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M.Se. (Hons.) Horticulture

Nomenclature :

M.Se. (Hons.) Hortieulture
Department brief:

The College of Agriculture was established in October 2005 as a constituent college of

the University of” Sargodha. Horticulture was introduced as a major subject in March
2007. followed by the start of MSe (Hons.) Horticulture in 2010 and Ph.D. Horticulture
in 2013, On January 7. 2012, the syndicate officially declared Horticulture as an
independent department. The Department of Horticulture is connmitied o disseminat
know ledge about pomology. olericulture. and orienlure erops that are cultivated 10
fowd. eaport. and the overall benefit of society. ls mission is achieved through a strong
integration ol teaching, research, and extension/outreach activities.

Program Learning QObjeetive

+ Provide quality edocation in horticultaral sciences.
«  Lndertake basic. applied. and adaptive vesearch in horticulture.

Collaborate with national and international organizations for academic and rescarch
excellence.
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Develop strategies through training programs, workshops. and demonstrations.
Praduce employable graduates with the highest professional and cthical standards

Scope

[ltis degree progrant is designed to train professional horticulturists to meet the
needs of stakeholders. W opens diverse career opportunities in both the public and private
sectors, L areer options melude:

Avademic Institutions: Teaching and research roles in universities and colleges.
Horticultural Extension Services: Advising furmers on improved practices and
technologies.

sovernment Departments: Employment in agricultural and horticultueal development
Jdepartiments,

Nurseries sud Landseaping Firms: Production ol omamental ptants and design ol
gaidens and green spaces.

Seed and Agrochemieal Companies: Working in product development, safes, and
techinical support. )

Food Processing and Post-Harvest Industries: Involvement in value addition. quality
control. and packaging,.

Biotechnology and Proteeted Cultivation Industries: Developing and managing high-
tech horticulture. :

Research Institutes: National and international research organizations such fas PARC,

SARC, CRL NIBGL and NIAB.




5. Program

structure.

Puration

Minimum 2-Years (4-Semesters) , Maximum_ 4-’Ycal'>n(S-Scnwsler)

Entry
requirements

disciplinary

ficlds allowed for

AT TS I

Degree
CCompletion
Ruequirements

The candidates having CGPA = 2.50 out of 4.0 in B.Sc.(Hons.)
Horticulture (4-Years) or equivalent degree program (with 16 years ol
beducation in any discipline/major ol Agriculure from HEC recognized

institution shall be eligible for admission.

» The candidates shall only be considered eligible who shall pass:

.

ay The departmenial eotry west withe miinimunm SU%a manl s aod iteryies
comducted by the Graduate Progeam Commimes ol the relesan
PeparunentCollege/Institute/Sehool of the Uniiversity.

Candidates having B.Sc.(Hons.) or equivalent degree program (16 years

of Education) in the discipline of Agronomy, PBG. Entomology, Forestry.

Plant Pathology. Auri-Extension, Agri-Economics and Environmental

Seienees

Horticuhure related degrees

BS Botany

BS Biotechnology

, For disciplinary_ adinission

Totat credit hours of Course Work: 34
Credit Hours of Compulsory Courses: 14
Credit Hours of Elective Courses: 12
Credit Flours of General Courses: 02
Credit Hlours of Thesis {Compulsory ): 00
For intri-disciplinary admission ’
Total credit hours of Course Worl:: 43 !
Credit Houors of Compulsory Courses: -}
Credit Hours of Elective Courses: 12
Credit Hours ol General Courses: 02
Credit Hours of “Thesis (Compulsory ). 00

Minimum Credit Hours of Deficiency Courses 019

speciadization (i Not Applicable

any)
In al admi

i on Intra-disciplinary basis the condidites will be reguired to pass a

sepanate GRE-Subject 7 equisalent test tat least 30% maiks) in addition o U niversity bty 1o
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0.

C.

List ol Courses

List of deftciency Courses

Course Code

Course Title

Credit Hours

HORT-6603

. List of Mandatory ! Compulsory

Cunese L ode

v HORT- ol

Core courses

| Cuourse Title
Mineral Nutrition of Horticuttural Crops

Principles of Fruit Production o 32+
i'-t_-(')l__{j‘-_()()(_ﬁl I’nnuplcs ol Vegelables Production L 1 32+
HORT-6005 | Principles of Ornamental Crop Production 3(241)
HORT- 6609 | Tropical and Sub-Tropical Fruits 32+

HORT- 6613 Post-Flarvest Horticulture ] 3{2+1)
HORT (leI \’cu;lublc and Flower Seed Production '3(” 1}

Credit Hours

31241
LORT-7104_ | Rootstocks for Horticultural Crops 3(2+1)
HORT-7113 | Landscape Desipns 33+
HORT-7109 | Special Problem 1(140)
FOR'T 7!~I_(l Seminar {1+
STAT-TIa1 | Statistical Methods for Apricultural Research-| 33440

LList uf Elective Courses

Course Code

HORT-7102

[ Course Title

Credit Hours

13, General Edacation Courses

Course Code
LIRGU-3120
LRGL-3130

Course Title
CUndersic .ln.llm. ul 1ol QLlhllI/[k.l]lll —e-Quan-t
Umlmsl mdmg of llol\ Quran/ Fehm-¢-Quran-i

Phant Tissue Culture . (142
HORT-7103 ) Prospective Horticubtural Cl'_'u'p.s_ 321 1)
HORE-7105 | Ciriculure )
HORT-7100 Mango and Date Palm Culture s . 32+
HORT- 'f'l(_J:.?_ Minor ruits _ 3241y
HORT-7108 " 7 Solnaceous Crops I 3(2+1)
CHORT-7118 T Spices and Condiments ! 3(2+1)
HHORT-71 |" Mushroom Bivlogy and Technotogy : 3241y
HORL- 11 l Horticultural Seed Science and Technolopy 3(2:1)
HORT-71 s |’i1)blulll”\ ol Horticultural Crops | 32+
HOR1-7116 | Post-Harvest Physiology 32D
| HORT-7117 ] Nursery Management of Horticultural Plants 32+

Credit Hours
iy
TURL'Y
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7. Semester Wise Breakup

Semester -]

! Categury
I

Course Cotle

Course Title

Credit Hours Pre-Requisite

Delicieney-1+

Compulson -

s -

Llovine
Ilen !

