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Nagpur District: Date:6" March,2019  Time 10a.m.to 2 p.m.
1 RAM GANESH GADKARI KALA VANIYA COLLEGE, SAWANER

[2 COLLEGE OF SOCIAL WORK, KAMPTEE
3 SARASWATI MAHILA MAHAVIDYALAYA, SAONER
4 JYOTIRAO FULE COLLEGE OF SOCIAL WORK, UMRER

5 SHRI SAIPRASAD, COLLEGE OF ARTS, SALVA TAQ. MAUDA, DIST. NAGPUR
6 MUKUNDRAJ SWAMI MAHAVIDYALAYA, PACHAKHEDI, TAH. KUHL.
7 TAI GOWALKAR SCIENCE COLLEGE, ;RAMTEK
8 MAHILA KALA MAHAVIDYALAYA, UMRER

v | BHIWAPUR MAHAVIDYALAYA, BHIWAPUR

10 R.B.VYAS COLLEGE, KONDHALI
11 VIDYASAGAR KALA MAHAVIDYALAYA, KHAIRI BUEWADA—RAMTEK
Nagpur District: Date: 7" March, 2019 Time 10 a.m. to 2 p.m.
12 VIDYABHARATI ART, COMMERCE & SCIENCE COLLEGE, KATOL
13 INDIRA GANDHI ARTS, COMMERCE COLLEGE, KALMESHWAR
14 LATE GOVINDRAO WANJARI COLLEGE OF EDUCATION , BORKHEDI, BUTIBORI
15 SHRI NARENDRA TIDKE ARTS & COMMERECE COLLEGE, RAMTEK
16 RANI LAXMIBAI MAHILA MAHAVIDYALAYA, SAWARGAON
17 NAGAR PARISHAD SHIVAJI COLLEGE, MOWAD
18 MAHATMA GANDHI ARTS, COMMERCE COLLEGE, PARSHIWANI
19 KALA VANIYA MAHAVIDYALAYA, PATANSAWANGI

120 SHARARCHANDRA ARTS COMM.COLLEGE, BUTIBORI, NAGPUR
21 RANI INDIRABAI BHOSALE MAHAVIDY ALAYA, KUHI

22 SHRI PANDHARINATH COLLEGE, NARKHED

23 LET. DR. HARIBHAU ADAMANE COLLEGE, SAONER
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RAbHTRASANI TUKADOJI MAHARAJ NAGPUR UNIVERSITY, NAGPUR

DIRECTION NO. 3 OF 2010 |

-QIRECT[ON REG M{l)lN(, THE COMPULSORY COURSE WITH ENVIRONMENTAL
: STUDIES '
(Issucd under section 14(8) of the Maharashtra Universities Act, 1994)

WF[EREAS the Maharashtra Universities Act XXXV of 1994 (hereinafter referred to as
the Act) has‘come into force with eftect from 22" ‘July, 1994 and has been amended from time to

time.
AND’

WHEREAS the various communications from the Government of India vide

commumcauon No. 11018/1/2001 — CPA (Vol. 1V) dated 22" December, 2003 with respect to
pec

. Hon’ble Supreme Court judgment No. 1030/91 PIl/ dated 22™ December, 2003 and Letter No.

10/ADG/SUM/2004/441. dated 20" April. 2004 directed the university to include compulsory

course on Environmental Studaes at the University level.
“ AND

- WHEREAS, the University Gmn;s Communication, New Delhi vide its, DO No. F.13- |

IIZOOQ(EA/ENNICOS -1) dated 16" April, 2004 directed the ‘university to implemgnt the six

nmnths model syliabus as compulsory course of Env:ronmental Studies for the under-graduate'

courses in all str_eams of higher education. ot

AND

K WHEREAS the Hon’ble  Vice-Chancellor. R.T.M. Nagpur University. Nagpur has
consutmed a committee under the Chmrrnansh;p of Prof. A, R. Kulkami for adopting lhe syllabus
of University Grants Communication with necessary changes if required.

t AND
WHEREAS the said committee has accordingly framed the syllabus in its meetihg he ld oh

alithe. Board of Studies of different faculties under the compulsory mandate of Supncme Court.

The same. was accepted on behalf of Academic & Management Council under Sectjon 14(7) by the .

l-{qn ble Vice-Chancellor on dated 30-9-2006
1 AND

g ilﬂy 2006 and submitted the same on 28" July, 2007. The same syllabus was. furtho:rp]nced i

Page I of 3-
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* WHEREAS, the action of I4i7) was ratified by the Academic Council vide its item No.
Vi L

337 dated 19" 720" July. 2007 and the same was notified being drgent item vide notification no.2

daix_tad 27" February, 2007 along with syllabus for implementation from the session 2007-08.

- AND :
WHIJR["AS it is expedient to provide an Ordinance for the purpose ofcstablishing. and

e:' culmg this course for implementation in the urg\rers:ly The process to promulgate the

Cig‘dmancc would be an time consuming process which would prevent its mplementatlon from the

acfadem,lc session 2007-2008. 1t is fcll expedient to issue the direction as an inter immediate

Iejgisla('io_n during the pendency period upto Ordinance formation.

Now, therefore | Dr. S.N. Pathan, Vice-Chancellor of Rashtrasant Tukadoji Maharaj Nagpur

University, Nagpur in exercise of powers vested under section 14(8) of the Maharashtra University

A‘pt 1994 to.-jssue the following Direction:

in
:

s e
i) 7

“ Nagpui ' DR. S.N. PATHAN:
! Date:: 62,2010 : VICE-CHANCELLOR .

Thié course will be called as compulsory course of Six months duration in Environmental
Studies at under-graduate level of all braniches and faculties of higher education under this
university and will be taught in second“year and can be cleared in the third year- m case the
students remains absent or fails to clear the course in its first attempt. -~ . -

*“Provided that the provision of this direction will not be applicable to those course in which

| the subject Environmental has been included as subject of study and cx_ammatmn such as
) B S, (Envnonmental Science) arid all other s:mllar cases at U.G. level.”

