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List of Links for Teachers ICT for Teaching Learning Process  

Year 2018-19 

Department 
Name of 
Teacher

s  

E-content Document link 

Botany 

Dr. 

Vikram 
Khillare 

PPT Handouts 

https://drive.google.com/file/d/1CdcK
kvR7SKgS-

LGEJXMxejqi5uDkhkDn/view?usp=s

haring 

Dr. 
Mahesh 

Kulthe 

PPT Handouts 
https://drive.google.com/file/d/1N8pK
gtqGmijCuoBAbCq9hmaYbDoAyQI-

/view?usp=sharing  

Zoology 

Dr. 

Snehalat

a 

Ankara
m 

KRC e-

resources 

https://drive.google.com/file/d/1W93f

bhbscbuRvXInX4xGLd8wagQmyQ3J
/view?usp=sharing  

Moodle LMS 

https://drive.google.com/file/d/14hsnb

QI9GgzqZdX9Sa28tImyvvwQ7Dhf/vi
ew?usp=sharing 

You Tube Link 

https://drive.google.com/drive/folders/

1_KW6dAbS4W_oiEJr0-a-

7pV14769k4O-?usp=sharing 

Zoology PPT 

https://drive.google.com/drive/folders/

1hdtQUFAHhF8_Go6i8lR90nyYJA2b

BehR?usp=sharing  

zoowithme_blog 
https://drive.google.com/drive/folders/
1TiQaPdNDxOh2cfP7863oh2Q5a0T7

b_r7?usp=sharing 

Computer Science 

Dr. 

Savita 
Lothe 

ICT_Savita 

Lothe 

https://drive.google.com/file/d/184ON
sKOmktW0g3XfXmC781_NSdFXrX

Dc/view?usp=sharing  

Criteria_4.3_Dr 
Savita Lothe 

sem June-Nov 

https://drive.google.com/file/d/1nQoB
PqHqBHoLr7nGlcpNduALIGz2ZACy

/view?usp=sharing 

Criteria_4.3_Dr 

Savita Lothe 

sem Dec - 

March 

https://drive.google.com/file/d/1gW8R

8jxLJfK-

RTF1EhmcScL8iD_nn763/view?usp=

sharing 

https://drive.google.com/file/d/1CdcKkvR7SKgS-LGEJXMxejqi5uDkhkDn/view?usp=sharing
https://drive.google.com/file/d/1CdcKkvR7SKgS-LGEJXMxejqi5uDkhkDn/view?usp=sharing
https://drive.google.com/file/d/1CdcKkvR7SKgS-LGEJXMxejqi5uDkhkDn/view?usp=sharing
https://drive.google.com/file/d/1CdcKkvR7SKgS-LGEJXMxejqi5uDkhkDn/view?usp=sharing
https://drive.google.com/file/d/1N8pKgtqGmijCuoBAbCq9hmaYbDoAyQI-/view?usp=sharing
https://drive.google.com/file/d/1N8pKgtqGmijCuoBAbCq9hmaYbDoAyQI-/view?usp=sharing
https://drive.google.com/file/d/1N8pKgtqGmijCuoBAbCq9hmaYbDoAyQI-/view?usp=sharing
https://drive.google.com/file/d/1W93fbhbscbuRvXInX4xGLd8wagQmyQ3J/view?usp=sharing
https://drive.google.com/file/d/1W93fbhbscbuRvXInX4xGLd8wagQmyQ3J/view?usp=sharing
https://drive.google.com/file/d/1W93fbhbscbuRvXInX4xGLd8wagQmyQ3J/view?usp=sharing
https://drive.google.com/file/d/14hsnbQI9GgzqZdX9Sa28tImyvvwQ7Dhf/view?usp=sharing
https://drive.google.com/file/d/14hsnbQI9GgzqZdX9Sa28tImyvvwQ7Dhf/view?usp=sharing
https://drive.google.com/file/d/14hsnbQI9GgzqZdX9Sa28tImyvvwQ7Dhf/view?usp=sharing
https://drive.google.com/drive/folders/1hdtQUFAHhF8_Go6i8lR90nyYJA2bBehR?usp=sharing
https://drive.google.com/drive/folders/1hdtQUFAHhF8_Go6i8lR90nyYJA2bBehR?usp=sharing
https://drive.google.com/drive/folders/1hdtQUFAHhF8_Go6i8lR90nyYJA2bBehR?usp=sharing
https://drive.google.com/drive/folders/1TiQaPdNDxOh2cfP7863oh2Q5a0T7b_r7?usp=sharing
https://drive.google.com/drive/folders/1TiQaPdNDxOh2cfP7863oh2Q5a0T7b_r7?usp=sharing
https://drive.google.com/drive/folders/1TiQaPdNDxOh2cfP7863oh2Q5a0T7b_r7?usp=sharing
https://drive.google.com/file/d/184ONsKOmktW0g3XfXmC781_NSdFXrXDc/view?usp=sharing
https://drive.google.com/file/d/184ONsKOmktW0g3XfXmC781_NSdFXrXDc/view?usp=sharing
https://drive.google.com/file/d/184ONsKOmktW0g3XfXmC781_NSdFXrXDc/view?usp=sharing
https://drive.google.com/file/d/1gW8R8jxLJfK-RTF1EhmcScL8iD_nn763/view?usp=sharing
https://drive.google.com/file/d/1gW8R8jxLJfK-RTF1EhmcScL8iD_nn763/view?usp=sharing
https://drive.google.com/file/d/1gW8R8jxLJfK-RTF1EhmcScL8iD_nn763/view?usp=sharing
https://drive.google.com/file/d/1gW8R8jxLJfK-RTF1EhmcScL8iD_nn763/view?usp=sharing


Criteria 4.3.3 I, 
III, V sem (e-

content) 

https://drive.google.com/drive/folders/
18XITkzpfG_u-

lgEbmJ4y6kbNeoX4968-?usp=sharing  

Criteria 4.3.3 II, 

IV, VI sem (e-

content) 

https://drive.google.com/drive/folders/

1ybFQ-5pEgc6h-
_vgb7CQw0tx6XAoVndh?usp=sharin

g 

Mr. 

Amol 

Chavan 

ICT_Amol 

Chavan 

https://drive.google.com/file/d/1hRcB

Hz5QHR773NHRmBJ-
up8oZYJIOBwF/view?usp=sharing  

Criteria 4.3.3 

I,III,V sem 

https://drive.google.com/file/d/1dvTU

AnzVU1tJkl2oTtLgI8yploSwmXaN/v
iew?usp=sharing  

Criteria 4.3.3 
II,IV,VI sem 

https://drive.google.com/file/d/1wALs

CR15LHpCH65NtXjoD02SgGk-

RikU/view?usp=sharing  

Criteria 4.3.3 I, 

III, V sem (e-

content) 

https://drive.google.com/drive/folders/

1sBotJTbZW3mYe2ITERbmrbeIrdEw

Fd6j?usp=sharing  

Criteria 4.3.3 II, 
IV, VI sem (e-

content) 

https://drive.google.com/drive/folders/
1bQEQFp4pc3FoNhuqwamPTRm6pH

MHJ0ah?usp=sharing  

Ms. 
Snehal 

Kulthe 

ICT_Snehal 

Kulthe 

https://drive.google.com/file/d/1Lmrp

GaW7rwiQO83ZtIX-
ILA6o5zXyGYP/view?usp=sharing  

Criteria_Snehal 
KultheIII, V 

https://drive.google.com/file/d/1I5D0

DOn-
DYZClo5psdLwtDDYRc8JZbhy/view

?usp=sharing 

Criteria_Snehal 

KultheIV, VI 

https://drive.google.com/file/d/1_K7jd

kP5Bj5YLUk1U7hMqDsuUJlRBD_B
/view?usp=sharing  

Criteria 4.3.3 

Sem III,V 

https://drive.google.com/drive/folders/

1B5AfJGwtzNYwlojK5muKySpF1Yk

nhe0k?usp=sharing  

Criteria 4.3.3 
Sem IV,VI 

https://drive.google.com/drive/folders/

18Fr_vvlugzoZlq2wd0y_gFDtR27sf1c

x?usp=sharing 

Ms. 

Vaishali 

Chinchk
hede 

ICT_Vaishali 

Chinchkhede 

https://drive.google.com/file/d/1vgIDs
29X7HkgQFfS1OkxdG3Lg6_5eFM8/

view?usp=sharing  

Criteria 4.3.3 I, https://drive.google.com/drive/folders/

https://drive.google.com/drive/folders/18XITkzpfG_u-lgEbmJ4y6kbNeoX4968-?usp=sharing
https://drive.google.com/drive/folders/18XITkzpfG_u-lgEbmJ4y6kbNeoX4968-?usp=sharing
https://drive.google.com/drive/folders/18XITkzpfG_u-lgEbmJ4y6kbNeoX4968-?usp=sharing
https://drive.google.com/drive/folders/1ybFQ-5pEgc6h-_vgb7CQw0tx6XAoVndh?usp=sharing
https://drive.google.com/drive/folders/1ybFQ-5pEgc6h-_vgb7CQw0tx6XAoVndh?usp=sharing
https://drive.google.com/drive/folders/1ybFQ-5pEgc6h-_vgb7CQw0tx6XAoVndh?usp=sharing
https://drive.google.com/drive/folders/1ybFQ-5pEgc6h-_vgb7CQw0tx6XAoVndh?usp=sharing
https://drive.google.com/file/d/1hRcBHz5QHR773NHRmBJ-up8oZYJIOBwF/view?usp=sharing
https://drive.google.com/file/d/1hRcBHz5QHR773NHRmBJ-up8oZYJIOBwF/view?usp=sharing
https://drive.google.com/file/d/1hRcBHz5QHR773NHRmBJ-up8oZYJIOBwF/view?usp=sharing
https://drive.google.com/file/d/1dvTUAnzVU1tJkl2oTtLgI8yploSwmXaN/view?usp=sharing
https://drive.google.com/file/d/1dvTUAnzVU1tJkl2oTtLgI8yploSwmXaN/view?usp=sharing
https://drive.google.com/file/d/1dvTUAnzVU1tJkl2oTtLgI8yploSwmXaN/view?usp=sharing
https://drive.google.com/file/d/1wALsCR15LHpCH65NtXjoD02SgGk-RikU/view?usp=sharing
https://drive.google.com/file/d/1wALsCR15LHpCH65NtXjoD02SgGk-RikU/view?usp=sharing
https://drive.google.com/file/d/1wALsCR15LHpCH65NtXjoD02SgGk-RikU/view?usp=sharing
https://drive.google.com/drive/folders/1sBotJTbZW3mYe2ITERbmrbeIrdEwFd6j?usp=sharing
https://drive.google.com/drive/folders/1sBotJTbZW3mYe2ITERbmrbeIrdEwFd6j?usp=sharing
https://drive.google.com/drive/folders/1sBotJTbZW3mYe2ITERbmrbeIrdEwFd6j?usp=sharing
https://drive.google.com/drive/folders/1bQEQFp4pc3FoNhuqwamPTRm6pHMHJ0ah?usp=sharing
https://drive.google.com/drive/folders/1bQEQFp4pc3FoNhuqwamPTRm6pHMHJ0ah?usp=sharing
https://drive.google.com/drive/folders/1bQEQFp4pc3FoNhuqwamPTRm6pHMHJ0ah?usp=sharing
https://drive.google.com/file/d/1LmrpGaW7rwiQO83ZtIX-ILA6o5zXyGYP/view?usp=sharing
https://drive.google.com/file/d/1LmrpGaW7rwiQO83ZtIX-ILA6o5zXyGYP/view?usp=sharing
https://drive.google.com/file/d/1LmrpGaW7rwiQO83ZtIX-ILA6o5zXyGYP/view?usp=sharing
https://drive.google.com/file/d/1I5D0DOn-DYZClo5psdLwtDDYRc8JZbhy/view?usp=sharing
https://drive.google.com/file/d/1I5D0DOn-DYZClo5psdLwtDDYRc8JZbhy/view?usp=sharing
https://drive.google.com/file/d/1I5D0DOn-DYZClo5psdLwtDDYRc8JZbhy/view?usp=sharing
https://drive.google.com/file/d/1I5D0DOn-DYZClo5psdLwtDDYRc8JZbhy/view?usp=sharing
https://drive.google.com/file/d/1_K7jdkP5Bj5YLUk1U7hMqDsuUJlRBD_B/view?usp=sharing
https://drive.google.com/file/d/1_K7jdkP5Bj5YLUk1U7hMqDsuUJlRBD_B/view?usp=sharing
https://drive.google.com/file/d/1_K7jdkP5Bj5YLUk1U7hMqDsuUJlRBD_B/view?usp=sharing
https://drive.google.com/drive/folders/1B5AfJGwtzNYwlojK5muKySpF1Yknhe0k?usp=sharing
https://drive.google.com/drive/folders/1B5AfJGwtzNYwlojK5muKySpF1Yknhe0k?usp=sharing
https://drive.google.com/drive/folders/1B5AfJGwtzNYwlojK5muKySpF1Yknhe0k?usp=sharing
https://drive.google.com/drive/folders/18Fr_vvlugzoZlq2wd0y_gFDtR27sf1cx?usp=sharing
https://drive.google.com/drive/folders/18Fr_vvlugzoZlq2wd0y_gFDtR27sf1cx?usp=sharing
https://drive.google.com/drive/folders/18Fr_vvlugzoZlq2wd0y_gFDtR27sf1cx?usp=sharing
https://drive.google.com/file/d/1vgIDs29X7HkgQFfS1OkxdG3Lg6_5eFM8/view?usp=sharing
https://drive.google.com/file/d/1vgIDs29X7HkgQFfS1OkxdG3Lg6_5eFM8/view?usp=sharing
https://drive.google.com/file/d/1vgIDs29X7HkgQFfS1OkxdG3Lg6_5eFM8/view?usp=sharing
https://drive.google.com/drive/folders/1OX-O5rCQGnkMPqtHtJs5qBP4mHtOdWwf?usp=sharing


