl. Kalyani Publishers, New Delhi.
Iteddy S. Raghu Ranr S P, Sastry N T V and Devi B I. 2010, Agriculnral Economics, Oxford

& IBH Publishing Co. Private Limited, New Delhi
Williurn.l S. 1984. Fundamentols (t Mdrketing. Tata Mccraw-Hill publication, New Delhi.

T'LA-221 FUNDAMENTALS OF LANDSCAPE ARCHITECTURE 1+1

Theon

H istorical Inrportance of lndian gardens. Gardens of ancient world, Famous gardens of I ndia and
at.rroad. tirrnral. informal. free style and wild gardens. Steps in preparation of garden design. Use
ol ,\uk) c AD and Arch cAD in designing gardens. Factors affecting landscape design viz. intial
approach. vie$. human choice. sirnplicity, topography etc., principles of Landscape designs viz.
Aris. rhrthrn. balance. focal point, mobility. emphasis. unity and harmony etc. Elements of
landscape design viz. tangible and intangible elements. Bio-aesthetic planning, definition,
ob.icctives- l'lanning and designing of home gardens, colonies, country planning, urban
landscape. Development of institutional gardens, planning and planting of avenues, beautifoing
schools- railrra1 lines, railway stations, factories, bus stands, air ports corporate buildings, dams,
lrr d.o electric stations. river banks, play grounds, cardens for places of religious importance viz.
lenrples. churches. mosques, tombs etc, Importance, l'eatures and establishment of English
garden. .lapanese gardens. Mughal gardens, French and persian garden, Italian gardens, Hindu
Sardcrt. rnd Buddhist gardens. Xeriscaping.

Practical

StLrdr o1'garden equiprnents. Studl'of Graphic language" Use of drawing equipments. graphic
sr'bols and norations in landscaping designing, Stutll and designing of different styles of
sardens. Stud\ and designing of gardens based on diffe.ent themes, Designing gardens using
'\Lrto-cad/ archi-cad. Designing gardens for horne, traffic islands, schoors and co eges, pubric
buildings- tactories. railway stations. air ports, templcs, churches, play grounds, corporate
buildings/ rnalls. Designing and planting ofavenues for state and National highways, Design and
establishnrent of Japanese. Engrish and Mughar gardens. visit to pubric, institutional and
botan ical gardens.

Suggested reading
Artrra.l S.2006. lntro(lucrot',- ornonantar Horticurture. Karyani pubrisrrers, Ludhiana.
l3hattacharjee s K. 2004. Lttnd,scupa Gurdening antr Design v,irh pranrs. Avishkar publishers

I)istributers. .laipur.



"":;hy",,' R G, Dhua R S and Das p.2004. Ftorictrtture anct Ltu scuprirg. Nayaprakash.

De L C. 2013. Nursery and Lanclscaping.. pointer publishers. Jaipur, Ind ia.Grewaf H S and Singh p. 2014. Land.scape o"rigning urrl ;)namentu! pront.s. Kalt aniPublishers. Ludh iana.
Randhawa G S and Mukhopadh yay A.2004. Fktricuhure in Inttia. Alliedpublishers pvr. l_ld..New Delhi.
Roy R K. 2013. Funtlamentals of Garden Desrgrlng. Neu India publishing Agencv. pitampura.

New Delhi.
srivastava R'2014' Funtramentars,f Gurden De.rrgrrrig. Agrotech press. Jaipur" Ne*, Derhi.Tiwari A K. and Kumar R.2012. Funtluntentot" o'lOrnu,,rJrtat Htsrriculture ant! Lmtd'c.ulte

Gardening. New India.

PPE-221 Insect Pests of Fruit, plantation, Medicinal and Aromatic Crops Z+l
Theory

General - economic crassification of insects: Bio-ecorogy and insect-pest rnanagernent rrith
reference to fruit, plantation, medicinal and aromatic 

".ops-; 
pert surveillance. Distribution. hosrrange' bio-ecology, injury. integrated management of inrportant insect pests affbcting tropicar.

sub-tropical and temperate fruits, prantation crops rike.o.onur. u.".u nut. oir parnr. cashc.u.
cacao' tea, coffee, cinchona, rubber; medicinar and arornatic crop spp (Ashwagandha. CoreL*,.
fsabgol' opium, periwinkle, serpentine, Rautorfia, rong pepper, basir, patchouri..iasmine. rninr.
citronella. davana). Storage insects - distribution. hosr range. bio-ecorogl. iniurl. inrcgrrrre.r
management of important insect pests attacking storetl frLrits, plantation, medicinal and arornatic
crops and their processed products. Insecticide residrre probrems in fruit crops and their
maxlmum residue limits (MRLs).

Practical

Study of symptoms of damage. coflection, identificatiorr. preservatron. assessrnent o1 darrasc
and population of important insect - pests affecting fi-uits, plantatron. medicinal and aronratic
crops in field and storage.

Suggested reading
Atwaf A s and Dhaliwar c s. 20 r5. Agrictrturar pests tr'south A;tia. Karyani pubrishers.

Ludhiana.678p.

Butani D K.1984.Insect.y and Fruits. periodical Expert Book Agency, Nerv Delhi.
Sharma R. Identifcation and Man'gement oJ Horticurrtu.a pe.st,;- Fryer. Insect pest of fiuit crops.
Ranjit P.20f2. Entomological Techniques in Hortictlturtrl (rops.New India publishing

Agency.

Reddy P P. 2010 Plant Protection in Horticurnrre Vor. r.2 & 3. Scientific pubrishers. Jodhour.



PPI'-221 Diseases of Fruit, Plantation, Medicinal and Aromatic Crops 2+l
Thcory

Ltiology" symptorns. rnode of spread, epidemiology and integrated management of the diseases
ol tiuits. plantation. medicinal and aromatic crops vr'z rnango (malformation, powdery mildew,
lntlrracnose. dieback. and bacterial canker), banana (panama disease, Moko wilt, Sigatoka leaf
spot. arlthracnose. bunchy top. stem end rot), grape (powdery mildew, downy mildew,
anthracrrose. black rot. bacterial canker). citrus (gumnrosis, powdery mildew, scab, canker,
citfus tristeza/citrus decline. citrus greening), guava (wilt, fruit canker. stem canker,
anthraclrose. red rust). sapota (leaf spot, flat lirnb, ,soot1, mould, red rust), papaya (powdery
rnild.r" leaf blight. damping off, foot rot, anthracnose. papaya mosaic, leaf curl, papaya ring
spot)..iack liuit (die back. fruit rots. leaf spot, pink disease), pineapple (heart rot, base rot, wilt,
pink disease bacterial fiuit rot). pomegranate (bacterial blight, leaf spots, fruit rots), pyrethrum
( lrLrsariunr ri ilt. lea{ spot, root rot, ray blighQ, ber (porvdery mildew, Isariopsisrnouldy spot, fruit
rots" rust). apple (scab. powdery rnildew, white root rot, cankers), pear(scab, fire blight, powdery
rnilde'rr. leaf spots). peach (leaf curl, frosty mildew. gummosis, crown gall. phytoplasma
cliscases). plunr (plum pocket. wilt, bacterial canker. plum pox), almond (blossom blight and
br()\\n rot. almond rust. shot hole. leaf scortch), walnut (blight, leaf blotch and anthracnose),
\tla\\ berr\ (leal'spots, red stele, grev mould, leather rot), areca nut (Mahli, Anabe. bacterial leaf
st'ip('). coconut (bud rot, Ganodermawilt, cadang-cadang), oil palm (bacterial bud rot.

I r! r ir,,tl i, I ( )il |:tltn \\rll. l'e.lillotiOpsis leal \:)1 ft, coffee (rust, black rot, pink disease,
arrthracnose. r'oot disease), tea (red rust, blister blight. root rot diseases, black rot), cocoa
(sec'dling die-back. white thread blight. black pod discase, charcoal pod rot, witches broom),
casheu (powderl rnilder.r,. Leaf and nut blight disease. anthracnose, Dieback/pink Disease,
( ash." * ilt. Damping off of Seedling), rubber (leaf fall. seedling blight, pink disease, root rot
discase. Rird's eye spot, pink disease, wirt), beter vine (reaf rot, pythium foot rot, reaf spot,
po*de^ milde*,. bacterial leaf blight, Fusariurn wilt, root knot), senna (damping off, leafspots,
lcal'blight). neern (powdery nrirdew, root rot, leaf web bright, leaf spot, bacterial wilt), hemp
(leat spor. *ilt. phyllody), belladonna (root rotwilt. reaf spot, darnping off, dorvny mildew,
nrottle virus). camphor(powdery mirdew, VerticiIiunr *irt, reaf spot, reaf bright), costus (reaf
bljght. rhizonre rot). crotalaria (Fusariunr wirt, stem rot). clatura (wirt, root and fbot rol. leaf
spot)- droscorea (darnping off'. tuber rot. leaf spor, leal blight), mint (powdery mildew, wilt, rust,
lcal spot. s.nlon rot). opium (darnping off, root rot, porvdery mildew, capsule rot, leaf blight,
p.1.rpr rnosaic virus, soft rot). solunum khasianwn (rvilt" Alternaria leaf blight) and rephrosia
(\\ rlt. stern burn). Important post-harvest diseases of fi.uit- plantation and medicinal and aromatic
crops and their managetnent.

I'ractical

Observations ofdisease symptoms, identification ofcasual organisms and host parasite
re lationship of irnportant diseases. Exarnination ofscrapings and cultures of important
palhosens oftiuits. plantation. rnedicinal and aromatic crons.



Suggested reading
Chadha K L.2002. Hanrt Book of Horticulntre. ICAR. Ne w Delhi.
Karthikeyan A and Dinakaran R. rggg' Diseases oJ Httrtiturrurar Crops. Department ofprantPathology, TNA U; Coimbatore.
Kulkarni S H and Yashoda R.2002. Diseases of plantat ttt (,rops und Their Munugencnt_Agrotech publication Academy, I 76p.
PathakvN rg86 Drseares of Fruit ozp.r. oxford & rBt publishingco. pvt. Ltd..NervDerhi.

309o.

Rangaswamy G and Mahadevan A.2010. Disea,se.\ oJ ('r(I, plonts in Indio,4tt Ed..pHl
Learning Pvt. Ltd., New Delhi, 536o.

Singh R S 2005. Plant Diseose'r, 8'h Ed.. oxford & rBH publishing co. pvt. Lrd., New Derhi.
720o.

Verma L R and Sharma R c. r99g. Ditease.s oJ Horricurttrur cr.p,s:lir .r, Indus pubrishing
Co., New Delhi. 724n.

ENS-22I AGRO-METEOROLOGY AND CLIMATE SCIENCE

Theory

l+l

Agricultural Meteorology- Introduction, definition of rneteororogy, scope and practicar utiritr or
Agricultural meteorology. Composition and structure of atmosphere and definitien ol rreat6cr
and climate, aspects involved in weather and crimate, atmospherrc temperature. sorr temperaturc.
solar radiation' atmospheric pressure, atmospheric humidity, evaporation and transpiratior.
monsoons, rainfalr, crouds, drought, weather disasters and their managemenl atnrospheric
pollution and role of meteororogy. Basics ofweather forecasting. crimate change-caLrses. crobal
warming-causes and remote sensing. Effect of climate change on horticurture past and firture
changes in greenhouse gases within the atmosphere. Sources and sinks for greenrrouse gases.
Atmospheric chemistry. prants sense and respond to changes in co2 concentration.
Measurement of short-term effects and mechanisms underrying the observed responses in ('-l
and c4 species. plant development afl'ected by growth in erevared co2. phl.siorogr of risins
co2 on nitrogen use and soil fertirity, its imprication f.r production. IVrethodorogl. fbr studl inl
effect of CO2. Change in secondary metabolites and pest dtsease reaction of plants. .fhc.

mechanisms ofozone and UV damage and torerance in plants. Increased temperature and prants
In tropical/sub-tropical climates- effect on growing season, timing of flowering, durarion of tiuit
development and impacts on crop yierds and potentiar species ranges, Interaction ot ternperaturs
with other abiotic/biotic stress. Mitigation strategies and prospects for genetic rnanipulation ol.
crops to maximize production in the future atmosphcre. Modifying Rubisco. accrimation.
metabolism of oxidizing radicals, and sink capacity as potential strategies.