Cieneral

Semester- N
e 1y
|

FIORT-06an

HORT-71

CHIORT-T4
HOR =738y

URGC-312v

' Clourse Code

To be selected Irom list

To be selected from list

T be selected from list

. Fo be selected rom
H

i o b selected Trom bist

! i—jIIL[CI'S[:lHdiIIg ol Holy

| Quran Tehi-e-Quran-]

| Cowse Tille
|

WD 3y
TR
321

W23 (3 HD

TRENTE

b))

Semester Credit Hloars: 1 5-10

i‘l't..'-]_{.cl[il.l.‘:.-i'..'

| Deficiency-3#

1

i '
LUl v -0

| .

| Lampulaory-

I

1 4 i
Compulsory -3

Flectine

il

Sewnester -1EH
Catezot,

R TP

Compuloory i

HORT-60xx

STATT-TIS1

T HORT-T1

To be selected from list

|- sois L 2
Satistical Methods lor
Agriculral Research-1

To be selected from list

TTTHORT-T10y

Special Problem

CHORT-Tixy

{IRUCH -5 1 40

1o be selected from list

hiderstandinge of Hals

! Course Cade

HOR [ESITIENN

Course Vitle

oy be seivetad from lia

Credir Huours

eI

3(3+0) o
NEO |_—_
32 1) 3 (3-0)

{1y

Semester ( redit Hours: 11-14

' l’rv;--l\’.uqm-.u ]

b Elective-d

Semester -1V

| Compulsory -7

L |} {
HORG-7110 Seminn I{1+0) |
HORT-71xx To be selected from list 3(2+1)3 (340) \
- Semester Credit Hours: 4-7
Fiesis

Completion
| course work I
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1,

o, Propram Summary

Catepory Minimum Number of Credit Hours
Compulsory Courses 14
[ Llective Courses 12
CGeneral Courses 02
Delicieney Courses 09
(For dnra-disciplinary admission only B o
1w - ) o 1 00 . .
Nl
booadandatory and efective courses will be decided from the above lists, respectively, by the

Departmentat the start o' every semester following current HEC graduate policy and UOS
eaduate rules and regulations 2023, Tarther, maximum credit hours of deficiency courses
wilk be decided by the Department.

2o The Regulations related 1o MSONLPRLASe.( ons) or equis alent approyved by the Syidicie
Irom time to time shalk also be applicable
Lrehicteney Courses are o be decided by Graduate Program Committee in start of each
session.

1 Department can change the order of Core/Compulsory and Flective Courses as per
avatlability ol resowrees or demand.
cocpattinent can change the course otlering as per available resources but <hall be witorm o
LHIL 305811
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3.

d.

Ph.D). Horticulture

Nomenclature :

PL.D. Horticulture
Department brief:

The College of Agriculture was established in October 2005 as a constituent
college of the University ol Sargodha. Horticulture was introduced as a major subject in
March 2007, Tollowed by the start of MSc (Hons.) Horticulture in 2010 and Ph.D.
Forticulwre in 2003, On January 7. 2012, the syndicate officially declared Horticulture
av o independent depantment. The Department of Horticulare is commined 1o
dissenminating knov ledge about pomology . olericuliure. and foricahivre crops that ey
cultivaied [or food. export. and the overall benelit of society. lis mission is achieyed
through a strong integration ol teaching. research, and extension/outreach activitics,

Program Learning Objective

+ Provide guality education in horticultural sciences.

= Undertahe baste. applied. and adaptive research in horticulture.

Collaborate with national and international organizations lor academic and rescarch
excellence,

Develop strategies through training programs. workshops. and demonstrations.
Produce emplosable praduates with the highest professional and ethical standards.

Scope

Fhis degree program is designed to train professional horticuliarists to meet the
needs of stakeholders. It opens diverse career opportunities in both the public and private
sectors, Lareer options include:

¢« Academice Institntions: Teaching and research roles in universities and colleges.

«  lorticultural Extension Services: Advising tarmers on improved practices and
technologies.

+«  Government Departments: Emplovment in agricultural and horticultural development
bepariments
Surseries and Landseaping Firms: Production ol omamentat plants and design of
gardens and green spaces,

o Seed and Agrochemical Companies: Working in product development, sales. and
technical support,

»  Food Processing and Post-Harvest Industries: Involvement in value addition. guality
control. and pachaging.

»  Biotecknology and Protected Cultivation Industries: Developing and managing high-
tech horticulture. ,

o Research Institutes: National and international research organiz.mions such as PAR

NARC, CRI. NIBGE and NIAB.
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5. Program structure.

Duration

Minimum 3-Years (6-Semesters) , Maximum 8-Years {16-Semester)

Entry
requirements

Intra-

disciplinam

fields allowed lor

stddmission

The candidates having CGPA > 3.0 out of 4.0 (in the semester system) or
minimum 60% marks (in the annual system) in MS/M Sc (iHons ) or
cyuivalent degree program (with 18 years of education with minimum 24
and 06 eredit hours for course and rescarch swork, respectivelv)y in any
disciplioe maor ol Agricubture from HEC vecoenized institation shall be
cligible Tor admission.

The candidates shall only be considered eligible who shall pass:

a) The entry test equivalent o GRLEAA T General Test gminimum
60% marksy conducted by the University and intervien conducted by the
Graduate Progeam Committee ol the relevant
Depariment/Colleges Institute/School of the University.

b) I'he applicants having minimum 60% GRE/HAT General Test
Score issued by the HEC accredited test bodies shall be exempted from
the University test for admissions in PhD program.

¢) Inaddition to GRE/HAT General Test. the university may conduct
subject test Tor admission o PhD program with the approval of the Vice
Chancellor on the recommendations of University Admission Commitiee.

ﬁ CamScanner

As part ol the application for admission to PhD programs, applicants shall
be required to submit a statement of purpose, which shall form an integral
part ol the application. The Graduate Program Committee shalt use the
idormation provided o ascertain the preparedness and inerest ol the
candidate in pursuing doctral studies whether the departinent has desire
resources Lo supervise the doctoral rescarch of the candidates in the su
specialty in which the applicant is interested,

A statement of purpose shall, at least, include the following:

1) Title of the potential research proposal

) ¢ lear articulation ol the current understanding of the miende

ideis for the putential researeh

¢) bExplanation of the intended impact ol the proposed research
Candidates having MS/M.Sc.(Hons.) or equivalent degree program (18
years of Lducation) in the discipline of Agronomy. PBG, Entomology.
IForestry. Plant Pathology, Agri-Extension, Agri-Economics.

MS Environmental Sciences

Horticulture refated degrees

MS Botany

| MS Biotechnology




Degrec or disciplinary admission

Completion

Requirements Total credit houws of Course Worlk: 23
Credit Hours of Compulsory Courses: i2
Credit Hours ol Elective Courses: oY
Credit Fours of General Courses: 02

For intra-disciplinarny admission

Fotab erodit houes of Cowrse Waorl - AL
Credie Hours of Compulsorny Courses |2
Credit Howrs of Llective Courses; Y
Minimum Credit Hours of Deficiency Courses (W
Credit Hours of General Courses: 02

Note: Deficiency conrses will be offered form ALSe. (Hons ) Horticulture,
courses (Level-07) ay per decision of the Graduate Program Conmitiec of
the departnent.

| Specialization (if
Lany)

Not Applicable

+
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#In case ol admission on Intru-disciplinary basis the candidates will be required to pass a
separite GRI=-Subject / equivatent test (at least 30% marks) in addition 1o University Entry Test.