III, V sem (e-
content) 

1OX-
O5rCQGnkMPqtHtJs5qBP4mHtOdW

wf?usp=sharing  

Criteria 4.3.3 II, 

IV, VI sem (e-
content) 

https://drive.google.com/drive/folders/

1_mgLfS7Gf8OokR9qrLM8idM8eGo
nI07_?usp=sharing  

Ms. 

Varsha 

Gokhale 

ICT_Varsha 

Gokhale 

https://drive.google.com/file/d/1racNe

pIKHjflbwCDrHn4rPBoQni_j0y0/vie

w?usp=sharing  

Criteria 4.3.3 I, 

III, V sem (e-

content) 

https://drive.google.com/drive/folders/

1HkPd9Wocwp64oNkt74w8LGKFFZ

MElIbu?usp=sharing 

Criteria 4.3.3 II, 

IV, VI sem (e-

content) 

https://drive.google.com/drive/folders/

1ilYmfUdH1iUd665Aeo1GcudY4Ke-

bD9Y?usp=sharing  

Physics 

Dr. 
Surekha 

Patanka

r 

Baisc of 

Crytallography 

https://drive.google.com/file/d/1wPQ9
IR-

bAsIzv8PsYqYXD3dXV6jiv4Zy/view

?ts=5da9759f 

PPT 
https://drive.google.com/drive/folders/
1PHJE015gB-

DJKaACDx6yyN0EYibnzDxn  

Ms. 

Manisha 
Ghogre 

Types of Laser 

PPT 

https://drive.google.com/file/d/1FVH_
RoEhkBTu4B55d__Ghec0XAi9iUUs/

view?usp=sharing  

Moodle  

https://drive.google.com/file/d/1btPQ5

DqNhi6gDw1uB-wbvtK-
pFlDYrqy/view?usp=sharing  

Atomic Physics 

https://drive.google.com/file/d/1IB-

bH86zf3vw5VYK6SFhcTGb0JDal5c0

/view?usp=sharing  

Mathematics 

Ms. 

Geeta 

Kawale 

Bridge Course 

https://drive.google.com/file/d/1qnz0ti

BAiiu4d-xUoTM7m-PrODm-

Vzyv/view?usp=sharing 

Dr. 
Jayshree 

Patil 

PPT Handouts 
https://drive.google.com/file/d/1MjTr2
8m2wTh6QO1qTbMIrDqGRsaYLNv

u/view?usp=sharing  

Chemistry 

Dr. 

Jagdish 

Bharad 

Chemistry PPT 
https://drive.google.com/drive/folders/
1VPQRsJKsYtlXIvhUhKJsWNZcDy

L0sJOM?usp=sharing 

Nuclear 

Magnetic 

https://drive.google.com/file/d/1psJVa

1YGeNRAq-

https://drive.google.com/drive/folders/1OX-O5rCQGnkMPqtHtJs5qBP4mHtOdWwf?usp=sharing
https://drive.google.com/drive/folders/1OX-O5rCQGnkMPqtHtJs5qBP4mHtOdWwf?usp=sharing
https://drive.google.com/drive/folders/1OX-O5rCQGnkMPqtHtJs5qBP4mHtOdWwf?usp=sharing
https://drive.google.com/drive/folders/1_mgLfS7Gf8OokR9qrLM8idM8eGonI07_?usp=sharing
https://drive.google.com/drive/folders/1_mgLfS7Gf8OokR9qrLM8idM8eGonI07_?usp=sharing
https://drive.google.com/drive/folders/1_mgLfS7Gf8OokR9qrLM8idM8eGonI07_?usp=sharing
https://drive.google.com/file/d/1racNepIKHjflbwCDrHn4rPBoQni_j0y0/view?usp=sharing
https://drive.google.com/file/d/1racNepIKHjflbwCDrHn4rPBoQni_j0y0/view?usp=sharing
https://drive.google.com/file/d/1racNepIKHjflbwCDrHn4rPBoQni_j0y0/view?usp=sharing
https://drive.google.com/drive/folders/1HkPd9Wocwp64oNkt74w8LGKFFZMElIbu?usp=sharing
https://drive.google.com/drive/folders/1HkPd9Wocwp64oNkt74w8LGKFFZMElIbu?usp=sharing
https://drive.google.com/drive/folders/1HkPd9Wocwp64oNkt74w8LGKFFZMElIbu?usp=sharing
https://drive.google.com/drive/folders/1ilYmfUdH1iUd665Aeo1GcudY4Ke-bD9Y?usp=sharing
https://drive.google.com/drive/folders/1ilYmfUdH1iUd665Aeo1GcudY4Ke-bD9Y?usp=sharing
https://drive.google.com/drive/folders/1ilYmfUdH1iUd665Aeo1GcudY4Ke-bD9Y?usp=sharing
https://drive.google.com/file/d/1wPQ9IR-bAsIzv8PsYqYXD3dXV6jiv4Zy/view?ts=5da9759f
https://drive.google.com/file/d/1wPQ9IR-bAsIzv8PsYqYXD3dXV6jiv4Zy/view?ts=5da9759f
https://drive.google.com/file/d/1wPQ9IR-bAsIzv8PsYqYXD3dXV6jiv4Zy/view?ts=5da9759f
https://drive.google.com/file/d/1wPQ9IR-bAsIzv8PsYqYXD3dXV6jiv4Zy/view?ts=5da9759f
https://drive.google.com/drive/folders/1PHJE015gB-DJKaACDx6yyN0EYibnzDxn
https://drive.google.com/drive/folders/1PHJE015gB-DJKaACDx6yyN0EYibnzDxn
https://drive.google.com/drive/folders/1PHJE015gB-DJKaACDx6yyN0EYibnzDxn
https://drive.google.com/file/d/1FVH_RoEhkBTu4B55d__Ghec0XAi9iUUs/view?usp=sharing
https://drive.google.com/file/d/1FVH_RoEhkBTu4B55d__Ghec0XAi9iUUs/view?usp=sharing
https://drive.google.com/file/d/1FVH_RoEhkBTu4B55d__Ghec0XAi9iUUs/view?usp=sharing
https://drive.google.com/file/d/1btPQ5DqNhi6gDw1uB-wbvtK-pFlDYrqy/view?usp=sharing
https://drive.google.com/file/d/1btPQ5DqNhi6gDw1uB-wbvtK-pFlDYrqy/view?usp=sharing
https://drive.google.com/file/d/1btPQ5DqNhi6gDw1uB-wbvtK-pFlDYrqy/view?usp=sharing
https://drive.google.com/file/d/1IB-bH86zf3vw5VYK6SFhcTGb0JDal5c0/view?usp=sharing
https://drive.google.com/file/d/1IB-bH86zf3vw5VYK6SFhcTGb0JDal5c0/view?usp=sharing
https://drive.google.com/file/d/1IB-bH86zf3vw5VYK6SFhcTGb0JDal5c0/view?usp=sharing
https://drive.google.com/file/d/1qnz0tiBAiiu4d-xUoTM7m-PrODm-Vzyv/view?usp=sharing
https://drive.google.com/file/d/1qnz0tiBAiiu4d-xUoTM7m-PrODm-Vzyv/view?usp=sharing
https://drive.google.com/file/d/1qnz0tiBAiiu4d-xUoTM7m-PrODm-Vzyv/view?usp=sharing
https://drive.google.com/file/d/1MjTr28m2wTh6QO1qTbMIrDqGRsaYLNvu/view?usp=sharing
https://drive.google.com/file/d/1MjTr28m2wTh6QO1qTbMIrDqGRsaYLNvu/view?usp=sharing
https://drive.google.com/file/d/1MjTr28m2wTh6QO1qTbMIrDqGRsaYLNvu/view?usp=sharing
https://drive.google.com/drive/folders/1VPQRsJKsYtlXIvhUhKJsWNZcDyL0sJOM?usp=sharing
https://drive.google.com/drive/folders/1VPQRsJKsYtlXIvhUhKJsWNZcDyL0sJOM?usp=sharing
https://drive.google.com/drive/folders/1VPQRsJKsYtlXIvhUhKJsWNZcDyL0sJOM?usp=sharing
https://drive.google.com/file/d/1psJVa1YGeNRAq-X3aeerQXcqg8ffF77a/view?usp=sharing
https://drive.google.com/file/d/1psJVa1YGeNRAq-X3aeerQXcqg8ffF77a/view?usp=sharing


Resonance 
Spectroscopy 

X3aeerQXcqg8ffF77a/view?usp=shari
ng 

Coordination 
Compounds 

https://drive.google.com/file/d/1AbFS

XhJOSDzcgC2wKDmdrK97fiacibrn/v

iew?usp=sharing 

Dr. 
Balaji 

Madje 

Chemistry PPT 

https://drive.google.com/drive/folders/

1blekscphdavsqf0XqY7uOrOdc32Ef3

Ch?usp=sharing  

Aldehydes and 

Ketones  

https://drive.google.com/file/d/1PgtCC
5Cx8LVlJ2I1Fsvc7Qgl3G4dLjV5/vie

w?usp=sharing 

Sociology 
Dr. 
Devraj 

Darade 

Identity Crises 

among the 
Denotified 

Nomadic Tribes 

https://drive.google.com/file/d/1bvN4

vGfy5Ii5aqTkYgUpMC_PeSj4uFCQ/

view?usp=sharing  

Research 

Methodology 

https://drive.google.com/file/d/1VQiIb
Z46pSfhhnYgmnRS7f5W4tisysA3/vie

w?usp=sharing  

Research Project 

Work 

https://drive.google.com/file/d/1t8lVn

3z7ycXR5VyQHC7X-
lphxuj8e0NM/view?usp=sharing 

Women 
Empowerment 

https://drive.google.com/file/d/1RzHV

QpI8GiqF23AYDi6ykE-

MZqvid2jZ/view?usp=sharing  

Bridge 

Communication 

Skill 

https://drive.google.com/file/d/19rkaH

WeaaNo5ybsVQEza5E3AofDppoPQ/

view?usp=sharing  

Public Administration 

Dr. 
Hanuma

n 

Wankar 

Public 

Administration 
B.A. PPT 

https://drive.google.com/drive/folders/

1q872ZDAOolOJeId4ivNSmxT1_gT
YHVsa?usp=sharing 

Hindi 

Dr. 
Balaji  

Jokre 

Hindi 

https://drive.google.com/file/d/1KDH

wc9hGKYXPmatrx1sep9cHCSw02S

D6/view?usp=sharing  

Hindi Video 

Link 

https://drive.google.com/file/d/1wsIwj
N4UoZhcuXLqO6ne-

ZZkWVLjynEn/view?usp=sharing  

Dr. 

