2. BOTANY
DETAIL OF COURSES
NOTE :

() H EC COUTSe of B.Sc, examination will be adonted as it which oconsists ef feur
papers. Paper-A & 1B will he tanght in the 3rd year and Paper- C & B in the
4th year,

(&) Each paper will be of 50 marks (35 for theory and 15 for practical).

{(¢) The 60% portion of question paper will be subjective type and 40%, ebjestive
type. the question paper will be section wise and each guestion will e divided
in parts.

{d) The choice in attempting the guestion will be minimized to some extend,

PAPER-A
DIVERSITY OF PLANTS
Diefinition, scope and classification ol the kKinedones
Basic concepts of evolution in plant diversity
1. Viruses
{e) General structure, types and reproduction of virvses
(k) Viral diseases and their economic importance
2. Kingdom Monera Prokaryotae (Bacteria and Cyanuolacieriz)

General structure, reproduction, classification and eeonemic (such as Nikagea Grele
and industrial role)



276

3. Kingdom Protista/Protoetlsta : {Algac)
(@} General structure, occurrence, reproduction and economic impartance
ihy  Classification of algae with specific examples
(71 Chlorophyta : Valvax
(i7} Charephyta : Chara
(7} Vaucheriephvia : Vauchena
{iv)  Bacillariophyvta ; Pinnularia
(v} Phacophyia : Laminaria
{11y Rhodophvta-Batrachospermum Polvsiphonia
4. Kingdom Funai

(o) General structure, ife eycle, classification with specific examples ¢

(i1 Plasmodicpheromyeota Plasmodiophora

{iy ODomveota Pvihiuin
fjj,-'} Ascomvooty Penidllium, Succharomyces. Alternaria
(ivy  DBasidomveota Ustilago, Puccinia and Agaricus

(B Role of fungiin agriculture, discases of major cconomic crop Plants @ rusts,
smuts, downy-and powdery mildews, damping off, root rots food and industry

Lichens

General account, structure and life history af Plvseia
3. Kingdom Plantac

(2) Bryophyta {Arracheaphsyta)

General nccount, reproduction. classilication, affinitics and ceological importance with
special reference to the life evele of dnihaceras, Porella and Palviricim,

(&) Preridephyta (Tracheophyta)
General account, structure, e cvele and hiological importance with specific examples:
(11 Psilopsida ; Peifotin
{1y Lyveopsida « Sefaginefla
{firy  Sphenopsida @ Faguiserom
(fv) Peropsida 5 Polvpodivm, Adigutie and Marailea
() Gyvmpospermae (seed Plants)
General account with reference (o structure and life history of Cyeas, Pinus and

Fphedra and their affinitics.



() Angiospermac

Introduction

Practical

General culturing, maintenance, Preservation and staining of micro-organisms,  Study

ot the morphology and reproductiove structures of the tvpes mentioned in theory paper.
Identification of various types mentioned from prepared slides and fresh collection.

Collection of diseased specimens of plants and their identification,

Recommended Books

. Bold, H.C.. Marphology of Plants, 2nd ed. Harper & Row, N'Y.

2. Haliz, A, (1986). Plant Discases, Pakistan Agricultural  Research  Couneil,
Islamabad, Pakistan,

3. Lee, R.E. (1999). Phycology. Cambridge University Press. UK.

4. Mauseth, J.D, ((1998). An Introduction to Plant Biology : Multimedia Enhanced.
Jones and Bartlett Puh 1K

5. Moore. R.C.. W.D. and Vodopich, 12,8, (1998), Botany, McGraw Hill Company,
U5 AL

6. Pandey, SN, {1994y, Text Pook of Botanv Vol. I 8. Chand & Co, New Dehli.

7. Raven, PX, Evert, R. E. and Eichorn, S. E. (1999). Riology of Platns, W, H.
Freeman and Company Werth Publishers,

% Ray. P. M, Sleeves, T, A, and Fultz, T. A, (199%). Botany. Saunders College
Publishing, T7.5. A,

9. Ross, F.O(1994), Introdoction to Microbiology, Tohn Willy, LLS.A.

PAPER-E

PLANT SYSTEMATICS, ANATOMY AND DEVELOPMENT

Plant Svstemativs

2

Introduction to Plant systematics its aims, ohjectives and importance,

Classification : Importance, brief history, introduction, various systems of classifica-
tion (Brief necount of al! the svstEims )

Briel introduction to nomenclature, importance of Latin names and binomial system
with an intreduction to international code of Botanical Nomenclature (ICBN).