This. darectlon will 00me into force with effocr from the academic ycar 2007—2008

‘The Principal would .appoint Coordlnator and Assistant Coordmator as per need to
. coordinate the teaching of the course, appoint contributory teachers, if necessary; At'the end

of the course, the college would conduct the examination. It will appomt paper setters and

" examiners. The final grades of candidates should be informed to the’ ‘university. The
- expenditure for all the required'manpower be met from the remaining amount of fees.

Qualifications of a Teacher: A teacher in any subject processing knowledge ta teach the
i Course on Environmental Studies” shall be eligible. ,

The course should be taught in second year and can be c]earcd the thrrd )zear in case the
students remains absent or fails to clear the course.

This course is also compulsory for external students. In case of external Shiden’ts. they can
enrdll thiemselves in any college for this course and can complete the course,

The relevant guidelines regarding the scheme of examination (Annexure-A) and fees

structure, (Annexure-B) enclosed herewith the Direction. The Direction.-No. ID of 2008
ﬁereby seand repg&led
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Annexure-A Scheme of Examination/Gradation

. The candidate will have o pass in the examination of this course in order to oblain degree

certificate from the University as per the following scheme of examinations. |

A) The theory question paper would carry 75 markss— 50 for objective type questions covering

various aspects of the syllabus (50 quesuons‘ each of one mark) and 25 marks for orje essay |

|

type question.) ' ; -
i |

At the end of the course the student would be evaluated for 100 marks with distribution as i

below —
Field note book Jrom Ly B ]
Objective Questions - 50 |
Essay type question - 25 o ii
; Passing marks il 40 ; S GOgEy
The resaft would be declared in grades — v

Grade-0:above 75: = A-61-75;  B-51-60;  C-40-50 _
P, g, 5.

B) In view ot the above entire course the students in terms of batches. of 20 studcnts each may | |

be - a551gned a project - work cncompassmg Community Peop[e s Bio-dwersuty
‘ "Reglsrrar(PBR) of any Gram Panchayat as per the format of Bio-diversity Authority of India
under the guidance of a teacher. The PBR should be evaluated for 100 marks.

ANNEXURE - B_FEE STRUCTURE

A fee of Rs. 100/- per student be charged and its utilization is an : Rs. 20/- will be sent to thc!
unwersuy and Rs 16/- to Principal to be utilized for infrastructure and admlmstratwe e.xpensesl
pertient to the course as approved by the University vide Notification No. N!Acadj 1668 dated 16“‘

July, 2007 b g o

Page 3 of 3



Rashtrasant Tukadojl Mahara] Nagpur University
Formerly known as Magpuy University
www.rimnuresults.org

[FN.'_ULT\F OF SCIENCE & TECHNOLOGY)
WHTH SEMESTER EXAMIMATION FOR THE DEGREE OF BACHELOR OF SCIENCE (B.5C.), SUMMER 2023

Student Mame ¢ STIYA RAVIMDRES GIRI Rall Mo, t S42702 Date & 26/08/2023
Mother s Name SH:ALIHI Enral.No. & 20210166007 4T486 PSL I ¥ ard
Exam l:ataum' I GULAR Center MO.t 396 Medium: EMGLISH
College {386) BHI‘I'APUR MAHAVIDYALAYA, BHIMWAPUR, DIST NAGPUR

,-_-_-_,_-__F,__-_,_-_-_,_____,F_____,___-_hF-____-___-q__-_-_____-___qq_-__FF____Fq ______________________________________

|5|1 SUBIECT MARKS MARKS OBTAINED ik J
ND S - MAKTMLM -—=— | TOTAL | --MINTMUM-— I ™ JA |THFIA | PR |TOTAL| RME
TH | IA | PR [MARKS|TH+IA| PR |THLaTHZ|TOTAL |IAL:1A2 lTﬂTﬂ.L TOTAL | TOTAL  {MARKS 1
| :I. CHEMISTRY 100 | 20 0 | 150 ] 44 12 108 18] 27 0110 :10 | 20 a7 23 L R |
1 2| PHYSICS 100 20 | 30 | 150 | 48 12 25 w33 | BA° |1p-0A0 |. 20 78 25 103 '|
3 120 | 30 | — |.150 | 60 | —- JaF’i22 | B9 ja5 :15.( 30 .| o9 = 0og

e e e R B e s e . el i - g o i e = it e = A e e e e R i TR b oI = i o g e I o o e

T T L L L T e L R T L T L e A L L

| PARTICULARS n:#ﬁfi!u OuT oF | MARKS DBTAINED (TN WORDS) | RESULT GRAND TOTAL |
{IN FTIGURE) | | REMARKS DIVISION |
B e e e e B el T
| GRAND TOTAL t 273= | 450 | i | PASS | |
i TWd HUMDRED SEVENTY THREE | BY GRACE |
Bttt | ol ) ol SR ekt .~ - — = = o T D e e e e e e i e e i
I IM’.'EH'I'.IIH'E I-l#ﬂ:lll.i GRADE A | | J
(E/5)
Fommmmm e B . i P P B e S -
(This statement 15 subject to corrections, 1T _any) Contraller of El'lll'l'll'llt'lﬂll'li

TH=Theary University, PU=Practical University, IA=Theory Internal, PI=Practical Internal, RMK=Exemption Remark,

Print Date--20-08-2023 20:92:27
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B. Sc. SEMESTER- 1
PAPER-11
(Fungi, Plant Pathology, Lichens, Bryophyta and Mushroom Cultivation)

Unit-I: Fungi:

. 5 3.0 = el ; . e 1007, . 3
1. Fungi: General characteristics, Classification (Alexopoulos, 1996), Economic Importance,

2. Life history of Alhugo, Mucor, Puccinio and Cercospora.
Unit-11: Plant Pathology and Lichens:

1. Plant-Pathology: Host, Pathogen, Symploms, Causes and control of diseases: 1Leaf curl of
Papaya, Citrus canker and red rot of Sugarcane
2. Lichens: Introduction, Types, Reproduction and Economic importance.,

Unit-T11: Bryophyta:

L. Bryophyta: General Characteristics, Classification (Proskauer, 1957), Economic
importance.
2. Life history of Marchantia, Anthoceros and Funaria.