Practical



Site se lection fbr Agromet observatory: Measurement of temperature; Measurement of rainfall;
lvleasurcrnent of evaporation (atmospheric/soil); Measurement of atmospheric pressure;
llleasurernent of sunshine duration and solar radiation: Measurement of wind direction and
speed and relative humidityl Study of weather forecasting and synoptic charts. visit to
lVleteorological observatory, visit to IMD meteorological observatory-Lay out plan of standard
nleteorological observatory. Recording of air and soil ternperature. Measurement of radiation and
c()mponents. Measurernent of rainfall-different types of raingauges, Measurement of wind speed
anci direction and atmospheric humidity, Recording of evaporation. Synoptic charts and weather
reports. sl nrbols. c,/c.

Suggested reading

l.enka D. 2006. ('linute, lleuther and Crops in India. Kalyani publishers, New Delhi.
\far i Il S and Graenre J Tupper. 2005. Agronpteorobgv - principles and Applications of

( linrutc Studie.s in Agriculturc.lnternational Book publishing Co., Lucknow.
\1ar i H S. 1994. Irtrodrctiott to Agronereorolog). oxford and IBH publishing co. pvt. Ltd.,

Nel Delhi.
N'lar i l l S. | 985. lntroductio, to Agronkteorolog). oxfbrd & IBH publishing co., NewDelhi.
Narrjappa l{ v and Rarnachandrappa B K.2007 . Manual on practical Agriculrurol Meteorology.

Agrobios lndia. .lodhpur.
I)attersen S. 1958. httroduttion ro rrfcreorolog). Mc. Grau Hill Book Co.lnc., New york
Prasad Rao c s L H v. 2008. Agricultural Meteorologl.-. prentice Hall of India pvt. Ltd.. New

t)e lhi.

Reddr S R. 1999. Principle,s oJ Agrononry. Kalyani publishers, New Delhi.
sf,\astrva A K and ry'agi P K.20ll. practical AgriculrLn.al Meteorologt New Delhi publishing

:\se ncr. Neu Delhi.
failor.f l-. 1967..lgriu nn'ul clinntol.g7,. pergman press Ltd., Headington Hill Hall, oxford,

t: ngland

ll'err artlre l'c. 1968. .4ti I rroductiott t. Clinnte. Mc Graw Hill Book Co.rnc.,Newyork.
Ycllanranda T Reddy and Sankara G H Reddi. Z0l0. principtes ofAgronomy. Kalyani

l'jLrblishcrs. Neu Delhi.

FSC-22I BREEDING OF FRUIT AND PLANTATION CROPS 2+l

Thcory

I:rLrit breeding - llistory,. impoftance in fruit production, distribution. domestication and
adalltirtiolr of cornmercialrv important f'ruits, variabirity for economic traits, breeding strategies,
clonal selection. bud Inutations. mutagenesis and its application in crop improvement _ ploidy
nranipulatiorrs - lrr r.ilro breeding tools (important fruit and plantation crops).

Pr:rctical



Exercises on floral biorogy, poten viabirity; emascuration and porination procedures: h'brid
seed germinationl raising and evaruation of segregating popuratrons: use of mutagens to inducc,
mutations and polyproidy in major crops rike Mango. Banana, citnrs, Grapes. cuava. Sapota.
Papaya. custard apple. Aonla, Ber, Litchi, pornegranate. Jamun. Arecanrt. coco.rt
Pistchionut, Apple, Pear, plum, peach. Apricot and Strawberrv.

Suggested reading

Shukla A K 2004. Fnrir Breetring Approuche.s trnr Achievcntenl,r. Internati.nar llo.k
Distributing Co. New Delhi.

chosh S N, verma M K. and rhakur A. 20 | 5. Temperate Fnrit (|rop Brcedittg: [)onrc.sticuriptt
to Cultivar Developnrezl. Narendra publishing House, Delhi.

Kumar N. 1997. Breeding qf Horticulrural Crop.s : principle,s and pructitc.s. Ner India
Publishing Agency, New Delhi.

Nijar f 985. Fruir breeding in tndiu. Oxford & IBH pLrbtishing Co. New Delhi
Ray P K. 7002 Breecling Tropicor and subrropicat Frrrrls. Narosa pubrishing lr.Lrse. Neu

Delhi. pp. 338.
Shukfa A K, Shukla A K and Vashishtha B B. 2004. Fnrir Breetring; .41ryntt*he t uri

Achielement:i. International Book Distributing Co.. LLrcknow (U.p). pp. 342.
Singh B D. 1983. Plant Bree tling : Principles and Merfuxt'. Karyani pubrishers. I-Lrdhiana. pp.

896.

FSC-222 ORCHARD AND ESTATE MANAGEMENT I+I
Theory

Orchard &estate management, importance, objectives. rnerits and demerits. clean cultivatipn.
sod culture, Sod mulch, herbicides and inorganic and organic murches- Tropicar. sLrbtropicar
and temperate horticultural systems, competitive and crrrnplimentary effect of root and shoot
systems. Biological efficiency of cropping systems in horticulture, systems of irrigation. Soil
management in relation to nutrient and water uptake and their effect on soil envinrnrrent.
molsture. organisms and soil properties. Weed control thctors influencing the fiuitfulness and
unfruitfulness Rejuvenation of old orchards, top working, frame working. Integrated nutrienl
and pest management. utilization of resources constrainrs in existing systems. crop rnode I ard
crop regulation in relation to cropping svstems. (lrnr.lLu ubcrations anil milieurion nrcassr.'\ (il
llorlicultulal croos.

Practical

Layout of different systems of orchard and estate, soil managemenl. clean. inter" colcr arrtj
rnixed cropping, fillers. Use of mulch materials, organic and inorganic. moisture conservlrion.
Calculations ofweed control efficiency and weed index. l)emonstration of rrethocls olherbicide
application;. Layout of various irrigation systems.



Suggested reading

C hundawat B S and Sen N L. 2002. Principle of Fruit Culture. Agrotech Publishing Academy,
Lldainur-3 13002

Kumar. f990. lntroduction to Horlict ture Cropr. Rajyalakshmi Publications, Nagercoil,
Tanr ilnadu.

Maztrnrdar B C. 2004. Orchard lrrigution and Soil Monugenent Prdctices Daya Publishing
Ageno. Ner Delhi. Daya Publishing Agency, Nerv Delhi.

\fazurrdar B C. 2004. Principles and Methods rf Orchurd Establishment. Daya Publishing
I louse. New Delhi.

Palaniappan S P and Sivaraman K. 1996. Cropping S)'stems in the Tlopics.New age
Interrralional (P) Ltd.. Publishers, New Delhi.

I'radeep T Kunrar- Suma B, Jyothi Bhaskar and Satheson K N. 2008. Management of
Itet't ictrltu'ul ('t'op,r. New India Publishing Agencl , New Delhi.

Shanrrugavelu K c. | 989. Productiott Technolopxt of Fnrit Crops. oxford & IBH publishing
('o. Pvt.Ltd.. New Delhi.

VSC-222 POTATOANDTUBERCROPS l+l
Theorl

orisin- area. production. economic importance and export potential of potato and tropical, sub-
rropical a'd te'perate tuber crops; description of varieties and hybrids. climate and soil
recluire'ent. season: seed rate; preparation of field; planting practices; spacingi water, nutrient
ard \\eed nanagement: nutrient deficiencies. Use of chemicals and growth regulators; cropping
s\stems. Harvesting practices, yield: economic of cultivation. post- harvest handling and
slofage. field and seed standards, marketing. crops to be covered - potato, sweet potato, arrow
r(x)t. cassava- colocasia. xanthosoma, arnorphophallus, dioscorea, Jerusalem artichoke, horse
radish and other under exploited tuber crops.

Practical

lclcntillcation and description of potato and tropical. sub-tropicar and temperate tuber crops;
phnting sr sterns and practices; field preparation and sowing/planting. Top dressing offertilizers
and interculture and use of herbicides and growth regulators; identification of nutrient
clcllciencies. physiologicar disorders; harvest indices and maturity standards, post-harvest
handling and storage. marketing. Seed collection, working out cost of cultivation, project
preparation of cornnrercial cu ltivation.

Suggested reading

Bose I' K' 2003. vcgerable c)"rry.r. Naya Udyog pubrishe's, Kolkata. 2002. Naya prakash,
Calcutta.



Bradashaw J E.2010. Root an(l Ttber Crcps. Springer I,Lrblications.
Chadha K L' 1993.Advances in Horrictrrture. rrlarho-tra pLrbrishing House. New Derhr.
ChoLrdhary B R.2009- I Text Bookon production Tethnologl, ol Vegetable.s. Kall atri

Publishers. Ludhiana.
Choudhery B. 1990. Vegetable.r. gth edition. National Book Trust, New Delhi.
Dhaliwal M S.2008.Handbook of Vegetabte Crops. Kall,ani publishers. Ludhiana.
Gopal Krishnan T R. 2007. Vegetable Ci.ops. New India publishing Agencv. Nes Delhi.
Hazra P. 2006. Vege table Scie nce. Kaly ani publishers. l,udhiana,
HazraP.201l. Modern Technobgt in Vegetable protluction. New India publishing Agencl .

New Delhi.

Kanrath K Y .2007.Vegetabte Crop protluction. Oxford Book Compan). Jaipur.
Nath Prem. l994.Vegetable.s.for the h"opical Regior.r. ICAR New Delhi.
Sharma P. 2007. vegetubtes : Disease Dktgnosis antr Biotnqnagenenr. Avishkar l)urrrishcrs.

Jaipur.

Arya P S, 1999 vegetable seed procruction principre.s. Karyani pubrishers. Nerv r)erhi.
Rana M K. 2008.Oleria ture in Intlia. Kalyani publishers. Ludhiana.
Shanmugavelu. K.G. 1989. Production Technobgy oJ L'egerable Crops. Oxford and IBII

publishing Co. Prt. Ltd, New Delhi.
Singh Umashankar.2008. Indion Vegetables. Anrnol l,ublications. pvt.Ltd .Ne* Delhi.
Thamburaj S.2014. Text Book oJ Vegetable, Tuber Crop.t tmd Spices.lCAR, Neu Delhi.
Uma Shankar. 2008. Vegetabte Pest Management Guide lor Farmcr.r. International Book

Distribution Co. Publication. Lucknow.
Vincent Lebot. 2}}8.Tropical Root,s and hher Crops. CAVI.
Yawalkar K S. 2004.vegetable crops in Indio. Agri-Horticurturar pub. House. Na!:pur.