Morphology  and  Phytography o detailed account  of various  morphological
characters of root, stem, leaf, inflorescence, flower, placentation and fruit types.
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5 Diagnestic  characters, cconomic impertance and  distribution pattern of the
fmllawing familics;

1. Ranunculiceac

2. DBrassicaceac (Cruciferac)
2, Fabaceac (Lepuminosae)
4, Rosacenc
3. Euphorbinceac

6. Rutacenc

1. Moraceae

R, Chenopodizecae

9, Cucurhitaccac

16, Solanaceae

11. Lamiaceae (Lahatac)
12, Asteraccae (Compaositac)
13. Liliaceac

14, Pescenc (Graminese)

Anatamy und Deveiopment

1 Cell wally strocture and chemical caniposition,

Lo ]

Tissue and Tissue Svstem: Concepl: structure and function of various tissues,

k3 Structure and development of  root, stem and leal including various tvpe of
metistemn, Primary and seeandary srauth of dicot stem,

4. Batly development of  Phint body (embrvolopy)  Capsclla borsa-pastoris or
Arcihidapiis,

Practical.

1. Studv of cross sechion of mopecat and dicot stem.

2. Study of the simple and compound tissue in macerated and sectioned  material,

3 Study of cross section of hifnoial leaf

4.

To study the Prepared slides of secondary growth in dicot sten,

5. Identification of families piven in svilabus with the help of keys,

o, Technical description of common flowering plants belonging to families mentioned
in theory syllabus.
7. Field trips shall be undertaken ‘o study and collect local piants, Students shall

submit 40 fully identified herbarium specimens,
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Recommended Books

1. . Beld, H.C. (1997), Morphology of Planis. Harper & Row, N.Y,
2 Dickison, W.C. (2000). Integrative Plant Anstomy, Academic Press, VK,
kH Pahn A, (1990) Plant Anateiny, Pergamon Press, UK,
4, Mauseth, LI, (1993). An Inwroduction to Plint Biology: Multimedia Enhanced
Jones and Bartlztt Pub, U.K-
5. Moore, R.C., W.D. Clarke and Vodopich, D.S. (1998), Botany McGraw Hill
Company, U.S.A,
6. Raven, P.H., Evert, R.E. and Eichhorm, S.E. (1999). Biolegy of Plants. W.H.
Freeman and Company Worth Publishers,
T Ray, P.M. Steeves, T.A, and Fulle, TAL (1998), Botany. Saunders Cellege Fublishing
USA.
8. Stucssy, T.F. (1990). Plant Taxonomy. Columbia University Press, USA.
PAPER-C
CELL BIOLOGY, GENETICS AND EVOLUTION
Cell Binlogy
1. Structures and Functions ol Bio-muolecoles
Carbohydrates
Lipids
Proteins
Nucleie - Acids
2, Cell: The Physico-chemical nature of Plasma membrane and cvtoplasm,
£ ‘The ultra structure of plant cell with a brief description and functions of the following
: organelles
(i) Endoplasmic reticulum (i)  Plastids
(i) Mitachondria {(#)  Ribosomes
{v) Dictyosomes (v} Vacuole
(vii) Microbodies (Glyoxyvsomes -+ Peroxysomes)
4. Nucleus: Nuclear membrane, nucleolus, ultrastructure and morphology of chresomes,
karyolype analysis
1. Reproduction in somatie and embryogenic. cell, mitosis & meiosis, cell evele
-

Chromosomal abarrations,
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(/Y Changes tin the number of chromosomes. Ancuptoidy and cuploidy

s
(i) Changes in the structure of chromosomes, deliciency, duplication, inversion
and translocation,

Practical

Smdy of cell structure using compound microscope and clucidation of ultra
structire from electron micraphotographs