Unit-1V: Skill Development: Mushroom Cultivation:

I. Introduction: Nutritional and medicinal value of edible mushroom; Poisonous
mushroom. Edible mushroom: Volvariella volvacea, Plerotuscitrino pileatus, Agaricus

bisporus.
Technology of Mushroom cultivation: Infrastructure: Mushroom unit (Thatched

house);Tools: Polythene bags, vessels, inoculation hook, inoculation loop, low cost stove,

M

sieves, culture racl, water sprayer, tray, medium.
4. Techniques: Substrate, preparation of medium and spawn, sterilization, multiplication,
bed preparation (Paddy-straw, sugarcane trash, banana leaves)

Note: I.Developmental stages are not expected
2. Short excursion tour/visit to biofertilizer laboratory or Mushroom

cultivation center is expected



BOTANY PRACTICAL EXAMINATION
B. Se.
SEMESTER-
MAX. MARKS:30
TIME: FIVE HOURS
tain the given bacterial strain /i 16 Cyanobacterial material (A) and

Q. 1:  Gram st g . .

identily giving reasons. . o M

:l:t ”“':'} i‘hl‘ piven Algal material (), Prepare lemporary mount and write identifying
Q.2:  Identify Ve oy

;‘!{1;11';;_:‘11-:-:1.“‘ given Fungal materiy) (C). Prepare temporary mount and write

Q.3 Identify 3 - o

identifying characters. ‘ tack

1d mi* the given Bryophytic mateyiy)| (D). Prepare lemporary mount and write
Q.4 Identih B | o

identifying characters. o
1.5: Spotting: o . |
N (lli] Virus/Bacteria  (F) f\lgﬂf.‘/!'ungn/ﬂrynphylv (G) Plant p‘:llmlog)lf '

(H) Lichen (1) Biofertilizers (1) Mushroom cultw;;t;o;
).6: Viva-voce. ) . e
t{i 7: Practical Record and Excursion report,

......................
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B. Sc. SEMESTER-II
PAPER-II
(Morphology of Angiosperms and Floriculture)

Unit-I: Vegetative Morpholopy:
I, Root: Tap rout and adventitious root, modification of root for storage and respiration
& Stemi Shape, surface, and nature. Branching (Monopodial and Sympadial), Modification of
stem (Runner, Rhizome, Tuber, Bulb)
4 Leal: Typical leaf, Types (Simple and Compound), Types of phyllotaxy, Venation,
Madification of leal [Tewdril, Phyllode)

Unit-11: Reproductive Maorphology:

1. Inflorescence: Delinition, Racemose, Cymose and ﬁ;mcial types

2. Flower:Definition, Structure of Typical fower, Variation in thalamus (Androphore,
Gynophore and Gynandrophore]

3. Calyx and Corolla: Cohesion, Forms of r:m‘hll;; and Aestivation.

1. Androecium: Parts, Cohesion, Adhesion and Fixation.

Unit-111: Carpel and Fruit:

I. Gynoecium: Parts, Cobiesion, Adhesion and Placentation.

2, Fruit: Definition, Pericarp, Types of fruits: Simple {Dehiscent, Schizocarpic, Dry
Indchiscent, Fleshy Indehiscent); Aggregate (Etaerio) fruits, Composite Fruits
[Sorosis and Syconus).

Unit-1V: Skill Development: Floriculture:

1. Floriculture: Definiticn, commercial aspects. , .

2. Methods of cultivation of: Impertant cit lowers such as Carnation, Asters, Gerbera,
Ihzhlia, Marigold with reference to soil type, sowing pattern, weather condition,
irripation regime, fertilizers and harvesting,

3. Diseases and control measures.

List ol practical: Paper-11:

. Study of different root modifications

do Study ef nature of branching and maodification of stem

L Study ef leal: Types (Simple & Compound], Phyliotaxy, Venation and Modilications.
Inflorescence: Types mentioned in theory.

Floweee: Parts, calyx, corolli, androccium, gynoecium, variation in thalamus.

ol

fi. Frods: Study of dilterent types of fruits
ldentification and commercial aspect of cat Towers mentioned in theory.

3

Note: |1, Ihr-.'cinlltnr.'nl;ll51;1;;::5 are not expected

4 Short excursion tour fvisit to soil testing iboratory or Polyhouse is

expected CA—- i)
cd L



BOTANY I'R-’\C'I'ICAI. I-ZXAMINA'I'HIN
B, Se,
SEI\*HES'I'I'IR-II

TIME: FIVE HOURS MAX. MARKS: 30

Q.1:  Identify the given Pteridophytic mateyiy) (A). Prepare temporary mount and wri ——

identifying characters. . 04N —
Q.2: Identify the given Gymnospermic materiy| (B). 'repare lemporary mount and write
‘ identifying characters. 04 M
Q.3: To study the physical or chemical I"'ﬂllcl‘lics(nuy two) of plven soil sample (C)
| _ 03M
Q.4:  Describe the given leaf material (D), 03 M
Q.5: Describe the given flower (E). 03 M
Q.6: Spotting: - 05 M
(F) Palacobotany (G) Pteridophyty (I1) Gymnosperm
(1) Fruit (_l) Floriculture
Q. 7: Viva-vece. 03 M
Q. 8: Practical Record and Excursion report. B s 05 M

......................

Suggested Readings: B. Sc. Semester-I1

R R R R =~
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B. Sc. SEMESTER-11I
PAPER-1I
(Angiosperm Anatomy and Horticulture)
tUnit-I: Anatomy:
I. Tissue: Definition, Characteristics of Meristematic tissue; Classification of meristems
(based on origin and position),
./ Simple Permanent Tissue and their functions: parenchyma, Collenchyma, and
Sclerenchyma
1. Complex Permanent Tissue and their functions: Xylem and Phloem
4. Apical meristem of root and shoot: Apical cell theory, Histogen theory, Tunica-Corpus
theory, Newman's theory
L. Cambium: Structure, Types and functions.