FSC-223 PLANTATIONCROPS

Theory

History and development, scope and importance, area and production. export and illtporl
potential. role in national and state economy, uses, industrial importance. bv products utilization.
soil and climate, varieties, propagation: principles and p'actices of seed. vegetative and micro-
propagation, planting systems and method, gap filling, svstems of cultivation, rnulching. shatlc
regulation, weed and water management, training. pruning and handling. nutrition- ti)liar
feeding, role of growth regulators, soil management, liming practices. tipping pracrices. top
working, physiological disorders, harvesting, post-har\est handling and processing. packaging
and marketing, yield.

Practical

Description and identification of coconut varieties, selection of coconut and arecanut rnother
palm and seed nut, planting of seed nuts in nursery, layorit and planting ofcoconut. arecanut. oil

'. ,.i

l+l



paln1. cashew nut. cacao gardens. manuring, irrigation: rnulching, raising masonry nursery for
palnl. ntrrseD/ management in cacao. Description and identification of species and varieties in
c.l'lee. harvesting. grading. pulping, fermenting. washing, drying and packing of coffee, seed
berrr collection. seed extraction. treatment and sowing of coffee, epicotyl, softwood, grafting
and top *orkinu in casheu,. rvorking out the econonrics and project preparation for coconut,
arecanLrt. oil palrn. cashew nut. cacao. etc. Mother plant selection, preparation of cuttings and
rooting ot tea under specialized structure. training. cerrlering, pruning, tipping and harvesting of
l cit.

Suggested reading
KLrnrar N .l B. Md M. Abdul Khaddar. Ranga Swamy p and Irrulappan l. 1997. Intoduction to

S1tircs. Plttntutitnt Crop.s utrd Aronmtic Plants. Oxtbrd & IBH. New Delhi.
i\air. 1979. ( ir.r/rt,l . CPCRI. Kerala
Ranganadlran Y. 1979. Hund Book ol reu cultivution. til,ASl rea Research Station. Cinchona.
I lrarnpan I) K. f 9tl | . Hund Book o/ (oconut polm. Oxford IBH, New Delhi.
I honrpson P K. 1980. ('ot.otat. Oxford & IBH publishing Co. Ltd., New Delhi.
\\ ood (i A R. 1915. ('ttcuo. Lonsmen. London.

\ATI0NAL SERVICE SCHEME/NATIONAL CADET CORPS (0+l)

Practical

\s!i: orientati.rr of students in national problems, studl of philosophy ofNSS, fundamentals
fishls. directive principles ofstate policy. socio-economic structure oflndian socielv, population
problenrs. briel'of five year plan. Functional literacl, non-fomal education of rural youth,
clatiication ofsocial evils. awareness programmes. consumer awareness, highlights ofconsumer
rret. l:nrironrnent enrichment and conservation, health, Jamily welfare and nutrition. NCC:
I'tr.dLrction to NCC. del'ense services. system of NCC training, foot drill, sizing. forming up in
tlrroe r{nks. open and close order rnarch. dressing, getting on parade, dismissing and falring out.
sulLttin{. r'archirg- arns drill. shoulder arm. order arm, present arm, guard of honour,
cercnr.nial drill. *eapon training - rifle bayonet, Iight machine gun, sten machine carbine,
irtroduction and characteristic stripping, assembling and cleaning, loading, unloading and firing.
I jeld cratt- visLral training. targets. -judging distance, fire discipline and fire control orders, battle
crali. lleld signals. description of ground. section fbrmation, section battle drill. scouts and
patrols" anrbush. field engineering, rnap reading, conventionar signs, grid systems, use ofservice
pr.tl'c10r. prismatic compass and its use, self-defense, general principles, precautions and
trainin!:.. attacks and counter attacks, marching and scarching, first aid, hygiene and sanitation,
cir rl dct'ense. leadership and NCC song.



NRS-3II ORGANIC FARMING

Theory

lntroduction' concept, relevance in present context; organic production requirernentsi Biol.,gical
nutrient management-organic manures, verm icomposr ing. green manuring, recvcling .l'.rgauic
residues, biofenilizers: Soil improvement and amendrrentsl lntegrated diseases and pcst
managernent. Weed management: Organic certification. accreditation and marketins/ erports.

Practical

Preparation of enriched compost. Vermicompost irnd organic amendments (panchagavr,a"
Jeevaarnrit). Raising of vegetable crops organically and its quality analysis. prcparation o1'

botanicals for pest and diseases conrror.

Suggested reading

Daframa A K.2007 . Orgonic FarmingJbr Suslainable Ag.iculture . Agrobios (lndia). .todhpLrr.

Palaniappan S P and Annadurai K.2010. Orgunic F ttrrtting - Thco4' untl PrtLcllcr,. Scientiljc
Publishers. Jodhpur.

Purshit S 5.2006. 7'rendsin Orguni<: Furming in Indiu. Agros Bios (INDIA). JodhpLrr.

Sharrna A K.201| . Hantlbook o./ Organic Famirg. Agrobios (lndia). Jodhpur.
Thapa U and Tripathy P. 2006. Organic'Farning in Indiu- Prcblents und Pro:;p(,(./.r. Agrorech

Publish ing Agency, Udaipur.
Veeresh G K.2006. Orgunic Farning. Foundation Books. New Delhi.

BTC-3I I ELEMENTARY PLANT BIOTICHNOLOGY

Theorv

l+l

Concepts and applications of plant biotechnology: Scope, organ culture. ernbrro cLrltLrre. cell
suspension culture, callus culture, anther culture, pollen culture and ovule cultLrre and their
applications: M icro-propagation methods; organogencsis ancl embryogenesis. Slnthetic seeds

and their significance; Embryo rescue and its significance; somatic hybridization and sbrids:
Somaclonal variation and its use in crop improventetrt; cD o-preservation: Introduction rt'
recombinant DNA methods: physical (Gene gun nethod). chemical (PEG mediated) arrcl

Agrohocterium mediated gene transfer methods: Transgenics and its importance in crrrp

improvement; PCR techniques and its applications: RFLP, RAPD. SSR: Marker Assisted

Breeding in crop improverrent; Biotechnology regulations.

l+t



I'ractical

Sterilization techniques, Cornposition of various tissue culture media and preparation of stock

solutions fbr MS nutrient mediunr. Callus induction from various explants, Regeneration of
callLrs. Axillary bud initiation and shoot rnultiplication. Hardening and acclimatization, Pollen

ancl anther culture. Protoplast isolation, Demonstration on isolation of DNA, Demonstration of
gel electrophoresis techniques. DNA finger printing.

Suggested reading

( hau la H S.2010. Inrroduction to Plunt Biotechnologlt. Oxford & IBH Publishing Co. Pvt. Ltd.
(iLrpta P K. )012. [,lcntanls ol Biotcchnologt. Rastogi and Company.
ILazdrrrr M K. 1993. An Introduction to Plant Tissue C'lfulsz. Oxfords IBH Publishine Co. Pvt.

t.ld.
Sirrglr I3 I).2('t03. Biotcchnolog) Expanding Horizons. At Diamond Agencies Pvt. Ltd.

I}SS-J I I ELEMENTARY STATISTICS
-l'heon

2+l

Introduction to statistics. lirnitations of statistics. Basic concepts: Variable statistics, types and

sotrrces ol data. classification and tabulation of data. construction of frequency distribution,
tables. graphic representation of data, sirnple, multiplc component and percentage. bar diagram,
pie tliaeram. histograrn. trequencv polygon and frequency curve average and measures of
Iocation. rlean. rnode. rnedian. geometric mean, harmonic rnean, percentiles and quartiles, for
rlrr arrd rroLrped data. Dispersion: Range. standard deviation, variance, coefficient of variation
lbr rau and grouped data. Probability: Basic concept, additive and multiplicative laws.
lhcoretical distributions. binorninal. poison and normal distributions, sampling, basic concepts,
sanrplint vs. corrplete enumeration parameter and statistic, sampling methods, simple random
srnrplirrg and stratified randorn sampling. Tests of Significance: Basic concepts, tests for
cclua litr 0l' rnean s. and independent and paired t-tests, chi-sq uare test for application of attributes

Nnd lest ti)r goodness of fit of Mendalian ratios. Correlation: Scafter diagram, correlation co-
elllcient and its properties. regression. fitting of simple linear regression, test of significance of
correlation and regression coefficient. Experirnental designs: Basic concepts, completely
rarrdomized design. randomized block design, latin squarc designs.

I'r:rctical

(onstruction of fiequencl, distribution table and irs graphical representation, histogram,
fiequencr pollgon. frequency curve, bar chart. simple, rnultiple, component and percentage bar
charts- pie charl. mean. mode for row and grouped data. percentiles, quadrille, and median for
rorr lnd grouped data. coefficient of variation. 't' test fbr independent, will equal and unequal
r rtrilrrts. paired 't' test. chi-square test for contingency tables and theoretical ratios, correlation
ancl linear regression. Design- CRD. RBD, LSD.



Suggested reading

Gupta S C and Kapoor V K.2014. Funduntental.s o/ Llathenuticol Stutlslrc.s. Sultan chand and
sons. New Delhi

Nageswara Rao G. 2007. Statistics.lbr Ag"icultural Scienta.s. B S publications. Hyderabad.
Rangaswamy R.f 995.I Text Bookof Ag icultural Staris/i(.t. New Age International publishing

Limited, Hyderabad.

AGF.3II INTRODUCTORYAGRO-FORESTRY
Theorv

l+l

Agrotbrestry - definition, objectives and potential. Distinction between agroforestrl and socill
forestry. Status of Indian fbrests and role in lndia farmirrg systems. Agrolbrestrr system. sub-

system and practice: agri-silv icu lture. silvipastoral, horti-silviculture. horti-silvipastoral- shiftins

cultivation, taungya, home gardens. alley cropping, intclcropping, wind breaks. shelterbelts and

energy plantations. Planning for agroforestry - constraints, diagnosis and design methodologl-

selection of tree crop species for agro-forestry. Agrolbrestry projects - national. tlverseas.

MPTS - their management practices, economics of cultivation - nursery and planting (,1t'rrc hr

culechu, Dalberglaslssr.ro, Teclona, Populus, Morus. Grewia, Eucal)ptus. QuercLrs spp. anti

bamboo, tamarind, neem etc.).

Practical

Identification and seeds and seedlings of multipurpose tree species. Nursery practices lbr poplar.

Grewiaoptiva, Morus alba, Acacia catechu. Dulbergiasi';.sno, robinia, leucaena etc. Visit to aqro-

forestry fields to study the compatibility of MPTS with agricultural crops: silvipastoral. allcr

cropping, horti-silv iculture, agro-s ilv ipasture, fuel and fbdder blocks. Visit to stlcial iitrcstrl

plantations - raihvay line plantations, canal plantations. roadside plantations. industrial

plantations and shelterbelts. Rapid assessment of farmers needs for green manure- lodder. lirel

wood in selected villages. Economics and marketing ofproducts raised in agro-torestr\ s\ stcms.

Suggested reading

Chaturvedi A N and Khanna L 5.1982. Forest Men.\tualion. Reprintedin2006. International

Book Distributors. Dehradun
Chundawat and Gautanr S K.1996. A Text Book of Agrcforenrr-. Oxlord and lt3tl Ptrblishing

company Pvt.Ltd.
Dadhwal et a\.,2014. Practical Monual on AgroJbre st ry'. .laya publishing house. [)elhi

Dwivedi A P. 1992. Agl'oforestry) Principles and Proctite.s. Oxfird and tBH Publishing

company.

)haLK.2015. Advcnces in ApToJbreslry. APH Publishing corporation. New Delhi.

