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RAMA UNIVERSITY UTTAR PRADESH, KANPUR 

A meeting of the Board of Studies of the Faculty of Agriculture & Allied Sciences, Rama University Uttar 

Pradc~h, Kanpur was hclJ on 11 '" l\tJay 2d24-25 al t l AM. The fol iowmi, 1,1:;1. ,tl-rs were present: 

1. Dr. Anceta Yadav 

2. Dr. Jitendra Kumar 

3. Dr. Vinay Joseph Silas 

4. · Dr. V.K Tripathi 

The quorum of the meeting was complete. 

Agenda of the meeting: 

1. Assessment Criteria 

21(.Q ~sLIOil Paper Format 

3. ;::,yllabus , 

Convener 

Member 

Member 

External Member 

The meeting resolved unanimously that attached Assessment Criteria. Question Paper Format and Syllabus are 

justifil:d and approved. 

~::~;:~ .. --~ 
Name Dr. Aneeta Yadav 

Date 

Internal Member~ 
Signature: . 

1 ......... .... ... .. .. . 

Name: Dr. Jitendra Kumar 

rQte: 
- ~ 

Date: 

Dr. Vinay Joseph Silas 
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s. 
No. 

Subject Code 

I. 
HOFS -501 

HOFS-503 

2. 

3. HOFS-508 

MSS-102 
4. 

ENT-731 

5. 

6. 
MAS-104 

7. GPB-312 

I. 
HOFS -501 P 

HOFS-503 P 

2. 

3. 
HOFS-508 P 

MSS-152 
4. 

ENT-731 P 

5. 

6. 
MAS-153 

MSS-353 
7. 

LNG-502 

8. 

Total 

Faculty of Agricultural Sciences and Allied Industries 

Rama University, Kanpur, Uttar Pradesh 

Effective from Session (2024-25) 

M.Sc. (Ag) Horticulture (Fruit Science) 

Subject Name 
Period · Evaluation Scheme 

L T p CE MTE ETE 

Theory Subjects 

Semester-1st 

Tropical Fruit 2 0 0 20 20 60 
Production. 
Propagation 
and Nursery 2 0 
Management 

0 20 20 60 

for Fruit Crops. 
Nutrition of 2 0 0 20 20 60 
Fruit Crops 
Soil Fertility 
and Fertilizer 2 0 0 20 20 60 

Use 
Pests of 

Horticultural 2 0 0 20 20 60 
and Plantation 

Crops 
Computer 2 0 0 20 20 60 

Application 
Intellectual 2 0 0 20 20 60 

Property Rights 
Practical/Project 

Tropical Fruit 0 0 I 30 20 50 
Production. 

Propagation 
and Nursery 0 0 I 30 20 50 
Management 

for Fruit Crops. 
Nutrition of 0 0 I 30 20 50 
Fruit Crops 

Soil Fertility 
and Fertilizer 0 0 I 30 _ 20 50 

Use 
Pests of 

Horticultural 0 0 I 30 20 50 
and Plantation 

Crops 
Computer 0 0 I 30 20 50 

Application 

Library and 
Information 0 0 I 30 20 .50 

Services 
Technical 

writing and 
0 0 I 30 20 50 

Communication 
Skills 

14 0 8 380 300 820 

Subject Credit 
Total Hours 

-, , 

100 2 

100 2 

JOO 2 

100 2 

·. 

100 2 

100 2 ,,_ 

100 2 

100 l 

100 I 

100 I 

100 l 

JOO I 

• 
100 I 

100 I 

100 1 

1500 22 

\ t~ 
~ 
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s. Subject 

No. Code 

1. HOFS-502 

2. HOFS-504 

3. HOFS-506 

~ 
4. MSA-204 

5. MSPP-202 

6. MAS-205 

1. HOFS-502 P 

2. HOFS-504 P 

3. HOFS-506 P 

4. MSA-254 

5. MSPP-252 

6. MAS-255 

7. HOFS-514 P 

Faculty of Agricultural Sciences and Allied Industries 

Rama University, Kanpur, Uttar Pradesh 
Effective from Session (2024-25) 

M.Sc. (Ag) Horticulture (Fruit Science) 

Subject Name 
Period Evaluation Scheme 

L T p CE MTE ETE 

Theory Subjects . 

Semester-2nd 

Subtropical and 
Temperate Fruit 2 0 0 20 20 60 

Production 
Breeding of 2 0 
Fruits Crops 

0 20 20 60 

Canopy 
Management of l 0 0 20 20 60 

Fruits·Croos 
Agro-meterology 

and Crop 2 0 0 20 20 60 
Weather 

Forecasting 
Disease of Fruits 

,Plantation & 2 0 0 20 20 60 
Ornamental 

Crops 
Basics of 

Experimental 2 0 0 20 . 20 60 
Design 

Practical/Project 

Subtropical and 
Temperate Fruit 0 0 l 30 20 50 

Production 
Breeding of 

0 0 I 3o' 20 50 
Fruits Crops 

Canopy 
Management of 0 0 1 30 20 50 

Fruits Crops 
Agro-meterology 

and Crop 0 0 l 30 20 50 
Weather 

Forecasting 
Disease of Fruits 

,Plantation & 0 0 1 30 20 50 
Ornamental 

Crops 
Basics of 

Experimental 0 0 l 30 20 50 
Design 

Basics Concepts 
in Laboratory 

Techniques (Fruit 
0 0 l 30 20 50 

Science) 

, 

Subject Credit 
Total Hours 

; 

100 2 

? 

100 2 

100 l 

100 2 

100 2 

, 100 2 

"' 100 l 

100 l 

•, 

100 l 

100 1 

100 l 

100 l 

? 

100 1 



~, -
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Masters Research 

8. HOFS-597 (Synopsis 0 0 5 Satisfactory/Unsatisfactory 5 

Total 
Presentation) 

11 

.... 

0 12 330 1 330 I 110 I 1300 23 

~ 

.,, 



s. 
No. 

Subject Code 

1. 
HOFS-513 

2. 
HOFS-510 

1. 
HOFS-513 P 

2. 
HOFS-510 P 

3. HOFS-580 

4. HOFS-598 

Total 

Faculty of Agricultural Sciences and Allied Industries 

Rama University, Kanpur, Uttar Pradesh 
Effective from Session (2024-2S) 

M.Sc. (Ag) Horticulture (Fruit Science) 

Subject Name 
Period Evaluation Scheme 

L T p CE MTE ETE 

Theory Subjects 

Semester-3'0 

Minor Fruits 2 0 0 20 20 60 
Production 

Organic Fruit I 0 
Culture 

0 20 20 60 

Practical/Project 

Minor Fruits 50 0 0 1 30 20 
Production 

Organic Fruit 50 0 0 I 30 20 
Culture 

Subject 
Total .... 

100 

100 

100 

100 

Masters Seminar 0 0 l Satisfactory/Unsatisfactory 

Masters Satisfactory /U nsatisfact~ry 0 0 5 
Research 

3 8 100 80 220 400 
. 

Credit 
Hours 

2 

I 

I 

I 

l 

5 

11 
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S.No. 
Subject 

· Code 

HOFS-599 

I. 

Total 

e 

I 

Faculty of Ag · 1 
. 

Rama ri~u tu~al Sciences and Allied Industries 

University, Kanpur, Uttar Pradesh 

Effective from Session (2024-25) 

M.Sc. (Ag) Horticulture (Fruit Science) 

Subject Name 
Period Evaluation Scheme 

L / T / P CE I MTE I ETE 

Practical Subjects 

Semester-4
th 

Masters Research 

Subject 

Total 

' 
4 

Work and Thesis 0 0 20 · Satisfactory/Unsatisfactory 

Writing 
0 0 20 

Credit 

Hours 

20 

20 



Evaluation Scheme: 
L-Lecture, P- Practical, MTE-Mid Term Examination, ETE-End Term Examination 

I. Course with practical components 
• For MID Term Examination is such as: 30 Marks 
• Practical Examination (Assignments/Quiz / Seminar/Term paper /Project) : IO Marks 
• External Viva : I OMarks 
• ETE - End Term Examination: 50 Marks 

2. Course without practical components 
• For MID Term Examination is such as: 40 Marks 
• (Assignments/Quiz / Seminar/Term paper /Project) : IO Marks 
• ETE - End Term Examination: 50 Marks 

Course Learning Outcomes (CLO) 

I~ 
• Identify the area of research in field of horticulture. 
• Develop a research problem and plan for further investigation. 
• Propose research topic and objective of research work planned. 
• Quote the available literature during development of research plan. 
• Collect suitable review of literatures related to the planned work 



I RAMA UNIVERSITY UTT AR PRADESH, KANPUR 
Faculty of Agricultural Sciences & Allied Industries 

Department of Horticulture (Fruit Science) 
Program: M.Sc. (Ag.) Horticulture (Fruit Science) 

Report on Feedback on Curriculum by Stakeholders (2024-2025) 
► The external experts suggested that Students-need to be aware of industry exposure. /~ ► As extension activities are part of the curriculum, more activities suiting the current needs 

were to be organized. 
- . -4} , ~- f.' i~~,~·~ • - ~l ~ •• ► The faculty .suggested that more emphasis is given to conduct the research trials in th1:.: 

campus. 