Unit-11; Primary and Secondary Growth in stem and root:
1. Types of vascular bundles: Radial, Conjoint, Concentric.
Normal Primary structure of root: Dicot (Sunflower) and Monocot (Maize)
Normal Primary structure of stems Dicot (Sunflower) and Monocot (Maize)
Normal secondary growth in dicot stem: Sunflower
Anomalous Secondary growth in: Dicot stem (Bignonia) and Monocot stem (Dracaena)

Wl =a Tal P

’ Unit-111: Periderm, growth rings, Sap-heartwood, leal anatomy:
1. Growth rings: Spring wood and winter wood

2. Sap wood, Heart wood, Tyloses

i, Periderm: Composition, functions and Structures associated with periderm ( Lenticel,
Bark, Commercial cork)

Anatomy of leaf: Dicot (Nerium) and Monocot (Maize)

5. Senescence and Abscission. |

=

[Init-1V: Skill Development: Horticulture

e R . E——— e —

| Horticulture: Definition and scope; inbrtance of horticulture, water requirement and
irrigation, nutrient management.

2 Methods of propagation of fullowing horticultural crops (propagation by seeds,
vepelative propagation, propagation through specialized organs): Rose, Chrysanthemum,
Crestans, Mango, Citrus, Guava, Litium.

t Techmqgue of Bonsai preparation.

b List of Practical: Paper-11:

I Study of simple and complex tissue from permanent micro-preparation.

2. Study of different types of vascular bundles.

4 Study of internal structure of dicot and monocot roots with the help oftemporary micro-
preparation,

A Anatomy of dicotand monocot stem with the help ol temporary or double stained
pernunent micro-preparation. .

v Anatomy of narmal and anomalous secondary growth in stem with the help of double

sttned permanent micro-preparation.
b Sty of internal straeture of dicot (Neriaon) and monecot leal (Maize) with the help ol

Lemporary aucro-preparation,

7 Htl'"l." ol varmns horticultueal Crops "u.”nulu‘tl mn »,\,rll.LllII‘.‘. .;"\_
ﬂL-'"' "
Notes L Developmental stages are not expected '
2 Short excursion tour is expected \ )
! G .
1 '\ ) e i O i
o "" L y \
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BOTANY PRACTICA), EXAMINATION
B. Se.
SEMESTER-1I1

TIME: FIVE HOURS MAX. MARKS: 30
Q. 1: Describe in technical language the given Anglospermite material (A). Classify and
identify the family giving Feasofs. 05 M
Q. 2: Calculate percent germination "r|‘."”'~'" Braing In plven material (B). 03 M
Q. 3: Prepare temporary mount of the given root/leaf mate [1(C) and identify giving
diagnostic characters. 04M
Q. 4: Prepare double stained permanentmount of the plven stem material (D). Identify
gi\*ing [iiagm)slic characlers. . . ol 05 M
Q. 5: Spotting: ' 05 M
(E) Fossil angiosperms (F) Embryolopy (G) Tissue
(H) Popular house plant (1) Horteulural plant
Q. 6: Viva-voce. 03 M
Q. 7: Practical Record and Excursion report, 05 M
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B. Sc. SEMESTER-1v
PAPER-II
(Genetics, Molecular Biology and Plant Nursery)

Unit-I: Geneties: (Mendelism, Linkage and crossing over).

I Mendelism: Basic terminology, Law of segregation and law of independent assortment.

S Interaction of genes: Allelic: Incomplete dominance (1:2:1); Non-allelic:
Complementary factors (9:7) and Dominant epistasis (12:3:1).

t Linkage: Definition, Theory of linkage: Coupling and Repulsion, Types: Complete and
Incomplete linkage

1. Crossing over: Definition, Breakage and reunion theory, significance of crossing over.

Unlt-11: Genetics: (Mutation)

1. Mutation: Definition, Types:Spontancous and induced mutation, Physical and Chemical
mutagens, applications of induced mutations.

J Chromosomal aberrations: Deficiency, Duplications, Inversion and Translocation

I, Variation in chromosome number: Aneuploidy (Nullisomics, Monosomics, Trisomics

? and Tetrasomics), Euploidy (Autopelyploidy, Allopolyploidy); Significance.

1. DNA Damage and Repair: Photoreactivation and Excision Repair

Ut Molecular biology

I, DNA: Structure of DNA (Watson and Crick’s model), Rephmnan of DNA:

, semiconservative method of DNA replication, S T
. ¢/ RNA: Types, Clover leaf model of t-RNA ;

[ I Concept of genes: Classical: Cistron, Muton and Recon ; =,

| 1 Genetic code: Definition and characteristics ) A i B
. I'rotein synthesis: Transcription and Translation

- Repulation of gene action: Lac-Operon maodel

{IIuII-IV: Skill Development: Plant nursery

I Nursery: Delinition and Role or objective; nursery infrastructure
b A Planning and seasonal activities: Preparation of nursery beds, Planting: direct seeding
and transplant, Air layering, Budding, Gralting, cutting, rooting medium, hardening of
plant
I Nursery management: Routine garden operations, sail sterilization, seed sowing,
pricking, planting and transplanting, shading, stopping or pinching, defoliation,
wintering, mulching and topiary.

{I.tl.lul"l'rm'{icll Paper-11:
b To prove Mendel's aw of segregation with the help ol colared beads. '
A Ta prave Mendel's Law of independent assortment with the help of colored beads.
E Towork ot the type of pene interaction mentioned in theory from given data.
FTostudy difterent methods ol ve petative prapagattion ( Air Layering, cutting, budding
aid pralting)

v Tastudy the method of soil s sterilization for plant mug g, oL T L

i =i
Nute: 1 Developmental stages are not expected, S ﬁf"
. i T
L Short excursion tour/visit Lo Nursery 18 CXPec]eg] : ,_ \
Ill i \}L ry . __I,L

P '_r \ A (] !
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BOTANY I'IMC'I'ICM. EXAMINATION
B. Se.
SEMESTER-1v

TIME: FIVE HOURS MAX. MARKS: 30

Q. 1: To prepare semi-permancnt squash/smeqn, ol the given plant material (A). identify

stage/s of cell division. 04 M
Q. 2: To solve given problem of Biostatistics from (1,0 piven data (B). 03 M
Q. 3: To determine seed viabilityol the piven gee)« (€) and report the finding, 03M
Q. 4: To prove Mendel’s law of inheritance by using colored beads (D) and apply Chi-
Square test. . 04M
Q. 5: To work out the type of gene interaction from the piven data (E). 04 M
Q. 6: Spotting: 04 M
(F) Cell organelle (G) Cell division
(H) Tools used in nursery (1) Method of vegetative propagation.
- Q. 7: Viva-voce. 03M

Q. 8: Practical Record and Excursion report. 05 M



ure

"

Unit-1: Plant and environment:

T
- Lad

Unit

Ecology: Definition, branches and significanee,

Climatie factors: Atmospheric (Gaseous composition); Effoct of Light and Temperature
on vegetation

Edaphic factors: Pedogenesis, Soil profile, Soil micro-organisms.