Sunita 

Rathod 

Banjara Stree 

Lok Geet Aur 

Samaj  

https://drive.google.com/file/d/1tPVz

wbuAfkO9o-_U-
76cTWUO_hzz5fDJ/view?usp=sharin

g 

Mahadevi   

https://drive.google.com/file/d/1psJVa1YGeNRAq-X3aeerQXcqg8ffF77a/view?usp=sharing
https://drive.google.com/file/d/1psJVa1YGeNRAq-X3aeerQXcqg8ffF77a/view?usp=sharing
https://drive.google.com/drive/folders/1blekscphdavsqf0XqY7uOrOdc32Ef3Ch?usp=sharing
https://drive.google.com/drive/folders/1blekscphdavsqf0XqY7uOrOdc32Ef3Ch?usp=sharing
https://drive.google.com/drive/folders/1blekscphdavsqf0XqY7uOrOdc32Ef3Ch?usp=sharing
https://drive.google.com/file/d/1bvN4vGfy5Ii5aqTkYgUpMC_PeSj4uFCQ/view?usp=sharing
https://drive.google.com/file/d/1bvN4vGfy5Ii5aqTkYgUpMC_PeSj4uFCQ/view?usp=sharing
https://drive.google.com/file/d/1bvN4vGfy5Ii5aqTkYgUpMC_PeSj4uFCQ/view?usp=sharing
https://drive.google.com/file/d/1VQiIbZ46pSfhhnYgmnRS7f5W4tisysA3/view?usp=sharing
https://drive.google.com/file/d/1VQiIbZ46pSfhhnYgmnRS7f5W4tisysA3/view?usp=sharing
https://drive.google.com/file/d/1VQiIbZ46pSfhhnYgmnRS7f5W4tisysA3/view?usp=sharing
https://drive.google.com/file/d/1t8lVn3z7ycXR5VyQHC7X-lphxuj8e0NM/view?usp=sharing
https://drive.google.com/file/d/1t8lVn3z7ycXR5VyQHC7X-lphxuj8e0NM/view?usp=sharing
https://drive.google.com/file/d/1t8lVn3z7ycXR5VyQHC7X-lphxuj8e0NM/view?usp=sharing
https://drive.google.com/file/d/1RzHVQpI8GiqF23AYDi6ykE-MZqvid2jZ/view?usp=sharing
https://drive.google.com/file/d/1RzHVQpI8GiqF23AYDi6ykE-MZqvid2jZ/view?usp=sharing
https://drive.google.com/file/d/1RzHVQpI8GiqF23AYDi6ykE-MZqvid2jZ/view?usp=sharing
https://drive.google.com/file/d/19rkaHWeaaNo5ybsVQEza5E3AofDppoPQ/view?usp=sharing
https://drive.google.com/file/d/19rkaHWeaaNo5ybsVQEza5E3AofDppoPQ/view?usp=sharing
https://drive.google.com/file/d/19rkaHWeaaNo5ybsVQEza5E3AofDppoPQ/view?usp=sharing
https://drive.google.com/file/d/1KDHwc9hGKYXPmatrx1sep9cHCSw02SD6/view?usp=sharing
https://drive.google.com/file/d/1KDHwc9hGKYXPmatrx1sep9cHCSw02SD6/view?usp=sharing
https://drive.google.com/file/d/1KDHwc9hGKYXPmatrx1sep9cHCSw02SD6/view?usp=sharing
https://drive.google.com/file/d/1wsIwjN4UoZhcuXLqO6ne-ZZkWVLjynEn/view?usp=sharing
https://drive.google.com/file/d/1wsIwjN4UoZhcuXLqO6ne-ZZkWVLjynEn/view?usp=sharing
https://drive.google.com/file/d/1wsIwjN4UoZhcuXLqO6ne-ZZkWVLjynEn/view?usp=sharing
https://drive.google.com/file/d/1tPVzwbuAfkO9o-_U-76cTWUO_hzz5fDJ/view?usp=sharing
https://drive.google.com/file/d/1tPVzwbuAfkO9o-_U-76cTWUO_hzz5fDJ/view?usp=sharing
https://drive.google.com/file/d/1tPVzwbuAfkO9o-_U-76cTWUO_hzz5fDJ/view?usp=sharing
https://drive.google.com/file/d/1tPVzwbuAfkO9o-_U-76cTWUO_hzz5fDJ/view?usp=sharing


Varma ka hindi 
sahitya me 

yogda 

Premchand Ke 

Kafan Kahani 
Me Arthik 

Aevam Samajik 

Vishamta 

https://drive.google.com/file/d/1QbXS
1ybvZhaWLlws1yKX6d-

SJBGgYl0d/view?usp=sharing  

Marathi 
Dr. 
Shivchr

an Giri 

Marathi Bhasha 
(Yolakh ani 

Etihas) 

https://drive.google.com/file/d/1E-
0mkxqS8vrvzOsFP0j5UH6k2sHWJ8E

t/view?usp=sharing  

Library 
Dr. 
Veena 

Kamble 

Digital Library 
https://drive.google.com/file/d/1y8q8b
hNU1P1UN7Qag6HtRgHYwOTIpsA

4/view?usp=sharing  

 

   

 

 

 

 

 

https://drive.google.com/file/d/1QbXS1ybvZhaWLlws1yKX6d-SJBGgYl0d/view?usp=sharing
https://drive.google.com/file/d/1QbXS1ybvZhaWLlws1yKX6d-SJBGgYl0d/view?usp=sharing
https://drive.google.com/file/d/1QbXS1ybvZhaWLlws1yKX6d-SJBGgYl0d/view?usp=sharing
https://drive.google.com/file/d/1E-0mkxqS8vrvzOsFP0j5UH6k2sHWJ8Et/view?usp=sharing
https://drive.google.com/file/d/1E-0mkxqS8vrvzOsFP0j5UH6k2sHWJ8Et/view?usp=sharing
https://drive.google.com/file/d/1E-0mkxqS8vrvzOsFP0j5UH6k2sHWJ8Et/view?usp=sharing
https://drive.google.com/file/d/1y8q8bhNU1P1UN7Qag6HtRgHYwOTIpsA4/view?usp=sharing
https://drive.google.com/file/d/1y8q8bhNU1P1UN7Qag6HtRgHYwOTIpsA4/view?usp=sharing
https://drive.google.com/file/d/1y8q8bhNU1P1UN7Qag6HtRgHYwOTIpsA4/view?usp=sharing


 

 

 

 

Year 2019-20 

Name of Faculty Link 

Prin. Dr. Jagdish Bharad https://drive.google.com/drive/folders/1zr5aVzJvqfNX960aAfkeiqPCnqxg25Hd?usp=sharing  

Dr. Milind Ubale https://drive.google.com/drive/folders/1ckD6JOtY2bobcy4VqL0WVvKuGI6Zn3PQ?usp=sharing  

Smt Manisha Ghogare https://drive.google.com/drive/folders/1Ic2x8WBo01_KQzR6NzcgIDEtDcN0CDty?usp=sharing  

Dr. Jayashree Patil https://drive.google.com/drive/folders/1cZzNaHmpQchqH7S5CF7l-8G1cSQHkP4f?usp=sharing  

Dr. Vikram Khillare https://drive.google.com/drive/folders/1tVBkE_jDXO5Wk6U1jrBs5qkq-OxD8e5_?usp=sharing  

Dr. Balaji Madje https://drive.google.com/drive/folders/18rU4tZoEKDGU5Ix5vYaQIqutrJA9pxib?usp=sharing  

Dr. Jayashree Chamargore https://drive.google.com/drive/folders/1xGv4S_jnI7e0xS5gl8nkT099hELSP-LX?usp=sharing 

Dr. Mahesh Kulthe https://drive.google.com/drive/folders/1PwL_Mvof_Ql20nYEfONC1nwRN8ZC4Dd1?usp=sharing  

Dr.Veena Kamble https://drive.google.com/drive/folders/1F5rklUihTc3KOXt-Kj0re0rkYp-LI7mP?usp=sharing  

Dr. Vikas Choudhari https://drive.google.com/drive/folders/1MtIz-tbNDFOQgLEYhF71GDp1YxLf3vRd?usp=sharing 

Dr. Snehalata Ankaaram https://drive.google.com/drive/folders/1csTzYhHaxjCR17xlGI4etB9WmMY9W4BC?usp=sharing  

Hanuman Wankar https://drive.google.com/drive/folders/1S-tRihY5iqjopZpBZAiKQbkwtvcjx-ue?usp=sharing  

Dr. Savita Lothe https://drive.google.com/drive/folders/15E-g3qkD8SDBqH2xNUB3M49tWGRhIufo?usp=sharing  

Dr. Sunita Rathod https://drive.google.com/drive/folders/1qABD5BMTpL6X2pIL2EGP4KBwuwGqqhgE?usp=sharing  

Vasant Harkal https://drive.google.com/drive/folders/1Z3kS25AzZiarmjycUly7hHYjBNwS-mJQ?usp=sharing 

Mr. Amol Chavan https://drive.google.com/drive/folders/1c8XQpM2vTUZAw9JFLigHr-VIeeUlmSsS?usp=sharing  

Dr.Gajanan Hanvate https://drive.google.com/drive/folders/1Boe32UVIsH5gMixefLj9kRwpxXXXkjoy?usp=sharing  

 

 

 

https://drive.google.com/drive/folders/1zr5aVzJvqfNX960aAfkeiqPCnqxg25Hd?usp=sharing
https://drive.google.com/drive/folders/1ckD6JOtY2bobcy4VqL0WVvKuGI6Zn3PQ?usp=sharing
https://drive.google.com/drive/folders/1Ic2x8WBo01_KQzR6NzcgIDEtDcN0CDty?usp=sharing
https://drive.google.com/drive/folders/1cZzNaHmpQchqH7S5CF7l-8G1cSQHkP4f?usp=sharing
https://drive.google.com/drive/folders/1tVBkE_jDXO5Wk6U1jrBs5qkq-OxD8e5_?usp=sharing
https://drive.google.com/drive/folders/18rU4tZoEKDGU5Ix5vYaQIqutrJA9pxib?usp=sharing
https://drive.google.com/drive/folders/1xGv4S_jnI7e0xS5gl8nkT099hELSP-LX?usp=sharing
https://drive.google.com/drive/folders/1PwL_Mvof_Ql20nYEfONC1nwRN8ZC4Dd1?usp=sharing
https://drive.google.com/drive/folders/1F5rklUihTc3KOXt-Kj0re0rkYp-LI7mP?usp=sharing
https://drive.google.com/drive/folders/1MtIz-tbNDFOQgLEYhF71GDp1YxLf3vRd?usp=sharing
https://drive.google.com/drive/folders/1csTzYhHaxjCR17xlGI4etB9WmMY9W4BC?usp=sharing
https://drive.google.com/drive/folders/1S-tRihY5iqjopZpBZAiKQbkwtvcjx-ue?usp=sharing
https://drive.google.com/drive/folders/15E-g3qkD8SDBqH2xNUB3M49tWGRhIufo?usp=sharing
https://drive.google.com/drive/folders/1qABD5BMTpL6X2pIL2EGP4KBwuwGqqhgE?usp=sharing
https://drive.google.com/drive/folders/1Z3kS25AzZiarmjycUly7hHYjBNwS-mJQ?usp=sharing
https://drive.google.com/drive/folders/1c8XQpM2vTUZAw9JFLigHr-VIeeUlmSsS?usp=sharing
https://drive.google.com/drive/folders/1Boe32UVIsH5gMixefLj9kRwpxXXXkjoy?usp=sharing
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2.3.2. Teachers use ICT enabled tools for effective teaching-learning process 

E-Content Created by Teachers 
 

 

Sr. 