• t 
.......... ! ••• ,~,.. .. 

BoS Chairman ". t ~·-? '" " ·. . ~ 
I 

Dean 

I • 
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RAMA UNIVERSITY {l'.fTAR PRADESH, KANPUR 

Faculty of Agricultural Sciences & Allied Industries 

Department of Ho-r,-ti:culture (Fruit Science) 

Program: M.Sc. (Ag.) ~orticulture (Fruit Science) 

Action Taken Report based on Feedback at BoS held on 11.05.2024 

@ ► Invited resource persons from industries were made to address the students. 

► Visits and interaction with progressive farmers, ICAR research stations to learn about the 

latest technologies. 
't' ' .. , \ . It • ... ' " ' 

► Students are conducting their trails in the campus· for the research associated with the 

horticultural crops. 

• I • 

BoS Chairman Dean 

I. 



( 

r 

r 

.. ., 

M.Sc. (Ag.) Horticulture (Fruit Science) 

\i,t . 

1. Course Code : HOFS- 501, Course Title : Tropical Fruit Production, Credit Hours : (2+1) 
Why this course ? 
Tropical fruits occupy a distinct place in global fruit production. Apart from ecological specifici ties. tr11rirn l 

fruits enjoy favour among masses being delicious and nutritious. As such, the courst: has been designed t,, 

provide update knowledge on various production technologies ·of tropical fruits on sustainable basis. 
im of the course 
To impart comprehensive knowledge to the students on cultural and management practices for growing tropical 
fruits. · 

The course is organised as follows: No. Blocks Units 
1 Introduction I Importance and Background .,. t. • 

2 Agro:Techniques I Propagation, Planting and Orchard Floor Management 
~ ~rop Management I Flowering, Fruit-Set and Harvesting 

Theory 
Block 1: Introduction 
Unit I: Importance and Background: Importance, origin and distribution, major species, rootstocks and 

commercial varieties of regional, national and international importance, eco-p hysiological requirement s. 

Block 2: Agro-techniques · 
Unit I: Propagation, Planting and Orchard Floor Management: Asex ual and se,ual 111L·thod~ 0 1· 1'1\ 1p.1gc1: ;,,,. 

planting systems and planting densities, training and pruning methods, rej uvenat ion. intercropping. nutrient 
management, water management, fertigation, use of bio-fertilizers, role of bio-regulators, abiotic factors 

limiting fruit production. ,. . 
. ~-1 ,.,,. >.- J~, • ..,.. 

Block 3: Crop Management 
Unit I: Flowering, Fruit-Set and Harvesting: Physiology of flowering, pollination management. fruit set and 

development, physiological disorders - causes and remedies, crop regulation. quality improwment b~ 

management practices; maturity indices, harvesting, grading, packing, storage and ripening technic1ues; insect 

and disease management. · . .. 
1 

. 

Restructured and Revised Syllabi of Post-graduate'Programmes Vol. 1 
/: . -l .l ' ( ~,ops · · 
...-fango, Banana, Guava, Pineapple, Papaya, Avocado, Jackfruit, Annonas, Aonla, Ber, etc. 

Practicals 
• Distinguished features of tropical fruit species, cultivars and rootstocks' (2): 
• Demonstration of planting systems, training and pruning (3 ); '· 

• Hands on practices on pollination and crop regulation (2); 

• Leaf sampling and nutrient analysis (3); · 
• Physiological disorders-malady diagnosis (I); 
• Physico-chemical analysis of fruit quality attributes (3); 
• Field/ Exposure visits to tropical orchards ( 1 ); 
• Project preparation for establishing commercial orchards ( 1 ). 

Teaching Methods/ Activities 
• Class room Lectures 
• Laboratory/ Field Practicals 
• Student Seminars/ Presentations 
• Field Tours/ Demonstrations 

II 
1

1 
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• Assignments 
Leariling outcome . 

The students are expected to equip themselves with know-how on agro-techniques for establishment and 

management of an orchard leading to optimum and quality fruit production of tropical frt1its. 

Suggested ·Reading . · 

Bartholomew DP, Paull RE and Rohrbach KG. 2002. The Pineapple: Bowny. !'rodlf(:/ion. and l 1st' ' c ·,. \ I{ 

International. 
Bose TK, Mitra SK and Sanyal D. 2002. Fruits of India - Tropical and Sub-Tropical.3rd Edn. Naya Udyog, 

Kolkata. 
· 

Dhillon WS. 2013. Fruit Production in-India. Narendra Puhl. House, New Delhi. 

Iyer CPA and Kurian RM. 2006. High Density P[gritt~g Inf Tropical Fruits: Princip/esand Practices. IBDC 

Publishers, New Delhi. ,. 

Litz RE. ~009. The Mango: Botany, Production ,:andf Uses·. CAB International. Madhawa Rao VN • 201 3 • 

Banana. ICAR, New Delhi. 

Midrnore D. 2015. Principles of Tropical Horticulture. CAB International. Mitra SK and Sanyal· D. 2013. 

Guava, ICAR, New Delhi. 

Morton JF: 2013. Fruits of Warm Climates. Echo Point Book.Media, USA. 

Nakasome HY and Paull RE. 1998. Tropical Fruits. CAB International. 

Paull RE and Duarte 0.2011. Tropical Fruits (Vol. ])}CAB International. 

~ S, Sharma A and Wali VK. 2018. Guava (Psidium guajava L.). Astral, New Delhi . 

Kobinson JC and Sauco VG. 2010. Bananas and Plantains'. CAB International. 

Sandhu Sand Gill BS. 2013. Physiological Disorders <fFruit -Crops. NIPA, New Delhi. 

Schaffer B, Wolstenholme BN and Whiley AW. 201 3. The Avocado: Botany, Production and Uses. CAB 

International. 
Sharma KK and Singh NP.2011. Soil and Orchard Management. Daya Publishing House, New Delhi . 

Valavi SG, Peter KV and Thottappilly-' 6'.' -201 I. The Jac¾fruit. Stadium Press, USA. Horticultural Scienct·s 

Fruit Science ' ' · · 

I • I •II 

" ' 

\ 
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8• Cours(el Clo)de : HOFS- - 502, Course Title ,,. Subtropical and Temperate Fruit· Production, Credit~ 

, • e e_::_; 
.. 

( 

I 

r 

ours : + · ' ' · ' ' · · Why this course ? 
· . ' I I #~I ~ 

• 
J,r. 

Agro-climatic diversity in India fa 'l't t · · · · · · 
. Cl 1 a es growmg a wide range of fnuts extend mg from tropical to subtropical to te~perate fnuts :ind n~ts. To highlight their ecological specificities, seasonal variations a~d pertinent cultur;i\ pr~ct1ces, a course 1s designed exclusively for subtropical and temperate fruits . Aim of the course 

To im~art comprehensive knowledge to the students on cultural and management pr~ctices for growing subtrop1cal_and temperate fruits. The course is orga,r1iS~d as follows: No. Blocks Units ~· " • ·•·-1 Introduction Importance and B!;tckground ·: 
2 Agro-Techniques Propagation, Planting and Orchard Floor Management 3 Crop Management Flowering, Fruit-Set and Harvesting Theory 

Blo_ck 1: Introduction . ··r . .,.;~;~.. ; ,.
1
.,, ... Umt I: ~mportance and Background: Origin, dijt{i,butio,n and importance, major species, rootstocks and commercial varieties of regional, national and intertlationif(importance, eco-physiological ·requirements. Block 2: A~ro-Techniques '' , ., · - •:i;, .. •, f .r~;,,;,,,,'.~ · Unit I: Propagation, Planting and Orchard Floor Management: Propagation, planting systems and densit ies. ~ ning and pruning, rejuvenation and replanting, intercropping, nutrient management, water 'hranagement,fertigation, use of bio-fertilizers, role of bio-regulators, abiotic factors limiting fruit production. _ Block 3: Crop Management 

, Unit I: Flowering, Fruit-Set and Harvesting: Physiology of flowering, pollination management, fntit set and development, physiological disorders- causes and remedies, crop regulation, quality improvement by management practices; maturity indices, harvesting, grading, packing, s,torage and ripening techniques: insect and disea~e management · ' Crops 
Citrus, Grapes, Litchi, Pomegranate, Apple, Pear, Peach, Plum, Apricot, Cherries. Berries, P1::rsimmon. Kiwifniit, Nuts- Walnut, Almond, Pecan, etc. 
Practicals · 
• Distinguished features of fniit.speci'e~·c~ltivars ~d root~tocks <t); • Demonstration of planting systems, training and pruning (3); ·! • Hands on practices on pollination and crop regulation (2); . · • Leaf sampling and nutrient analysis (3);Restructured and' Revised Syllabi of Post-graduate Programmes Vol. 1 • Physiological disorders-malady diagnosis (1 ); ~-·• ,.'•" ,,,, . 