Phvsiographic factors: Biotic lctors: Interaction hetween plants and animals and
humans and interaction between plants Lrowing in a community.

-11: Ecosysten:

Ecosystem: Definition, types; Components: Biotic and abiotic components, Food chain,
Food web, Ecological pyramids.

Autecology: Definition, Importance, Ecads, Ecotypes: Characteristics and importance,
Growth curve,

~Synecology: Definition, Study of community: Quantitative characteristics: Frequency,

Density, Abundance; Qualitative characteristics: Life forms, Raunkier's Binlogical
Spectrum and Synthetic characteristics: Presence, fidelity and dominance.

Unit-111: Plant Succession and adaptations:

3

3.

Plant Succession: Detinition, Causes of succession, Hydrosere, Xerosere

Plant Adaptations: Morphological and anatomical adaptations of Hydrophyte (Hydrila,
Nymphaea), Xerophyte (Casuarina, Nerium), Halophyte and Epiphyte (Vanda). _
Biogeochemical cycles: Nitrogen and Phosphorous

Unit-1V: Skill development: Organic farming;

I.

Organic Garming: Delinition, concept, advantages and disadvantages, green manuie amd
urganic fertilizers.

Methods: Recyeling of biodegradable kitchen, agricultural and industrial waste.

Methads of: Preparation ol o compost, preparation of vermicompost and its type,
iselation and inocalum production of VAM,

Ovganic manure: Etfect of opganic manures on growth and yield productivity of various
crop plants.

List of Practical: Paper-Il:

PG

To determine frequency, density ) abundaneeof community by quadrate method.
To deternine homogeneity of vepetation by Raunkier's [requency diagram.
o determine the minimum yymber of guadrates requived Jor reliable estimate of

biomass in prasslands,

To sty the requency of herbeeans species in prasshind and o compare the frequency

ill"irl'lh'lﬂlllll. \.'b'!l“ IL“'T”{H'I'.?\ "‘l-”IILH'll 1|'I"I.1||1.'“l.'}‘ tli-]}'.r.llll

. _"“ e e abave groomd plygr B sess in o geassiond gy./e:-'
Fostaiely sonl prtile an diteren bt o e by ares, .

o T CRLIA trans pareincy, pli
Tovstinge salizity of ol

Al epperature of dilterent weater odies, Ny

HEren] g o camples % i !
i |
A B Ly \lél";'\:q i
Lo ) ..
e p
. b7 ,ﬂ'ﬂ b

|44

-

o ———— e e

Scanned by CamScanner

o sty the morphological and anatomical characteristics of hydrophyte, xerophyte,
baliphiytes amd eplphyte with reference to ecolopgical adaptations.

P atbes o amd tdentilication of various Orpanic manures
EE o vty the ethodolopy of preparation ol vermi-compost.

Notr EDevelopmental stapes are not expected,

Aoshort excarsion tour/ visit to Organic farm is expected

2]
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BOTANY PRACTICAL EXAMINATION
SEMESTER-V

nd |
§-1l IVIRTOURS MAX. MARKS: 30
0 Taperform the given major physiology experiment (A) and report the findings. 05 M
o f Wt T performthe given minor physiology experiment (B) and report the findings. 03 M
| 1L To perform the given ecological experiment (€) and report the finding, 05M
S L4 Tostudy morphological and anatomical characteristics of the given plant material
" (11} witl reference to ecological adaptations, - 0S5 M
”' 5 Spetting: 04 M
] {E) Mant physiology (F) Ecology
{11} Hyvidroponics {(H) Manures.
i Vivaevoce. 03 M
! Y ractieal Record and Excursion report. 05 M

Sriititan ol DDoaadiveer: Choveredor 1
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B. Sc. SEMESTER-v]
PAPER-II
(Phytogeography, Utilization of Plants, Techniques and Pharmacognosy)

Phytogeography, Pollution, Natural resources:

Phytogeography: Principles of pPhytopeopraphy, Distribution (Wides, Endemics, Din
continuous  species); Climatic regions of India, hytogeographic regions ol India
(Chaterjee, 1962) (Name, Distribution area, Typical Vegetation)

Environmental pollution: Causes and Control measures of Agriculture pollution and
Noise pollution

Natural Resources: Renewable and Non-renewable resources, factors for thelr
depletion

Conservation strategies: Conservation of forest and water resources.

Unit-11: Utilization of plants and Ethnobotany:

f\-\.;

Utilization of plants: Morphology, Utilization and important chemical constituents'of
the plants: Food (Wheat), Oil (Groundnut), Fiber (Cotton), Spices (Clove), Beverages
(Coffee), Medicinal (Adhatoda vassica), and Rubber. g
Ethnobotany: Definition, Brief history, branches and importance of Ethnobotany,

Plants of enthnobotanical importance: Vegetable, Fruits, Seeds, Medicinal il
Narcotics (Two plants each with reference to family, parts used and tribal areas)

Unit-11I: Microscopy and Techniques;

Microscopy: Principle, types and application of microscope (Light, Fluorescent, SEM il
TEM). ) A"

Techniques: Principle, types and application of Centrifugation, Electrophoresis (8D«
PAGE and Agarose), Spectroscopy (UV-Vis), Chromatography (Paper and Thin Layer
Chromatography (T1.())

Unit-1V: Skill development: Pharmacognosy:

Pharmacognosy: Definition and scope, Drug adulteration: Types; methods of drug
evaluation: Biological testing of herbal drugs, phytochemical screening testy lor
secondary metabolites (Alkaloids and Flavonoids)

