


As per New Syllabus
C BCS Pattern

of Shlvajl UnIversIty. Kolhapur
B.Ae–PM,@-41aHIM!1IK%lZ

PRA
BOTANY

(BOTANY : PAPER . IX, X, XI, XII, XIII, XIV, XV, XVI)

Dr. V B. SHIMPAIE Prof. (Dr.) N. A. KUIKARNI
Prof. (Dr.) S. K. KHADE Dr. G. G. POTDAR

Dr. S. S. KHOT

:
,e ,R. At$.A s H A NW\'vm



}
P

;i
(

g

,BBScB Part - III iI:HOlly - 1Practical mmr ZHm A FaitH
© : Authors

iIi_:i:$_iiIq'S+;{';i.F!!§}:::{?#i):}!:\$:11;:}iI*€j ff#)}:{{
reserved. Beach of this condition is liable for legal action. . . . . '’Y"W aTe

!!!iTj§}:4;:ITiliii!€§££§:;:£i';iii!:;!If#iTbIg!!!!?i:it:I;;":\
L.~:E:~„„.____._:**~;„T'
;Fi;it(:ai?!##!(fp6r/iIa[::;£SEO) 25511379 Mobile No.9?@%u/3£o%T6g}

DISTRIBUTION QENTBES>

Nirali Prakashan
(For orders within Pune)

Nirali Prakashan
(For orders outside Pune)

Nirali Prakashan

> DISTRIBUTION
Nirali Prakashan

Nirali Prakashan

Niroli Prakashan

Nirali Prakashan

Nlrali Prakashan

Mob: 9449043034
atianline.comEmaIl: niraIibangalore@prag

ChennaIOther Branches: Hyderabad

I wbvw,pIa(I'tWaA
=Id u=:+WIBHIMMEM8

g
a

119, Budhwar Peth, Jogeshwari Mandir Lane, Pune 411cx}2
Maharashtra, Tel: (020) 2zH5 2W, Mobile: 9657703145 '
Email: niralilocal@pragationline.com
S. No, 28/27, Dhayari, Near Asian College Pune 411(Hl
Tel: (020) 24690204; Mobile: 9657703143
Email: bookorder@pragationtine,corn
MUMBAI
385. S.V.P. Road, Rasdhara Co-op. Hsg. Society Ltd„
Girgaum, Mumbai 400C>CFL Maharashtra;
Mobile: 9320129587 Tel: (022) 2.385 6339 / 2386 9976,
Fax: (022) 2386 9976
}mail: niralimumbai@pragationline.com

BRANCHES ' -

34, V. V. Golani Market, Navi Peth, Jalgaon 425001.
Maharashtra, Tel: (0257) 222 0395, Mob: %29+ 918HI
Email: niralijaigaon@pragationline.com
KOLHAPUR -
New Mahadvar Road. Kedar Plaza, la Floor QpR IDOI Bank
Kolhapur 416 012. Maharashtra. Mob: 985CXH6ISS:
Email: ninlikolhapur@pragationline.com
NAGPUR ' -
Above Maratha Mandir, Shop No. 3, First noon . . I ,
Rani Jhanshi Square, Si£;bul ai, N;gpur acx>la-MahaFashtra
Tel: (0712) 254 7129;
Email: ninlinagpur@pragationline.comDELHI -' ' -

b5{{}liI E : :iTsTI IIiTIBI E:{efh{$ :i!!!!:DR:\: ::In:

B;E:::;i: ::rr; IIyE =$PuT; ! :6 &:hI : r : :hI 11:;5b1sLI

j
3



Contents

1. PractIcal I

2. Practical II

3. PractIcal III

4+ Practical IV

Annexure - 1 ; Pascal's Triangle

References

••a

}

1'1 _ 1854

2.1 - 272

3.1 – 3.44

4.1 – 4.58

AnI – A.I

R..1 – R.1

g

+KAR



PI

hI::l=
:'ii,=?

e +

Dr. v. B. $HIMPALt [M. Sc. Ph. D.,FIAAT)

He is working as AssocIate Professor in department of Botany in the New CoHegep Kolhapur. He
has worked as Lutunr in Elphinstone College, MumbaI and in the Centre for ErwlronmeM
Management and Degraded EcosYstems at UnIversitY of Delhi as SenIor Research Fellow {SHE). He
has published 60 research papers in reputed and referred journals of Taxonomy and
Bbsystemadcs. He has pubIIshed a reference book 'Flora of Baramatl'. Late Housabai Pawar
Charitable Trust, Kolhapurfeticitated him with 'Best Teacher Award’. He is workIng as a member of
BOS in Botany, Shiva$ Univergbr, Kolhapur. Recently, Maharashtra State BIodIversity Board has
been appointed him as a member of technical support team for Kolhapur DIstrIct.