Leda Satish. 2006. Biodiesel and Jatropha Planariors. AGROBIOS' Jodhpur'

Linford Jenny, 2007. A Concise Guide lo Tree:. Parragon books service lirnited. Parragon

Luna R K.l 989. Planlotion Fot'eslnt in India. lnternational Book Distributors. Dehradun



Ncgi S S. 2006. Fore:;t Trec Seetl. Prashant Gahlotat Valley printers and publishers, Dehradun.

Ncgi S S. 2007 . Agtibrestty Hand Book.lnternational book distributer, New Delhi.

Prnrr,ar P and Puri S. 2007. App'o/bresn'y: Systems & Practices. New India Publishing Agency,

Ncu Delhi.

I'athak P S and Ranr Nervaj. 20 10. ,4grtfbreslry Potantiuls and Opporlunities. Agrobios,

.lodlrpLrr

l'atrrr A K. 2013. ,lgrttbrcsttl' - Principles and Practicas. New India publishing agency.

llrnraclrandran and Nair P K.1993. An Inh'oduction lo Agroforestry. First reprint inlndia-2008.
Springcr Internalional Edition

I inrrarri R arrd ]ain C K.2010. Agr<tforeslry - Systen$ & Praclices. ABD Publishers, New Delhi.

Ie' jarrani K G. 1994. .lgrofore.str,- in lntlia. Oxford & lBH, Publishing Co.Pvt.Ltd.,New Delhi

PPP-31 I Diseases of Vegetable, Ornamentals and Spice Crops
Theorl
I:tiologr. s\ lllptoms. rnode of spread. epidemiology and integrated management of diseases of
thc tbllou ing vegetables. ornarnental and spice crops: tomato (damping off, early blight, buckeye

lot. bacterial lilt. bacterial canker, Ieaf curl. and tornato mosaic), brinjal (Phompsis blight,
('ercospora leal'spot. bacterial wilt and little leaf), chilli (Phytophthora leaf blight and fruit rot,
r1rtl'rracnosc and ripe rot. bacterial leaf spot, leaf curl and mosaic), bhindi (Fusarium wilt,
C crcospora leaf spot. porvdery rnildew and yellow vein rnosaic), cabbage (downy mildew, stalk
rot. r\lternaria leafspot and black rot). cauliflower and knolkhol (downy rnildew, stalk rot, black
r()t. cauliflo\\er nrosaic). radish (Alternaria blight, white rust and downy mildew), pea(powdery

rnildcs. Ascochrta blight. Fusariutn wilt, bacterial blight and mosaic), beans (root rot and web
blight. anthracnose. angular leaf spot, common blight and mosaic) beet root (Cercospora leaf
sp6t. po$derv rnildew and Sclerotiurn root rot), onion (downy mildew, purple blotch and

lrusariurr basal rot). garlic (Sternphylium blight and Fusarium basal rot), fenugreek (powdery
nrilderr. Alternaria blight and root rol), ginger ( Rhizome rot, Phyllosticta leaf spot,

blctcrial riilt). potato (late blight, early blight, black scurf, brown rot and potato leaf roll),
t Lrrnreric ( rh izorne rot. I aphrina lea i blotch and leaf spot). pepper (Phytopthora foot rot and wilt),
cLrnrin (\\ilt. blight and powdery rnildew), small cardanrom (capsule rot,rhizome rot andkatte
disease).larqe cardarnonr(leaf streak, anthracnose), nutmeg (chirkeyfurkey disease, leaf spot and
slrot lrole. thread blight). coriander (wilt. stem gall and powdery mildew), clove (leaf spot, twig
blight and tlower shedding. little leaf), cinnamon (leafspot and die back, canker), jasmine (leal
blight. leaf'spot. rust and wilt), rose (powdery rnildew. black spot, grey mould), crossandra (wilt,
Botr\ tis spot and blight and Sclerotium wilt), tuberose (crown and stem rot), geranium (Botrytis
spot and blight. Pythiurn black leg). Important post-harvest diseases of vegetables and
ornamclltal crops and their managetllent.

Practical

2+l



Observations of symptoms, causal organisms and host parasitic relationship of irnportant
diseases, examination of cultures of irnportant pathogens of vegetables. ornamental and spice
crops.

Suggested reading

Agrios G N.2005. Plant PathologXt. 5\h Ed., Elsevier Academic Press, Arnsterdam. 922p.

Chandef S and Sharma R C. 201l. Diognosis and Managcnrcnt of Floral Crop.s Diseusas-.|

Practical Guide. LAP Lambert Academic Publishers. Germany,80p.
Gupta S K and Thind T S. 2006. Diseuse Problem in L'egctable Productiorr. Scientillc

Publishers.. Jodhpur, 576p.

Gupta V K and Paul Y S.2001. Disea,res ofVegetablc (irps. Kalyani Publishers. New Delhi"

344p.

Singh R S. 1995. Diseases ofVegetable ('rops,3'd Ed.. Orfbrd & IBH Publishing ('o. Pvt. Ltd..

New Delhi. 406o.

Sohi H S. 1992. Diseases of Ornamental Plants in India. ICAR. New Delhi. l95p

EXT.311 FUNDAMENTALS OF EXTENSTON EDUCATION I+I
Theory

Extension education: meaning, definition, nature, scope. objectives. principles. approaches rttld

history. Horticulture extension: process, principles and sclected programmes of leading natitlnal

and international forest institutes. People's participation in Horticulture programmes. Motivatiorr

of Farmers, rural youth and voluntary organizations firr Horticulture extension vvork Rural

Development: meaning, definition, objectives and genesis. Transfer oftechnologl programmes

like lab to land programme (LLP) national demonstration (ND). front line demonstration (FL[))

Krishi vigyan Kendras (KVK). Technology Assessment and Refinement Programrne (TARP)

etc. of ICAR. Communication: meaning. definition, elernents and selected models. Audio

visual aids: importance, classification and selection. Adoption and diffusion process.'feaching

and learning-concepts and principles, Teaching steps. Programming planning process

meaning, scope, principles and steps. Evaluation: meaning. importance and methods. Scope'and

importance of Pa(icipatory Rural Appraisal (PRA) & Rapid Rural Appraisal (RRA)

Management and administration: meaning, definition. principles and f'unctions. Concepts ol

human resource development (HRD). rural leadership. ICT in Extension education. ICI- trse ilr

rural India.

Practical

Visits to study structure. functions' linkages and extension programmes of lC'frRf.

institutes/voluntary organizations/Mahila Mandal, Village Panchayat' State Dept' of Hotticulturc

/All lndia Radio (AlR). Exercises on distortion of message. script $riting ibr fartn brouJert:ls

and telecasts. planning, preparation & use ofNPVA like poster, chart' flash cards' fblders etc



and AVA like OHI' & 35 mrr slide projector transparencies. Identification of local leaders to
stLtdr their role in ertension work. Evaluation ofsome selected case studies of forestry extension
programnres. Preparation of Village Agricultural productions plan.

Suggested reading

Reddl A A.2001. Extension Education. Sree Lakshmi press, Bapatla.
I)ahana O P and Bhatnagar O P.1998. Education and (bmmunication for Developntent, Oxford

and IBH publishirrg Co. Pvt. Ltd.. New Delhi.
lf ilaris M. 2011. Indiun ugrit:ulhre and inJbrntdlror?.. Soundari, New century Publications, and

c ur1l11u 11 ic at io n technology (lCT).
.lalihal K A and Veerabhadraiah V.2007. Funtlanrcntals of Extension Education cnd

.lluntrycnrcnt in Extutsion. Concept Publishing Cornpany, New Delhi.
\f Lrtlraiah M P arrd Arunachalatn R. Agriculttn ul Extension. Hirnalaya Publishing House

(\lunrbai).

llathore O S ct u1..2012. Hundbook of Extension Edutation, Agrotech publishing Academy,
L.ldaipur.

Ral G L. 1991. l'rrension comnmnicution and Managenrcnt (l'r Edition), Kalyani publishers,

t-udhiarra (7'r' revised edition - 20l0).
sasar M and Ray G L. Terr Book on Rtu'al Development, Entrepreneurship and Conmtunicarion

.Siil/r. Kall ani Publications.

SLrpc S V. )013. A Text Book of Etten.sion Education (2'td Edition), Agrotech publishing

r\cadcurl. [.ldaipur.
Vrrn [) B A w and Harvkins H S. Agritultural Exrensior. cBS publishers & Distributors. New

I)clh i.

PHT-Jl I Postharlest Management of Horticultural Crops 2+l
'f heorl

Inlponance 01' postharvest technorogy in horticurtural crops. Maturity indices, harvesting,
handling and grading of fruits. vegetables, cut flowers. plantation crops, spices, rnedicinal and
ar.nratic plants. Pre-harvest factors affecting postharvest quality. Factors responsible for
tleterioration of horticultural produce. physiological and bio-chemical changes and delaying
ripening process. Quality parameters and standards. structure and composition of fruits,
r esctables and cut flowers Pre- and post-harvest treatments. Storage considerations, traditional
and rnodern storage systetns. Storage disorders of important horticultural crops. packaging
r'rrlcrials. trpes of containers. packaging methods and internar packaging material. Marketin!
nrethods. lVlodes oftransport for domestic and export rnarketing.

Pract ical



Study ofseasonal availability ofhorticultural crops, practice in juttging the nrarurit\ of rlrisLrs
horticultural produce. detennination of quality paranletcrs: physical. biochernical and sgrsorr
characteristics. grading of horticultural produce. post-harvest treatments ftrr lrort ictrllLrral crr.rps.
identification of packaging nraterials. packaging of fiLrits, vegetables. plantation cr.ps. sr..rices

and cut flowers by using diflerent packaging materi ls. storage ntethods and itlcrtilicarion ol'
storage disorders in horticultuial crops. Visits to nrarkets, packing houses and colcl sroraqe
units.

Suggested reading
Battachar.iee S K and De L C.2005. Po\t Htu.w,\t Tet.ltnttlogt ol Flott cr.\ un(l Ot.tlult(nttrl\

P/.rrl.r. Pointer Publisher. Jaiour. lndia.
Chadha K L and Kalloo G.1993. Adtunce.y in Horticultn.c. Vol. 4 to 10. MPH. Ncrr Dcllri.
Kader A A, Kasrnire R F. Mitchell F G. Reid MS, Sonrnrcr N F and Thonrpson .l I-'. 1001. /'rr.sr-

luut'cst Tethnolog: of Hortitzltm'ul (irlp,r. Universitr of California. AgricultLrlc and \alLrlirl
Resources Publication No 3 529.

Mitra S K. 1997. Poslhuncst Pht-siriog'ond Storuge ol'littpicul und Suh-rntltitul / ) rrlri. ( ,\l]
International.

PruthiJ S. 2001. Minor Spice.s und Condimcnl.s - Crolt lltutugcncnls urtd l'o.rl lhrr:ctl
Technology. ICAR. New Delhi.

Ryalf A L, Lipton W J and Penlzer W f. 1972. Huntlling. Ti'dnspuloti()tt. und Strtt ,rgt ti ltrtritt
und Vegetables: Fruil.s ond Trec Nrrl.r. AVI Publishing Company.

Ryalf L and Lipton W J. 1982. Hundling. Trun.\portotion (utd Stot uga of Furit.t urnl l cgt'trrhlc'.s.

Vol. I & 2. AVI Publishing Company.

Saraswathy S.2008. Postharle.\l Mutlu!:e nrcnl of Horrittrlturul ( )z7r.r. Agribios Putrlicrtiotts.