(. List of Courses

A. List of Deficiency Courses

Course Code Course Title Credit Hours |
wiml Mineral Nutrition of Horticultural crops 3(2-1)
HORT-7104 Rootstocks for Horticultural Crops 3(2-D
HORT-7113 Landseape Designs RN
N HORT-7115 ’ W)Ttag_\ of Horticultural Crops 32N '
TTORT "N Sonrsers Management of Hartivuftuead ot 321

B. List of Compulsory Courses

._ Course Code Course Title Credit Hours ‘
THORT-$101 Mant Growth Regulators _ 3(2-1) :
HORT-$105 Vegetables Seed Production and Marketing 3(2-1)
‘ TTIORT-8109 Tl Special Problem 1(i-0)
CHORT-B1T0 | Seminar-] 1(1-0)
HORT-8114 Seminar-fl 1(1-0)
ST T USTAT-SI3) Statistical Methods for Agricultmal Kesciareh-11 3-0)
g DSy
C. List of Elective Courses B o

! Course Code Course Title Credit Hours

e CHORT-g102 | Environmental Horticulture 3(2-1)
HORT-$103 L Erait Breeding 3(2-1)
HOR-5104 \ﬁ:guluhlu Breeding 32-n
HORT-8100 Turl grass Management 32-1)

' HORE-8107 | Advanced Fruit Science 3(2-1)

I HORT-S108 1 Advanced Vegetable Science 3H2-1)
HOWT =511 -i‘:uulsc:u ¢ Feolowy ] 303-0)
HORT-E112 Biotechnology in Horticuliural Crops i2-1)

B HORT-8113 Florticultural Production under Abiotic Stresses 32-N
D. General Education Courses
) Course Code Course Title Credit Hours
URGC-5129 Understanding of Holy Quran / Fehm-e-Quran-| 1(1+0)
URGC-5130 Understanding of Holy Quran / Fehm-e-Quran-Il | [(110)
?"‘“\'\A\
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7. Semester Wise Breakup

Sewmester -1

Catepory

Cowrse.Code

Course Title _

1-Credit Hours

Pre-Requisile

Deliciency-1*

HORT-7Eax

To be selecied from list

3T (5

Compulsory -1

Compulsory- 2
Plocine:|

Grenvral

THORT-81 5
HORT-§ 1
TICHL -5 08

URGC-5129

To be selected from list

['o be selected from hal

Sy

32+

Lo be selected from list

RINE PR R

Understanding of Holy
Quran / Fehme-e-Guran-1

IR

Semesler- H
Ciegory

Deficieney-2*

Semester Credit Hours: 10-1 3

Course Cocle

Course Title

Credit Hours

HORF-71xn

To be selected from list

3213 (G340

Pre-Requisile

Compulsory -3

Compubaors-

STAT -Bid

HORIT-K1 1o

Statistical Methods for

Agriculiural Researcti-£l

Seninar-|

330

1{1-1)

Llective-2

HORT-8ixa

To be selecied irom list

3(2+1)3 (3-0)

Flective-2

HORT-8 | xx

To be selected rom list

324 N/3 (3

General

Semester =411

URGC-5130

Understanding of Holy
Quran / Fehm-¢-Quran-il

1(140)

Semester Credit Howrs 11211

! Lineoory

Course Code

Course Title

Credit Flowrs

Pre-Requisite

Delicieney-37
CotpPidsony

Compulsory-¢

HORT-7ian
PHORE-S 100

HORT-8114

To be selected from s

[
Specid Problem

Seminar-11

3(2+1) 3 (340}
IR

11 ()

For intra-disciplinary admitted candidates only

Semester -1V-V1

Semester Credit Hours; 2-3

| Compulsory -7

| | Research and Thesis
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| Category .

8. Program Summary

Minimum No. of Credit Hours

Compulsory Courses 12
Elective Courses 09
Deficiency Courses 09
thor ftra-disciplinary admission

- only)
Generul courses (2
Thesis =
Nolu:

I, Mandatory and clective courses will be decided from the above lists, respectively, by the
Diepartment at the start of every semester foltowing current HEC graduate policy and UoS
veaduate rules and regulations 2023, Further, maximum credit hours ol deliciency courses
will be decided by the Department.

Fhe Regulations refated to MS/NLPhil/M.Sc.(Hons)! Ph.D. or equivatent approved by the
Syndicate from time o time shall also be applicable.

e

session.

Deficiency Courses are 10 be decided by Graduate Program Committee in start of each

Department can change the order of Core/Compulsory and Electise Courses as per
svalability o resourees or demand

LI SeS81001,

S Departiment can change the course olering as per available vesourees b shall be uniform 1o
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HORT-7101 Mineral Nutrition of Horticultural Crops 32+

The amm of this course is to develop understanding amony students about role of nutrients, their uptake
and utilization in horticultural crops. In addition 1o water, sunlight, and carbon dioxide from the air,
plants require 13 mineral nutrients that arc typically derived from the soil. The macronutrients
nitrogen (N), phosphorus (P), potassium (K) are needed by plants in relatively large amounts and
often have to be added to the soil. Intermediate amounts of secondary nutrients magnesium (Mg),
calcium (Ca), and sulfur (S) are needed by plants. Trace or micronutrients [boren (B), chlorine (C),
copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo) and zinc (Zn)j arc needed in small
amounts Nutrition has important role for the production, yicld and quality of horticultural crop. The
students will be able 1o diagnose specific nutrient deficiency and toxicity symptoms and suggest their
remedics

Coamnifetniy

Nutrient ¢clements in plants and their classification

Criteria of essentiality and role of mineral nutrients in plants
Requirements and plant composition

Mechanism and factors affecting absorption and translocation ol nutrients
lon interactions

6. Nutrient congcepls

Methods for evaluation of nutrients and therr application

Deficiencies and toxicities

Y. Growth yield and quality as affected by nutrient status

o Lo —

-]

o

Practical

1. Relevant field and laboratory studics

2. Survey for deficiency/toxicity symptoms {Identification and sample collection) of fruits. vepetables
and ornamental plants

3. Technigues for evaluations of nutrients

4. Practice of nutrient application (spreading, dressing, foliar application, fertigation cic.), Visit of
nutricnt analytical laboratories

Rocommmended Teves

I Alloway, B 1 (2008). Micronutrient Deficiencies in Global Crop Producrion. UK: CPL Scientific
Publishing,

2. Emanuel E., & Arnold. ).B. (2005). Mineral Nutrition of Plants: Principles and Perspectives
Sunderland. USA: Academic Press.

Sugvested Recnfimes

I Mengel, k., & Kirkby, LA (2001), Prmciples of Plant Nieition, Bern, Switzerland: International
IPotash Institute.