No. 

Name of the 

Dept. 

Name of the 

Teacher 

BSc I BSc II BSc III 

 

 
01 

 
 

 

Chemistry 

 

 
Dr. Jagdish Bharad 

 

https://drive.google.com/drive/folders/1

QbKwC0dtjLT4t6EkX50hWKJYx44g

XMBN?usp=sharing 

 

 

 
---- 

https://drive.google.com/drive/fold

ers/1dxxUHf2gm2OmLX6kTDf7c

Re9kfbT829?usp=sharing 

 

 

 

Dr.Jayashree 

Chamargore 

https://classroom.google.com/c/NDUxN

zc0OTQ5NDYx?cjc=l3o5jad  

https://classroom.google.com/c/

NDUxNzU4NjA5MDMz?cjc=ii

7hu2g  

https://classroom.google.com/c/N

DUxNzMxNDAyODg2?cjc=kc3u

phv  

  

  

  

  

 

 

 

 
 

02 

 

 

 
 

Botany 

 

Dr. Vikram Khilare 

e https://classroom.google.com/c/Mj 

MyMTEwMjk5Nzg5?cjc=mma6tzt  

 
  

 

https://classroom.google.com/u/

0/c/MTE5MjYyNTY4ODQ4?cj

c=sk3rylu 

https://classroom.google.com/u/0/c

/MTE4OTgwMzAxNjkx?cjc=2vb

p4vt 

 

Dr. Mahesh Kulthe  

https://classroom.google.com/u/0/c/ND

M1Mzc0NjYzNzY2?cjc=rxwi3pz 

https://classroom.google.com/u/

0/c/NDM1Mzc0NjYzNTQ1?cjc

=vimhjq3 

https://classroom.google.com/u/0/c

/NDM1MzczNTU4Mjcz?cjc=vbvg

hge 

Mr. Bhushan Patil 
(C.H.B Teacher) 

https://classroom.google.com/c/Mz 
YwMDQzNDcxMzc4?cjc=6i34pbl 

 

https://classroom.google.com/c/
NDQ5NTMyODc1Njkx?cjc=xa

xpwlf 

 

----- 

04 Physics Mrs. Manisha 

Ghogre 
https://drive.google.com/drive/folders/1

wMdeZPtfyXTHvFb7Ao_LxzFQDpY-

MNqX?usp=sharinghttps://classroom

.google.com/c/NDQxMzM1NzA0MjI

3?cjc=xmvffho  

https://classroom.google.com/

c/NDcwODI3ODc1OTkx?cjc=

djmqstn 

https://classroom.google.com/c/
NDY5NzU0NTA3MTA1?cjc=iq7
nmsu 

https://drive.google.com/drive/folders/1QbKwC0dtjLT4t6EkX50hWKJYx44gXMBN?usp=sharing
https://drive.google.com/drive/folders/1QbKwC0dtjLT4t6EkX50hWKJYx44gXMBN?usp=sharing
https://drive.google.com/drive/folders/1QbKwC0dtjLT4t6EkX50hWKJYx44gXMBN?usp=sharing
https://drive.google.com/drive/folders/1dxxUHf2gm2OmLX6kTDf7cRe9kfbT829?usp=sharing
https://drive.google.com/drive/folders/1dxxUHf2gm2OmLX6kTDf7cRe9kfbT829?usp=sharing
https://drive.google.com/drive/folders/1dxxUHf2gm2OmLX6kTDf7cRe9kfbT829?usp=sharing
https://classroom.google.com/c/NDUxNzc0OTQ5NDYx?cjc=l3o5jad
https://classroom.google.com/c/NDUxNzc0OTQ5NDYx?cjc=l3o5jad
https://classroom.google.com/c/NDUxNzU4NjA5MDMz?cjc=ii7hu2g
https://classroom.google.com/c/NDUxNzU4NjA5MDMz?cjc=ii7hu2g
https://classroom.google.com/c/NDUxNzU4NjA5MDMz?cjc=ii7hu2g
https://classroom.google.com/c/NDUxNzMxNDAyODg2?cjc=kc3uphv
https://classroom.google.com/c/NDUxNzMxNDAyODg2?cjc=kc3uphv
https://classroom.google.com/c/NDUxNzMxNDAyODg2?cjc=kc3uphv
https://classroom.google.com/c/NDQ5NTMyODc1Njkx?cjc=xaxpwlf
https://classroom.google.com/c/NDQ5NTMyODc1Njkx?cjc=xaxpwlf
https://classroom.google.com/c/NDQ5NTMyODc1Njkx?cjc=xaxpwlf
https://drive.google.com/drive/folders/1wMdeZPtfyXTHvFb7Ao_LxzFQDpY-MNqX?usp=sharing
https://drive.google.com/drive/folders/1wMdeZPtfyXTHvFb7Ao_LxzFQDpY-MNqX?usp=sharing
https://drive.google.com/drive/folders/1wMdeZPtfyXTHvFb7Ao_LxzFQDpY-MNqX?usp=sharing
https://classroom.google.com/c/NDQxMzM1NzA0MjI3?cjc=xmvffho
https://classroom.google.com/c/NDQxMzM1NzA0MjI3?cjc=xmvffho
https://classroom.google.com/c/NDQxMzM1NzA0MjI3?cjc=xmvffho
https://classroom.google.com/c/NDY5NzU0NTA3MTA1?cjc=iq7nmsu
https://classroom.google.com/c/NDY5NzU0NTA3MTA1?cjc=iq7nmsu
https://classroom.google.com/c/NDY5NzU0NTA3MTA1?cjc=iq7nmsu


 

 
 

 

 

 
05 

 
 

 

 

 
Zoology 

 
 

 

 

 
Dr. Snehalata 

Ankaram 

https://classroom.google.com/c/MTEzN
jAwMTk2MzUy?cjc=lsl4b2y 

 

 

https://classroom.google.com/c/NDgxO
TQ4Mzc2NDMy?cjc=jsyez7f 

https://classroom.google.com/c/
NDgxOTQ4Mzc2NDMy?cjc=js

yez7f 

 

https://classroom.google.com/c/
NDgxOTIyMjIyNTA0?cjc=4sbj

vgv 

https://classroom.google.com/c/N
DA5MTI4NDUyODkw?cjc=3gqe

3pr 

 

https://classroom.google.com/c/N
DgxOTIxNTg1NDA3?cjc=mqgdu

4i 

E- Content and Recorded Lectures 

https://drive.google.com/drive/folders/1ENBPFovkRUP3Gr2Fw2-nB_NkAsBLqYCb?usp=sharing 

 

 
 

 

 
 

06 
 

 

 
 

 

 
 

Computer 

Science 

 

 
 

 

 
 

Dr. Savita Lothe 
 

BCS I 

https://classroom.google.com/c/MTQ1

NTc3NjcwMDk5?cjc=5yf7igk 

 

BCS II 

https://classroom.google.com/c/

MTE0MzE2NTYzMjA5?cjc=i4

xoaza 

 

BCS III -

 https://classroom.google.com/c/M

TA5MzczNzE3ODI3?cjc=rt6trbr 

 

B.Sc Opt 

https://classroom.google.com/c/NDQz

Nzc4Mzg1MTc4?cjc=ugbzeid 

 

B.Sc Opt II -

 https://classroom.google.com/c/

NDE1MDcyMDEzNDQy?cjc=a

yecdkc 
https://drive.google.com/drive/f

olders/1F7qSLTraf61G6NTKo

Ax9s-
pG2XsiIZUR?usp=sharing 

B.Sc Opt III 

https://classroom.google.com/c/N

DE1MDY4ODc5MDEx?cjc=n5m

4xxa 

B.Sc Computer Science  I-  

https://classroom.google.com/c/NDE1N

DI5OTMwNzEx?cjc=g6h6aui 

https://drive.google.com/drive/folders/1

zfN1GcyxnVPjwZFcAXZRRcLOqbul

Y3pj?usp=sharing 

https://drive.google.com/drive/folders/1

dZ2eCdr_wlpRYW_iBSwtRQI6ldtbZ_

xi?usp=sharing 

 

 

B.Sc Computer Science  II-  
https://classroom.google.com/c/

NDIxMjI1OTU2MjE3?cjc=edlk

n5g 
https://drive.google.com/drive/f

olders/1kGYdCVGYyml6BVk

Gn2tIoGgwVQd1rbmj?usp=sha

ring 

B.Sc Computer Science  III-  -  
https://classroom.google.com/c/N

DIxMjI2OTQwNTc1?cjc=3x4jf3v  

https://drive.google.com/drive/fold
ers/14TN5Qe1z2hh8eD_8htZZ9O

bv8v1H2KWP?usp=sharing 

B.C.A  I-  

https://classroom.google.com/c/NDE1N
DI5OTMwODM0?cjc=o72bfxk 

 

https://drive.google.com/drive/folders/1
dZ2eCdr_wlpRYW_iBSwtRQI6ldtbZ_

xi?usp=sharing 

B.C.A  II-  

https://classroom.google.com/c/
NDI5MTI4NjAyODk3?cjc=4m

mghys 

 