Pharmacological plants: Biological source, staining, diagnosis, micro-chemlenl tests,
chemical constituents, preparation and uses of drag extreacted from the plants: Datura
leal, Vinea rosea, Platitaga ovata (Isapgol) seeds, Linum usitatissimum (Linseed) sewds,
Elettaria cardamomum [ruit, Coriundrum sativiam fruit, Lugenia caryophyllus (Clove)
Nower-bud, Rauwalfia serpenting root, Zingiher officinale (Ginper) chizome

Note: 1. Develo mental stapes are not expected,
2 |

2.Short excursian touris expected "\ A



BOTANY PRACTICAL EXAMINATION
SEMESTER-VI

TIME: FIVE HOURS MAX. MARKS: 30

Q. 1: To perform the given biochemical experiment (A) and report the findings. 03 M

Q. 2: To perform the given micro-chemical test (B) and report the findings. 03 M

Q. 3: To extract and prepare the herbal product (C) from the given plant material. 04M
4

Q. 4: Write about the morphology and utilization of the given plant material (D). 03 M

(). 5: To prepare crude drug extract from the given plant material (E) and mention its use.
| 04 M

Q. 6: Spotting: i 05M

(F) Biotechnology (Instrument)  (G) Genetic engineering (Tool) - (H) Herbal plant

(I) Ethnobotany _(J) Plant used in Pharmacognosy B

(). 7: Viva-voce. 03 M

(J. 8: Practical Record and Excursion report. 05 M

)]




Semester — |
PRACTICAL - | (Based on Paper -1 and Il)
Section A : Life and Diversity of Animals — Nonchordates (Protozoa to Annelida)
& Section B : Environmental Biology

Section A : Life and Diversity of Animals — Nonchordates (Protozoa to Annelida)
1. Study of museum specimens (Classification of animals up to orders)
I.  Protozoa (Slides) : Paramoecium ,Euglena, Amoeba, Plasmodium vivax
I Porifera: Sycon, Leucosolenia, Hyalonema, Euplectella, Spongilla

lll.  Coelenterata : Obelia, Aurelia, Tubipora, Fungia, Adamsia

Iv. Platyhelminthes : Planaria, Fasciola, Taenia

V. Ascheliminthes : Ascaris, Drancunculus, Ancylostoma, Wuchereria

VI.  Annelida : Aphrodite, Nereis, Chaetopteurs, Tubifix, Hirudinaria
2. Study of permanent slides

Enatmoeba, Giardia, Sponge gemmules, Sponge spicules,V.S. Sycon, T.5. Sycon,
Obelia medusa, Miracidium, Redia and Cercaria larvae of Fasciola,T.S. male and
female Ascaris, Scolex of Taenia, Mature and gravid proglottids of Taenia solium,
T.S. of Leech through crop pockets, Trochophore larva

3. Dissection
Digestive, nervous and reproductive system of Earthworm
4. Mounting

Spicules and gemmules of Sponge, Obelia colony, Nereis parapodia, Jaws of Leech,
Nephridia of Leech.

Section B: Environmental Biology
1. Estimation of dissolved oxygen of water

Estimation of free CO, of water

Estimation of pH of water sample

Estimation of total hardness of water

Study of pond ecosystem - Producers, consumers and decomposers
6. Quantitative analysis of plankton

Visit to a National park and Sanctuary

oA wN

Distribution of Marks - Total Marks 30
i. Identification and Comment on Spots 08
(4 Museum specimens + 1 Env. bio. spot + 3 slides)

ii. Dissection - 08

iii.  Environmental biology experiment 04

iv.  Permanent stained preparation 03

v.  Submission of certified practical record 03

vi.  Submission of Slides & tour diary 02

vii.  Viva voce 02




Semester—-V
PRACTICAL - V (Based on Paper IX and X)

Section A: General Mammalian Physiology - | and Section B : Applied Zoology -

{Aquaculture and Economic Entomology)

Section A: General Mammalian Physiology =1

L I o

Detection of action of salivary amylase on starch

Detection of carbohydrates, proteins and Lipids

Detection of Vitamin A and Vitamin C

Measurement of lung capacity

Preparation Haemin crystal

Total count of WBC and RBC

Study of histological slides of Mammal — T.5. salivary gland, T.5. stomach, T.S.
intestine, T.5. pancreas, T.5. liver and T.5. lung

Section B : Applied Zoology -1 (Aquaculture and Economic Entomology)
Aquaculture:

1,

2.

3.
4,

Collection and identification of fishes
a. Freshwater edible fishes — catla, rohu, mrigal, grass carp, silver carp,
Cyprinous corpio , Ophiocephalous, Clarious, Heteropneustes, Wallogo,
Mystus,

b. Aquarium fishes — Gold fish, Molly, Sword tail, Kissing Gourami

Dissection: a. Digestive, reproductive and brain with pituitary of culturable fishes

b. Gonosomatic index
Fabrication and setting up of aquarium
Mounting: Scales of fishes, zooplankton

Economic Entomology:

1. Study of Insect Pest

19

a. Agriculture pest — Grasshopper , Red Cotton bug, Gram pod borer,

Cotton pink bollworm, Cotton spotted bollworm
b. Medical pest - House fly, Mosquito , Pediculus humanus
c. Veterinary pest - Stable fly , Dog tick, Bird lice
d. Stored grain pest —Stored grain weevil, Flour moth
e

Useful Insects — Honeybee, Silk moth, Lac insect, Dragon fly, Lady
bird beetle

2. Mounting : Mouth parts, Legs, wings of any insects and sting of Honeybee
3. Visit to - Fish farm, Apiculture, Sericulture, Agricultural educational centre,

Sea shore and Lake

Distribution of Marks Total Marks 30
i.  Physiology experiment 05
ii. Identification and comment on spots 08

(2 from Mammalian histology,3 from Aguaculture and
3 from Economic Entomology)

Dissection of fish / Gonosomatic index 05
Permanent stained preparation 02
Submission ,collection and study tour report 02
Submission of certified practical record 03

Viva voce 05



( Section A: General Mammalian Physiology — Il and Section B: Applied Zoology - Il ,

Semester — VI
PRACTICAL - VI (Based on Paper Xl and XII)

Biotechniques, Microtechnique, Biotechnology, Biocinformatics and Biostatistics)
Section A : General Mammalian Physiology — Il

. Detection of urea, albumin, sugar and creatin in urine

. Sperm count in a given semen sample

Dissection: Endocrine glands of Culturable fishes
Study of histological slides of Mammal - T.S. kidney, pituitary, thyroid, adrenal,

testis, ovary; uterus, placenta, medulated and non medulated nerve fibre, smooth

and striated muscle

Section B : Applied Zoology — Il ( Biotechniques, Microtechnique, Biotechnology,
Bioinformatics and Biostatistics)

1.
2.