2. Kumar, D.D. (2000). Micromarients-Their Behaviowr in Soil and Plants. New Delhi: Kalyani
Publisher.

3. Allen, V.B., & Pilbeam, D.J. (2007). Handbook of Plamnt Nutrition. B ra Raton, Florida: CRC
Somerset Press.

L)

sy p iR BALR

RIS i Page | 60
1 |l
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HORT-7102 Plant Tissue Culture 3(1+2)

The objective of this course is to acquaint students with modern techniques of plant multiplication,
Students will understand the basic tissue culture techniques for in vitro propagation of horticultural
crops and its commercial applications. Additionally, this course will help understand the basic
requircments to cstablish a tissuc culturc laboratory. Students witl be able to grow plants through
tissuc culture technology. They will be able to utilize thesc learnt techniques for their rescarch work
during higher leaning. Students will be able to choose crops for tissue culture. They will be able 1o use
tissue culture to solve problem related with horticultural crops propagation on 2 commercial scale.
Taking this is course would broaden their vision regarding the horticulture industry at domestic and

international fevel. Students will be able to identify existing gaps and will be trained to solve those
1S5HCS

Contonty

1. Introduction, history and importance

2. Tissue culture media, Asepsis

3. Types of culture (organ. calius, cell suspension, protoplist culiure ete.)
4,

Types of regeneration (Callogenesis, organogenesis and embryogenesis), Micro-propagation. nicro-
grafting

Synthetic sced weclmology, indexing of tissue cultured plants for pathogens

Physiology and anatomy of tissue cultured plants

7. Germplasm conservation, Secondary plant products

S

Pracrical

1. Laboratory equipment and supplies

2. Swock solutions and media preparation
3. Mamtenance of asepsis

4,

Different types of explants culture (shoot-tip, nodal sepmemts, leal disks, cmbryo, ovule
anther/pollen, callus, cell suspension

5. Protoplast fusion, Plantlet regeneration)

6. In vitro grafting, Production and testing of virus free plants

7. Transfer of plantlets from tissue culture 1o preenhouse and field
8. Preparation of synthetic seeds

9. Visits to tissue culture laboratorics

Reconmmended Texts

1. Kumar, U. (2005). Methods in Plamt Tissue Cultnre. Jodhpur, India: Agrobios.

2. Lindsey, K. (2007). Plant Tissue Culnre Mannal. New Delbi, India; Springer - Kluwer Academic

Pubilishers
Sugrgrosied Reading
I Kumar, B. (2014). Culture of Plumt Cells, Tissues and Organs. New Delhi, India: Random

Publications,

2. Scopgins, H., & M. Bridgen. (2014). Planis from Test Tubes: Aun huroduction to Micro propagation
(4th ed.). New York: Tiber Press.

f_,/ Page | 61
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HORT- 7103 Prospective Horticultural Crops 32+

The objective of this course is to familiarise students with basic principles and practices of
horticulweral crop production. Students are expected to understand various stages of fruit planis
phenology and physiology in order to solve related problems for fruits crops. After completing this
course student will be able to grow and manage fruits crops successfully on & commercial scale. This
course would help understand students regarding the key phenomena related with minor fruits such as
soil and climatic requirements, propagation and cultural practices as well as physiological problems
such as incompatibility, fruits set. and biennial bearing. This course wilt help students 1o identify the
key issues being faced by the growers such as alternate bearing, fruit drop and possible options to
control these issues wsing different approaches, Taking this course would broaden their vision
regardig the horticulture industry at domestic and international level

C ontcms

Introduction, importance. present status and future scope

Seil and climatic requirements

Propagation

Culiural operations

Harvesting, processing and marketing of following crops: oil palm, jojoba. amla, avocado, pecins.
hazel nut, jack fruit, cashew nut, kiwi fruit, kronda, tea, saffron, leck, celery, asparagus, amd
Brussel's sprout elc.

g L RO —

Practiced

Identification of plants
Propagation, raising of nursery
Management practices
Harvesting and handling

S RES

Recommended Texts

1. Bose, TK., & S.K. Mitra. (1990). Fruits: Tropical and Subtrapical. Caleulta: Naya Prokash,

2 Mazumdar, B.C. (2008). Minor Fruit crops of Iudia: Tropical and Subtropical India: Dava

Publishing,

Snguosted Readings

. Singh, AP, (2002). Vegetable Growing in India. New Delhi: Kalyani Publisher.
2. Das, P.C{2003), Vegetable Crops of India. New Delhi: Kalyani Publisher.
3o Das, B.CL & Das, 8. NCQ2000Y. Cildivennion of Miner Frain. New Delhi: Kalyani Publisher

AUKHT7 I BALAL
.-HFL

Page | 62
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HORT-7104 Rootstocks for Harticultural Crops 3(2+1)

Rootstocks play & crucial role in determining orchard efficiency in frut crops. Combining the
desirable attributes of two different plants by budding or grafiing can produce different growth
effects. The effect of rootstock on fruil quality in terms of physical traits and internal chemical
compaositions is well demonstrated in temperate fruit crops (Apple, Pears, Cherry etc.) as compared to
ropical and subtropical fruit crops. This difference can be illustrated by comparing the relative
importance of rootstocks for precocity, yield, and tree size control, and through contrasts in annual
phonolegical cycles, fruit respiratory behavior, crop load and canopy management techniques. Bt
these cffects on physiological, biochemical and molecular fronts are stll not understood. The course
will make students familiar with various rootstocks end stionic interaction in horticultural crops.

U endtont

1 Introducton and importance

2. Types of rootstocks, Role of rootstocks in fruits and ornamental plams

3. Factors affecting stock-scion relationship

4. Compatibility and incompatibility, types and their impact on rootstock efficiency
5. Rootstock adaptability under various soils and climatic conditions

6. Rootstock of major fruits and ormamental plants in relation w vigor. quality, longevin
fruitfulness and resistance to droughl, salinity, pest and diseases

Improvement of reotstocks in changing climate scenario

8. Role of rootstocks in high density plantation

Practica!

I. Identification, selection and multiplication of important rootstocks
2. ldentification of different types of incompatibility
J. burvey of rooistocks used in various commercial gardens, research stations and plant nursenes

Recommended Texts

1. Adriance, G.W., & Brison, F.R. (2000). Propagation of Horticultural Plants. Delhi, India:
Biotech Books.

2. Nartmann, LT, Kester, D.E., Davies, BT, & Geneve, R.L. (2009). Plant Propugation
Principles and Pracrices (7th ed)). New Delhi, India: Prentice-Hall India Learning.

Suggested Readings

I. Rajan. 5., & Markose. P.L. (2007). Propagation of Horticultural Crops. India: New India

Publishing Agency.

Sharma, R.R. (2002}, Propagaton of Herticoltiral Cropa. Principdes and Proctices. Ladhnana,

New Duelbn, Indie: Kalyant Pubbishers

i Sharma, R.R., & Srivastay, M. {2004). Mlant Propagaiion and Nursery management. Lucknow,
India: Internationul Book.