 
--- 

https://classroom.google.com/c/MTEzNjAwMTk2MzUy?cjc=lsl4b2y
https://classroom.google.com/c/MTEzNjAwMTk2MzUy?cjc=lsl4b2y
https://classroom.google.com/c/NDgxOTQ4Mzc2NDMy?cjc=jsyez7f
https://classroom.google.com/c/NDgxOTQ4Mzc2NDMy?cjc=jsyez7f
https://classroom.google.com/c/NDgxOTQ4Mzc2NDMy?cjc=jsyez7f
https://classroom.google.com/c/NDA5MTI4NDUyODkw?cjc=3gqe3pr
https://classroom.google.com/c/NDA5MTI4NDUyODkw?cjc=3gqe3pr
https://classroom.google.com/c/NDA5MTI4NDUyODkw?cjc=3gqe3pr
https://classroom.google.com/c/MTQ1NTc3NjcwMDk5?cjc=5yf7igk
https://classroom.google.com/c/MTQ1NTc3NjcwMDk5?cjc=5yf7igk
https://classroom.google.com/c/MTE0MzE2NTYzMjA5?cjc=i4xoaza
https://classroom.google.com/c/MTE0MzE2NTYzMjA5?cjc=i4xoaza
https://classroom.google.com/c/MTE0MzE2NTYzMjA5?cjc=i4xoaza
https://classroom.google.com/c/MTA5MzczNzE3ODI3?cjc=rt6trbr
https://classroom.google.com/c/MTA5MzczNzE3ODI3?cjc=rt6trbr
https://classroom.google.com/c/NDQzNzc4Mzg1MTc4?cjc=ugbzeid
https://classroom.google.com/c/NDQzNzc4Mzg1MTc4?cjc=ugbzeid
https://classroom.google.com/c/NDE1MDcyMDEzNDQy?cjc=ayecdkc
https://classroom.google.com/c/NDE1MDcyMDEzNDQy?cjc=ayecdkc
https://classroom.google.com/c/NDE1MDcyMDEzNDQy?cjc=ayecdkc
https://classroom.google.com/c/NDE1NDI5OTMwNzEx?cjc=g6h6aui
https://classroom.google.com/c/NDE1NDI5OTMwNzEx?cjc=g6h6aui
https://drive.google.com/drive/folders/1dZ2eCdr_wlpRYW_iBSwtRQI6ldtbZ_xi?usp=sharing
https://drive.google.com/drive/folders/1dZ2eCdr_wlpRYW_iBSwtRQI6ldtbZ_xi?usp=sharing
https://drive.google.com/drive/folders/1dZ2eCdr_wlpRYW_iBSwtRQI6ldtbZ_xi?usp=sharing
https://classroom.google.com/c/NDIxMjI1OTU2MjE3?cjc=edlkn5g
https://classroom.google.com/c/NDIxMjI1OTU2MjE3?cjc=edlkn5g
https://classroom.google.com/c/NDIxMjI1OTU2MjE3?cjc=edlkn5g
https://classroom.google.com/c/NDE1NDI5OTMwODM0?cjc=o72bfxk
https://classroom.google.com/c/NDE1NDI5OTMwODM0?cjc=o72bfxk
https://classroom.google.com/c/NDI5MTI4NjAyODk3?cjc=4mmghys
https://classroom.google.com/c/NDI5MTI4NjAyODk3?cjc=4mmghys
https://classroom.google.com/c/NDI5MTI4NjAyODk3?cjc=4mmghys


  
Mr. Amol Chavan 

B.Sc Computer Science  I-  
https://drive.google.com/drive/folders/1

U-gH8YWS-

NI3eR6FiMG9WS7MeugpbwfZ?usp=s

haring 

B.Sc Computer Science  II-  
https://drive.google.com/drive/f

olders/1O9UcoyseuKaIBuZ5C6

BzFA6aq2u4zk9S?usp=sharing 

B.Sc Computer Science  III-  
https://drive.google.com/drive/fold

ers/1mcwEkFPLxVAhemVF7wqx

6PH4JwlbXae-?usp=sharing 

 
Miss Nupoor 

Awsarmol 

B.Sc Computer Science  I-  
https://drive.google.com/drive/folders/1

aUtzN-

QH_ifCeHmnXBqkgo2EKU_Fnv69?us
p=sharing 

B.Sc Computer Science  II-  
https://drive.google.com/drive/f

olders/1O9UcoyseuKaIBuZ5C6

BzFA6aq2u4zk9S?usp=sharing 

B.C.A  I-  
https://drive.google.com/drive/fold

ers/1ZB0AbnPvon-

fDPYClOs2pggokOaIxqEn?usp=s
haring 

 

Miss. Vaishali 

Chinchkhede 

B.Sc Computer Science  I-  

https://drive.google.com/drive/folders/1

TCSsoEpdQwMYzBE9lSw6iQm-
2hgluA_V?usp=sharing 

B.Sc Computer Science  II-  

https://drive.google.com/drive/f

olders/1FobZ1XEWP07b46kRI
mVU3q7P-

oGVXYJo?usp=sharing 

B.Sc Computer Science  III-  

https://drive.google.com/drive/fold

ers/1vL2tTYDd2_7_bMVz32m4L
mvRsnJ2RcOu?usp=sharing 

 
B.Sc Opt I 

https://drive.google.com/drive/folders/1
ZOob3PMc9ZKMXJCcY_DuWNnrFD

Xs1VOZ?usp=sharing 

B.Sc Opt II 

https://drive.google.com/drive/f
olders/1FgaTp2jszPo03VPaZY

S_bP3ubgVSjYvg?usp=sharing 

B.Sc Opt III 

https://drive.google.com/drive/fold
ers/1yJHJsmQFEvSA6S2DigQEw

ca2Pq6UAY-E?usp=sharing 

 
 

 

 

 
07 

 
 

 

 

 
Marathi 

 

 

Mr. Shivcharan Giri 

 

BA BSC BCOM FY SL Marathi 

https://classroom.google.com/c/Mjk0O

TU5NjkzMjAx?cjc=3ck7a4w 

BAFY OPT Marathi 

https://classroom.google.com/c/Mjk0O

TcxNDMzMzU2?cjc=5esxxcw 

  

 

 

BASY OPT Marathi 

https://classroom.google.com/c/

Mjk0OTcxNTk5MjQw?cjc=slu

yrk6 

BA BSC SY SL Marathi 

https://classroom.google.com/c/

Mjk0OTY3NDIzNDk1?cjc=35t

weha 

 

BATY OPT MARATHI 

https://classroom.google.com/c/M

TY0MDU1MjE1NzEz?cjc=lerknh

r 

 

 

 
 

08 

 

 
 

English 

 

Dr. Kamlesh 

Mahajan 

B com I 

https://classroom.google.com/c/Mjk2N

TM0MDg0NDk0/p/Mjk2NTM0MDg0

NTcy/details 

B.com II 

https://classroom.google.com/c/

Mjk2NTE1MTIwNjY4/p/Mjk2

NTIxMjUxOTE3/details 

BA III 

https://classroom.google.com/c/Mj

k2NTM0MDg0NDk0/p/Mjk2NT

M0MDg0NTcy/details 

https://drive.google.com/drive/folders/1mcwEkFPLxVAhemVF7wqx6PH4JwlbXae-?usp=sharing
https://drive.google.com/drive/folders/1mcwEkFPLxVAhemVF7wqx6PH4JwlbXae-?usp=sharing
https://drive.google.com/drive/folders/1mcwEkFPLxVAhemVF7wqx6PH4JwlbXae-?usp=sharing
https://drive.google.com/drive/folders/1O9UcoyseuKaIBuZ5C6BzFA6aq2u4zk9S?usp=sharing
https://drive.google.com/drive/folders/1O9UcoyseuKaIBuZ5C6BzFA6aq2u4zk9S?usp=sharing
https://drive.google.com/drive/folders/1O9UcoyseuKaIBuZ5C6BzFA6aq2u4zk9S?usp=sharing
https://drive.google.com/drive/folders/1TCSsoEpdQwMYzBE9lSw6iQm-2hgluA_V?usp=sharing
https://drive.google.com/drive/folders/1TCSsoEpdQwMYzBE9lSw6iQm-2hgluA_V?usp=sharing
https://drive.google.com/drive/folders/1TCSsoEpdQwMYzBE9lSw6iQm-2hgluA_V?usp=sharing
https://drive.google.com/drive/folders/1FobZ1XEWP07b46kRImVU3q7P-oGVXYJo?usp=sharing
https://drive.google.com/drive/folders/1FobZ1XEWP07b46kRImVU3q7P-oGVXYJo?usp=sharing
https://drive.google.com/drive/folders/1FobZ1XEWP07b46kRImVU3q7P-oGVXYJo?usp=sharing
https://drive.google.com/drive/folders/1FobZ1XEWP07b46kRImVU3q7P-oGVXYJo?usp=sharing
https://drive.google.com/drive/folders/1vL2tTYDd2_7_bMVz32m4LmvRsnJ2RcOu?usp=sharing
https://drive.google.com/drive/folders/1vL2tTYDd2_7_bMVz32m4LmvRsnJ2RcOu?usp=sharing
https://drive.google.com/drive/folders/1vL2tTYDd2_7_bMVz32m4LmvRsnJ2RcOu?usp=sharing
https://drive.google.com/drive/folders/1ZOob3PMc9ZKMXJCcY_DuWNnrFDXs1VOZ?usp=sharing
https://drive.google.com/drive/folders/1ZOob3PMc9ZKMXJCcY_DuWNnrFDXs1VOZ?usp=sharing
https://drive.google.com/drive/folders/1ZOob3PMc9ZKMXJCcY_DuWNnrFDXs1VOZ?usp=sharing
https://drive.google.com/drive/folders/1FgaTp2jszPo03VPaZYS_bP3ubgVSjYvg?usp=sharing
https://drive.google.com/drive/folders/1FgaTp2jszPo03VPaZYS_bP3ubgVSjYvg?usp=sharing
https://drive.google.com/drive/folders/1FgaTp2jszPo03VPaZYS_bP3ubgVSjYvg?usp=sharing
https://drive.google.com/drive/folders/1yJHJsmQFEvSA6S2DigQEwca2Pq6UAY-E?usp=sharing
https://drive.google.com/drive/folders/1yJHJsmQFEvSA6S2DigQEwca2Pq6UAY-E?usp=sharing
https://drive.google.com/drive/folders/1yJHJsmQFEvSA6S2DigQEwca2Pq6UAY-E?usp=sharing
https://classroom.google.com/u/0/c/Mjk0OTU5NjkzMjAx
https://classroom.google.com/c/Mjk0OTU5NjkzMjAx?cjc=3ck7a4w
https://classroom.google.com/c/Mjk0OTU5NjkzMjAx?cjc=3ck7a4w
https://classroom.google.com/u/0/c/Mjk0OTcxNDMzMzU2
https://classroom.google.com/c/Mjk0OTcxNDMzMzU2?cjc=5esxxcw
https://classroom.google.com/c/Mjk0OTcxNDMzMzU2?cjc=5esxxcw
https://classroom.google.com/u/0/c/Mjk0OTcxNTk5MjQw
https://classroom.google.com/c/Mjk0OTcxNTk5MjQw?cjc=sluyrk6
https://classroom.google.com/c/Mjk0OTcxNTk5MjQw?cjc=sluyrk6
https://classroom.google.com/c/Mjk0OTcxNTk5MjQw?cjc=sluyrk6
https://classroom.google.com/u/0/c/Mjk0OTY3NDIzNDk1
https://classroom.google.com/u/0/c/MTY0MDU1MjE1NzEz
https://classroom.google.com/c/MTY0MDU1MjE1NzEz?cjc=lerknhr
https://classroom.google.com/c/MTY0MDU1MjE1NzEz?cjc=lerknhr
https://classroom.google.com/c/MTY0MDU1MjE1NzEz?cjc=lerknhr
https://classroom.google.com/c/Mjk2NTM0MDg0NDk0/p/Mjk2NTM0MDg0NTcy/details
https://classroom.google.com/c/Mjk2NTM0MDg0NDk0/p/Mjk2NTM0MDg0NTcy/details
https://classroom.google.com/c/Mjk2NTM0MDg0NDk0/p/Mjk2NTM0MDg0NTcy/details
https://classroom.google.com/c/Mjk2NTE1MTIwNjY4/p/Mjk2NTIxMjUxOTE3/details
https://classroom.google.com/c/Mjk2NTE1MTIwNjY4/p/Mjk2NTIxMjUxOTE3/details
https://classroom.google.com/c/Mjk2NTE1MTIwNjY4/p/Mjk2NTIxMjUxOTE3/details
https://classroom.google.com/c/Mjk2NTM0MDg0NDk0/p/Mjk2NTM0MDg0NTcy/details
https://classroom.google.com/c/Mjk2NTM0MDg0NDk0/p/Mjk2NTM0MDg0NTcy/details
https://classroom.google.com/c/Mjk2NTM0MDg0NDk0/p/Mjk2NTM0MDg0NTcy/details
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Public 
Administration 

Mr. Hanuman 
Wankar 

https://drive.google.com/drive/folders/1GqcggQ7K02PyK4N3jfbeVzR0EBF-1y2d?usp=sharing 

10 Commerce Dr. Vikas 

Choudhary 

https://classroom.google.co 

m/c/MjIxNzM1MDE2Mzc1?c 
jc=k5v5m44 

https://classroom.google.com/c/Mj

kxOTk5MjIwOTM0?cjc=gqhnrs2 

https://classroom.google.com/c/Mz

kzMzUyMDA5OTIy?cjc=yxse 

maz 
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Year 2018-19 

2.3 Teaching - Learning Process 

2.3.1 Percentage of teachers usingICT foreffective teaching with Learning Management Systems (LMS), E-

learningresourcesetc. (current year data) 

Name of teacher using ICT 

(LMS, e-Resources) 

E-resources and techniques used 

 

 

Dr. Lothe Savita A. 