1 
• • Physico-chemical analysis of fruit quality attributes_(3); , ~ ield/ Exposure visits to subtropical and temperafe'.olclf&td:~ { l );' • Project preparation for_ establishing commercial orchards (1 ). Teaching Methods/ Activities 

· • Class room Lectures 
• Laboratory/ Field Practicals 
• Student Seminars/ Presentations 
• Field Tours/ Demonstrations 
• Assignments 
Learning outcome · 

• · .·· .· I · . 1 Aft ful 1 t·on of the course the student are expected to equip themsel ves with pIIrn:Ir_ ~s .111L 
er success comp e 1 , , . .' • . , . , ., -. · . I , .. . 

· f d · btrbp"ica1 (citrus grapes htcht pomegranate, etc.) and tempeI c1 te llu1ts (app 1.: . p1.: <11. 
practices o pro ucmg su . . .' . ' . ,. ' . 

1 ) h 1 · t cherries hemes k1w1fru1t etc.)' and nuts ( almond, wa nut, pecan, etc. 
peac , p um, apnco , , , , . , 
~~:~::t~R:i~d:!asthi RP. 2005. The Apple. M~ii;~irt P~blishing H~use, New DelhC~~' ' Chadha TR. 2011. A Text Book of Temperate Fruz(s,: I~AE,.,_Ne': Delhi . . 

. Childers j;.,rris JR and Sib~ Modern Ff Ynd Small fruit ~ 



Culture. Horticultural Publications, USA. Creasy G and Creasy L. 2018. Grapes. CAB International. Dayies FS and Albrigo LG. 1994. Citrus. CAB International. Dhillon WS. 2013. Fruit Production in India. Narendra Publishing House, New Delhi. 
Jackson D, Thiele G, Looney NE and Morley-Bunker,M. 2011 . Temperate and Subtropical 
Fruit Production. CAB International. Ladanyia M. 2010. Citrus Fruit: Biology, Technology and Evaluation. Academic Press. 
Layne DR and Bassi D. 2008. The Peach: Botany, Production and Uses. CAB!. 
Menzel CM and Waite GK. 2005. Litchi and Longa_n: Botany, Production and Uses . CAB 
International. 
Pandey RM and Randey SN. 1996. Tfte Grape jn India. I¼AB-,, New Delhi. Rajput CBS, and Haribabu RS. 2006. Citriculture, Kalyani Publishers, New Delhi. 
Sandhu Sand Gill BS. 2013. Physiological Disorded of FruirCrops. NIPA, New Delhi. 
Sharma RM, Pandey SN and Pandey V. 2015. The Pear - .Production, Post-harvest Management 
and Protection. IBDC Publisher, New Delhi. 

· ,.. 

Sharma~ and Krishna H. 2018. Textbook of Temperdte Fruits. CBS Publishers and DistributorsPvt. Ltd.: 
New Delhi. 

. , ., · 
Singh S, Shivshankar VJ, Srivastava AK and Singh·IP: 2004. Advances in Citriculture. NIPA, 
New Delhi. 

(~ mp J, Webster AS and Wertheim SJ. 2005. Fundamentals of Temperate Zone Tree Fruil 
'yfoduction.Backhuys Publishers, Lieden, The Netherlands. Webster A and Looney N. Cherries: Crop Physiology, Production and Uses. CAB!. 
Westwood MN. 2009. Temperate Zone Pomology:Physiology and Culture. Ti,mber Press, USA. 

'\ l h: .: 

. . ' I ' •. 

' 
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3. Course Code : HOFS- 503 c 11 
, ourse Title : Pr~pagation and Nursery Management in Fruit Crops, Credit Hours: (2+1) 

Why this course ? 
Availability of sufficient and healthy l t' · · · · · · . . k'll . Pan mg material 1s pivotal for expandmgfru1t culture. This necessitates r:q~i~it~ s i and efficient multiplication protocolsHorticultural Sciences-Fruit Sciencefor raising plants and t ~ir m ouse management prior to distribution or fieldtransfer, hence the course is developed. Aim of the course 
To underst~d the p~inciples and methods of propagation and nursery managemehtin fruit crops. The course is organised as follows: 
No. Blocks Units ,. 
1 Introduction I General Concepts and ihetiomena 
2 Propagation I Conventional Asexual Propagatiorl · ~ · ' 
II Micropropagation · '1 ;, 
3 Nursery I Management Practices and Regulation 
Theory 
Block 1: Introduction 
Unit 1: General · Concepts and Phenomena: Introduction, understanding cellularbasis for propagation, sexual 
and asexual propagation, apomixis,polyembryony, chimeras. Factors influencing seed germination of fruitcrops, 
~ancy, hormonal regulation of seed germination and seedlinggrowth. Seed quality, treatment, packing, 1_~ age, certification andtesting. · -r · · Block 2: Propagation 1~--·· " ,, , • 1 

• • • 0 
• ••

0
• r· • 

Unit I: Conventional Asexual Propagation: Cutting- ~ethods, rooting of softand hardwood cuttings under mist 
and hotbeds. Use of PGR inpropagation, Physiological, anatomical and biochemical asp-:cts ofrootinclucti1in i11 
cuttings. Layering - principle and methods.Budding and grafting - principles and methods. establishment 
andmanagement of bud wood bank. Stock., scion and inter stock relationship- graft incompatibility, physiology of rootstock and top working. _,,.,.,. ~, • . 

+ • , , 

Unit II: Micropropagation: Micro-propagatioQ._ ~~ ,._P,tjociples and concepts,co~ercial exploitation in horticultural crops. Techniq\f~'g '· .:.!. 1-· ,W:'vilro'clhnafq, pr~pagation, direct organoge~esis, embryogenesis, 
micrografting,meristem culture, genetic fidelity testing. Hardening, packaging andtransport of micro­
propagules. 
Block 3: Nursery 
Unit I: Management Practices and Regulation: Nursery - tyP.es, structures,components, planning and layout. 
Nursery management practices forhealthy propagul~ produ~ti_9i'i. Nursery Act, nursery accr~ditation, importand 
export of seeds and planting material and quarantine: ·l't · · 
Practical ., 

~ ands on practices on rooting of dormant and summ~r cuttings (3); 
1• ~ atomical studies in rooting of cutting and graft union( 1 ); 
• Hands on practices on various methods of budding and grafting ( 4 ); 
• Propagation by layering and stooling (2); 
Restructured and Revised Syllabi of Post-graduate Programmes Vol. 1 
• Micropropagation- explant preparation, media preparation, culturing - meristemtip culture, axillary bud ~.'It>, 

culture, micro-grafting, hardening ( 4~'; ~, . 1 
: : • 

• Visit to commercial tissue culture laboratones an'd acf,r~drted nursenes (2). 
Teaching Methods/ Activities 
• Class room Lectures 
• Laboratory/ Field Practicals 
• Student Seminars/ Presentations 
• Field Tours/ Demonstrations . . , 
• Assignments 
Learning outcome . . . . . , . . , . . 
Th tud t ld be expected to equip to acqmre skills and knowledge on pnnc1plesand practices ol m-tci 11 e s en wou d . . 

1 
. I\ and micropropagation and the handling of propagate m~tena m nurs~ 

~ ~ y p-
., 



I '\ I 

t - • . 
Suggested Reading ,,. ' , 
Bose TK, Mitra SK and Sadhu MK. 1991 . .Propagation of Tropical and Subtropical Horticultura!Crops. Naya 
Prokash, Kolkatta. 
Davies FT, Geneve RL and Wilson SB. 2018. Hartmann and Kester 's Plan/ Propagation­
Principles and Practices. Pearson, USA/ PrenticeHall of India. New Delhi. 
Gill SS, Bal JS and Sandhu AS. 2016. Raising Fruit Nursery. ,.K.alyani Publishers,New Delhi. T 

Jain Sand Ishii K. 2003. Micropropagation of Woody Trees ·and Fruits. Springer. 
Jain Sand Hoggmann H. 2007. Protocols for Micropropagation of Woody Trees and Fruits. 
Springer. 
Joshi P. 2015. Nursery Management of Fruit Crops in India. NIPA, New Delhi. 
Love eta/. 2017. Tropical Fruit Tree Propagation Guide. UH-CTAHR F _N_ 49. College of Tropical 
Agriculture and Human Resources University of Hawaii at Manwa, USA. 
Peter KV, eds. 2008. Basics of Horticulture. New India Publishing Agency, New Delhi. 
Rajan S and Baby LM. 2007. Propagation of Horticultural Crops. NIPA, New Delhi. 
Sharma RR. 2014. Propagation of Hqr-·t-icl!,jtural Crops; Kalyani Publishers, New Delhi. 
Sharma RR and Srivastav M. 2004. Propagation and Nursery Management. Intl. Book PublishingCo .. 