Separation of amino acids by paper chromatography

Separation of proteins by electrophoresis technique

. Block preparation and section cutting

Double staining method (H-E)
Demonstration of carbohydrates, proteins and lipids by histochemical methods

Determination of mean, mode, median from a given biostatistical data and/or
graphical representation of the data using computers

22

7. Use of internet for survey of literature using protein and nucleotide databases(NCBI)

8.

Use of softwares like Microsoft offices

9. Visit to Biotechnology centre to study working principles of different instruments

Distribution of Marks Total Marks 30
I.  Physiology experiment 05
Il. Identification and comments on spots
(Mammalian histology 3 spots) 03
.  Microtechnigque -
Section cutting, spreading and 03
H-E staining of given slide
IV. Dissection of fish 05
V.  Analysis of given biostatistical data 02
VI.  Retrieval of specific literature from given information 02
VIl.  Submission of slides and study tour report 02
VIil.  Submission of certified practical record 03

Viva voce 05



APPENDIX ‘A’
Teaching & Examination Scheme
DIPLOMA (ONE YEAR), ADVANCE DIPLOMA (TWO YEARS), BACHLOR OF VOCATION (B. Voc)

(THREE YEARS DEGREE COURSE - SEMESTER PATTERN)

B. Voc. (Semester )

A)] General Education Component Credits: 12
Sr. Subject Teaching Scheme Examination scheme
No. Hrs | Week
Theory Practical
3 v
o] =
a = =
£ zl5|lal|2 _ & ==
a. = 7] s 5 {ﬂ wa bl 9o B n"‘
E E|s |35 3¢ |8 8.3 |c8|ap 85 88 |8;
1; English  and 4 4 - 4 3 10 30 100 | 40 - 100
Communicative
English-l
) Soft Skill 4 4 - + 70 100 | 40 - 100
Development -
3. Aptitude 4 4 - 4 3 70 30 100 | 40 - - - 100
development =|
Total 12 |12 | - 12 - 210 90 300 | 120 - - - 300
B] Skill Development ComponentCredits: 18
Teaching /
Schemei{Hrs/Week) Examination Scheme
Min. Passing
Sr. | Theory Paper/ " Max. Marks
No. Practical Subjects Cradits Du ration Total Marks
Th | Pr. | Total (Hrs) External | Intemal | porke
Marks Marks Th. Pr.
(Th) (1)
I Paper-| 4 - 4 4 3 70 Kli] 100 40 -
2 Il Paper- 1| 4 . 4 4 3 70 Kli] 100 40 -
: Practical based
;@ﬁgﬁ;s - on Paper| of
3 ILaba / skill - 5 5 4 B 70 30 100 - 40
Intemship-l development
, Praclical based
E".frzil::tlhlls | on Paperll of
¥ ety skill - | & | & 4 6 70 30 100 | - | 40
Intemnship-l development
Field Work /
Industrial Visit/
5 Praduction - - - - 2 - - 50 50 - 20
(Report writing/
Presentation)
Tolal B | 10 18 18 - 280 170 450 80 100
Note:

1. Th = Theory; Pr = Practical; WS=Workshops/ LB=labs/ PR=Production/FW=Field Work/INT=Internship A= Intemal Assessment.
2 Minimum marks for passing will be 40% of the total marks allotted to that paper / practical.

3 Credit Calculations
One credit would mean equivalent of 15 periods of 80 minutes each, for Theory & Practical's.

For intemship/ Field work, the Credit Weightege for equivalent hours shall be 50% of that for leclures.

The strength of Batch of Practical MWorkshop / internship / Field visit/ production for Under Graduates classes shall be 16 with an additional; of




APPENDIX ‘A’

Teaching & Examination Scheme
DIPLOMA (ONE YEAR), ADVANCE DIPLOMA (TWO YEARS), BACHLOR OF VOCATION (B. Voc)

(THREE YEARS DEGREE COURSE - SEMESTER PATTERN)

B. Voc. (Semester II)

A] General Education Component Credits: 12
Sr. Subject Teaching Scheme Examination scheme
No. Hrs | Week
Theory Practical
=
= v
@ s J'ﬂrﬁ
£ ﬂé = = & ==
g 8 E E E - @\ é :é E o= @ - @ L c g = E o.
B lE & | SF  AF S S0 S0 S B8 USHS | 8E
1. | English and | 4 4 - 4 3 70 30 100 | 40 - - 100
Communicative
English I
2. | Soft Skil 4 4 4 3 70 30 100 | 40 - - 100
Cevelopment —
Il
3. | Aplitude 4 4 4 3 70 30 100 | 40 - - 100
development —
Il
Total 12 | 12 12 - 210 90 300 | 120 - - 300
B] Skill Development ComponentCredits: 18
Teaching T
Scheme(HrsWeek) Examination Scheme
Min. Passing
Sr. | Theory Paperl | g et Credits . Max. Marks Marks
No. Practical Th | Pr Total Duration Total
' (Hrs) | External ':1‘::;':' Marks | | o
Marks (Th) | " i : r-
1 I Paper -1 4 - 3 70 30 100 40
2 Il Paper -l 4 - 3 70 30 100 40
: Practical based
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“Applications of Derivative”
Introduction

1.1 History

Newton and Leibniz quite Independently of one another were largely responsible for
developing the ideas of Integral calculus to the point where hitherto Insurmountable
problems could be solved by more or less routine methods. The successful
accomplishments of these men were primarily due to the fact that they were able to
fuse together the integral calculus with the second main branch of calculus,

differential calculus.