2, Measurement of cell size,
3, Sdy of mitosis and meiosis by smear squash method and from preparsd slides,
4. Study of chromosome morphology and variation in chromosome number.
3, Exiraction and estimation of carhohdrate, protein, RNA, DNA from plant sources,
Genetics
L. Introduction scope and briel histosy of geneties. Mendelian inheritance: Laws
of segregation and independent assortment, back cross, lest cross. dominance and
incomplete dominance.
2, Sex linked inheritance. sex linkage m. Dosophila and man (colour blindness.
X0, XY, WZ mechanism. sex limited and sex linked ¢ aracters, sex rletermination.
3. Linkage and crossing ever @ Definition, linkage proups. construction of linkage maps,
detection of linkage.
4, Molecular genetics ; DINA replication- Neture of gene, genctic code, transcription.
translation. rrotein synthesis, regulation of gene expression (e.g. Jac operen).
3. Transmission of genetic material in Bacteria : Conjugation and gene recombination in
. coli transducrion and transformation,
6. Principles of genetic cngineering bintechnology ; Basic genctic engineering techniques,
7. Application of genetics in plant improvement : Inductior of genetic variability (genc
mutation. secombination), physical and chemical mutagens, selection, hybridization
and plant breeding techniques, establishment of vatieties release of new varieties,
8. Introduction of genetic conservation
9, Evelution
Practical
I. Genetical problems related to transmissior: and distribution of genetic material.
2. Identification of DNA in plant material, Carinine, orcein staining.
1. Study of salivary gland chromosomes of Drosophile.
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Recommended Books

1. Hoelzel, AR, 2001 Conservation Genetics, Kluwar Academic Publishers,

2. Dyonsager, Y.ROOIDE0). Cytology and Genetics, Tata and . MeGraw Hill Publication
Co. Lid., New Dehli,

3. Lodish, H. 2001, Molecubar Cell Brodopy, W ld, Frecman and Co,

4, Sinha, U, and Sinla, S, (19 Cylogencsis Plant Rreoding sad Feolution,  Ving
Educational Books, Now Dehil

5, Strickberger, MLV, (Tuss), Genctios, Mechillan Press Lid, London,

6. Carroll, S8, Grenjer LK. aml Welnerbee, 5.4, 2001, From DNA (o Diversity-
wlolecular Genetics and the isvolution of Animal Dosign, Blackwell Scicnce.

T Lewing B 1997, Principles of Human Bvelotion. Blachwell Seiance,

PAPER-D

PRYSIOLOGY AND ECOQLOGY

Phasiology

1. Types and propertios of selutons,  Llectralyvics ansd non-clectrelyies, s units for
expressine concentration of solutions, acids, bases and salis, p. Definition of buffars
and their role in biclogienl systoms, Colloidal systems, thelr noture, propertes, and
biologieal significance.

3 Waler relations {water poleniinl, gsmotic potenitul, prossure potential, mairic polential)
Absorpiion and translocation of water,  Transpiration, [actors affeeting transpiration.
Stomatal structure and functions,

3. Mineral nutrition @ Seil asa souwrce of sdnerids, Passive and active transport of
. nutrients, Esscatizl mineral elements, their role and deficiency sympotoms  with
emphasis on NP & Ca

4, Eneymes: Definition, natere, clhssilication and pronerties,

5. Photosynthesis ;. The process ;. absorption and action spectra, Mechanisim @ lieht
reactions (electron transport and phatephaspherviation) and dark veactions (Czlvin
cycle),  Factors affecting this process @ concept of limitine factors, Products of
rhotosvnihesis.

6. Respiration @ Definition and mechanism, Glyeolysis, Krebs eyele. Eleetron transport
system and oxidative phosphorviation.  Anacrobic respiration, Respiratory substrates
and respiratory queticnts,

7. Nitrogen Metabolism . Biological nitrogen fixaticn,

8. Growth: Definition ; role of auxins, zibberelling, eytokinipg, abscisic acid and ethyvlone

in controlling growth, introduction to plant tissue culture,
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9. Photoperiodism : Delinition, historical background, short day, long day and day
neutral plants.  Role of phytochromes and hormones in photoperiadism,

10. Dormancy : Definition und canses of seed dormancy : methods of breaking seed
dromancy.

1.

Vermalization : Annual and Siennial forms, Hormonal concept and phasic development
theory.

12. Plant Movements © Tropic movements - pholotropism, gravitrepism  and  their

mechanisms, Nastic movements,

Practical

1. Preparation of solutions of specific normality of acids/bases, salts, sugars, molal and
molar solutions and their standardization,

2. Determination of uptake of water by swelling seeds when placed in sedium chloride
ol different concentrations,

Measurement of leal water potential by the dve method,

= ow

Dictermination of the temperature at which beet root cells lose their permeability,

W

Dictermination of the effects of environmental factors on the rale of transpiration of a
lenfy shoot by means of a photometer/by cobalt chloride paper method,

6. Tests for sugars (Reducing and non-reducing). Glucose, maltose, fructose,
7. Chemical tests for the following cell constituents:

(N Starch (i) Cellulose

(fii) Lignin {iv)  Proteins

£ Extraction of chlorophyll from the leaves and separation of component pigments no
a paper chromatogram. Study of absorption spectra usinz spectrophotometer,

9. Comparison of the effects of green, red and bluz-coloured light on the amourt of
oxvgen evolved by a photosynthesizing plant.