"t' Lucknow. •.- · ,..;t , 

Singh SP. 1989. Mist Propagation. Metropolitan Book;Co. 
Singh RS. 2014. Propagation of Horticultural Plants: Arid and Semi-Arid Regions. NIP A, New 

. ~~~- S. 2019. Hi-Tech Horticulture. Vol I: Cro; :~;;r~~~~f!n:, Nursery and Rootst~,c,kManagement. NIPA, 
New Delhi. ·e . 

~~~.{: .~ 
1 1 , /ii,i :. 
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4. Course Code: HOFS- -504, Course Title: Breeding of Fruit Crops, Credit Hours: (2+1) 

Why this course ? 

Development of genetically improved varieties and rootstock is a continuous processwhich is realized through 

selection and breeding approaches. This is necessary toenhance the productivity and pieet ever-changing 

climatic conditions and market/consumer preferences. As such, a course is formulated to generate know-how 

ongenetic and breeding aspects of fruit crops. 

Aim of the course 
To impart comprehensive knowledge on principles and practices of fruit breeding.Horticultural Sciences- Fruit 

Science 
The course organisation is as under:No. Biocks Units 

I Introduction Importance, Taxonomy' and Genetic Resources 

2 Repro~uctive Biology Bl0~ 01~ B~olo~y an? Br~~jf.Mt~?:f'~fpis . , ,r,, . .., r,;, 

3 Breedmg approaches Conventional and Non-Con:vefffiorlal -Breedmg 

Theory . .; 

Block 1: Introduction 

Unit I: Importance, Taxonomy and Genetic Resources: Introduction andimportance, origin and distribution. 

taxonomical status - species andcultivars, cytogenetics, genetic resources. 

Block 2: Reproductive Biology 

J~lnit I: _Blossom Biology and Breeding Systems: Blossom biology, breedingsystems - spontaneous mutations, 

1..~ , plo1dy, incompatibility, sterility,parthenocarpy, apomixis, breeding objectives, ideofypes. 

B ock 3: Breeding Approaches . · Jc ,,: · · 
Unit I: Conventional and Non-Conventional Breeding; A pproaches for cropimprovement - direct int roducti()l l. 

selection, hybridization, mutationbreeding, polyploid breeding, rootstock breedi ng. im pro, -: 111L·11 1 , , 1 

qualitytraits, resistance breeding for biotic and abiotic stresses, biotechnological interventi ons. achievements and 

future thrusts. 
Crops 
Mango, Banana, Pineapple; Citrus;\U'fapes',' Litchi, ·-@uava, Pomegranate, Papaya,Apple, Pear, Plum, Peach, 

Apricot, Cherries, Strawberry, ~w~it, l;Juts ' --~Y}J·'.' ;i!.<?l '~- ,. 

Practicals 
• Exercises on bearing habit, floral biology (2); 

• Pollen viability and fertility studies (1 ); 

• Hands on practices in hybridization (3); 

• Raising and handling of hybrid progenies (2); 

• Induction of mutations and polyploidy (2); 

• Evaluation of biometrical traits and quality traits (2); 

(0)creening for resi~tance against abiotic s~esses ~2); 

;~\:!Jeveloping breedmg programme for specific traits (2); 

• Visit to research stations working on fruit breeding (I ). 

Teaching Methods/ Activities 
• Class room Lectures 

• Laboratory/ Field Practicals 

• Student Seminars/ Presentations 

• Field Tours/ Demonstrations · '" 1 
,, 

1 
' 

,. 

• Assignments ' · ' · · ' "·· · 1 
'" • 

Learning outcome 
After successful completion of the course, the students are expected to• Have an understanding on importance 

and peculiarities of fruit breedingRestructured and Re'fiised Syllabi of Post-graduate Programmes Vol. 1 

• Have an updated knowledge on reproductive biology, genetics and inherent breeding 

systems. 
• Have detailed knowledge of various methods/ approaches of breeding fruit crops 

Suggested Reading 
Abraham Z. 2017. Fruit Breeding. Agri-Horti Press, New Delhi. 



J ' I 

Badenes ML.and Byrne DH. 2012. Jt)J/i Breeding. Sp~inger~S"cience, New York. · 
Dinesh MR. 2015. Fruit Breeding, New India Pub'lish?ng~gency, New Delhi. 
Ghosh SN, Verma MK and Thakur A. 2018. Temperate Fruit Crop Breeding- Domestication to 
Cultivar Development. NIPA, New Delhi. 
Hancock JF. 2008. Temperate Fruit Crop Breeding; Germplasm f<_J Genomics. Springer Science, 
New York. . 
Jain SN and Priyadarshan PM. 2009. Breeding Plan.tdt,idn .antJ..free Crops: Tropi_cal Species. 
Springer Science, New York. '. ; , -: . . . 
Jain S and Priyadarshan PM. 2009. Breeding Plantation and Tr'e.((Crops: Temperate Species. 
Springer Science, New York. . . .. ,. 
Janick J and Moore JN. 1996. Fruit Breeding. Vols. I__:III. JolmW.iley & Sons. US/\ . 
Kumar N. 2014. Breeding of Horticultural Crops:Prin~iples dnd:,Practices. NIPA, N. Delhi. 
Moore JN and Janick J. 1983. Methods in Fruit Breeding. Purd\}e:,University Press, USA. 
Ray PK. 2002. Breeding Tropical and Subtropical Fruits. Narosa Publ. House, New Delhi. 

< 

5. Course Code : HOFS- soS;'C:o urse Title : Systematics of Fruit Crops, Credit Hours·: (2+ 1) 
Why this course? 1•,, ,,,, 1•• .. , , • , ,,-i'.:: ~ -.: ,., 

Life forms and their behaviour are best • understood .if properly described to thestake holders. Therefore, 
~ tification and characterization are pre-requisites·· tod~stinctly describe the plant species. The fruit crop · 
s~~bies are no exception, andthus an exclusive ctiu~e~ o'ftrl';tl,ieb.-i categorisation and description exhibiting a 
greatdeal of variation. 
Aim of the course 
To acquaint with the classification, nomenclature and description of various fruitcrops. 
The course is organised as under: 
No. Blocks Units 
1 Biosystematics Nomenclature and Classification 
2 Botanical Keys and Descriptors Identification and Description 
3 Special Topics Registration and Modern Systematics 
Theory 
Block 1: Biosystematics 
Unit I: Nomenclature and Cla~~ificat~on: Biosystematics - introduction andsignificance; history ol 
nomenclature of cultivated plants, classificationa~~ 11P~~.n~\~ture systems; International code of nomenclature 
forcultivated plantsHorticultural Scierices-Fruit Sci~h'ct-f ' ' ' -.. 1; ' • · '· •. · ' 

Block 2: Botanical Keys and Descriptors ~ 
~ it I: Identification and Description: Methods o~ _identification and descriptionof cultivated fruit and nut 
\(~ ies and their wild relatives features;devel'opfuent of plant keys for systematic identification and 
classification.Development of fruit crop descriptors- based upon Bioversity International Descriptors and 
UPOV/ DUS test guidelines, botanicaland pomological description of major cultivars and rootstocks of 
tropical,subtropical and temperate ·fruits and nut crops 
Block 3: Special Topics 
Unit I: Registration and Modern Systematics: Registration, Use ofchemotaxonomy. biochemical and mokrnl :t!· 
markers in modernsystematics 
Practicals 
• Exercises on identification and pomological description of various fruit speciesand 1.:ultivars (.6); 

• Development of descriptive blanks vis-a-vis UPOV / DUS test guidelines andBioversity International ( 4 ); 
• Descriptors for developing fruit species and cultivar descriptive databases (4); 
• Visits to major germplasm centret~8treld genebanks-(2). . 

Teaching Methods/ Activities , . . ~ .~.. y~ 
• Class room Lectures 
• Laboratory/ Field Practicals , \\ 
• Student Seminars/ Presentations .--- ' c/( 

~ (i~ ~ 



•~IJ'" •· ,,n: , ., 'f.' r" r"•,~ 
-~1111WN!i1JP t :'.,£:.fif-flt!i\f:tft·: .I 

• Field Tours/ Demonstrations • Assignments 
Learning outcome 

.t . 

After successful completion of the course, the students would be able to-
~ • Categorise different fruit species into broad groups. • Identify various fruit cultivars on basis of distinguishing features • Characterize fruit cultivars for description, registration and protection X. Suggested Reading 

ASHS. 1997. The Brooks and Olmo Register of Fruit and Nut Varieties. 3rd Ed. ASHS Press. 
Bhattacharya B and Johri BM. 2004. Flowering Plants: Taxonomy and Phylogeny. Narosa Pub. 
House, New Delhi. 
Pandey BP. 1999. Taxonomy of Angiosperms. S. Chand &,Co. New Delhi. Pareek OP and Sharma S. 2017: Systematic PomoL~}~~ IJJific,Publishers, Jodhpur. _. 
Sharma G, Sharma OC and Thakur BS. 2009. Systematics of Pruit Crops. NIPA, New Delhi. 
Simpson M. 2010. Plant Systematics. 2ndEdn. Elsevier. Spencer RR, Cross Rand Lumley P. 2003. Plant Names. 3rd Ed. A Guide to Botanical 