 

Appendix I 

https://www.slideshare.net/search/slideshow?searchfrom=header&q=savitamhaske 

 

Appendix II 

Editor --- Turbo C 

Appendix III 

PPT – Powerpoint Presentation, PDF- MCQ, Question Bank 

 

Appendix IV 

LMS-MOODLE 

www.compscieducation.moodlecloud.com 

www.amolbcsfy.moodlecloud.com 

 

Online Videos 

1) https://www.youtube.com/watch?v=Xi18hI1LqAALogic Gates Basics 

2) https://www.youtube.com/watch?v=SW2Bwc17_wALogic Gates from 

Transistors: Transistors and Boolean Logic 

3) https://www.youtube.com/watch?v=XQq_1yaVDpM How A CPU Works 

(Hardware + Software Parallelism) 

https://www.slideshare.net/search/slideshow?searchfrom=header&q=savitamhaske
http://www.amolbcsfy.moodlecloud.com/
https://www.youtube.com/watch?v=Xi18hI1LqAA
https://www.youtube.com/watch?v=SW2Bwc17_wA
https://www.youtube.com/watch?v=XQq_1yaVDpM
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Appendix – II 

For Practical – Turboc Editor 
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Appendix – III 

PPT –PowerpointPrsentation 
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(For the year 2018-19)

2.3 Teaching - Learning Process

2.3.1Percentage of teachers using ICT for effective teaching with Learning Management Systems (LMS), E-learning

resources etc. (current year data)

Name of teacher using ICT (LMS,

e-Resources)

E-resources and techniques used

ivir.Ainol Sarnpat Cltavari

Appendix I
-Android Editor

Appendix II
-Eclipse Editor (for JAVA program)

Appendix III
-TurboC Editor (C and C++ program)

Appendix IV
-PPT - PowerPoint Presentation.
- PDF-PDF Rcadei'(PDFs at's provide,j of qucstion banks)

Appendix V
-Android Project sample screenshots.

Appendix !'I
-w\\'w. amo lbc sfy. rn oo dlec lou d. c om

Appendix Vll
-Onliiie r,i'ieo iink of android tutorials.
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Android Project sample Screenshots:
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This slte witl Frelps to ali BCS first year sturients to prepare according to exam..and also they will

get notes,question banks, arrd assignn'lents of atl sublect here ,.,...

Ar,railahle courses
lf Frivutr.!ries

BCS'"
lU Uty cr.-]trs*s

F g Sr i{-*rrflrtPr trieneel

First Yrar

8 lntrc,ducti*n to Moodle

This course having different subjects which are
rrrrnnor{ cafr act4r rrri:a n rttorr.r,.sr t/e!.Lil t .(.

This site is specially for first year students......

Thi; tiny {fii.}rse can help rlcrj E*t stafiE{i if r-uu are
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((( (For the year 2018-19)

2.3 Teaching - Learning Process

2.3.1Percentage of teachers using ICT for effective teaching with Learning Management Systems (LMS), E-learning
resources etc. (current year data)

Name of teacher using ICT (LMS,

e-Resources)

E-resources and techniques used

ivls.Snehal Anirudh Kulthu

Appendix I
-Visual Basic 6.0

Appendix II
-Eclipse Editor (for JAVA program)
-Notepad Editor (for Java Program)

Appendix III
-TurboCT Editor (for CPP program)

Appendix IV
-PPT - FowerPoint Presentatiott.
-PDF-PDF Reader

Appendix V
-Visual Basic Project sample screenshots

Appendix VI
-Online video linli of Java,Visual Basic tutorials.
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tl^-a .
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Appendir I
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- Eclipse Ediror (ft-rr j AVA;rog"ani';
-NotePad Editor (for Javu Program;

Aunendix [lIn"re"-ro 
-iurbocz Editor (for CPP program)

Appendix V
-Visrial Basrc Project santple screenshots'

Appendix W
'Online video Iink of Java'Visual Basic tutorirls'

E-re$ofirees ind tschniquEs

Appendix IV
-PPT - I'owerPoint Presenl'ation'

'PDF-PDF Reader

lr{s.Snehal Anirudh Kultltc
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1) Creating Calculator in Visual Basic
https://www.voutube.com/watch?v=v 8Qlq0D3ws

2) Simple Visual Basic Database Application using Data Control

https://www.voutube.com/watch?v=PldGe0-Fnl8

3) Data Report using Data Environment

h,,or' //urur*.voutu be. com llvatc h ?v=viQDtKM U CKk

(

1.1
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(For the ye:tr 2018-19)

2.3 l-eaching - Leal'ning Process

2.3.1 Percenrage of teachers using tCT fbr efhctive teachir-rg u'itlt l-earnir-rg Management S1'stents (l-N4S). E-leanring

res()urces etc c Llrrent clat a

Nanre of teacher using ICT (LIVS.

e-Resources)

E-resources and techniclues used

N4s.Varsha Crokhale

Appendix I
Slide sl-rare uploaded b1 ppts

Appendix II
PPT-Pou,erPoint Presentati on

Appendix III
-C# Project sample screenshots.

Appendix IV
-www. vnmbc s sr,. mo od lec I oud. c om

\1ear
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2.3 Teaching - Learning Process

2.3.1Percentage of teachers usinglCT foreffective teaching with Learning Management Systems (LMS), E-
leamingresourcesetc. (current year data)
Name of teacher using ICT
(LMS, e-Resources)

E-resources and techniques used

(For the year 2018-19)

Dr. Lothe Savita A.

Appendix I

https://www. sli deshare,net/!earc.h/sli dethqw?searchfrom:he

Apueurlix tI

Editor --- Turbo C

Appendix III

PPT - Powerpoint Presentation, PDF- MCQ, Question Bank

Appendix IV

LMS-MOODLE
wlvw'. compsc i education. moodlecloud. com
rr\r,\r' nnrnlhncfi.: r'rrnnr{!nnlnr lr'l r.nr-:r

Online Yideos

1) https://urvrv.r,outube.conrAvatch?r,:Xi 1 8hl 1 t.qAAlogic Gates Basics
?\ \x^t\1r r. I7 u,AT ngic Gates from

Transistors: Transistors and Boolean Logic
3 ) https:tiwrvlv.youtube. conr/r,vatc h ?v: XQq* 1 yaV f) n i\{ How A CPU Works

h

ware * Software P

( (



(For the yc:tr 2018-19)

,l - l.cl I'rocess

2.3.1 Prrccntagc of teachers iisinglCT foreffcctivc tcaciiing rvith Leai:nirrg Managerrient Systems (LMS). E-
i *,q,rlLgrylur{ggseic. ( current year ciata 1

Nanre oiteachel using ICT
/L1y'5, e-Resources)

E-resources and techniques used

Dr. Lothe Savita A.

littp-l://wy{w.slideshafe.net/search/slideshow?searchfrom:header&q:"savit?mhaske

Anpcndix II

Editor --- Turbo C

Appendix III

PPT * Powerpoint Presentation, PDF- MCQ, Qnestion Bank

+

1 ShI lLqAAlogic Gates Basics1)

2)

3)

Gates front

Horv A CPU Wo*s

wu,w.amo1bcsff .moodlecl oud.cort

Online Videos

Arrnendix IV

LMS-MOODLE
ww-w.collrpscieducation.moodlec loud.com

2

((

I

I-------1

t{,t\P-S,4 ' I



( (

https://www.slideshare. net/search/slideshow?searchf rom=header&q=savitamhaske
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Appendix lV
LMS -Using Moodle

& Dashhr:arrj

ffi faf*n$ar

This site will helps to all BCS first year students to prepare according to exam..and also they witl

get not*s,question bankr, a*d assignrnents of all suhject here ......

Ar,,ailable cnurses

-{,l- t/iy r,LrUt\f5

Itl g.sc.iConrputer Scienrei
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ft Priv"lte fiies
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BCS This tourse havinq eltff*rent sublects wl'rich are

arranged senrester wise pattern ,..

ii's xeen h;r!,ie:t rt ltlit crli.'ytu. ei iltt st+-e

aclmirristrator. r*n see it"

Tliis site ts sprrially for f:irst year studeltts
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- Lea rning Process Matrageme nt SYstems
'r1 T teach s witho

Learntng
sing ICT for eft-ective ln

.j.1?
of teachers u

resou rces etc. current ear data'

teacher uslng ICT (LMS , e-Resources) E-resources and techniques used

---l 1

--l'

Digital LibrarY'

Blogs, Facebook

?.T,

Online Pofials

pages. t-unguug'

)

Name of

*'T-' AA/\

d.; F(' ("^.V

ExarnPle:

E-resources and techniques used: 
.

llooDLE. LcD: 
'ib''' 

DV.D's' E-Librarv' vriddhi'

l\FLIBNET, Nutional Digital Library' Shodhganga'

Laborator.v etc

v 
lttached: (For the Year 2018-19)

Evidences to be:

Soft copies (PowerPoint, audio-videos etc)

Screenshotsiimages of portals' M.OODLE etc

Soft copy or ctotug*ti tnttos (lf available)

Links/HYPerlinks





Honours and recognitions received by teachers (For the year 2018-19)
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Name of the award'

fellowsiriP,
received from
Government or

recognized bod ies

Designatio
n

Year of
Award

as'artl
ln

given hy HEI in
recogrriiion of the

ind

"ffi;$Iilil#.'rfffiffi:';;r-

Et'idences to be attached:

X.ro* coPY of certificate
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2.4.2 Average percentage of full time teachers with PhD (For the year 2018-19)

Year of
Recognition
as Rescarch

Guide

Whether
recognized as

research
Guide for

PhD

servill ngstlteachertheIs
n6ilastIfion/nstitutthe

ofservlcetlreofyear
tutionnstltlretoFacultY

Year of
obtaining

PhD

).O
uf. l< .T - ln

PhDrs lvithtime teacheName of full

ttachcd: or thc Ycar 201 8-l 9)
Ilvidcnccs to bc a

l'hl) notilicatitrn

ffi lil[:, L:::il,1 ]':, tX'li"q :''l 
c a I t.t m c t': t/acr m i s s i o n I ct t c r

l,iEl ol !'hl) awar<Jcrl stuclcnts with tleiti{icatitln
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(For the year 2018-19)

Dr. V.C.Khilare, Associate Professor in Botany

Dr. M.P. Kulthe, Assistant Professor in Botany

Evidences to be attached (For the year 2018-19)

Handouts of PPT (B.Sc. FY, SY & TY)

2.37 Process

2.3.l Percentage of teachers using ICT for teaching with Learning management

E-
effective

resources etc. Current

Name of the teacher using t@
PPT and some video for B.Sc. FY-Paper I
for Bacteria, Lichen

PPT for B.Sc. SY-Paper VII
Angiosperms

for

PPT for B.Sc. TY-PaPer XVI for
Angiosperms
PPT for B.Sc. TY-Paper XX for
Angiosperms

Dr. V.C.Khilare

PPT and some video for B.Sc. FY-Paper
IV for
PPT for B.Sc. SY-PaPer XI for
Gymnosperms &. Utilization of Plants

PPT for B.Sc. TY-Paper
& Molecular BiologY

XV for Cell

Biology
PPT for B.Sc. TY-PaPer XIX for
Genetics and Biotechno

Dr.M.P. Kulthe

Page 1 of 3
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Honours and recognition received by teachers (For the year 2018-19)

Name of the full
time teachers
receiving
awards from
state level,
national level,
international
level

Year of
Award

Designation Name of the
award,
fellowship,
received from
Government
or recognized
bodies

Whether
incentives
given by HEI
in recognition
of the award

Whether
award was in
cash/kind

Dr. V.C.Khilare NIL
Associate
Professor NIL NIL NIL

Dr. M.P. Kulthe NIL
Assistant
Professor NIL NIL NIL

Page 2 of 3





2.4.2 Averuge percentage of full time teachers with Ph.D. (For the year 2018-19)

Evidences to be attached (For the year 2018-19)

Ph.D. Notifications

Research Guide Letter

Name of the full
time teachers
with Ph.D.