Shanmugavef u K C, Kumar N and Peter K V. 2002. Prurltttliort Te(lmolt)g.r' ol .\!,i( i\ tttkl
Pluntution ('n4ts. Agrobios ( Ind ia)

Stanlei, J K. 1998. Po.sthute.;t Phvsiolog,o/ ['eri.shuhlc l'lunt I'xtdtrc't.s. CBS. Neu l)clhi.
'f'hompson A K. 1996. Posthtu"t'e:;t Tecltnolog' ol Fruit.\ ttnd Vegctdhlc.r. Wilel -l)lae klcll.
Wills R B H, McGlasson W B, Graharn D and Joyce D t. 2007. Po,vthunt'.tl- ..lrt It nrlttt tirttt to

the Phy.tiologg'and Handling ol Fruits, Vegctcthles unl OrnLtnrcntul\. CAB lntcrrutiorrnl.

VSC.3I I BREEDING OF VEGETABLE. TUBER AND SPICE CROPS 2+I

Theory

Breeding objectives and important concepts ol'breeding self pollinated. ct'oss polliturtetl and

vegetatively propagated crops. Plant genetic resources. their conservation and Lttilizulion in clr'p

irnprovement. Breeding fbr insect resistance. breetling for disease resistarrcc. l)reeding lr)f

abiotic resistance, male sterilitv and incornpatibilitl and their utilization in derclopntcnt ol

hybrids. Origin. distribution of species. wild relatives and forms of vegetable ctolts ltttttatrr"

Brinlal. Bhendi. CapsicLttn. Chilli, Cucurbits. Cabblgc. Cauliflo*er. TLtber ctops. l)olalo.



Carrot. Radish. Spice crops (Ginger, Tunneric).Breeding procedures for development of
hrbrids/r,arieties in various crops. Genetic basis ofadoptability and stability.

Pr:rctical

Iiloral biology and pollination rnechanism in self and cross pollinated vegetables, tuber crops
and spices. Working out phenotypic and genotypic heritability, genetic advance. CCA, SCA,
corntrining abilitl'. heterosis. heterobeltosis, standard heterosis, GxE interactions (stability
lnahsis) Preparation and uses of chernical and physical mutagens. polyploidy breeding and
chronrosr'rnral studies. Techniques of Fl hybrid seed production. Maintenance of breeding
tccortis.

Suggested reading

t)haliual M s. 2009. vcgetuble Sced Production & Hybrid rechnologt Kalyani publishers.

I. Lrdh iana.

I)hali*al M s. 1012, Techniques ol Developing Hybrids i, vegetable crops. Agrobios. Jodhpur.
l:agcria M S 20l l . L'egetable Crop,s- Breeding and seed production. Kalyani publishers,

l.Lrdhiana.

lia'i llara Rarn.20l3.l"cgcluble Brceding: principle und practices. Kalyani publishers.

L Lrdhiana.

Kallo (i. 1998. I agdublc Breeding Ibl.I to Il/). CRC press. Florida. 198g.
Sirrgh ll l'. 2009.L'agctuble yarieties of India. Studiurn press (lndia) pvt Ltd. New Delhi.
Singh P K. ).005.l{t'hritl legctable Dewlopment.CRC press. Florida.
VislrnLr Srrarcrop. 2011. Vegctublc Scicnce &Technologt in India. Kalyani publishers. Ludhiana.

VSC-3I2 PRECISION FARMING AND PROTECTED CULTIVATION 2+I
'f heon

l'rccisi.rr t'arrning - laser levering, mechanized direct seed sowing; seedring and sapling
lrarsplanting. nrapping of soirs and prant attributes. site specific input apprication, weed

'anagernent. 
insect pests and disease rnanagement. yield rnapping in horticultural crops. Green

hor:sc rechnolosr. Introduction. Types of creen Houses; prant response to Greenhouse
cr'r\ rro'"ent. Planning and design ofgreenhouses, Design criteria ofgreenhouse for cooling and
Iteating purposes. Green house equiptnent, materials of construction for traditional and low cost
srcct hoLrses lrrigation systenrs used in greenrrouses. -r1'picar apprications, passive sorar green
horsc' hot air greenhouse heating systems, green house drying. cost estimation and economic
anahsis choice of crops for curtivation under greenhouses, problems / constraints of
grcenhouse cultivation and future strategies. crowing rnedia, soil curture, type of soir requirei.

r1)-,r
. |,t\.,,',,-'-:-



drainage, flooding and leaching. soil pasteurization in peat moss and mixtures. rrrck rrool lrrd
other inen media. nutrient filnr technique (NFT) / lrydroponics.

Practical

Study of different types of greenhouses based on shape. construction and claddins rrarcrials:
Calculation of air rate exchange in an active sufilnrer winter cooling system: Calcrrlution of ratr

of air exchange in an active winter cooling system: Estimation of drying rale ol lgficulturll
products inside green housel Testing of soil and water to study its suitabilit) firl ulorr inu crops

in greenhouses; The study of fertigation requirements fbr greenhouses crops anci c\tinlNtiorr ol

E.C. in the fertigation solutionl The stLrdy of various growing media used in raisitrg trl

greenhouse crops and their preparation and pasteurization / sterilization: Visit trr conttttcrcial

green houses; Economics of protected cultivation.

Suggested reading

Afdrich R A and Bartok J W. 1994. Grecn House Enginecring. NRAES. Rilel. R.rbh llall

Cornell University. Ithaca, New York.

Bafraj Singh. 2006. Protected ('ullivrrion oJ Vcgetublt ('r'01t.s. Kalyani Publishers. I trdhianrt.

Brahma Singh. 2011. Atlvure !; in Prott:t'lctl Cultilrtllorr. Ne\|v lndia Ptrblishing Asctlcr. \ctr
Delhi.

Singh J, Jain S K, Dashora L K. Cundawat B S.2013. PrL,ti.sion Fornrittll irt llttt titttlrttt.\ttt
lndia Publishing Agency. New Delhi.

Jitendra Singh. 2015. Prccision Ftutning in Horticulrtir,a. New lndia Publishing Agcttc\. Nc\

Delhi.

Pant V Nefson. lggl.Green Hottse Operalion ond Monu4emenl. Bali Publication.

Kumar P T, Suma B, Bhaskar J and Satheson K N.2001t. \[unugententolHttttitttlrr uI ( r'rt1't

New India Publishing Agency. Neu'Delhi.
Prasad S. 2005. Greenhurse Munugentcnt fi;r Horlicullurdl Crrrys. Agrobios. .lodhptrr'

Reddy P Parvatha.2003. Protccte.l ('ultivution. Springer Publications. tJSA

Reddy P Parvatha.20ll. Sustainuhle Crc.tp Protcctirtrt trnder Prolc.te(l ()t//ltrrllori. Spt inger

Publications. USA.

SEMESTER.VI

PPE.321 APICULTURE, SERICULTURE AND LAC CULTURE I+I
Theory
lntroduction to beneficial insects. Impoftance and Hisbrv ofapiculture. Species ot honcr becs.

Rock bee, Little bee, Indian bee. European bee. ltalian bce and Dammar bee. lilecr clc lttrd c:trtc

determinatiOn. Bee colony maintenance, bee colony actiVities, starting of llc\\ c!)lrrrl-\. l (irlitrrl

site. transferring colony. replacement ofqueen. combining colonies. swarm pre\!rrLit'rr' ('rl.'r)\

yt'



nranagernent in difl'erent seasons. Beekeeping equipments and their description. Bee pasturage.

l:rlraction- corlposition and uses of Honey. Other bee products. Role of honeybees in
pollination. Diseases and enernies of honeybees and their management. Importance, History and
dc\elopnrcnt of sericulture in India, silkworms kinds and their hosts, systematic position,
tlistrihutiorr. Silk glands. Mulberry silkworm-life cycle in brief, rearing house and €quipments,
disinl'ection and hygiene. Grainage acid treatment, packing and transportation of eggs,
IncLrtTation. black boxing. hatching of eggs. Silkwonn rearing young agelchawki rearing and old
ilgr' rearins ol silkuorrns. Feeding. spacing, environrneutal conditions and sanitation. Cocoon
charactcrs coloLrr- shape. hardiness and shell ratio. Defective cocoons and stifling of cocoons.
t ses ol'silk and bv-products. Econonrics of silk prodLlction. Moricuhure-Mulberry varieties.
l)csls and diseases of silk worms and their management. t-ac growing areas in India, Lac insects.
[.riologr. behavit)ur" lac cultivation. food plants, pruning, inoculation, cropping, kinds of lac.
|:ncnrics of lac-insects.

1) ructical

l:ant iliarizatiorr rrith diflerent species and castes of honey bees. Farniliarization with bee hives and
othcr lreekeeping equipments. Stud1, of extemal morphology ofhoneybees. Handling of Honey bee

colonr. lnspection and tnaintenance of apiary records. Collection and preservation ofbee pasture.
seasonal lvlanagernent of Honev bee colonies. Study of enemies of honeybees and their control
StLrth .l diseases of honel bees and their management. eueen rearing. Study of expenditure
irrrolred and income generation fiom commercial and stationary bee keeping. visit to state
ScricLrltLrrc urrit.

Srggested reading
(ianga c and SLrl.chana c J. 1997 . An Inrroduction to sericulture (2nd Ed.). oxford & IBH

l'Lrblishing Co. Pvt. l-rd.. Nerv Delhi.
\lishra R C. 2002. Pcrspectivs in Indiun Apicultur.s. . r !.rohjos, .lodhpur.. Inciia.
I'radip V .1. 1005. 7'c.rl Book oJ.'lppliert Zoolol4t: vernritullure, Apiculture, sericulrure, Lac-

( trIttrrt,. .1grituIIurul Pcst.y. Discovery, New Delhi.494p
Singh S. 1975. llaa Kceping in Inrlla-lCAR. New Delhi. 214p.

PH'I-JzI PROCESSING OF HORTICULTURAL CROPS

'l'heon
l+2

Itnp.rtance and scope of fiuit and vegetable preservation industry in India, food pipe line, losses
in pt.rst-harvesl operations. unit operations in food processing. principles and guidelines for the
cstablishrnent .1' processir.rg units. principles ind 

'retliods 
of preservalion bv heat -

pa\tcrnratron. canning. bottling.. Methods of preparation ofjuices. squashes. syrups. cordialsrtd le.r'rcnted beverages. Methods of preparation of Jarn. jefly and maimalade. Rrer".uation by\rs,r- cardies. crlstallized liuits. preserve etc. preservation by chemical preservatives,
Ircscf\utr()11 *ith salt and vinegar- pickling, chutnels and sauces. tomato and mushrooms
r)fod,cts. [)^ins and dehldration. fieezing preservalion. processing of prantation crops,



spoilage in processed foods. qualitl, control of processed products. Govt. policl (rr inipofl iln(l
export of processed fruits. Food larr s.

Practical
Equipments used in food processing units. Phys ico-c hcnr ical analysis of frr-rits and lcgetat.rles.
Canning of fruits and vegetables. preparation of sqrrash. RTS" cordial. srrLrp. .iarn. .icllr.
nranralade, candies. preserves, chutnevs, sauces. pickles (hot and sweet). Dehydration and lorr
temperature preservation of liuits and vegetables, tomato products and qualil\ unahsis ,rl'
proces5ed foods. Visit to processing rrnits.

Suggested reading
Fellou's P J. 1998. Food Protc.ssing Tcchndogtt - Print iligs and Prdct ica.\. Ellis [] orrr trtrd.

Manoranjan K and Sangita S. 1996. Ftxxl Prcscrvttion <t Plocc.r.ring. Kalyarri I'Lrlrlishcrs. lrrdia.