Nomenclature, CISRO, Australia. Srivastava U, Mahajan RK, Gangopadyay KK, Singh Mand Dhillon BS.2001. Minimal 
Descriptors of Agri-Horticultural Crops. I: Fruits. NBPGR, New Delhi. ~ linski QB. 1955. Modern Systematic Pomology. Wm. C. Brown Co., Iowa, USA. 
~ structured and Revised Syllabi of Post-graduate Programmes Vol. 1 
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6. Course Code : HOFS- 506, Course Title : Canopy Management of Fruit Crops , Credit Hours : (1 + 1) 
Why this course ? · 

Plan~ architectur~ plays an important role in enhancing photosynthetic efficicncyancl n.:sultant l_1uantit) :111d 
qu~h_ty of the fru~t produce. Manip~lation of plantgrowth and development can he_ ~one h) cmplo) 1 ng di i't\:r..:,_ll 
tramm~ and prunmgprocedures besides through the use of growth regulators, specif 1c rootstocks, etc.1-km:e this 
course 1s developed to address the aforesaid issues. 
Aim of the course 
To impart knowledge on principlesl,i,'"ind practices in management of canopyarchitecture for quality fruit 
production.The course organisation is as follows: -
No. Blocks Units 
1 Canopy Architecture Introduction, types and Classification 
2 Canopy Management Physical Manipulation and Growth regulation 
Theory · · , · ~1-; ·.it' r :t'!i 
Block 1: Canopy Architecture . :~ 
Unit I: Introduction, Types and Classification: Canopy management -importance and factors affecting canopy 
development. Canopy typesand structures, canopy manipulation for optimum utilization of lightand its 
interception. Spacing and utilization of land area - Canopyclassification. 
Block 2: Canopy Management 
!!nit I: Physical Manipulation and Growth Regulation: Canopy managementthrough rootstock and scion. 
~ opy management through plant growthregulators, training and pruning and management practices. 
~%-iopydevelopment and management in relation to growth, flowering, fruitingand fruit quality. 
Practicals 
• Study of different types of canopies (2); 
• Training of plants for differetitlcanopy types (2)~ 

•! 

• Canopy development through pruning (2); . 
• Understanding bearing behaviour and canopy managem~nt in different fruits (2); 
• Use of plant growth regulators (2); : 
• Geometry of planting (l); ,,....~.,:c,:;· -:,;:· .. , I 

~~Ii . ~ ;,?i t,;.lt' ~- ~ 

• Development of effective canopy with support system (2); 
• Study on effect :of different canopy types on production and quality of fruits (2). 
Teaching Methods/ Activities 
• Class room Lectures 
• Laboratory/ Field Practicals 
• Student Seminars/ PresentationsHorticultural Sciences-Fruit Science 
• Field Tours/ Demonstrations '· 

f/tt-ssignments 
1
. «~ arning outcome 
After successful completion of the course, the students are expected to learn 
• The basic principles of canopy manqg~m~nt to modify plant architecture 
• The skills on training and pruning of fruif cro'ps, a!!d ~rowth regulation 
Suggested Reading · f •i'tni t1,,, 1 . i; ' 11 -+ · · · 

Bakshi JC, Uppal DK and Khajuria HN. 1988. The Pruning of Fruit Trees and Vines. Kalyani 
Publishers, New Delhi. · 
Chadha KL and Shikhamany SD. 19~9. The Grape, lmpr~-;vement, Production and Post Harvest 
Management. Malhotra Publishing House, Delhi. , 
Iyer CPA and Kurian RM. 2006. High Density Planting M Tropic'al Fruits: Principles and 
Practices. IBDC Publishers, New Delhi. 
Pradeepkumar T. 2008. Management of Horticultural Crops. NIPA, New Delhi. 
Singh G. 2010. Practical Manual on Canopy Managemen__t in Fruit Crops. Dept. of Agriculfure 
and Co-operation, Ministry of Agriculture (Gol), New Delhi . 
Srivastava KK.. 2012. Canopy Management in Fruits. !CAR, New 

~ 
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7. Course Code : HOFS-507 C · 
(2+l) ' ourse Title : ~! ?,!,'t\ a~1 Development of Fruit Crops, Credit Hours : 
Why this course ? 
The underlying principles and para f 
maximum benefits in term f . ldmeters O .growth and development needs to beunderstood for harnessing 
pathways considerably dete~i:: and quality: Externalenvironme~t and inherent hormonal and metabolic 
physiologicaland physic 1 grfowth dynamics. Thus, a course 1s formulated to develop know-how on 
A

. f h a aspects O growth and devetopmerit processes 1m o t e course · 
To develop comprehensive under t d' 
Th . s an mg on growth and development of fruitcrors. e course 1s structured as under:-
No. Blocks Units 
1 Intr~duction General Concepts and Pgnciples , 
2 Environment and Development Climatic Factors·• H' o·tnn··~-...,,,.,,,,7, ~ D l t 1 
Ph 

· l , . , ones,.an.,. eve opmen a 
YSlO ogy , .,..,. •~I' . 1• ''>:;". ., 

( ., .. ~, ~-,,• ~ ~.:' 

3 Stress Management Strategies for Overcoming Stress 
Theory 
Block 1: Introduction . . . 
U . t I G . .-~i ~ · 1 

m : ~~eral_ Concepts and Principles: Growth ancf d~velopment- definition,parameters of growth and 
development, growth dynamics andmorphogenesis. .· · · · 
~ck 2: Environment and Development · · 1 .; ·' 
6lit I: Climatic Factors, Hormones and Developmental Physiology:Environmental impact on growth and 
development- effect oflight,Restructured and Revised Syllabi of Post-graduate Programmes Vol. I 
temperature, photosynthesis and photoperiodism, vernalisation. heatunits and thcr111op..:rilldis111 . . \ ~-, i111 1l.1 _. 

partitioning, influence of waterand mineral nutrition in growth and development: concepts nl' rla111horn 11 111 ..: ,111-I 

bioregulators, history, biosynthesis and physiological roleof auxins, gibberellins. cytokinins, abscissic acid. 
ethylene, growthinhibitors and retardant, brasssinosteroids, other New PGRs. 
Developmental physiology and biochemi~try during dormancy, bud break,juvenility, vegetative to reproductive 
interphase, flowering, pollinatioi:!A~~ili~ation ard~., .frµjt, set, fruit drop, fruit growth, ripening. and 
seeddevelopment. · 1 

• • · 

Block 3: Stress Management . 
Unit I: Strategies for Overcoming Stress: Growth and developmental processduring stress - manipulation of 
growth and development, impact ofpruning and training, ~hemical manipulations and Commercialapplication of 
PGRs in fruit crops, molecular and gen~tic approac~es"inP~ll!1t gr0wth and development~,{:'. i.... -. 

l I • ' '1'" .. 1 I '; Practicals 1 
• ,,, ~~ '· • ' • 

• Understanding· dormancy mechanisms in fruit crops and seed stratification (2); 
~echniques of growth analysis (2); 
\\~ valuation of photosynthetic efficiency under differen_t_ environments (2); 
• Exercises on hormone assays (2); 
• Practicals on use of growth regulators (2); 
• Understanding ripening phenomenon in fruits (2); 
• Study on impact of physical manipulations on growth :and dev~lopment ( 1 ); 
• Study on chemical manipulations on growth and development ( 1 ); 
• Understanding stress impact on growth and devel_opment ( 1 ). 
Teaching Methods/ Activities ' ' 
• Class room Lectures . 
• Laboratory/ Field Practicals . 
• Student Seminars/ Presentations 
• Field Tours/ Demonstrations 

'> I 

'I 

• Assignments 
L · tcome earnmg ou ssful completion of the course, the students are expected tohave 
Cons:quent upthon sudccetanding of various growth and development processes 
• Equipped 1: unuers "' . 

~ ~ '' 

1/ 
l\ 



\ J' ___ , 

• Learned about the role of environment and growth sub'stances . . 
• Acquired the skills to realise optimum growth and development under stresscondtttons 
Suggested Reading · . 
Bhatnagar P. 2017. Physiology of Growth and Development of 1-/orticultural Crops. Agrohios 
(India). 
Buchanan B, Gruiessam Wand Jones R. 2002. Biochemistry and Molecular Biology of Plants. 
John Wiley & Sons, NY, USA. 
Dhillon WS and Bhatt ZA. 2011 . Frujt Tree Physiology .. N~rendra Publishing House, New Delhi. 
Durner E. 2013. Principles of Horticultural Physiolq.gy. CAB International. 
Horticultural Sciences-Fruit Science · t · 

Epstein E. 1972. Mineral Nutrition of Plants: Principles and Perspectives. John Wiley & Sons, 
NY, USA. 
Faust M. 1989. Physiology of Temperate Zone Fruir Ttees,. J~hn Willey & Sons, NY, USj\. 