Year of
obtaining
Ph.D.

Is the teacher is

serving in institution
/If not last year of the

service of Faculty to
the Institution

Whether
recognized as

research guide
for Ph.D.

Year of
Recognition as

Research
Guide

Dr. V.C.I(hilare t997 Yes Yes 2005

Dr. M.P. Kulthe 2009 Yes NIL NIL

Page 3 of 3
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Definition: (Use any one)
1. ?Small slzed agents oI dtsease, that are capable o,

passlng thrcugh filte.s that retatn eve. bacterla,
lncrease only ln the p.eaence o, llvtng cells and gtve

5e to new sthlns bynutallons,.
2. 

.Bowden 
(1954) deflned vt.uses as, ,Sub mlooscoplc

lntectlve edtitles that mulfiply only lntracellular and
potentlally pathogertc,.

3. AccordlnB to Hal.on (1964), Mruses .re blts of
lnfectioui heredity ln search ota ahromosome,.

Viruses
General Characters of Viruses

1. Virusei are_.smallest, stmple and most prtmitive
gglllTl; rl"y arc non-ce utar, uttramtiroscopii
parocres ot proteln and nuclelcacid.

' Ilfl ",r#;H ils3ll ffi 
,i"ffi 

;";1". 
n"*" *u

3. 
,T]r-eJjause many htghty tnfec ous dtseases of antmats

Xii'#il'"T,'J;",:tfi::ffi nb"f 
iu'run'r'nd"r,""

4. Vlruses.exjst ot tsld€ the host, free tn alr, water ror lonSpenodlut renaln lnert tn the free state, they becomiadrvated onty when they ente6 tn ltvtng cells'ol a hosi
orSanrsm.

5. They are cultlvated only ln lntact llvln8 cells, thui a.e
obllgate endoparaslte and are the smallest of all
Infectlve agents much smaller than the smallest
bacteria. They a re not vislble wlth the llght mlcrosaope,

6. Viruses cen be observed and photo8raphed wtth the
etectron mlcroscope, ln electron mlcrographs, some
appeaR rod shaped otheE have spherlcel, cubtcal or
tadDoleforms.

7. Most o, them can be crystall,zed. The vlrus amtal
resembles slmp,e cheftlcal conpounds. Wlthln host cell
the vlruses possess some oI the properues o, life but
notell-

8. T-hey Xrow, reproduce and undergo mut.ton but no
vrus hat any resplraflOn Ot ltsown.

9, Thev depend upon enzyDes ot host to do their work.
They ha!,re host spectflcity.

10. Antlbiotlcs have no efrects on vhuses.. Nature ofvlruser:
. The nature and odgin of vtruses is gdll not atear.r Some virologlsts rcgard them as anlmate where as

others conrlder them rs lnanlmate.

. Viruses are living becausel
1, They show 8roMh.
2, They show muta on,. 

Ifi:jil,',:"::Trl,:i:'#,?;ti5:1., """,0.
4. They react to heat, chelnlcal and Edla ons.
5. They have genetic material i.e. DNA oa RNA.
6. They.arecapableto multlplylnnumberorsame

Senetctype.
7. Vlruses show hrltablltty, a characiero, only llvtng

organlSm.
8, N-urcleoprotelnsofvhuses are slftlla.wtth the proteln

and nuctetc aclds of other IIvlng organlsfts.

b

rJo

. Viruses are non-living because:
1. Theycan be crystalllzed.
2. They are lnert outglde the host.
3. A-cellrrdll or cell Inembt2ne of any klnd ls absent lnvruses.
4. Theydo not showfunctlonal autonomv.
5. They don,t respke orexcrete,

' *"'hi:i*["J::i":T;lfli " ther, mo,e.u,ar

7. They lacl( a ny energy productng enzyme s!,stem.' 
;fft:*:;:.ff [x,1? ;:ffir,,,if,[.;"r:]:::
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Economic importance of bacteria

Plant disease

. Tomato wilt caused by Ralstonia solonoceorum

LqsJ- s1;J9)

7

. The donor bacterlum carries a DNA sequence called the
fertility factor, or F-factor.

. The F-factor allows the donor to produce a thin, tubelike
structure called a pilus, which the donor uses to contact
the recipient.

. The pilus then draws the two bacteria together, at which
time the donor bacterium transfers genetic material to
the reciplent bacterium.

. Typically, the genetic material is in the form of a plasmid,

or a small, circular piece of oNA.
. The genetic material transferred during conjugation often

provides the recipient bacterium with some sort of
genetic advantage.

. For instance, in many cases, conjugation serves to
transfer plasmids that carry antibiotic resistance genes.

Plant disease-Citrus canker causedby Xonthomonas citri

q

Bsct rtd
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Beneficial bacteria- Nitrogen fixation by Rhlzobium spp' Beneficial bacteria- healthy drink by Loctobacillus coesi

Problotlcs are belleved to
play very lmPortant roles in

regulatlng ProPet lntestinel

functlon and ditestlon ' bY

balanclng lntestlnal
mlcr6flon.
Best results against

diarrhea, in Sood brain

function, to reduce blood

levels of LDL or
"bad" cholesterol, Blood

pressure, Protect against

bacterial infection and

benefits for Patients with
psoriasls and chronic fatigue

jsyndrome

?

@

tI



8.3.. FY P''P*n- f l:blr-la)
S<mpyktt -T

Tea.l*tt- b". v ^c. ktjlap @P 16-Sep-19

CO
Prof. F.E. Frltsch 879 - 1954

Th. b@kfd whlch F.ilx Eugen 6r1*n r", O"
knM ia ,St uctlra rtrd Reprodrc{on ot
Alge'. HG .lto ,evl3.d .nd .ryotc pror. c.S.
Wr.t'.'Brltl.h Frilh Whh.Atge,. Hl.othcr
publledona lncluda aryGral rryl*s ot
eologiel, tarolMlc, cla.rifl abry,
morpholelel.nd mludoMry spEt ot
'Phy@logy'. Th. eror ot F,it ch bok htm to
th. Unlverrlly ot Muntch, UnlvGr.ny Co[.g.
Londd, and lfia RotEl Bot nlc cardcna
(fw). Folldlng thl. h. atrrbd . nd Bot ny
dtp.rtnont !t whal l. nil Ou6n lilary CollGg!,
Unlvs.lly o, Lodq. H. b@m prot@ in
1024.nd r.dr.d ln leat, Fq mny te.,. h€ had
barn @nornrd aboul lha lad( d a Brturh
t dhwela, blologlel .taoon. ln l92i t tc
F,4hht!r Blologk l A.EhUq (FBA) w8
toond.d. Frltrch w8 ch.lrmh o, the FBA'a

ln 1e12, Fri&h rhrbd b put llu.f atdr of lrBhwat, dor qto iool@p ah6tr of
pepG.. At hl. d€th 1h... Er..bout 2O,OOO .uch illu.trationt. Th6 Frlttctr iott*ton
ot lllurtEgona o, FrcahMterAlgB now@nlalna hllllona oilllust a{onr, .nd a
mlqoflch. edltlor l. d.ilabte (H.rhrtum d Alge)

C9
Classiflcation of Algae by F.E. Fritsch (193S)

. Th6 lorm 'algae' is used for some lower plants and manv. oflen
unrelated groups of micrcorganisms lhai are able to pe*6rm
photosynthesis.

Th€algae.with about 14,000 species betonging to about gSO genera
are one ot the big planl groups.
Ffltsc$ {1935) cJassified atgae into the following ,l.l dasses on the
basis of followino points

1. Number End attachment otflagella
2. StructurB of thallus
3. Chsmi6l natuE of pigments
4. Rsserya food matorial
5. Method of reproduction
6. Variation in lif6 Gycl6.

1

Different classes of Algae
l.Chlorophyaceae (Grass green - O9 orders)

food - Starch
- Chl. A, b, p carotene

Bacillarlophyaceae (Yellow(Dlatoms) golden
of silica

2. Xanthophyceae (yellow - green) 04 Orders
Pigment- Chl. a, e, B carotene and xanthophylls
Stored food - Oit, Fat & Leucosin

3. Chrysophyceae (Brown
-Orange) 03 Orders

Pigment - Chl. a, p carotene
and xanthophylls
Stored food - Fat & Leucosin

Vaucherla

Pr.o

@

@
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. Thallus structure:

. The bladder-like of Bowdlum

consists of a Yellow{reen Pear-

"n"o"J 
ot spherical, aerial portion

which is anchored to the substratum

Uy"a cofourfess, branched rhizoidal

portion.
. The subterranean rhizoid is

dichotomouslY branched'

. The tinv, balloon'like overground

*ttion, *ttiat is 1-2 mm in diameter'
'J;;Ift vesicle. vesicle has central

vacuole.
. Cytoplasm contains numerous

chromatoPhores'

g
,ffih

. Reoroductlon: Botrydium reproduces by

uai\ aserually as well as sexuallY'

. AsexualreProductlon:
1. BY ZoosPores:

. Th".ooapot". ar€ formad when the plants

are submorged under water'

. The protoplast motamorphoses iilo many

small uni'nucleate Parts'

. Each uni-nucleate daughter part pushes

twards anterior end & converts into

ioo.Potat n.. t,o unequal flagella

. They liberated through an aPical aperture of

vesicle.
. Each zoospore encysts and forms a wall

,r*na ir. li then germinates by Producing

coiouaess rtrlzoiO at its attached end'

2. By APlanosPores:
. The aDlanospores are formed

under damP air on wet soil but

not submerged.

. The protoplast of vesicle

divides rePeatedly to form unF

nucleate daughter Protoplast'
. Each daughter Protoplast

b"aoro rounded and

secretes a wall around it

before liberation.

. lt is an aPlanosPore.

. The aPlanosPore Produces

new Plant after germination'

4*=(.

3. Resting bodY:
. Under dry conditions the

entire Protoplast ' of

vesicle rounds off to form

a single large

muttinucleate structure

which secretes a thick

wall around it to become

a macrocyst known as

resting bodies.