Potter N N and Hotchkiss J l-1. Fo(/,/.\i l(,rcr'. 5'r' Edition. CBS Publishers. Nerr [)clhi.

Salunkhe D K, Bolin H Rand Reddl N R. 1991. Sbruge. Proccssing unl Nriritirtrt,rl ()rrulirt ol

Fruits und Vatletoble:;.2"d Edition. Vol. II. CRC Press.

Siddappaa G S, Lal G and Tandon G L. 1998. Pre:;ervlittn oJ Fruits turtl li'gclrlri " l( Al{-

Nerv Delhi.

VSC-321 Seed Production of Vegetable, Tuber and Spice Crops l+ I

Theory

Introduction and history ofseed industrv in India. l)ellnition ofseed. classes-t) llcs ol .cc.l.

Differences between grain and secd lmportance and scope of vegetable sced |tocltrcli.tr itr

India. Principles of vegetable seed production. Role of ternperature. humiditr rttd liSllt rrr

vegetable seed production. land requirements, clinrilte. season. planting tirrle. rltrr\er)

management. seed rate, rouging, seed exlraction and storage of cOle crops. r'()()t \ ci.:!'trlhlc\.

solanaceous vegetables. cucurbits, okra. leaf) vegetables. bulb crops. leguminotts resetablcs rllrcl

exotic vegetables. Seed gerrnination and purity analysis. []ield and seed standards. Scccl dtr ittt:

and extraction. Seed legislation.

Practical

Study ofseed structure. colour size. shape and texturc. Field inspection ofsecd crt,1.ts. l)racltee.

in rouging. Harvesling and seed extraction. Germination and purity analysis. fr4ctlrotls ol 'ccd
production. Seed certification in cole crops. root vegetables. bulb crops. solanaceoLt' r egclables.

cucurbits. okra, leaty vegetables. legrlninous vegetables and exotic vegr'trbles. \er'il pt,re.:s:itt-r

rnachines. Visit tu seed oroductiorr urril..

Suggested reading

Agarrvaf P K.2010. Technique.; in Se ad st.iencc unl 1c"'hnologt'. South Asian PLtblislterr. \ert

Delhi.
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\-
t



Asarrral R L. 1995. Seed Tethtutlogt. Oxford & IBH, New Delhr.
.,\sra\\al R. [-. 1999. Scctl Technolr;gl'. Oxford and IBH Publicity Company, New Delhi.
Arl a f' S. 2(103. L'cgetuble Breeding, Producli'n and Seed Production. Kalyani publishers, New

Dclhi.

Arl a f' S. 2003. L'egetublc Sectl Production Principles. Kalyani Publishers. Ludhiana.
( o;reland l. O. 1999. Principle.s of Seed Science and Teclmology. Springer publications.

Irascria M 5.201l. Vegctublc ('rop.s- Breeding and Seed Production. Kalyani publishers.

[- Lrd h ian a.

(icctharani P. 2007. .\crri rechnolotr4t in Horricultural cn4ts. NpH publications. Jodhpur.
llazra P arrd Sonr M G. 2009. vegetable Seed Producrion antt Hybrid rechnotogy. Kalyani

Publishers. Ludh iana.

Klrarc D arrd Bhole M S. 2000. Seed Technology. Scientific publishers (lndia) Jodhpur.
l..rrlkarni (i N. ).002. Principlc.s of Sectl Technology. Kalyani publishers, Ludhiana.
\cmr N P. l9Il8. l)ritttiple.s ol Sccd ('crti/ication dnd Te sting. Allied publications.
\irrgh N. Singh P K. Singh Y K and Kurnar y.2006. r'egctable seed production TethnologSt.

International book distributing co.. Lucknow.
l{irr rrrond A l . 2000. L'agetttblc Seed protluction. Oxford tJniversity press, USA
Sirrh f'rabhakar. 2015. sectl Protluttion Technolog: ttl vegetable. Daya publishing House.

\or I)clhi.
Sirqh S f). 2001 .,\ecd Protluction o/ conttnercial vegctobtes (l'r Ed). Agrotech publishing,

L daipLrr

Virnarrgarludi K.2010. l/cgctuble Hybrid Seed produt:tion and Managenent. Agrobios.
.lodh pur.

FLA-321 Breeding and Seed Production ofFlower and Ornamental Crops Z+l

Theon

Ilist.r'r of inrprovemelrts of ornanrental plants. centre ol origin of flower crops and ornamental
cr,ps. otrjective's and techniques in ornamental plant breeding. Introduction, selection,
lrrb'idization. mutation and biotech nological techniqLre for improvement of ornamental and
tkrrr cr cro;rs r iz. Rose. Jasrnine. chrysanthemum. T uberose, Gerbera, Gradiorus. Dahria-
lleliconia. l-iliurn. Gaillardia. Petunia, Hibiscus, Bougainvillea, Zinnia, cosrnos. Dianthus.
Snu;rdraeon. Pansr. Crossandra. Marigord, ceranium, china aster, orchids, Anthurium,
( arn.tron etc Breeding for disease resistance. Development of promising curtivars of important
.rrr,r'crrtills and flouer crops. Role of heterosis and its exploitation, production ofFl hybrids
ard Lrlilization of nrale sterility, production of open polrinated seed. Harvesting, processing and
\k)ragc. seed ce'rtiflcation.

Practical

i','



Study of floral biology and pollination in ilnportant species and cultivars. lechniclLres ol -
hybridization. inducing polyploidl and nrutation. I)roduction of pure and hlbrid sceds.

Harvesting, conditioning and testing 01'seeds. Practice irr seed producticrn Inethods.

Suggested reading
Agarrvaf P K. 1994. Principle,s of S<:ed Technolog.,.ICAR Publication" Nerv Delhi.

Agarwal R L. 1996. Seed Technologt,. Oxford & IBH PLrblishers, Nerv Delhi.

Bhattacharjee S K and De L C. 2003. .4tlyanted ConnterL iul Floriculturc. Aavishklr l)ublishers.

Distributors. Jaipur (Rajasthan) Ind ia.

Bose T K. Yadav L P. Patil P, Das P and Partha Sarthl V A.2003. Connet c lcrl l'1rrrt cr"r. I)rrtha

Sankar Basu, Naya Udyog. 206. Bidhan Sarani' Kolkata.

Callaway D J and callaway M B. 2000. Breeding ornuncnlul Plants. Timber Press. I SA.

De L C and Bhattacharjee S K. 20 | | . Orttuntctttttl Crolt llreeding' Aavishkar Ptrblishcrs

Distributer:. Jaipur.

Harding J, Singh F and Mol J N. 1991. (icne tic.y und lJrr'cding of ornontenlrrl ^!rt'c t,'r. Sprttluct'

Publishers.
pal B p. 1966. The Rose in Intliu. Directorate of Knoulcdge Management in AgrictrltLrrc- l( ,\l{"

Nerv Delhi.

Singh A K 2014' Breetling antl Biotechnolog't of Flotrtr'. Vol' I & Il Cotnlrercial I lo*crs'

Garden Flowers. New India Publishing Agency, Ne* t)elhi'

SinghBD.|983.PlatttBreetllng:PrinciplesandMeth(X|s.Ka|yaniPub|ishers"NelrDel|ri'
vai-nstein A.2002. Breading.ftn. orntuncntuls: Classical tnd Molecular Approaches sprtnucr

Publishers.

FPR-J2l MEDTCINAL AND AROMATIC CROPS 2+I

Theory
Introduction to rnedicinal and aromatic plants & their role in lndian econom) llnp()ttlrrcu.

origin, distribution. area. production, phytochenrical conslituents, clirnatic and soil rcclttircnlcltts

propagation and nursery techniques. planting and after care' cultural practices' traitrins ilntl

pruning" nutritional and rvater requirements. plant protection. harvesting and procc:sittu ol tttrdct

mentioned important rredicinal and arornatic plants.

Medicinaf planis: Withuniu. Periwinkle, Rauvolfia. lsabgol, Bele/r,t)re. KulncglL .5,'7i7x1 ()|ittnt

poppy. Introduction to important rnedrcinal plants o1'Hirnalayan region likc Chirrlratr' liLrtLi

Podophyllurn Aconilunr, Indian Valerian etc.

Aromatic Plants: Lemon grass. Citronella. Palmarosa. Khus grass' lavender' (icrlnitrrn' N'1int'

Ambrette, Basil and Tagetes.

Essential oils. Extraction. quality evaluation & srorugc techniqucs of esscntial oils ( oncepl o1 (i''\t'

in rnedicinal and aromatic plants production.

Practical



ldentification of rnedicinal and aronratic plants& theireconomic parts, Raw drugs, propagation

tcchniques - tlarvesting and oil extraction of aromatic plants - Field visit, collection and

l)rcparatiolr of herbarium - Visiting cornmercial units of medicinal plants.

Suggested rerding

\tal (' K and KapLrr B M. 1982. (ultivnion and Utilization of Aromatic Plants. Regional
Rc-search [-aboratorv Jamnru-Tawi. CSIR, New Delhi-

.\tal (' K and Kapur B M. 1982. ('ultirution and Utilizatiotl of Medicinal Plants. Regional

Iiesearch l-aboratory Jammu-Tawi, CSIR, New Delhi.
('hadha K l- and GuDta R. 1995. Ah,ances in Horticulturc. Vol I l: Medicinal and Aromotic

/'/trrrlr. Malhotra Publishing House, New Delhi.
.Akhtar H. Virarnani O P. Sharma A, Kumar A and Misra L N. 1998. Maior Essential Oil

Batrittg l'lunt,t ol Indiu. CIMAP, Lucknow, lndia.
.\khtar Ilussain. 1993. lvledicirrul Plunts and Their Cuhivtrtion. CIMAP. Lucknow. India.

ICT-32I INFORMATION AND COMMUNICATION TECHNOLOGY 1+1

Thcorl

lT and its importance. lT tools, IT-enabled services and their impact on society; computer
lirrrdanrentals: hardware and software; input and output devices; word and character
reprcsentation: l'eatures of machine language, assembly language, high-level language and their
ad\irntases and disadvantages; principles of prograrrming- algorithms and flowcharts:
( )pcrating sr srenrs (OS) - definition. basic concepts, introduction to WINDOWS and LINUX
Opcrating S)stems: Local area network (LAN), Wide area network(WAN), Internet and World
\\ idc \['eb. H-l NlL and lPr Introducrion to MS Office - Word, Excel, power point. Audio visual
aids - detinition. advantages. classification and choice of A.V aids; cone of experience and
criteria tbr selection and evaluation of AV aids; video conferencing. communication process,
Ilello's nrodel. ieedback and barriers to contntunication.

Pluclical

Iirr'rcises on binarr nurnber system, algorithm and flou'chart; MS Word; MS Excel; MS power
I)()int: lnternet applications: Web Brou,sing, Creation and operation of Email account; Analysis
.l ljsherics data using MS Excel. Handling of audio visual equipmenls. planning, preparation,
prcscntation of posters. charts. overhead transparencies and slides. organizalion of an audio
r isrral proularnrle.

Suggested reading

I lrrslrarr ardhan P Bal. 200-1. Perl progrunnting.for Bioi,formatics. Tata McGraw-Hill
I:ducation.
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Kunrar A. 2015. Contputcr Bttsit.s t'ith (lfice Autonrutirtn. lK International Publishing HoLrse

P\ t Ltd.

Raiararnan V and Adabala N .2015. Frntlunrentuls oJ Cotttputers. PHl.