Fosket DE. 1994._ Plant Growth and Development: a Molecular Approach. Academic Press, USA. 
Leopold AC and Kriedermann PE. 1985. Plant Growth and Development. 3rd Ed. McGraw-Hill, 
New Delhi._ 
Roberts J, bowns Sand Parker P. 2002. Plant Growth Development. In: Salisbury FB and 
Ross CW. (Eds.) Plant Physiology. 4th Ed.Wadsworth Publications, USA. 
Schafeer, B. and Anderson, P. 1994. Handbook of Environmental Physiology of Fruit Crops. 

07'"'11. 1 & 2. CRC Press. USA. 1 

'glymour G~, Taylor JE and Tucker GA. 1993. Biochemistry of Fruit Ripening. Chapman & 
Hall, London. 

! , 
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8w· Ch outhr~e Code: ,!IOFS- SOS, Course Title: Nutrition of F~uit Cropsll. III. Credit Hours: (2+~) 
y 1s course. 

'¥:tr,·-·~ . .,.. Nutrients play a significant role in al t "' 
· · · · 

r f fru" H fi ~os every growth and development processdeterm1nmg vigour. yield and 
qua ityffio. it~. e~c~ orth, a course 1s designed tohave an in depth study of various nutrients, their uptake and 
use e 1c1ency mreahzmg sustainable fruit production Aim of the course 
To acquaint with principles and practices involved in nutrition of fruit crops The course is organised as under:-No. Blocks Units 
1 Introduction General Concepts and Principles 2 Requirements and Applications Diagnostics, Estimation and Application 3 Newer Approaches Integrated Nutrient Management (INM) Theory ,. _w~ .,. ~ , , . ,, ,.,,., -~ Block 1: Introduction .... ·· ·" Unit I: General Concepts and Principles: Import~rice anct 'history of nutritionin fruit crops, essential plant 
nutrients, factors affecting plant nutrition;nutrient uptake and their removal from soil. Block 2: Requirements and Applications · Un_it I: Dia;~o~tics, Estimation and Application: ~~iM"eJi ·r~4uirements, rootdistribution in fruit crops, soil and 
fohar application of nutrients inrnajor fruit crdp·s, 'feiy-)izer' use ··efficiency. Methods and techniques 

~ evaluating the requirement of macro- and micro..:eleril.ehts/Dia'gnosticand interpretation techniques including 

1
~ S. Role of different macroandmicro-nutrients, their deficiency and toxicity disorders, correctivemeasures to 
overcome deficiency and toxicity disorders. Block 3: Newer Approaches 
Unit I: Integrated Nutrient Management (INM): Fertigation in fruit crops. biokrtili1.i.:rsand thi.:ir u,,i.: in I :'---. \ l 
systems.Restructured and Revised Syllabi of Post-graduate Programmes Vol. I Practicals 

. • Visual identification of nutrient deficiency symptoms in fruit crops (2); • Identification and application of org~ ic: inorganic and bio-fertilizers ( l ) ; • Soil/ tissue collection and preparation for macro- and micro-nutrient analysis (I ) ; • Analysis of soil physical and chemical properties- pH, EC, Organic carbon ( I ) ; • Determination ofN,P,K and other macro- and micronutrient~ (6) ; • Fertigation in glasshouse and field grown h?rticultural crops (2);_ . • Preparation of micro-n~~~nt sol_~~i9~s, ~_h-~~~ s~~~- l1i\?!~~}?!1catl~ns ,(2). Teaching Methods/ Achvd1es . .. : .. , • Class room Lectures 
~ aboratory/ Field Practicals 
~~ )tudent Seminars/ Presentations 
• Field Tours/ Demonstrations 
• Assignments 
Learning outcome 

Id b t d t Aft Sful completion of the course, the students wou e expec e o . er succes 
. d h · t k h - 11 s Kn h · rtance and various types of nutnents an t eir up a e mec a111s1 . 

• ow t e 1mpo . . l ·1 d plant status with respect to vanous nutnents 
• Ana yse soi an 

. · ·t • Make use of corrective measure~ to overcome d;,~c1~!!~r~ o: t~x1c1 Y 
Sug~ested Reading JE d Shd.'nltS' RO: '1'980~Wtirleta l.#utbiti:on of Fruit Trees. Butte1w orth 
Atkinson D, Jackson an <UP ' ' ..... , ·, ·i ' - Heinemann.. d N dh p 1983 Diagno'sts of Min~~al Disorders in Plants Vol. I 
Bould C, Hewitt EJ an ee am . . , d . ,-, ..:1;. ~• ·1~t . H M ·esty' s Station'ery0ffice, t on O{il ,· ~ · ' Princzples. er aJ . izing yield Grenada Publishing Ltd, London. Cooke GW. 1972 . ~ertilzl.zNersf~,~ m~JmPlants· Prin~iples and P~rspectives. Wiley Eastern Ltd. 

. E l 972 Mmera utrz ion OJ · 
• Epstem S. J;~- Soil ~erti/ity-Theory and Practice. !CAR, New Delhi. Kanw~Jy ~ ' 1/ 

\ 
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Marchner Horst. 1995. Mineral Nutrition of Higher Pl(lnts, 2nd Ed. Marschner, Academic Press 
Inc. San Diego, CA. 
Mengel Kand Kirkby EA. 1987. Principles of PlanlN~tPjtion. 4th Ed. International Potash 
Institute, Worblaufen-Bern, Switzerland. 
Prakash~- 2013. Nutritional Disorders in Fruit Crops: Diag,nosis and Management. NIPA, 
New Delhi ~m ' u~ ~ . ¥ i'•r. • r~~ ~ 6/{I ~l'f1 /•;, ·t < ,-. ,.,; 
Tandon HLS. 1992. Management of Nutrient Inte/acfi' 

1
hs 1ri,;, 'grtculture. Fertilizer Development 

and Consultatioil'Organization, New Delhi. ' : 
Westerman RL. 1990. Soil Testing and Plant Analysis, 3rd Ed. Soil Science Society of America, 
Inc., Madison, WI. 
Yawalkar KS, Agarwal JP and Bokde S. 1972. Manures and Fertilizers. 3rd Ed. Agri Horticultural 
Publishing House, Nagpur. · 

I 
> I 

f2 

. ,.. 



9. Course Code: HOFS- 509, Course Title: Biotechnology of Fruit Crops, Credit Hours: (2+1) 
Why this course ? . ·. . . 
In the recent times, biotechnological interventions in fruit crops have contributedin enhanced yi~ld, bi?tic anJ 
abiotic stress management and improved qualitytraits to a considerable extent. Hence, a cour~e is designed l? 
educate on thepossibilities and progress made through biotechnology for improved fruit 
production.Horticultural Sciences-Fruit Science 

Aim of the course 
To impart knowledge on the principles and tools of biotl!chnology.Structure of the course is as under: 
No. Blocks Units 
1 General Background Introduction, History and Basic Principles 
2 Tissue Culture In-vitro Culture and Hardening 
3 de-netic Manipulation In-vitro BreesJing,.I ransgeni~~~~:Q'~rie 
Technologies · 

. \'f . 
Theory 
Block 1: General Background 
Unit I: Introduction, History and Basic Principles: Introduction and significance,history and basic principles, 
influence of explant material, physical,chemical factors. and growth regulators on growth and development 

lant cell, tissue and organ culture. · · · '· 
~ck 2: Tissue' Culture · ' '" · 

it I: In-vitro Culture and Hardening: Callus culture - types, cell division,d1fferentiation, morphogenesis. 
organogenesis, embryogenesis; Organculture - meristern, embryo. anther. o\'Llle culture. rn1hr~ ,' 

rescue,somaclonal variation, protoplast culture. Use of bioreactors and in-vitm 
methods for production of secondary metabolites, suspension culture,nutrition of tissues and cell~, regc:m:ration 
of tissues. Hardening and exvitro establishment of tissue cultured plants. 
Block 3: Genetic Manipulation . . 
Unit I: In-vitro Breeding, Transgenics and Gene Technologies: Somatic cellhybridisation, construction and 
identification of somatic hybrids andcybrids, wide jlyl;lridization, in-vitro pollination and fertilization.harloid .--. 
in-vitro mutation, artificial seed~,,"'cfryopres°e'rvatio·~: 'in·-vitroselection for biotic and abiotic stress. (jenetic 
engineering- principlesand methods, transgenics in .fruit crops, use of molecular markers andgenomics. Gene 
silencing, gene tagging, gene editing, achievements ofbiotechnology in fruit crops. 
Practicals 
• An exposure to low cost, commercial and homesteJ1~:P~} :u~tµ'e laboratories (2); 
• Media preparation, Inoculation of explants for clotfflfj,rop.YfatroH; callus induction 

d culture, regeneration of plantlets from callus (3); 
:,Jub-culturing techniques on anther, ovule, embryo culture, somaclonal variation ( 4 ); 
~ -vitro mutant selection against abiotic stress (2); ' 
• Protoplast culture and fusion technique (2); 
• Development of protocols for mass multiplication (2); 
• Project development for establishment of commercial tissu·e culture laboratory (I). 
Teaching Methods/ Activities ' 
• Class room Lectures 
•Laboratory/Field PracticalsRestructured and Revised Syllabi of Post-graduate Progrn111111~s Yul. I 