Dr. NA. KULXARNI
M.Sc., Ph.D., P.G. Dip. in Ecol. & Environment at lIEE, New Delhi

He is working as a Professor and Head in Department of BotanY since 1989. He has published
21 research papers in International and National level journals. He has authored and Edited several
books on Ecok>gy and Environment with ISSN/ISBN standards. He is worked as a Coauthor of
prestigious Marathi Enqclopedia -Kumar Vistwakosh”. He has offered consultancY on Mangrove
EcoMy and Remote Sensing to several Government and Non-Government organizations. He has
received the Best Teacher Award by several organizations.
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Dv.£ltMtAD€ (M.Sc„ Ph.D.)
He is working as Professor in Department of Botany since 1989. He is teaching Botany for UG

and PG Classes for last 29 years. He has published 46 research papers in National and International
journals. He was worked as a Member of Board of Studies in Botany and Senate member in Shivaji
UntvwsRz K£Hhapur. Presently he is working as a Member of FacultY in Science and Technology by

dte8oaalofStudies in Botany, ShivajiUniversitv, Kolhapur.

9r.G.6.PafDAR (M. Sc„ Ph.D. FIAAT}
He has 14 years experience of teaching to undergraduate classes at Yashwantraa Chavan

CoBeBe of Science, brad. He completed his M. Sc. (Botany) with specialization in 'Angiosperm
Tanxx>ITV from Shivaji University, Kolhapur and his Ph. D. on Taxonomical Studies in Grasses of
Matnrashtn'. He has published about 16 research papers in journals of repute such as Kew
8tHteU& Phytocrnnologia, Rheedea, J. Bom. nat. Hist. Soc. and Indian Forester. He authored books
such as Grasses of Maharashtra and Know your Grass Genera Through Hand Lens' published bY
Shinji University,Kolhapun He has contrbutedindlscovew offournewspedes of grasses.

Dr.S.£XtXY[{M.Sc., Ph.D„ SET-Life Sciences)
He is worting as Assistant Professor (Botany) at Yashwantrao Chavan Wanna MahavidWlaW,

Warananagar and have teaching experience of 14 years at UG and PG level. He has completed
M,Sc. from Shjyaji University, Kolhapur [MAH) with specialization in 'Cyto-genetics and Rant
breeding’ and Ph.D. from M,K, Bhavnagar University, BhavnaBar (Gujarat) on 'Eco-physIologY of
bak>phyt£s’. He worked as research fellow for the project sanctIoned by Dept. of Ocean
Development, New Delhi and completed project funded by UGC. He has pubIIshed 12 reseatch
paHrs, edited proceedings of conferences and authored artIcles in Marathi EncYclopedIa 'Kuataf
Yi£hwak)sh’. He has created educational videos for YouTube Channel. He is recipient of 'Best papa
pe$entationAwardg’ at National and International Conferences.
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Chernically Synthesized Yb2S3 @ GO
Composite Thin films

rareIn the recent years earth metal (REM) sulfide thi rrate'ria is
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adsorption and reaction chemical bathlayertonic

GO thin filmdeposition (CBD) method for Yb2S3
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Dr. Shivaji Ubale received his Ph.D, in Physics from
D. Y. PatH Education Society, Kolhapur India under
the guidance of Prof . C. D. Lokhande. During his
Ph.D., he was awarded by JRF by DST-SERB New
Dehli (India) and (;SMNRF Govt. of Maharashtra
(India). He has published 15 research articles in
peer review international journals.
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Chapter - 2
Biosynthesis of Silver Nanomaterials and Its Biological

Activity
S.H. Burungale, A.V. Mali and R.S. Patil

Abstract

In this Chapter well, defined silver nanoparticles were synthesized by
using Flower Extracts of Caesalpinia pulchirrima . After exposing the silver
ions to the Flower Extracts of Caesalpinia pulchirrima, the rapid reduction
of silver ions led to the formation of stable AgNPs in solution due to the
reducing and stabilizing properties of Flower Extracts of Caesalpinia
pulchirrima juice. The synthesized NPs were analyzed by ultraviolet-visible
spectroscopy. The as-synthesized AgNPs were phase pure and well
crystalline with a face-centered cubic structure. The antimicrobial activity of
the synthesized AgNPs was investigated against Escherichia coli and
Pseudomonas aeruginosa by agar well diffusion method. This newly
developed method is eco-friendly and could prove a better substitute for the

current physical and chemical methods for the synthesis ofAgNPs.

Keywords: biosynthesis, silver nanoparticles, Caesalpinia pulcherrima
flower extract, characterization, anti-bacterial activity

1. Introduction

Nanotechnology has gained huge attention over time. The fundamental

component of nanotechnology is the nanoparticles. Nanoparticles are
particles between 1 and 100 nanometers in size and are made up of carbon,
metal, metal oxides or organic matter [1]. The nanoparticles exhibit a unique
physical, chemical and biological properties at nanoscale compared to their
respective particles at higher scales. This phenomenon is due to a relatively
larger surface area to the volume, increased reactivity or stability in a

chemical process, enhanced mechanical strength, etc. [2]. This property of
nanoparticles has led to its use various applications. The nanoparticle differs
from various dimensions, to shapes and sizes apart from their material [3]. A
nanoparticle can be either a zero dimensional where the length, breadth and
height is fixed at a single point for example nano dots, one dimensional
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