Singh G. Singh R and Salu ja K K. 2003. Funtlanrcntol'; o/ ('ontpulcr Progtuntning uttl
Itlbrnrution 7'echnolog,. Kalyani Publishers.

BMH.32I HORTI-BUSINESSMANAGEMB'NT 2+11

Theory

Farrn rnanagement - definition" nature- characteristics tnd scope. Farm t,rlanalcrllljllt prineiIle'

and decision making, production tunction. technical relationships. cost c()ncrpl\' ctrr\cs rttrtl

t'unctions - t'actors. product. relationslrip - factors relationship, product relationsltip- ol.rtittlLttll

conditions. principles of opportunit) cost-equi-marginal returns and comparativc advantagcs"

tirne value of money. econornic of scale. returns to scale, cost of cultivation itnd prtrdLteLit'tl'

break even analysis. decision rraking under risk and trncertainty Farming slstcnls ilrld t\fcr'

Planning - nreaning. steps and nrethods of planning' r)'pes of plan' characteristics tlf el'leclirc

plans. Organizations - fonns of lrusiness organizatiotrs' organizational principles' division oj

labour. Unity of colnmand. scalar pattern, job design' span of control responsibilitr' potcr

authority and accountability. Direclitx - guiding. leadirrg. motivating' supervisinu' coordittatiotl

- rneaning. types and methods ol controlling - claluation' control systems and dcricc'

Budgeting as a tool for planning and control' Record keeping as a tool of control Ftlnctiorlrtl

areasofnranagement_operationsmanagement_phl,sica|facilities.irlplemclrtingthclrlltrl.
scheduling the work. controlling production in ternrs ol' quantity and qualitl Nlalctritl'

managelnent-typesofinventories"inventorycosts.tratragingtheinl'entories.ecr.lntrtttictlrtlcr
quantity (EoQ). Personnel management - recruittnent. sclection and training. iob specializittion'

Marketing management - definitions' planning the marketing programlnes' tnarketitrq nrir atlrl

tbur p.s. Financial management - flnancial statements and rations. capital budgeting. Project

management - pro-iect preparation evaluation measures'

Suggested reading

Cnanara p. 2014. Proiccts Pltrnning ' Anulysis ' Selection ' Finuhcing' Inplenr rrrtrr itttr trtnl

Hopk ins I nircrsitr

I)ri\ lte l-irrlilc(1.

Jain S P.2014. Fintntciul Acctttrnli'S Kalyani Publications' Ludhiana'

Johl S S and Kapur J R. 2006. Ftmdtrntcnlt r tlf F'tu'm Brt:iness Manuge'rc"/ Kal\ allr

Publishers. New Delhi.

Pandev U K 1990. An Intrtttluclion lo Agria tttrul Finantc Kalyani Publishers' Ncrr Delhi

Rcl.re , g,r, Edition McGraw Hill Eclucation ( lndia) l,rivate Limited.

Cittiner J P.1982. Etttrttsrnic Anult'tis tl Agt'icultural I't r-'Tccls The John

Press Baltimore. USA.

Harold Koontz. 2004. Principla.; ttf lvltrnogenent Tata McGraw-Hill Education

New Delhi.



I'rasrrrl l. l\4. )o0l . ['rinc iprct urul pnrc'ritc,s ./ Muttugcrl?rr,gth Ed. s. Chand & Sorrs. Nerv
I)clhi.

Si'sh K and Kahlon A S. 1992. Etttnontits nf Funn II(nagemenr in Intrio: Trteort'utur
I'r'rrLtitt,. Ncrr I)elh i.

Srrlrlrr llao P 2009. llutnrn nc.tourtc lrtnugcnenr. Hirnaraya pubrications., Nerv Derhi.
l lrrrrras P ( 2o08. rrunugat'iur [tononits. g'r' Ed. Kar) ani pubrishers.. New Derhi.

Il\lH-J22 Entrepreneunhipl)evelopmentand BusinessManagement
Theon

l+1

I ttttclllctrcurship [)cvelopment: Assessing overall business environment in the Indian econorr\,.()\cr\ ie\\ ol lrrdian sociar. poriticar ancj econornic s)sterns and their irnplications for decision
rrrrrkitlg br indiridual entrepreltettrs. (ilobalization and tlre ernerging business / cntrepreneurial
en\if()nnrent. ('oncept oI entrepreneLrrship: entiepreneuriar and managerial characteristics:
,'rnasi'g arl !-ntefprise: nrotir,ation and entrepreneu rsh ip development; importance of planning.
r])()rrtorrng. e\ar'atr.,r') and ftr ori up: rnanaging competition; entrepreneurship deveroprnent
rrf()L'ilrr5: S\\OI anarrsis. Gereration. incubatiorr and comnrercialization or. ideas and
rrr()\ uliors (i0vcfr'lent schemcs and incentives fbr pronrotion of entrepreneurs h ip.(']()\c"rrent poricr .n SrraI and Mediunr Enterprise s . (SMEs) / SSIs. Expon and Import
l\rlieics 

'clerarl t() rr() icurture sector. venture capitar. contract farrning and.ioint ventures.
rrrlrlic-r)fi\rre partnerships. SLrppll crrain management ftnd totar quarity rnanagement. overvieu()l honi i'pLrts industrr. crraracteristics of Indian horticLrrturar processing and export industry,.\.cial [1!'t,1r)rtlbilit' of []usiness. conrr'unication SkiIs: rneaning and process .i
!()rrlllltrrllcalloll' rcrbal and tlon-verbal cornrnun ication: listening and note taking. lriting skills.t'*tl rr'cserrtarion skills dcvcroping organizationar and rnanageriar ski[s, probrerrr sorving skifls.
lieltl diarr and lab r.ccord: indcring" fbotnote and bibliographic procedures.

l'rilclical

rr\rcn11Lr and n()tc taking. *riti'g ski s- orar presertation skifls: fierd diary a'd rab record:rr(lc\rrs. lix)trotc and tribliographic pmcedures. Reaclirrg and comprehension or.generar andtcel)ric.l rrrticlcs. precis uriti'g. sunrnrarizing. abstracting; conducting market sLrrvey to therlertart lirr proiJLrct- preparirg acrvertisenrents tbr popurarization of product. news writing.
Ir'eIa'inr pr.jcct proposars. indi'itrLrar. group presentation, reatures of orar presentation.
rrrcscrlrti.r. craruati.n .f prcsentation and evaruation ofsheet. dyadic corn nr un icatior_face tor'rec c()1r\cfs,rrorl" terephone conversation. rate ofspeech and crarity of voice. speaking andlr\lcr,lr.l rrolitencss. telcph.rrc etiqr(''cs. orga'ising ge'crar and group ureetrng- sarrcnt r.eaturesrl |',urticipati.rr in scrrinars and c.nt'ercnces, conducting and participating in rnock i'tervier.r,s.

suggcsted rcad ing



chole R R. et ul. 20l|2. I'trr',.'1,r', 11.'111 \rtir D('tcroptncnr (nri ( ontnntttk(r/r(r? .\i ,\ \e icpiir'i.
Publishers..lodhpur.

Singh A K. 2{)09.Enlraprc'rrcursltil ltt'r'clrryncrtl urrtl ll,tnugentdlr/. [-akshnri l)ytriirllii)r]\ l l(l .
Nerr Delhi.

oittiner J P. 1982, Lttnrntit .lrtt,l)ri.s rl .lgrictrltutrl l,xletts. rhe.lohn Ilo|1.,r.. r rrrre ,,rr
Press Baltimore. USA.

Hopkins J A and Baker c B D. l{)l l. F-inuttciul lt4utntganenr in Agrictrlttu.a. T'r' I ,l lJrrr.rr l, r.
IL lnterstate Publishers. tJS,\

Kotler P and Annslrong. 2013. I', itni1t!a.: ol lllurkuitrg. prentice-Hall. l5'r'[:(lilr,,1r. l,l ll. \crr
Delhi.

Pandel' tJ K. f 990.-.ll ltttnnhn tiort to.lgritt turul F'inul,-.c. Kal;-ani Publishcrs: \r rr I)r,llri.
KLtrtrar A S. Poornirna S (" r\oltnrlraur M K arrd Javashree K l00tl./, .t\u. .i ,

Dt' r'L' l! )pnt(' nt. Nc\\ age I trtcrnl|ti('rrirl l)ubl ishers. Nerr t )elhi.
Nlondal S and Ra) G L. l0ll.'lc,.tt Bor* rur Rrrrrtl Devlopnrcnt. Ltrrttl',, ' 111.,11i,t, ,rt: I

('o n t nt nt i ut I i o I t,\kll/.r. Kal_r an i l'utrl ishers. Neu, Dcl h i.
Stltnani f- L. 2009. lltft'tl.rlorr ltlt,Lutiort dttl ('onntttni( ulroll. Agrotech. PLLi.rli.llrr.* \circlerrrr.

Lltla ipLrr.

PPE-322 lnsect Pcsts ol'Vcgctable. Olnamentrl nrrd Spice Clops : I

Theory

Economic impo(ance ol insects iir lcsetable. ornarltntal and spice clops -ec\,1 ,r\ iln!l p(.r

management with reference to thcsc cr()lls. Pest surveillance in irnportant !egctirl'r \r!nir:r( fl i

and spice crops. Distributiorr. lrost range. bio-ecr'krgy. injury. integrated rr)i,,.r!t lLrii ,

important insect-pests alteclirlg vc!etable. ornarrental and spice crops. Inrporlant . ,r llf ir.cfl'
pests of vegetable. ornanrerrtal rrtl spice crops. tlreil host range. bio-ecol,,, irlor.. .rr ,

integrated marlagerllent. Inscct -pcsts rrl'processed r'egctables and ornanrc'ntal !rL ).. llrurf ll,'-L
ranue- bio-ecolt'gy. irrjLrrl and iirlesrated Inanagernent. Insecticiclal resicltr,' 'r'r'irle;r. rr

\egctables and ornarrcntrl cr'()l)\. l\ lr'r'irnce limits etc. f'csticides application ctlri'. , ,t.

I'ractical

StLtdl of slnrptoms. darnullc. ci'llcction. identilleation.

darnage/popLrlation of inlpr)rlant in\ccl-pests affecting vegetable.

lield and dLrring sloragc. I lse ol pesticitle application eqLlipments.

Suggested reading

preservati()11- , - \\ill! rr ,,!

ornatncntal i11111 ,i ! .1 '1r. ,,t

Anral A S arrd Dhaliual C S. 1015. .Ii'r'ittrlraul Pc.srs o1 South. .riu. Kallani I':ri i ir.
Ludhiana.

Cfrarrdel R S. Mehta P K. Sharnm l) ( arrtl Pathania lvl l()16. In.sett Pc.rr: rtl I t'9,

Kall ani prrhli'hcrs. \e\\ I)( llri



I)lralirral G SandArora R.2006. rntcgratetr pesr Manugcnent: concept and Approachcs.2nd
re visc'd edirion Kalyani publishers, New Delhi.

- Sarhc I V.20ll. pt,st.r of Ornctnrntttl plunts. Daya publishers. New Delhi.

STTI I)ENT READY.EXPERIENTIAL LEARNING PROGRAMME/ ELP+RHWE (O+40)

l)rrtctical

stLrdcrrts rrill practicarr' gain hands on expertise for a semester in any two options out ofc.rlrlerciar h.rticurture. protective cLrrtivation of high varue horticurture crops. processing of
l*ri1r and re-setables fb'varue addition, floricurture and randscape gardening. ,ushrJo,.
ttrltirarior and ltc keeping. In one semester. students wifl be working with horticurture
li*nrcrsr h.nicu lture based industries in colaboration with deveropmentar departments.
c\lcr\ion firnctiorraries. input srrpprisrs. rnarketing and procurement functionaries- processirg
irrluslries and \ ill be attached rl'ith Research Stations and KVKs.