• Student Seminars/ Presentations 

t . ..,,..;. ..... 
• Field Tours/ Demonstrations' • " · A~ 

• Assignments · · ·1 
• " • 'ff :,'t, i 1 :.t,, 1 

r II• \ 

Learning outcome 1 

After the successful completion of the course, the students are expected to know 
• Basic principles and methods of plant tissue cultut.\'l+AAd .other 1;,iotechnologicaltools . 
.• The use and progress of biotechnology in fruit cropl ., · · ' 
Suggested Reading 

Bajaj YPSi89. Biotechnolo~ nd Fore~9s. Springer, \ 



( ' 
I 

USA. 
Brown TA. 2001. Gene Cloning and DNA Analysis and Introduction. Blackwell Publishing. 
USA. . 
Chahal GS and Gosal SS. 2010. Principles and Procedures of Plant Breeding: Biotechnological 
and Conventional Approaches. Narosa, New Delhi. 
Chopra VL and Nasim A. 1990. Genetic Engineering and Biotechnology-:- Concepts, Methods 
and Applications. Oxford & IBH, New Delhi. 
Kale C. 2013. Genome Mapping and Molecular Breeding in Plant, Vol 4. Fruit and Nuti 
Springers. · 
Keshavachandran Rand Peter KV. 2008. Plant Biotf'.chnology: Tissue Culture and Gene Transfer. 
Orient & Longman, Universal Press, US. 
Keshavachandran R, Nazeem PA, Girija D, John PS and Peter KV. 2007. Recent Trends-in 
Biotechno/'ogy of Horticultural Crops. Vols. I, II. NTP'A; New'Delhi. ..,.,, .,, .. 
Litz RE. 2005. Biotechnology of Fruit and Nut Crojfs. -tABI, UK. . t 
Miglani GS. 201_6. Genetic Engineering- Principles, Procedures and Consequences. Narosa 
Publishing House, New Delhi. 
Parthasarathy VA, Bose TK, Deka PC, Das P, Mitra SK and Mohanadas S. 2001. Biotechnology 
of Horticultural Crops. Vols. I-III. Naya Prokash, Kolkata. 
J;t~r KV. 2013. Biotechnology in Horticulture: Metl:fdds C3nd Applications. NIPA, New. pelhi. , 
QCfl~ TK, yas~ M, While DNR and Bery HR. 1 ~79. Sdmahc Hybridiz~tion dnd Genetic · 
Mampulatwn m Plants. Plant Regulation and World Agriculture. Platinum Press, UK. 

I 
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. 10. Course Code: HOFS- - 510, Course Title: q,rgap.!f Fruit Culture, Credit Hours: (2+1) 
Why this course ? , , . . 
Considering threats to environment and human he~

1Ith orl ·account of excessive useof chemicals an<l synlb~tic 
fertilizers, organic farming is looked upon as analternal:ive. Though the organic and other natural farmm? 
practices are in .evolvingphase and are yet to be time scale .t~sted, there is a general perception that !hesew?ulcl 
hold good. As such a course is customised to educate the Gr&tluates onvarious issues related to orgamc farmmg. 
Aim of the course 
To develop understanding on organic production of fruit crops. Horticultural Sciences- Fruit Science 

The course is structured as under:­
No. Blocks Units 
1 General Aspects Principles and Current Scenario 
2 Organic Culture Farming System and, Practices ,: · ,;, .> •. {• 

3 Certification Inspection, Control Mla;ureS'and Certification 
Theory ~ · ' 
Block 1: General Aspects . 
Unit I: Principles and Current Scenario: ·Org~t\i~ h~~t0~ltµre, scope, area,productio.n and world trade, . 

~efinition, principles, metho~s and SWOTan~lys~s· i\•>O{_~,- .$::t~ :.-t; . -$~f, j1• · 
' 1ock 2: Orgamc Culture 1 1 • ,t,~ -'if -~-, · 

it I: F~ing·Sy_stem _an~ P~ac~ices: Organic f~}4~ ·slf~s_.1ncludingbiodynamic farming, na~ural farmin?' 
ma orgamc farmmg, nshi knsh1,EM techno~ogy, cosmic farmmg; on-farm and off-farm production oforgan1c 

inputs, role of bio-fertilizers,'bio enhancers, legumes, intercrcipping, cover crops. green manuring. ze ro tillag1..·. 
mulching and theirrole in organic nutrition management. Organic seeds and plantingmaterials. soi I healt h 
management in organic production, weedmanagemerit ptad ices in organic fa rming, biological management 
ofpests and diseases, trap crops, quality improvement in organic productionof fruit crops. 
Block 3: Certification 
Unit I: Inspection, Control Measures and C~rtification: Inspection andcertification of organic produce . 
participatory guarantee system (PGS),NPOP, documentation and control, development of internal controlsystc1n 
(ICS), Concept of group certificati~nr.·COQ~titution· pf:;grower ·groupas per NPOP, preparation of ICS 111~111ud:. 
internal and extemalinspection,. c~ncept of third 'p<Lrt/ ver1n~ation, certification of small farmer groups ( Group 
Certification), transaction certificate, groupcertificate, ·eri;tieal control points (CCP} and HACCP, !FOAM 
guidelineson certification scope and chain of custody, certification trademark -
The Logo, accredited certification bodies under NP.©Jil-t.'f~<?ff~tr,aints inc·ertification, ,ffC)1\:lvf and global scenari·o· 
of organic movement,postharvest management of ofg~1.1io:'pr,q'~uce. Economics of organic ffuitproduction. 
:eracticals · ' 

(t?Jesign of organic orchards/ farms management' (1 ); · 
(LJonversion plan (1); 
• Nutrient management and microbial assessment of composts and bio-enhancers (2); 
• Preparation and application of composts, bio-enhan~~ s·ffi?.~ihio-pesticides (2) ; 
• Organic nursery raising (1 ); · t - ' ;;_;r.. · ·· 

• Application of composts, bio-enhancers, bio-fertilisers and bio-pesticides, grcenrnanurL', C() \ T r. rnukh i11c'. ( ~ i : 
• Preparation and use of neem based products ( 1 ); -
Restructured and Revised Syllabi of Post-graduate Programmes Vol. 1 
• Biodynamic preparations and their role in organic.J gri~ult,~:e, EM technologyand products, biological/ natural 
management of pests and diseases (2')~,ii_t; ·,,;.;.~ " ... ,~ f~"',/"w"' ~ ·t ,· · ·. ; · · 

. .rT ""' ·. ' • . ' . ::(I"•~ 

• Soil solarisation ( 1 ); · I · 1 ., .~:- ., •• .,, ,~{ : 

•Framework for GAP (1); ·· :" " --w~, .. , ·-'h(~: 

• Documentation for certification (1). 
Teachi~g Methods/ Activities 
• Class room Lectures . 
• Laboratory/ Field Practicals 

• Student Se~sentations 

U •1 f #Jr,~!,.., \•, '~ 

~ ; 



1/ 
I 

I 

• Field Tours/ Demonstrations 
• Assignments 
Learning outcome f, . 

On successful completion of the course, the students ate expected to be able to 

• Familiarize with the concepts and practices of organi~·and dther natural fanningsystems . d .... 

• Generate know-how on procedures, policies and regu1ation for inspection andcertification of organic pro uce 

Suggested Reading 
Claude A. 2004. The Organic Farming Sourcebook. Other India Press, Mapusa, Goa, India. 

Dabholkar SA. 2001. Plenty for All. Mehta Publishing House; Pune, Maharashtra. - ••r · 

Das HC and Yadav AK. 2018. Advances in Organic Production of Fruit Crops. Westville 

Publishing House, New Delhi. 
Deshpande MS. 2003. Organic Farming with respect i1o Cosmic Farming. Mrs. Pushpa Mohan 

Deshpandey, Kolhapur, Maharashtra. 
Deshpande WR. 2009. Basics of Organic Farming. AH 1ndia Biodynamic and Organic Farming 

Association, Indore. MP. 
1 

" 

Gaur AC, Neblakantan S and Dargan KS. 1984 Organic Manpres. ICAR, New Delhi. ;:; 

Lampkin, N. and Ipswich, s: 1990. Organic Farming. Farming Press. London, UK. 

Lind K, Lafer G, Schloffer K, Innershofer G and Mei'stei:''H. 2ffOj 1 Organic Ftuit Growing CAB " 

~

T temational. , . • 

"!ru_iiappan SP and ~adurai K. ~008. Organic Farming- Theory and Practice. Scientific 

!ilihshers, Jodhpur, RaJasthan, India. · · 

Palekar S. 2004. The Technique ofSpritua/ Farming. Chandra Smaritee, Sai Nagar, Amrawati, 

Maharashtra. 
Proctor P. 2008. Biodynamic Farming and Gardening. :btli.er Jndia Press, Mapusa, Goa: 

Ram RA and Pathak RK. 2017. Bioenhancers. Lap Ea'iftBht A'.cademic Publishing, AP:~·. 

\ ;~ .. ; ' 

-'_l,:...''<,fJ.'.,,., 

' ,, 
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13.Course Code: HOFS- 5l3, Course Title: MinorJruit Production, Credit Hours: (2.+1) 

' Why this course ? _. . 

Apart from commercially grown fh.li_t~r,se;Y;_eral othet :&.µitsrinspite of being rich innutrients ~nd potential future 

crops, remains neglected/ underexploited, The · bardyR<tstructured and Revised Syllabi of P~Sl-gradualt' 

Programmes Vol. lnature coupled with the possibility o( diversification (newly domesticated crops)turtl'.er adds 