[ 39
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HORT-7105 Citriculture 32+

This course is very important for citrus growing region such as Sarpodha. Citrus is a major {ruit crop
of Sargodha as well as Pakistan. All the processing units arc cstablished in Sargodha. This course will
help students to identify the key issues being faced by the growers such as alternate bearing, fruit
drop, unfruitfulness and possible options to control these issues using different approaches. Taking
this course would broaden their vision regarding the horticulture industry at domestic and
inlernational level. Students will be able to identify existing gaps and will be trained to solve those
issues. This course will help students to identify the key issues being faced by the citrus industry of
Pukistan and pussibie options w contral these issues using different approaches. The course will
inculeate awareness of scientific knowledge about citrus fruits and induce aptitude of rescarch

C ey

L. Introduction; Present status and future prospects, history and species concept

2. Botany: Pomological classification; Phenology

3. Mineral nutrition; Rootstocks; Spacing of trecs

4. Waler relations

5. Pests, discase and weed control

6 Pre and Post -harvest physiology

7. Production problems {decline, alicrnate bearing, fruit drop and unfruitfulness) and export issues
8. Varetal improvement

9. Modern trends in Citriculturc

10. Measures for the improvement of Citrus Industry in Pakistan

Practical

b Maorphological studies of flewers, leaves and froits of different citrus species and their varicties
2 Identification of different physiological disorders

3. Diagnosing various nutritional deficiencies

4. Insccts and discases effect

5. Crossing for imer- and intra-specific hybridization

Reconmendod Teats

1. Albrigo, L.G., Timmer, L.W., & Rogers, M.E. (2014). Citrus, Yol: . Crop Production Science in
Horriculture. Wallingford, UK: Centre for Agriculture and Bioscience International.
2. Davies, F.8., & Albrigo, L.G. (2003)}. Citrus Fruits. Wallingford, UK: CAB International.

Stiggested Readings

I Mukbopadhyay, 8. (2004). Cirrus Production. Postharvest, Diseases and Pest Meanagement. New

Delli, India: Oxford and IBH Publishing,

Khan. 1. {2007). Citrus Genetics, Breeding and Biotechnology. CAB International, London, UK.

3. Singh, S.. Shivanker, V.J., Srivastava, A.K., & Singh, LP. (2004). Achvances in Citriculture, New
Delhi, India: Jagmander Book Agency.

[
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HORT- 7106 Mango and Date Palm Culture 3(2+1)

Mango and date palm are two major fruit crop of Pakistan. Both fruits are growing in tropical and
sub-tropical arca of Pakistan. Mango and datc patm also have postharvest issucs. However, Pakistan is
the largest producer of mango and Date palm. To equip the students with scientific knowledge about
the most important fruits of the region. This course will help students to identify the key issues being
faced by the growers such as alternate bearing, fruit drop and possible options to contro! these issues
using different approaches. This course will help students to identify the key issues being faced
mango and date palm industry of Pakistan and possible options to control these issues using different
approaches. Students will be able (o identify existing gaps and will be trained to solve those 1ssucs.

Contents

1. hstory and distributon: lmportance

2. Present status and fwture prospecis

3. Botany, classification, phenology, climate and environments
4. Vegetative and reproductive physiology

5. Orchards management operations and practices

6. Curing and post-harvest handling

7 Post-harvest chemistry and physiology

8. Physico-chemical changes

Y. Production problems and disorders

10. Export issues

Practical

Identification of different varieties of mango and date palm
Iruit description Propagation techniques

Date palm pollination

Maturity indices and Curing of mango and date palm
Preparation for export market

th Jo s b —

Recommended Texis

1. Singh, 1.8, Nath, V.. Smgh, A, & Mandal, S. (2008). Mango: Preventive Practices and Curative
AMeasures. Delhi, India: Satish Serial Publishing House,
2. Yadav, P.K. (2007). Fruit Production Technology. Lucknow, India: International Book.

Suguested Readings

1 Srivastava, R (1998). Margo Crlrivarion. Lucknow, India- Internationa] Book.
20 Ltz RIE QUO9). The Mango: Bowny, Production and Uses (2nd ed ) Wallinglord, Uk CAB
International,

3 Alad, 8. (2004). Mangoes in Pakisten. lstamabad; The Horticultural Foundation of Pakistan.
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HORT-7107 Minor Fruits 3(2+1)

The objective of this course is to familiarize students with production technology of minor fruits of
Pakistan. There are many minor fruits of Pakistan such as ber, berries, chiku, coconut, custard apple,
fig, falsa, jaman, loquat, mulberry, olive, papaya, pecan pineapple and quince cte. Pakistan has great
potential of these fruits, but we have 1o focus on these fruits. By taking this course, students will
become familiar with the minor fruits of Pakistan that can be grown, their climatic and cultural
requirements.  They will be able to grow and introduce/suggest new uncxplored fiuits to the farming
conmmunity to help them uplifi their cconomic status, Taking this course would broaden theit vision
regarding the horticulture industry at domestic and international level. Students will be able to idemify
existing gaps and will be trained (o solve those 1ssues.

Iniroduction and importance

Acreage, production, botany

Composition and uscs

Climate, soil, propagation, rootstocks, cultural practices. cultivars

Important insect-pests and diseases

Hurvesting, post-harvest handling and marketing of fruits such as ber, bernies. chiku. coconut.
custard apple, fig, falsa, jaman. loquat, mulberry, olive, papaya, pecan pincapple and quince ele

T T O

Practical

Identification of minor fruit plants and their fruis
Layout systems

Propagation methods

Pruning, harvesting and handling technigues

FOR A

Recommended Texes

1. Alford. D.V. (2007). Pesis of Fruit Crops. Delhi, India: Manson Publishing.

20 Das, D.C., & Das, SN, (2006), Cultivation of Minor Fruiss. Ludhiana, New Delhi, India: Kalvam

Publishers,
Suggested Readings
Philip, S. (2002). Fruit Crops. Ludhiana, New Delhi, India: Kalyani Publishers.

Singh., S.P. (200%). Convmercial Froirs. Ludhiana. New Dedhi, Indin: Kalvani Publishers

l.
2
30 Sweferud, A (2005) Diveases of Fraves and Ny, Delhi, India Pubhisher Biotech 1300k

/%,
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HORT-7108 Solanaceous Crops 32+

The objective of this course is to develop understanding among the students regarding principles and
physiology of Solanaceous vegetables production. The production practices, common problems and
their solutions. At the end students will be familiar with basic principles behind successful vegetable
production on a commercial scale. Students will get theoretical as well as practical knowledge
regarding the vegetables growing. They will become familiar with the common vegetables being
grown in the country and can compare those with the vegetable grown internationally, Students will
be able to diagnose problems with vegetable plants and can suggest possible solutions to the farmers.
laking this course would broaden their vision regarding the horticuliure industry at domestic and
iternational level, Students will be able w identify existing gaps and will be trained 10 solve those
18510

Crnitents

Introduction, Botany

Classification

Centers of origin

Distribution in the world

Physiology

Nursery raising and crop establishment

Production problems

Seed production and supply of certified seed

Breeding and improvement of the following crops: potato, totnato, brinjal (aubergine). chilies and
peppers

-J:‘UIJ-'-.&JI-J:—'

o o

Practical

|, Morphology

2. ldentification and handling of the seed materials
3. Seed diseuses

4, Planting methods

5. Varictal evaluation

6. In vitro pre-basic seed production

Kecommended Tever

I. Rai N, & Yadav, .S, (2005). Advances in ) epetuble Production. New Delhi: Rescarch Co. Book
Centre.

2. Singh, D.K. (2007). Modern Vegetahle Varieties and Production Technology. Lucknow, India:
International Book.

Srgrested Roadings

I. Razdan, M & Manos, A K. (2005). Genetic Improvement of Solanaceous Crops. Vol |
Potaro. Enficld, NH: Science Publishers.