'1 '::rl"','.

I.]\P[,RIEN'tIAL LEARNING PROGRAMME 0+20

l-LH-{l I Modure-r. commerciar Horticurture (Fruits): NLr,,ery production offruit crops: Raising ofr(\)t\rocks' gmftins ard bLrdding of.ootstocks, management ofgrafted pranrs, prant cenilrcation.
l)l(' Lli.:ing ilnd nttf keti ng. (lUality controt.

l Lll-{ l2 lllotlure-r r, protective curtir arion of High varue Horticurture crops (vegetabres): Visit toe.rrrrcrcirr por\ rr.Lls!'s. pmject preparation and pra.ning. Speciarised tectures by cornrner.ciar exportlr.Lr:c Sltrd,r tlr'clcsigns orgrcen- holse stfLrctures tbr curtivation ofcrops. Land preparation and soilIfclrorcnl []llrntjng arrd prurluction: visir to expon rrouses: Market inteligence; Marketing ofproduce:
r'L)\r .rrirl) sis: Vi5it to e\po[ houscs: Malkct intelligence; Marketing ofproduce; cost analfis:

tsl rl !l1t()l)ill tl.tatlagr.ntent. Repon rvriting and viva_voce.

l' t'!l -{ | 3 Modure-r I I' processing of Fruits and v€getabtes tbr value Addition: pranning and!'\ec.rir)n o1-a rnarkel surve-v. prepamtion ofpr.ocessing schedLrre, preparation of project rnodule based onrnurlict irrlb.rnatiorr- carcuration ofcapitar costs. source of finu',.e,'^s"rrm.nt ofworking capital
'cc1ui'cnrerrts 

a.d ()ther financiar aspects. itJentification ofsoLrrces for procuremenl ofraw nratelial.

'.xluclion 
and tluarity anarysis orrirrits and vegetabres prod.cls at c#merciar scare, packaging,

lut.tl l i ng. pr.icing arrd nrarketinr of producl.

Iit'tl-{rr rVrodure-rv. Froricurture a,d Landscape Gardening: preparation ofproject repon, soir and\\ irlcr illllll'sls. nfcparatioll of land ,nd la)',ort. Procluction tnd Management ot.commercial flowers.llirf\!'\lirg antl;r.strrarvest handring ofp'oduce. Marketing of prodr"ice, cost Anarysis, Inslitutional\ Iirrilscrlert' Visil t. Frowe. grrwing areas and Expon Holuse. Attachment with private lardscaperur:crcics r)lurrni.c ard crc'signing. site anarysis, serection and use ofprant materiar fof randscaping.I .,r'rrai ancl inlirr.r.r ga.crerr. rrril.r'es. sr-vres. principres and eren.rents ofrandscaping, preparation of



tr

landscape plans ofhome gardcns. tirnl cortrplexes. public parks- instilutions" high wals. ,t
aventtes. Making ol'lawns. usc t-rfsolirrl|c irr landscape. Making ofbouquels. butlon h(,1,

and sizaras. car and rnarliasc pllitcc\. [)f\ llorrer"Ic'chnologl (identitication o1'stritllrl.
packaging and lorwalding techniqucs ).

ELH-{|5 Module-V. Mushroom Cultiration :Constntction cultivation roorn,srrucnlr' ,,

Disint'ection. Cornpost preparatiLrl .t fir:t!. fizalion. ProcUrc|l]ent oflrrotlrer cultule ll],
preparatioll. Procurenrerrt o1'casirrg:rriI iln(l preporation tbl production. Mushroont scctlin.:
soil attd rttaintertrncc. llarvcsling. Ir','ecs,ils. (illilinu. packirrg. tnarketing and Ci)sl cc, :

rrtlrsltloorr cttltLre.

ELH-{16 Module-Vl. Bee Keeping: l)r'rre irrcment and arnnqenrent of bee keeping crlrril''
l.ocation and collectiorr of poteul neetalri.lcling lree flora seerls fiorn wilcl. Raising.'nr I

nectar yielding bee tlora inthecr rprrs 1.,'cirtion and hivins the r]atural beecolon] flrr'
Eslablishing the apiar;,. rith suitablc' lavourable necessaries. I\laintenance and nrullipli!ir:r
colonies. Managetnent ofnatLrral e'nerttics uncl diseases ofbees. Maintenance ofbee colt'r '..

dearth and l'tonel florv seasorts. IIurre.lirtr- attcl Plocessing oflxnley and bee wit\. l\'llfl'. 1

analvsis.

in Villages (0+l{l)

in Industries (0+ 10 )

r flilll'. \, rrr

1 .l- irl .,ii r

Ir

. ,i I r!,

SEMESTER-VIII

RURAL HORTICU LI'T]II,AL WoIIK EXPERIENCE PRoGRAMME l)-:t,

RHW-J2I

RHW-122

Rurill ll()fticirllrLfr I Wolis L\peficIic

i\ltachrrrerrt r, rtlr l1 esc.trelr Slillions, K VK's

STUDEN't READY - Placement

STtr D[]N'l- Rl'IADY- Placentcnt

l

.

S. No. RHWE Programme Schedule Du

I Orientation Prostanrrtc

_)
Village stal at llcscafch Stations / KVKs tl

-.1 All lndia Studr lour'

.+ Pltcentent l)rtrtrtttlrt "l

l Rcprrrt \\ritirtu & | ir rrl I \irrlirlirti(rtl

Tot:rl 21



What Advantages, SKUAST-J has?
I hc |acultl ol' AgricultLrrc' of SKIIAST-J at Main (:alnpus is having three Divisions namely:

llrc Dir.ision ol' FrLrit Science. I)ivision of Vegetable Science & Floriculture and Division of
I'l l l,'l'ood Sciencc & l'eclrnologl o1' SKUAST-Janrrntr. Till date. the Divisions are associated

irilh rcscarch. c\lclrsion education and under-gradtrate/Post-graduate teaching. The ma.ior

il.li\ili!\\ ol'these I)irisions is to conduct research. to improve procluction. prrtductivitl and

qrrrlitr ot tlillercrll liuit- \ egetatrlc atrd flower crops and to develop efficient post harvest

tcclrnologies lbr ditfcrent horticrrltural produce. The manpower available in these three Divisions

rr ill he.irrdiciouslr Lrtilized lirr trairrirrg to hofticulture graduates. Follorving posts rre existing in

iltr':t' tltt cc rlir isiotr::

.\dditional F:rcultr R ul ts

| )ir irion P rul'. Assoc.
Prof.

Asstt.
P rof.

Computer
Assistant

STA
Jr, Steno/

Steno.
FCI"A

Mali/
Ga rdner/

OCC/ Helper

F ruit Srience 1

l-ood Science
& l eclrnologl

l I I

\ cgctable
\ciencc ct
l l0r'icultuIc

.1 7

a l-cru{]tl
fianre of Dilision Asstt. Prol:
l:fuit Scicnce ( Breedins - ProdUctioir)
Vcgdirble Sciencc (Breeding + Production) + Seed
l)r'otlrrcliorr, Seecl l echn0logv

1

FloricLrlture and Landscapc Architecture (Breeding +
l)r'oduition )

-1. C-.g!qrs! Edrllsr
l)lrnt Protection (Ent(nnololr\ r Plant Patholocv .1 Nentatolow) 1

o Illsic Sciences (Biochcnristly. Crop Physiology. Biotechnology
& (lcnctics. lnd Plant Bleedin!j. Statistics. ComDutcr Science)
Nllual Resorn'ce Managernflrt (Soil Science & Ag. Chemistry.
M iclirlrio lor:r'. Water' -fechtxrlogy Centrc. Environmental
Scierrccs. AsticLtltuml [:ngirrt'elirrs. Asro-lbrcstrv)

ll Socirl Sciencc (Agriculture [\tc'nsion. Agricultule Economics,
Agfi.'H(nlicullure Btrsiness Managernent. English, Physical
lrd eillir)rl. I.ib|arr Scicncc )

'[ot,rl lt



.F-.<itF?

Administr:rtive/Tech nicrrl Require nrcnts lirr thc F:rctltl of Horticultur.e.

S. No. Position Number
a) Jr. Stenograplrer 0l
h) AccoLrrtls As\ istilDt tll
c) FCLA t))
d) Tractor Driler

\4,rll C.r.l,r., -
0l

c) 06
rl Olllce Attentlant 02

Tot:tl l6

Inli:rstructu re'fhc basic intiastructur'. r-i.1rrr,ccl lirr lLrnning the proposed Lrndu-,
progranrme inclLrtles buildint li, l,ol:e dcpartrnents. ollices. class roorns. lal){'.
roont rnd hostcl. l-hc SKLr.,\S l-.1 ns rhree building lloLrrs which are lroLrsins r,

viz-- Fruit Science. Food Scierrcc & [echnologv arrtl Vegetable Sciencc anr

Facultr of Agriculturc. Chatha. rr hich can be used tbr commencing rhc ,

programme. f)ir'ision of' FrLrit \ci:ncc also has tissLrc culture lab. fircilitl u. ,,

labotatorl. The Dir'ision of'Foocl Sciclce & -l-echnologr 
lras a FPO registercd t1

FoA. Chatha arrtl can be utilizc.l lor inrparting lririning on post-har!est r l

horticulture crgps. The' r'rrelrard., L.rcirr:: cstablished ultdcr Centre of []rccllcnc'
having ahnost all tlre conrnreleirrl r,Lrltii ars of sub-troprclI liuit crops a1 Fo.\ [ .i

area ol'ntore than 5.0 hectalrcs ol ll rd irhich can be rrsed lbr conducting studcnr'
rcsearch. Besides. a lell cqLrippctl i.)Lralitr ('ontrol Lab()riltory (QCL) lacilities r",
at 1"o,,\- Chatha rrhirh err n11,1 lrs r1r' rl liJr i'nllafiiltq tninings to under-glaclrr

Outconre
Successf'ul inslitrtionali,{ltion ulcl r:llci lirc itnltlenrentatr,nl of B.Sc.(Ho ) dcgr.

crpccted to dcr,clop the rrll rrPtrrrcr l(rf t)tcctil]g the sf(,\\ing delnands rrf this '..
the acquired skills in the crgrandctl scenario of de\eloptnents irr horticLrllr

technology nill *itncss thc introtlrrct on o1'hi-tcch rrr(.lsures like nri\--ro ilrir
cultivation. m icropropagation ctc. l\lolcovcr- in the srenario of limitcd avlilirl
resources like land and \\atcr. thc Ii,crr. rroLrld be or Plecision fhrrning lirr tle

retums per un i1 o1'arca.

jl

State-of--the-art in education in holtieLrlLLrlc and allied scicnces will equip strrdcrt.

lit'e" rlhich is rcrardins iu all rtn.r:r i1 is c\pccted tir Lrrrdefiake basic and scie

gain insights in cornpler rlrechanisrrr: that rill leatl t(' lhe evolution ()l'r)c\.

enhanced lrorlicLrltLrral prodLrctiorr. urrrl plcservation ot crrvironmental qualitr. ,

traininq and cottstrltancr to lirfnrii . .ri,cplcncLtrS. attrl .lcparlrnental lLnctionltrr,