to their importance. The course outlines the efforts made instandardizing agro-techniques for propagat10n and 

cultivation besides know-howon their nutraceutical value and other uses. · 

Aim of the course ' . 1~ ~ • ·" 

To import basi~ knowledge underexploited minorf.~t;~f}.'j;PJe course is structured as under:-

No. Blocks Umts ·: . · 

1 Introduction Occurrence, Adop_tion and General Account 

2 Agro-Techniques Propagation and Cultural Practices 

3 Marketing and utilization Post-Harvest Management 

Learning outcome - · ·· 

On successful completion of the course, the students are expected to know about 

• Various minor fruits hitherto neglected and their1CQ,IPW,yrcjal value 

• Efforts made to domesticate minor fruits and· st'andardizati'on of agro-techniques. 

• Their utilization in processing industry. 
n eory " , ll f

1 
• If , 

t:1-ck 1: Introduction 
tmit I: Occurrence, Adoption and General Account: · Importance - occurrenceand distribution, climate 

adaptation in fragile ecosystem and wastelands. : . "~«iJ. ,-iL1 · = 

Block 2: Agro-Techniques 1 , , 

Unit I: Propagation and Cultural Practices: Traditio"i~al :c~ltural practices andrecent development 111 agro­

techniques; propagation, botany-floralbiology, growth -patterns, mode of pollination, fruit set. n pen,n~. 

fruitquality. 
Block 3: Marketing and Utilization 
Unit I: Post-Harvest Management: Post harvest management, marketing; minorfruit crops in terms· of medicinal 

and antioxidant values; their uses foredible purpose &~d,1-in processing industry 

Crops 
Bael, chironji, fig, passion fruit, jamun, phalsa, karonda, woodapple, cactus pcnr.khc_jri. kair. ri lu. l:1, P d :1. 

loquat, tamarind, dragon fruit, monkey jack, mahua,k~irni, ai_nra, kokum, cape gooscbl'iry. h.:tph,tl. Jk' hi 11111 1111, . 

pistachio, seabuckthorn,hazel nut and other minor fruit's' of regi'onal importance 

Practicals . . , . 

• Visits to institutes located in the hot 'fncf cold arid regiuns,...of-the country (2); 

{('dentification of minor fruits plants/ cultivars (2};- -:: '· 

\Jollection of leaves ·and preparation of herBarium (I); 

• Allelopathic studies (2); 
• Generating know-how on reproductive biology of minor fruits (4); 

• Fruit quality attributes and biochemical analysis (3); ' 

• Project formulation for establishing commercial brc~aN s ir{ fragile ecosystems( I). 

Horticultural Sciences-Fruit Science · 

305 
Teaching Methods/ Activities 
• Class room Lectures ~ 
• Laboratory/ Field Practicals ) JW '/ 
• Student Seminars/ Presentations , ~ 
• Field Tours/ Demonstrations 

• Assignments 
Suggested Reading ., . 

Ghosh SN, Singh A and Thafru? ~ : 2'017. Underufilized'Fruit Crops: Importance and,. 11 · , 1 · 

Jaya Pub~ House, New Dlj),,~ L U " " u LLm-. ....:::...~=--::? 

I 



z 

, Krishna H_ and Shanna RR, 20 I 7. Fruit Production: },fin,,, Fruits. Daya Publishing House, 

New Delhi. 

Mazumdar BC. 20 I 4. Minor Fruit Crops of India: T ro; ica/ and Sabtropica/. Daya Puhl ica1 ion 
House, New Delhi. 

Nath V, Kumar D, Pandey V and Pandey D. 2008. Fraii, /o,· the ha1n·e. Sati sh Scrial l'<,hl ishinc 
House, New Delhi. · ~ 
Pareek OP, Shanna S, and Arora RK2_901. Underu.tili;e1:~ ib/e Fruits and Nuts, IPGRJ, 
Rome 

,-i. , •. I ~~--J,J.....;. ,·, . ~ ·.1lt'~·-,,~ Peter KV. 2010. Underutilized and Underexploited if o1;[1j'!!f~ral Crops. NIP A, New Delhi . Rana JC and Venna VD. 20! I. Genetic Resources ofTem!)erate Minor Fruit (indigenous and 
Exotic). NBPGR, New Delhi. •; .. 
Saroj PL and Awasthi OP. 2005. Advances in Arid If.or,ge~lf ure, Vol. II: Production Technology of Arid and Semiarid Fruits. IBDC, Lucknow. , ··. "'. ":: .. , , _ Saroj PL, Dbandar DG and V ashishta BB. 2004. Ad\("!'fi:Hii47id Horticulture, Vol.- I Present 
Status. lBDC, Lucknow. . . ;· ·:. : ' Singh et al. 2011. Jamun . ICAR, New Delhi. . , 
Restructured and Revised Syllabi of Post-graduate Programmes Vol. l 

0 MINOR COURSE OFFERED TO THE OTHER DEPARTMENT ~ Course Code : HOFS- -715, Course Title: {r~i} ';:;o~Uction and Post- Harvest Management, C,e
d

it 
Hours :· (3+0) 

~, ·• ' 

Why this course? · · • · · 
. t f fru1'ts and vegetable: A potential fo r reducing a m1111murn 

Postharvest managemen o . 
postharvest losses as well as can potentially reduce pro~uctton cost . 
Aim of the course d : 1::' ,< i.1 osses of fruits and A dual purpose of preventing losses that od~cur u;hr 1dA!~ti;~duce and the pre vegetables vary om • • hr h The'·Course is organized as ,o ows. 

fr 25¾ to 40% depen mg.on . i • ~ II . and post-harvest practices they are put t oug . . No Blocks Units . 
1. Fruit Production 1. ~troduction 

2. Management of horticultural crop\ st management in \1orticulture procurement 
2 Post-Harvest Management 1. Po~t arve . , 2: Post harvest management in horticulture ,. : ("ocess 
(JMarketing of fruits 
"1. Theory . 

. . 
Block 1: Fruit Pro~ucllon I aM"Nani~a( Status of H?r/i~uj~al pro~~c110~ '" 
U ·t 1· Introduction. Globa l , r -..J1·,., •ot~', '••,,a Dl · · ' "' "'• · ·1 ' · \ I 

. d erging scenario bl' h' · g.taif' orchard, basic cu tura t~:: ;' i.:.gement of horticultural crops;d5!i~i,ill<lt~ttion against insectpest, . • 1 t'on offlowermg, fruitmg ., . h" .'witl;rquality, sortmg pracbces, re~ a~ d' Harvesting and its rela110,ns \I\: h .. fluence on quality weeds: Matunty m ices, management practice~ and ,t eu ~n d ading, pre-harvest c~op i! , an gr e and marketmg. 
during storag t Management ment· Procurement Block 2: Post-Harves a ement in horticulture-procui:e. f H.and quality control, . Unit 1: Post-harvest man g 'or marketing, s!andar)\f a ~o. . -farm stora»ecvaporallvely . rtant factors 1

1 

, , St'8rag€ system. on c manag~ment, •::iogy ofripening_and sen::~nc;~frigerated storage \ packagmg. Phy 'l ted storage, pit storag j, hypobaric sytorage. ~ cooled stores, vent, a II d/modified atmosp ere, . }"''/ refrigerati~on cycle, contro e (jjwJ . i. :i.• / / 

:rtfr""~ ,l -,.;;; ,I~-.. ~ . ~ < ,! ,Y•· , . 



t 

) 
r, Unit 2: Post harvest management in horticulture pr ocess: Application of growth 

regulators for quality assurance, post-harvest treatments: pre cooling, heat treatments 

(hot water, hot air and vapor heat), fungicides & biologically safe chemicals, irradiation. 

curing, pulsing etc. Packingline operations, packaging of horticultural produce. 

Trans?ortation r~il, road, se~, air. Codex norms for .e,~p~[t,C?f\',~f.is,hables. Developme1:1t 

of frmt-based carbonated drmks, development of d~nyd'l.'ated products from 
350 
Restructured and Revised Syllabi of Post-graduate Programmes Vol. 2 
someimportant fruits, storage of pulp in pouches, essent1al oi Is from fruit waste, 

dehydrated fruits. Market structure andexport potential of fruits. 
Unit 3: Marketing of fruits: Problems in marketing of fruits, and government 

policy; quality standards for domestic and internatio~al trade. 
VII. Teaching methods/activities • Lecture and Discussion • Case Study 
• PPT presentation VIII. Learning outcome 

· • 
To impart_knowledge about management ofhortic~l\ur~\.crops and post-harveSt 

~ hnolog1es 

~ . . 
. 

I J. 
• 

• ~I! ' I • • • ' .I 

{ ·c Suggested Reading 
. . ., .... ·r ,. 

• .r 

.-i.athore NS, Mathur GK and Chasta SS. 2013. Po~~H~rve1st_'Management and Processing 0
1 

Fruits and Vegetables, ICAR. 

p bl H 

• Chadha KL and Pareek OP. 1993. Advances in Hort iculture . Vols. 1-1~ . Malhot'.~ u_ . Di~u~et: 

• Kader AA. 1992. Post-harvest Technology ofHorticulturaf Crops. Umv. of Cali fo rnia. · 

Agri & Natural Resources. 
· . bl ASTRAL 

• Ja~ob JP. 2012. Handbook on Post Harvest Management o: Fruits and Veg eta es, 
Publishing. 

. 
2016 The Complete Technology Book on Processing, 

• NUR Board of Consultants & E~gmeers. . & V , ables Nl\R PROJECT CONSULTANCY 

Dehydration, Canning, Pres~r_vatwn of Fruits eget ' SERVICES; 3rd Revised ~d1t1do~r t bles· Harvesting Handling and Storage , Wiley-

• Thompson K. 2003. Fruit an r ege a . ··- , 
Blackwell; 2nd Edition 
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