2. Razdan, M.K. & Mattoo, A. K. (2006). Genetic Improvement of Solunaceous Crops, Vol 2:
Tomato. Enficld, NH: Science Publishers,
3. Libner, N.8. (2006). Vegetable Production. New Delhi, India: Vedams Books.
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HORT-7109 Special Problem 1(1+)

The special problem is intended 10 instruct students on proper techniques for scientific rescarch and
methodologics. The students are expected to prepare dirccted assipnment and coliect information and
material related to current research interest. Special problem means an assignment that is expected to
be temporary and is designated as a special assignment by the academic supervisor in its sole
discretion. The main purpose of special problem is to increase the learning capabilitics of students.
The more we use our brains, the more they develop. Students learn a lot more when they read or
practice something by themselves. Similarly, the purpose of assignments is to increase the practical
skills of students. The main objectives of special problem assigned 10 students are to enhance the
knowledge ol a subject. develop writing skills. enhance time management and organizing skills. The
special problem makes you do your wark by prioritizing the needs und time frames completing all
vour taske peacetully avending panic: Special problem wisting work provides students a lot of scope
improve thenwselves,
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HORT- 7110 Seminar 1(1+0)

The seminar is intended to instruct studemis on proper techniques for presentation of scientific
material. Each student is expected to prepare and present a scientific seminar and to submit writien
documentation supporting that seminar. A seminar is a form of academic instruction, cither at an
academic institution or offered by a commercial or professional organization. It has the function of
bringing together small groups for recurring meetings, focusing each time on some particular subject,
in which everyone present is requested to participate. Seminars provide a chance to interact with
experts from the specific field. Discussing about the relevant topics of the particular subject, students
tend to learn about the latest information and new skills related to the concerned subject. Seminars are
mportant and beneficial for those who have difficulty learning in a typical classroom setting where
readimg and writing are required There is often a4 sense ol riendship associnted with semima
attendancy, because evervone s attending wath an anlerest m fearning abowt a subject tportam o
them. Atending a seminar has numerous benefits, including improving communication skills, gaining
expert knowledge, networking with others and renewing motivation and confidence.

-
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HORT-71t1 Condiments and Spices 32+1)

Spice mcans apy dried, fragrant, aromatic or pungemt, edible vegetable or plant substance, m the
whole, broken or ground form, which contributes flavor; whose primary functien in food is scasoning
rather than nutrition, and which may contribute relish or piquancy to foods or beverages that is true to
name, and from which no portion of any volatile oil or other flavoring principle has been purposely
temoved, or which no additive or spent spice has been added. Spices may be cither the dried, bark,
buds, bulbs, flowers, fruit, leaves, rhizome, roots, seeds, stigmas and styles or the entire plant 1ops. To
create awareness of the potential spices and condiments in our daily life, this course will help students
to identify the key issues being faced by the growers of condiments and spices as well as possible
oplions 1o control these issues using different approaches. Taking this course would broaden their
vision regarding the condiments and spices industry ot domestic and international level

(SR WIS

Intreduction and importance

Individus) condiment and spices (History, distribution, cultivation, discases, pests, improvement)
Produets and end use

Processimg and manulaciuring

Standard specification, production

ole 2l —

6. Trade and marketing of following condiments and spices: Chilies, coriander, garkic, ginger, mint,
onion, lamaringd, turmeric, black pepper, cardamom, cinnamon, clove, cumins cle

Practical

1. ldentification, cultivation

2. harvesting, drying, cleaning, processing and storage of spices

3 Visits to relevant markets and Spices manufacturing units

Reconunended Teats

I, Shanmughaveln, K.G., Kumar, N., & Peter, K.V, (2005). Production Teclmology of Spices and
Plantation Crops. India: Agrobios Publishers.
2. Das, P.C. (2014}, Spice Crops Production Technology. Jodhpur, India: Scientific publisher.

Suevested Readings

1. Paul W, B.. & Votava, E. ). (2012). Peppers: Vegerable and spice capsicum. Wallingford, UK
CAB International.

2. Serdar, O. & Milan, M. (2007). Medicinal and Aromatic Crops. New York: Haworth Food &
Agric. Products Press.

3. Bogers, R, Craker, LE, & Lange. D. (2006). Medicinal and Arcomatic Plants. New York:
[Taworth Food & Agric. Products Press

é
b RASHE W URYTAR BALAL
. / Lornian
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HORT- 7112 Mushroom Biology and Technology 32+

The mushroom industry world-wide currently has a arnover of £3,000 million. This industry is by far
the most economically important industry based on a solid-state fermentation. This industry is also
developing in Pakistan. We need to introduce this industry to our farmers, processor and producers
and impart knowledge about the mushrooms and develop skills about production techuology of
commercially important mushrooms. Mushroom industry of Pakistan is improving and farmers as well
as processor are taking interest for growing mushroom because it has nutritional as well as medicinal
value. Taking this course would broaden students vision regarding the mushroom industry at domestic
and international level. Swudents will be able (o grow mushroom and idenufy problems as well as
production gaps and will be trained 1o solve those jssues,

(ontents

I Introguction: present status and tuture prospeets, Nutnitional and medicingl values
2. Classification, morphology and general biology

3. Spawn preparation

4. Growing structures and systems

q

Substrates: Fruiting body formation

6. Culuvation technotogy wath emphasis on Agaricns, Plewroins, Lentinns and Volvariella species
e,

Production problems and disorders

Postharvest handling and value addition

Economics of mushroom production

& 26 =)

Practical

1. Moedia and subsirate preparation

2. lsolation of pure culture for spawn

3. Structural demonstration of mushroom houses
4. Environmental control systems

5. Compost preparation

6. Practices in growing methods of different cultivated mushrooms

Reconmtended Texts

1. Biswas, S., Datta, M., & Ngachan, S.V. (2011). Mushrooms: 4 Manual for Cultivation. New
Delhi, India: PHI learning.

Chang, S.T.. & Miles, P.G. (2004). Muslvooms. Cultivation, Nutritional Value, Medicinal Effects
emed Lnvvivonmental Impact (2nd ed.). Boca Raton, Flonda, USA: CRC Press.

(5]

Suppeied Ruadings

b Stamets, I (1993). Growing Gowrmenm & Medicinal Mushrooms. Berkeley, CA: Ten Speed
IPress.