Isaac Newton (1642-1727) Gottfried Leibniz (1646-1716)

The central idea of differential calculus is the notation of derivative. Like the
integral, the derivative originated from a problem in geometry the problem finding
the tangent line at a point of a curve. Unlike the integral. However, the derivative
evolved very late in the history of mathematics. The concept was not formulated
until early in the 17 century when the French mathematician Pierre de Fermat,

attempted to determine the maxima and minima of certain special functions.

1.2 Definition of Derivative:

We begin with a function f defined at least on some open interval (a, b) on the x-
axis. Then we choose a fixed-point x in this interval and introduce the difference

quotient

fx+h) - f(x)
h

Where the number h, which may be positive or negative (but not zero), is such that

x + h also lies in (a, b). The numerator of this quotient measures the change in the

1
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5. Application of Derivative in Mathematics:

Applications of Maxima and Minima: Optimization Problems:

We solve optimization problems of the following form: Find the values of the
unknowns X, y,... maximizing (or minimizing) the value of the objective function f
subject to certain constraints. The constraints are equations and inequalities relating or

restricting the variables x, y

To solve such a problem, we use the constraint equations to write all of the variables
in terms of one chosen variable, substitute these into the objective function f, and then
find extrema as above. (We use any constraint inequalities to determine the domain of

the resulting function of one variable.) Specifically:

1. Identify the unknown(s):
These are usually the quantities asked for in the problem.
Identify the objective function. This is the quantity you are asked to maximize or
minimize.
Identify the constraint(s).
These can be equations relating variables or inequalities expressing limitations
on the values of variables.
State the optimization problem. This will have the form "Maximize [minimize]
the objective function subject to the constraint(s)."
Eliminate extra variables.
If the objective function depends on several variables, solve the constraint
equations to express all variables in terms of one particular variable. Substitute
these expressions into the objective function to rewrite it as a function of a single
variable. Substitute the expressions into any inequality constraints to help
determine the domain of the objective function.

6. Find the absolute maximum (or minimum) of the objective function.

Example:
Here is a maximization problem

Objective Function
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1. Introduction

Optically stimulated luminescence (OSL) originally developed for
geological/archaeological dating, has been found very useful for diverse
applications in the field of radiation dosimetry. In the past decade there have
been tremendous developments in the field of OSL dosimetry [1. 2]. There is a
discernable paradigm shift in personnel dosimetry from thermoluminescence
dosimeter based systems to OSL based dosimetry systems for monitoring of

exposure of workers to ionizing radiation. This is primarily due to the attractive

features of OSL mode of readout like multiple readouts. no need of thermal

annealing which avoids problems like thermal quenching thermal stability of
dosimeters, etc. Precise control of stimulation light intensity, wide dynamic
dose range of linearity. high sensitivity. and the possibility of re-estimation of
dose and remote dose measurement are the other advantages of OSL technique

over the conventional thermoluminescence (TL) technique [3].

There is still a scarcity of OSL materials with demonstrated properties
suited to dosimetry applications. Progress on the development of OSL materials

with engineered properties has been slow and most research has focused on the

[1] L Better-Jensen, S.W.S McKeever, A.G Wintle, Optically Stimulated Luminescence, (2003), Elsevier Science B.V.
[2] S. W. S. McKeever. Radiat. Prot. Dosim. 100 (2002) 27.
[3] M.S Kulkami International Journal of Luminescence and Applications 2 (2012) 84.




pellets are allowed to dry by gently wiping and soaking water with help of
tissue paper. The CW-OSL sensitivities for the pellets after soaking for different
durations were measured by exposing them to 20 mGy. Results are presented in
figures 4. It is seen from figures 4a and 4c. that after immersing in water,
phosphor gets partially dissolved for both NaClscp and NaFgscp. The amount of
dissolved phosphor goes on increasing monotonously. In 100 hours about 50 %
of the phosphor is leached away for NaClscp whereas only 5% leaching of
phosphor was observed in NaFscp. However no such leaching is observed for
NaClpcp and NaFpcp pellets and weight remains constant. Difference in the OSL
sensitivities follows similar trend (figure 4b and figure 4d). Both NaClpcp and
NaFpcp do not show any variation beyond the statistical errors in the

measurements (about £3%). The OSL sensitivities for NaClscp and NaFscp

pellets go on monotonously decreasing with the leaching time. About 35%

reduction of OSL sensitivity was observed for NaClscp whereas for NaFscp.
OSL sensitivity decreases by about 40% when compared with the OSL

sensitivity of corresponding unsoaked pellets.

Conclusions

PL and TL properties of the phosphors are more or less similar to those
reported in the literature. Both phosphors show good OSL signals as compared

to commercial phosphor Al2O3:C. The OSL signal of NaCl:Cu was about 16




times more intense when compared with Al,O;:C whereas NaF:Ca.Cu was

found to be equally sensitive as A,O5:C.

OSL dosimeters can be prepared from the hygroscopic materials like

NaCl and NaF. Not only. that the prepared dosimeters are insensitive to
moisture, but these can even be immersed in water and still the OSL sensitivity
remains unaffected. Though here NaCl:Cu and NaF:Ca.Cu phosphors were
taken as an example, the work can be extended to other hygroscopic and/or
water soluble materials. Hygroscopic materials, hitherto considered as
unsuitable for use as OSL phosphors, can be in the reckoning, if the other
properties like sensitivity, etc. are adequate. This will be of help in finding new

OSL materials.
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INTRODUCTION
Sampling:

The physical and chemical characteristics of drinking water vary from top to
bottom of depth of land. as well as with time as from morning to evening. It

therefore becomes difficult to obtain a truly representative sample.

Source of sample:

Sample collected from. River water. Water. Lake Wate.r Tube well and testing conducted

3% April. 2023
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Fig. No. 2 Lake water
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CONCLUSION

SrtNO | PARAMETER | DESIRABLE MAXIMUM OBSERVED
LIMIT PERMISSIBLE VALUE
LIMIT
1 Color 5 25 -
2 Odour Unobjectable Unobjectable -
3 Taste Agreeable Agreeable Agreeable
4 Turbidity 5 10 S
(NTU)
5 pH value 6.5-8.5 No relaxation 6.77
6 Total Hardness 300 600 571.5
7 Chlorides 250 1000 212.45

13
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