10, Estimation of oxyzen utilizedd by a respiring plant by Winkler’s methed.

11. Extraction of amylase from germinatine wheal seeds and study of s effect on starch
breakdown.

12, Measurement of carbon dioside evolution during respiration of serminating seeds by
the titration method.

13, Determination of leaf arca index.

14. Measurement of growth by leal area increase method.

15, Study of different stages of seed germination.
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Recommended Books

1. Thsan Illahy (1995), Plant Physiology, Biochemical Procssses in Plants, UGC Press.

2. Withan & Devlin, 1986 Exercises in Plant Physiology, AWS Publishers, Boston,

3. Taiz, I, and Zeiger, E. 1993, Plant Physiology. 2nd Ed, Sinauers Publ, Co . Ine.Calif,

4. Salisbury F.B.and Ross C. B. 1999, Plant Physiology. 3th Edition. Wadsworth
Publisheing Co.Belmont CA,

5. W.B. Hopkins. 1993, Iniroduction to Plant Physiology, 2nd Fd. john Wiley& sans

Mew York,
LEcology
1. Coneepts of Ecology
2. Brief history of Feology (General,, Pakistan)
3. Ecophysiology
(2} Light and femperaivre rosponses
i !
() Quantity of light
(if}  Variation in light (lamperature;
i1y Feophysiological resnonses
: i !
(b Edaphology
(1) DBrief mtreduction of soil ferming process
(ify Texture, streciere, and waler
(7} Chemicl Propererties
(") Biological components: Soil Oreanisms. Organic nutiers
(€} Water
(i} Precipitation: kinds, and affectivity,
(i) Distribution of vegetation in relation o moisiure.
(d) Wind-Ecological importance of wind

4. Population Ecolegy:

A briel introduction. history and background. Seed dispersal, Sced bank, demography.

reproductive strategy.
5 Community Ecology :
(/) Concept of plant community-atiributcs

(i} Sampling methods

(i) Succession-history, concept. development and modern theories of suceession



(i1} Brief concept of prodoctivity,
(1) Lecal vegetation

6. Ecosysicn :

(i Definition aud backeround
(i) Ecological energetic

{iiy Biopeochemical cvole (Hyvdrologic and ritrogen cyele).

7. Applied Feologoy

Aridity, biodiversity, conservation, water logging and salinity. pollution, crosion.
desertification. management,

Practical
1. Measurement of light and temperature,
2. Effect of light and temperature on seed pernunation
3. Determination of seil texivrs by hvdrometer method
4, Determination of maximum water holding capacity.
5. Determination of carbonates. elecirical conductivity and pH in Soil and Water.
6. Measurement of wind velocity.
7. Population demesraphic technigues,
& Meapsurement of vepetation by Quadrat and plotless methods
9, Determination of productivity by harvest methad

10, Several trips to ceologically diverse vegetations,

Recommended Books

1.

Ricklels, RUE, 2000 Peolegv. W.HL Preerman & Co. LUK,
Richlels, BUR, 2000 The Deonomy of Nature W H, Freeman & Co, LK,

Barhour, M. G, LH. Barke and WD Pitte, 1999, Terresinial Plan Feelogy, The
Benjumin, Gumming Publishing Co. Palo Alle California, US.A,

“hapman, LL.and Reiss M1 Feology: principles and application.  Cambridge
University Pross,

Hussain F. 1989, Field wnd Lahoratory Manoal of Plan Ceelogy Nutional Acudemy

of Higher Fducation, lslamabad.

Krebs, C.J. 1997, Feology, Harper and Row Publishers.
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Moore, P and 8. B, Chapman, 1986, Methods in Plant Ecolegy Blaskwell
Scientific Publication, Onlord,

Smith, R.L. 1996. Feology and Field Biologv. Addison Wesley Lopgman Inc,,
New York.,

Smith, R.L. 1993, Ecology of Elements. Harper & Rew Publisher) New York.
Soiling, Cu1 1996, Eeology: Theories and applications. Prentice Hall, New Jersey,

Subrahmanyam, NS, and Sambamurthy,  AV.SS, 20000 Ecology Narosd
Publishing Houese, New Delli,

Townsend, C.R. Harper, J.L. and Bezon M.E. 200, Essentials Ecology, Blackwell
Sciemtific Publications, UK
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