2. Bahl, N. (1994). Handbook on Mushrooms (En/rd"t‘zd.). New Delhi: Oxford & 1BH Publishing.
P
/.
;

/
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HORT- 7113 Landscape Designs 3(2+1)

The objective of this course is to provide knowledge of basic principles and physiology of arnamental
crop production to the students of Horticulture. Students are expected to have knowledge of basic
principles of ornamental crop production and their utilization. Students will be familiar with the
omamental flowers being grown in the country and can compare those with the flowers grown in
other flowers producing countries across the world, They will be able to identify problems off
commercial flowers and will be able to suggest farmers about the problems. They will learn all basic
steps involved in commercial flower growing ranging from nursery growing il be harvest and
postharvest and marketing of flowers. Taking this course would broaden their vision regarding the

horticulture industry at domestic and international level. Students will be ahle o identify existing gaps
and will be triomed 10 solve those ssues

Contents

Importance of landscape gardening and design

Principles and clements of landscape design

Landscape design materials

Types of designs; formal and informal garden designs

Rockeries, terrace. roof and aquatic gardens, different landforms and their manipulation; functional,
architectural and aesthetic uses of plants

landscape design for parks, play fields, highway and roadside plantations

Lfficient irrigation system

Cost estimates for landscape

Recent trends in modern landscape

A0 e B E

=

S

Practical

Design process; site inventory and analysis; client interview: base map. master plan; scale drawings
Introduction to computer added designs

Small projects of landscape design (self-designed and executed)

Water features (ponds, fountains, waterfalls) design and exccution

Demonstration of water efficient irrigation systems

6. Visits to different parks and pardens

U’!-h'u-'l—l:—

Recommended Toxts

1. Biondo, R.1, & Schroeder, C.B, (2006). fniroduction io Landscaping Design, Construction and
Maintenance (3rd ed.). Lucknow, India: Internmional Book.

2. Simonds, 1.O. & Strake, B. (2006). Landscape Architecnwe: A Mamual of Land Plamning and
Design (4th ed.). New York, USA: McGraw Hill,

Stpesivdd Reediergs

1. Robinson, . (2005). The Practical Rock and Il ater Garden. London, UK: Anness Publishing,

2. Bhattacharjee, S.K. (2004). Landscape Gardenmg and Design with Plams. Jaipur, India:
Aavishkar Publishers.

3. Sovinski, RW. (2009). Marerials and their upplications in Leandscape Design. Hoboken, New
Jersey, USA: John Wiley and Sons.
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HORT- 7114 Horticultural Seed Science and Technology 3(2+1)

The objective of this course is 10 provide knowledge of basic principles of seed production of
horticultural crops. The seeds of some specics perish at low temperatures and on drying these arc
classified as 'recalcitrant’. The economies of many developing countries depend on such crops.
Because of the short life span of recalcitrant seeds, short term storage presents great problems and
long-term storage is not at present possible. The students will learn about modern seed production,
processing and handling techniques. They will learn all the basic steps involved in commercial flower
growing ranging from nursery growing till the harvest and postharvest and marketing of flowers.
Taking this course would broaden (heir vision regarding the horticuliure industry at domestic and
international level. Students will be able to dentify existing gaps and will be trained 1o solve those
issues

Contents

. Introduction and importance

2. Seed classification

3. Pre and post-harvest factors affecting seed quality
4. Sced harvesting technigues

5. Conditioning and handling

6. Quality control

7. Sced dormancy, afier ripening and their treatments
& Seed moisture and desiccation in relation to seed quality
9. Storage and longevity

10. Sced testing, Ageing and deterioration

11, Priming, Coating, their merits and demerits

12. Seed certification and registration systems

Practical

Seed identification of horticultural crops

Demonstration on cross scctional diagrams of seed structures
3. Harvesting and extraction

4. Handling of sced

5 Drving and storage of seed

6 Seed desiceation und moisture determination methods

Seed viubility and vigor tests

]
i

Ruevommended Texty

|. Basra, A.S. (2006). Handhook of Seed Scivnce and Technology (st ed.). Boca Raton, Florida,
USA: CRC Press,

2 Chakrabarti, S.K. QUIBL Secd Production and Qualiy Conrrol. Ludhiana, Indin: Kalyam
PMublishers

Suggested Readings

. McDonald, M.B,, & F.Y. Kwong, (2005). Flower Seeds: Biology and Technology. Wallingford,
UK: CAB luternational,

Vanangamudi, K., Natarajan, N., Bharathi, A., Umarani, R., Natrajan, K., & Saravanan, T.
(2006). Advances in Seed Science and Technology, Vol. 1: Recent Trends in Seed Technology and
Management. India: Agrobios.

3. George, RAT. (2009). Vegetable Seed Production (3rd ed.). Wallingford, UK: CAB

International.
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HORT-7115 Physiolegy of Horticultural Plants 3(2+1)

The objective of this course is to equip students with the techniques to prolong shelf-life of perishable
horticultural produce. Students will have the knowledge of produce physiology and its application to
ensure quality and shelf life of horticultural crops such as fruits, vegetables and ornamentals. Students
will become familiar with the basic concepts of postharvest handling, starting from the harvest,
lcmporary storage, washing, waxing, drying, sorting and grading and packing. Students will learn
about the packing and packaging materials, and storage, and types of stage. They will learn about the
different options of storage and underlying incchanisms. They will become familiar with the storage
conditions for differem fruits, vegetables and ornamental plants. Taking this course would brouden
their vision regarding the horticulture industry at domestic and international level Students will be
able to tdentify existing gaps and will be trained (o solve (hose issucs

{oirtfe Ala

Introduction and importance
Physiological basis of growth and crop productivity

Crop responses 1o various environmenta! factors {light. temperature, water and nutrient regimes
cte.)

4. Source-sink reltionship

Dormancy; important types, mechanism and management

fi.  Florul development mechanism

7. Physiology of fruit setting, development, maturation, ripening, abscission and scnescence

8. Pigmentation, Physiology of climacteric and non-climacteric commodities in relations 1o
respiration

9. Photosynthetic efficiency of Cy, Cy and CAM plants

10. Physiological responses in relation to drought, water logging. temperature and sulinity, € T
responses to COs fertilization

d Tl

Practival

I. Experiments to study the effects of drought, water logging, temperature (high and low)} and
salinity on germination, growth, yicld and quality

Study of ccll membrane stability under stress conditions through conductivity meter, Studies on
vegetative and reproductive buds deselopiient stages in various horticuliural Crups

3. Physiology of ripening stages of fruits and vegetables

4. Visit to horticuiture fields and laboratories of advance research

1

Recommended Texts

1. Bleasdale, J.K.A. (2014). Pluni Physiology in Relation 1o Horticulre (2nd cd.). Jodhpur, India;
Scientific publishers.

Dugger, B.M. (2009). Planr Pinviology with special reference to plant production. Charleston
South Carolina: Bibliobazam.

"

Suggested Readings

1. Salisbury, F.B., & Ross, C.W. (2007). Plant Physiology (4th ed.). Noida UP, India: Thomson
Wadsworth; Anubha printers.

2. Trivedi, P,C. (2006). Advances in Plant FPhysiology. Ludhiana, India: 1CAR, Punjab Agricultural
University.

3. Taiz, L., & Zeiger, E. (2002). Plant physiology (4th ed.) Sunderland, Massachusetis: Sinauer
Associes.
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HORT- 7116 Post-Harvest Physiology 3(2+1)

The objective of this course is to cquip students with the techniques to prolong shelf-life of perishable
horticultural preduce. Students will have the knowledge of produce physiology and its application to
ensure quality and shelf life of horticultural crops such as fruits, vegetables and ornamentasls, Students
will become familiar with the basic concepts of postharvest handling, starting from the harvest,
temporary storage, washing, waxing, drying, sorting and grading and packing. Students will learn
about the packing and packaging materials, and storage, and types of stage. They will learn about the
different options of storage and underlying mechanisms. They will become familiar with the storage
conditions for different fruits, vegetables and ornamental plants. Taking this course would broaden
their vision regarding the horticuliure industry at domestic and international level. Students will be
able o identify existing gaps and will be truined to solve those issues

I RTH IR

Introduction, Factors affecting produce quality and shelf-life

Perishable and non-perishable commodities

3. Compositional changes

4 Physiological and biochemical processes in horticultural commodities under different 1types ot
storage in relations 1o maturation, ripening and senescence

3. Role of ethylene in ripening

6. Ethylene scrubbers

7. Role and regulation of environmental factors in storage, temperature, humidity, oxygen. carbun
dioxide and cthylene

8 Physiological and pathological disorders in storage

]
o

IMvacticul

I Methods of assessing maturity indices of horticultural produce
2. Starch wodine test

3. Firminess, TSS, sugars and ascorbic acid

4. Calculation of titratable acidity

5. Vase life of cut flowers

6. Identification of postharvest physiological disorders

7 Electrolyte Leakage

8. Packaging methods of different horticultural commaditios

9. Other Relevant field and laboratory studies

10. Visit of grading and processing plant and cold stores

Reconmended Texts

1. Bleasdale, JK.A. (2014). Plant Physiclogy in Relation to Horticulimre (2nd ed.). Jodhpur, Indix:
Scientific publishers.

Kider, AAL(2002), Postharvest Foc fmology of Horticultural Crops. California: Oakland Unin ersity
of Calfornia, Division of Agriculture and Nawral Resources Publication,

Suggested Readings

I. Kays, S.J. (1998). Postharvest Physiology of Perishable Plant Products. New Dethi, India: CBS
Publishers.

2. Kumar, P.S., & Kanwat, M. (2009). Post-harvest Pliysiology and Quality Management of Fruits
and Vegetahles. India: Agrotech Books.

3. Sadiq M., J. Ahmed, Lobo, M.G., & Ozadali, F. (2012). Tropical and Subtropical Fruits: Postharvest
Physiology, Processing and Packaging. j.f:w Jersey: Wiley-Blackwell Publisher.
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Hort-7117 Nursery Management of Horticultural Plants 3(2+1)

The objective of this course is to impart technical knowledge about nursery management and
certification procedurcs. Students will be able to manage nurseries and propagate healthy horticuitural
plants on a commercial scale. This course will help students to start their own business of nurseries as
and enterprise. They will learn about the requirements of establishing a nursery, and al} the basic steps
required for nurscry establishment. The sclection of plants, growing and establishing and selling out
those prepared plants. Nurseries offer a good business and can be taken as an enterprise. This course
will help students think and establish their own business, thus improving them livelihood. Taking this
course would broaden their vision regarding the horticulture industry at domestic and international
level. Students will be able 1o identify existing gaps and will be trained o solve those issues.

Conmtents

ltroduction 1o plant propagation; Methods of propagation

Sexual and asexual methods of propagation

Techniques of sced production and propagation

Sced production system, Nurseries for transplant production

Asexual propagation; Clonal propagation, Cutting, Grafting, Layering Propagation Clonal
propagation by specialized structures (root and stem). Micro propagation

1. Propagation structure

7. Choosing a green house, shade house and their application

Nursery establishment and management: establishing a modem nursery, Record keeping of plants.
managing business

.h-lkb-lsl—

Practical

1. Practices in cutting, grafting, layering, propagation by speciatized structures (roots and sterns)
2. Traimng in green house production, micro propagation

3. Visits of commercial nurseries, visits of commercial green house

Recommended Texts

1o Hartmaon, 11 1(996). Plant Propagation: Principles and Practices. India: Prentice Vall of India.
T Hawthorne, L, Bid, R, Brown, Do Sticklind, S . & Arbury, 1 (2004) The complete hook of plant
propagation. London,

Suggesied Readings

I Kays. S.0.(1998). Pastharvest Pinsiology of Perishable Plamt Producrs. New Delhi, India: CBS
Pubbshers

20 Rumar, PSO& Kanwag, NQ009) Post-farvest Physiology and Qualine Managamont of Friis
aned Vegetables. India: Agrotech Books.

3 Sadig M., Ahmed, J., Lobo, M.G., & Ozadali, F. Q012). Tropical and Subtropical Fruits
Postharvest Physiology, Processing and Packaging. New Jersey: Wiley-Blackwell Publisher,
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STAT-7151 Statistical Methods for Agricultural Research-1 3(3-0)

This course designed for MSc (Hons)/MPhil pragrams of agriculture sciences provides the applied
statistics background for survey and experimental work in Agriculture. Casc studies and critical
examples are used o work through commonly experienced research problems (from sampling designs
to the ethical consideration) and to explain how they may be approached, solved or prevented with
statistical means. The importance of statistical science in agriculture is obvious, where the collection,
analysis and interpretation of numerical data are concerned. Siatistical principles apply in all areas of
experimental work and they have u very important role in agricultural experiments. Statistics plays an
important role in experimentation as many scientific problems could be solved by different statistical
procedures, Furthermore, some statistical software knowledge will be provided 10 the students 10
improve their amalvtical skills, These activities will further support the student’s rescarch

Conton

I. Importance of Statistics in agriculture research

2. Selection of statistical tools based on scale of measurements
3 Analysis of Count and Frequency data

4

Measures of central tendency and dispersion

Some concepts of hypothesis testing. T, Z, Chi-square and I wests. Contingency Tables

6. Diversity Indices

7. Concept of ANOVA and its types

8. Correlation Analysis; Simple correlation, multiple correlation, and Partial correlation

9. Regression Analysis: Simple and multiple regression

10, Generalized linear models: logistic regression, Poisson regression, Gamma regression, Inverse
Gaussian regression

Th

1. Non-linear regression
12, Dose Response Curves

Recommended Texts

1. Montgomery. D. C.(2017), Dusign and analisis of cpreriments (9 ed)). New York: John Wiley
& Soms

2. Rao, G. N. (2007). Staristics fonr agricultural sciences (2ud ed.). Hyderabad: BS Publication

Suggested Readings

1. Lawal, B. (2014). dpplied statistical methods in agriculture. hrealth and life sciences. USA:

Springer,

Sabw. I' K. (2016) Applicd sty for agricedtn e, vetermary, fishery, duivy and alliod fiolds

USA: Springer.

3. Gbur, E. E,, Stroup, W. W, McCarter, K. S., Durham, S., Young, L. )., Christman, M., West, M.,
& Kramer, M. (2012). Analysis of generalized linear mixed models in the agricuftural and natural
resotrees sciences. USA: Soil Science Society of America,
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