' sometimes such

macrocysts are formed in

rhizoids called as

rhizocyst.

q

ffi

@
R6titng bodis

E

M
h*,
}',::i
$i{

(bisexual)
Botrydium gametes)

identical

Sexual reproduction
is monoecious

is isogamous (similar. Sexual reproduction
uni-nucleate and bifl agellate. The isogametes are

. TheY are morPhologically

B

. As many as 4o,ooo isogametes are produced in each

vesicle
. ii"iton"r","s are obpyrifom (inveriely pear shaped)

. They fuse through their posterior end

. ;;il; g",tt"t are takes place in vesicle because

the Plant is monoecious

. irrion ot grmetes forms rygote which is round

. Zygote germinates immediately

. iin"" r.l.ts6ss rnsie5i5 and forms 4'8 haploid

zoospores
. ;;;;;"r"s germinate into new Eorrvdium plant

@

@
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Fungi - A lntroduction

1. The word Myco- derives from the Gre€k word for funtus.
2. Over 70,000 species of ltvtng tungi have been identified,
3. Fungi are heterotrophs that are important decomposersi

mon are saproprMes (grow on nonltvtng orsanic ;attert:
and some.are par.sttEs (grow on organlc mitter of tivine
orSanrsms,,

a. O,lgestion E extraceltutarj funEal (e s recrete powerfut
digerl ive enzym es into thetr surroundinC5,

5. N!trlentsare then absorbed.
6. Most fungl consin of mutflcetlutar fltaments ca ed hyphae

lnypha rssrngurar);
7, Hyphae are tube shaped and have walls made of thenitrotenous polysac(hartde chhtn, whtch makes $im

resistant to heat, cold, and desicca$on.
8. Cross walls are present for strength, and these arc

perlorated so that cytoplarm is (ontinuous from cellto cell,

t Qnrc-t o)

G""f)
16-5ep- 19

9 Thc meshwo.t tqrJh of hyphae rhat absorb, nuirients I,
carted a myretlum (pl, mycetia).

10. Fungal spor€s disperse from the parent body and germlnate
irtonew mycella,

11. Fungi do not possess the tr€en pigment chloroDhvll found in
pranrs,,so they haye io gain thetr food ftom othe/sources r;
much the same way that an antmai does.

12. Fungiplaya vitalrolein recycthg by breaking down titnjn.
13. Many fungi fo.m rymbiotic asrociationr with t.ee, end otherprantr {mymrhtzat funtt}, whtch enters the ptant root,ystem

n€rpr rn the uptakeotwater and nutriEnr<
14, Over gO% of plants have.a fungls assodated wtth the,r roots

and many woutd not survive wtthour thek frjntat panner
15 

LF-rlEi l?y-.i!9 form symbrotic reletionrhips with .trae,
xnown aS chen!,

Heterotrophic
Eukaryotlc
Havccellwalls
Has lts own kingdom
Abrorbs food through hyphae
Uses spores to reproducc
FunSlneeds a warm, moln.ptaces to grow They thrtve on
morst roods, damp tree bark, and wei bathrooin tiles.
The lartest. _known or8antsm on Earth ls actua v
iJfrBifr?,[?ao,ll"p' 

,n", .ove6 an area a5 tarse as lood

:;a",,:l[]di,,fl"?:"i,'f If,i.jsd"l;gii![?&Be[!if, Bi

1.
2.
3.
4.

6.
7.

What are Fungi?

8,

9.

10. Hyphae attaches to food sourc€ and releases oo?e to
decompose food. Then the hyphae ads like a ,traw and
trenspons the food to the fungus.

u. Funtl rEproduce serually when €nvlronm€ntal condltlons

12. No male or femat€ fuhtl
13. Two m ating typesr ptus (+l .nd mtnus {-)
14. f€rtllization orcurjrhen (+) hyphee fuse whh Clhyphae to

torm a zn or diptold rytote
lS. Somefungtshow dtmorphtsm {ab ttyto changetheirfolm in

response to thetr environmentat conditjons)
15. The texual (Perfed, Metoticl state i, refered to the

u, The aiexua I (imperfect, mitotic) state istermcd as anamorph

Albugo

Classifi.ation

Dlvltion: Mastjgomycouna

Sub dlvlslon: Otplomasfl gomycotina

Class:Oomycetes

Order: Pernosporales

Fa mlly: Albuginaceae

ce,,ust Albugo

Albugo i. the only one genus of the family
Albu-ghaceae and represented by 18 spp, in lndia
and z5 spp. th.oughout wo d.

Ocaurrenae:

>The funSus occurs in higher plants as an obtigate
ehdoparasite and causes the well,known ,white rust,
disease.

> h Latin Albus, means,white,.

> This disease commonly found amongst Brassicaceae
lamrly mefibe.5 include cabbage, .iuliflower, radjsh,
mustard and turnip.

> The fun8us attaclc allparts except root,
> The disease appears in the form of whitg shining,

irregular patches or pustules on the aerial parts
especiallythe leaves and hence named ,white 

rusr,.

L

Pro
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Stroma & Conidiophores

!r:

Cercospora:
'ffiid,ist["[?fi3g$ijiff tLd#g:8B,.Jlp,!']3{,18..',d.> 

:?i:13;l?Y.3ili3ii,"is 
produced at apex:conrdra rarrs

> Conidium is inversely clavate (rounded at base and
- Epeflng rowards apex) and straight or slightly curved.> lt is generally 1 -7 septate, long.
> !g,t{g-il. hyaline (cotourtess) or pate yeilow to stightty

oltvaceous.
! On detachm.ent fr-om conidiophore, the conidia leave a

scar at tne ptace ot attachment.
) The conldia are dispersed by wind or rain splash,> ItSt_CsflilqlgIFqr favounble condiflon (24 28"C) by

grvtng rise germ tubes.
! Each germ tube ultimately develops into a new mycelium.

Cercospora: Conidia

&tE-rdtu I

f,fiw\ I

ffi

L

Stroma & Conidiophores
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Botany is important...

Botany is important primarily because
Dlt is the sclentific study of plants,
)used ln many aspects of human llfe,
>Plant study for their knowledge of characterlstlcs
>tralts of crops,
)plants and flowers to lnfluence the flelds of medicine,

science and cosmetlcs.
)plants support baslc dally functlons of human llfe by
provlding food and nutritlon,

@

r Most algae contain green chlorophyll^ and can

produce foods, ruch as sugan, from tlre sun.

more rapidly. lt isstimulated W nutrients.

. The algae about 14,000 species

to about 950 Senera; are one of the bi8 plant

Sroups,

n
{
:

Bnloee LECTURE FOR B.SC. FY

(aomruv)

l
)

s
Dr. V. C. Khilare
Agsoclate Professor

oA eukaryotic, heterotrophic organism devoid of
chlorophyll that obtains its nutrients by

absorption, and reproduces by spores.

oThe primary carbohydrate storage product of
fungi is glycogen,

o Most fungi have a thallus composed of hyphae
(sing. hypha) that elongate by tip growth

WHATARE FUNGI?

o

The algae used as fuel

1,

@

@

Jr
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Algae are a hrge and successful group ot

orgenisms, which flouri5h in the sea, in fresh-

water and in damp plares on land.
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Career Opportunities and Job Prospecs

. Competitive Exams. MPSC, UPSC

. Forest Services

. Biotechnolo$/ Firms

. Tissue Culture

. Oil lndustry

. Land ManatementAgencies

. SeedAnd Nursery Companies

. Plant Health lnspection Services
o National Park
. Biologlcal Supply Houses
. Plant Resources Laboratory
o Educational lnstitutions
o Forensic Depaftments

@

/V^
(Sv

Career Opportunities and Job Prospects

. Moreover the application of plant sciences
improves the yield and supply of medicines,
foods, fibers, building materials and other
plant producs.

. The knowledge of plant sciences is
essential for development and management
of foresg, parks, waste lands, sea wealth
etc.
Few of the industries which one can
work with are:

. Chemical lndustry

. Food Companies

. Arboretum

Top Most lnfluentlal People ln Boany

/Agriculture/Fa rmi ng History

George Shull (1874-1954)

. A botanlst bytralnlnB at
Cold sprlnt Harbor, Long

lsland NewYork.
. The hther of hybrld corn.

. shull devoted 30 years of hls
llfe to corn breedlng.

. He serued as a Professorof
Botany and Genetics at
Prlnceton Unlversity

Barbara McClintock (1902-1992)

. She won a Nobel Prize in

I 983 for her study of corn
chromosomes,which
revolutionlzed the lield of
q/togenetics.

. She specialized in
q/togenetics.

. She discovered the role of
"controlling elements" in

genetic regulailon and

transposition.

Norman Borlaug (1914 -2009)

. Awarded the Nobel
Peace Prize in 1970 for
his work on the worldl
food supply,

o Borlaug is known the
world over for his hlghly
successful wheat breeding
and wheat research
programs in Mexico.

(
(N\Y

M.S. Swaminathan (07.08. I 925)

. Born on TAugust l925,an lndian genedcist

. Swaminathan is known as "lndian Father of Green

Revolution"for his leadership and success in inroducinS
and further developing high-yielding varieties of wheat in
lndia.

L
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Concert of G..u5, 5!.c1.5 .nd lplth.t

h biolosv.a senus lolural: Eeneral is a low_level taxonomic
.anTi;Ea in ihe bioiosical alassification of livingand fossil

il;liid;i;h;tr"i;;i'eia
E-"n"o 

"nd 
hiehertrronorit levels 5uch atfdmllles are u5ed

,n biodrversitvitudies. oarticularlv in fosnl nudies sloce
soecies cann6t alwavs 6e conRdentlyidentified and genera

i?ra tamities tvpiratti trave longer nratlsraphic ranses than
Species

Theterm comes from Latin genus "descent, family, type,
gender", cognate with glegLr genos=tace.

The com position of a genLrs is determined bva !qq!AOI$.
Thestandards forcenLs classillcationare not nrictlvcodiffed,
and hence different authorites often produte difierent
classlfications for genera.

ln the hierarchvofthe binomial classlfication sYstem genut

comes above siecres and below tlllY

G7
Concept of Epithet: (fta}( 

'dc 
.fli)

. The name of a species is a binomial and consists
of a generic name and a specific epithet. A
soecific eDithet is the second part ofthe
binomial. lt must always used with a generic
name to form the binary combination for that
soecies. The specific epithets are formed from
nbuns, adiectives, olant parts, colour,
eeoeriohv etc. anil mav ioin these words with a

iargE nirni6er of prefixe!'and suffixes.
. some Latin grefixes of numbers are as: uni-(L )l

unrlorus (oie-f lowered)
. Common suffixes used as: -aceus: crustoceus,

alisi digitolis, estris: conPestl,s

1

Binomial Nomenclature

It is the system of naming plants on the scientific basis ls
known i5 plant nomenclature.

The earllest names were polynomlals, composed of sevecl

Nomenclature is needed foa ldentity of plants. lf the.e w€rc

no names for all how strange llfe would be in such a

condition?
Ther€tore nomenclature for eveMhing ls needed.

ln the present botanlcal world, the nofienclature
lnvolves the princlples gorerned, formulated and adopted by

lnternationa I Bota nlcal congtess (lBC).

The rules developed by lBc are listed formally ln a code

known as lnternatlonal Code ot Botanlcal Nomenalalurc

{rcBN).

Blnomlal system of nomenclatutei
Llnnaeus employed the binomlal system of nomenclature rn

the first edition of his Specrcr Prdrtorvm published in 1753

According to the system of nomenclature the name of the
plant ronslsB of two Latln words, the fiBt representing the
genus and the second the specles,

tor example, the botanlcal name of ManSo is Mongtero

the li6\ wotd Monqtero desjgnates the Senus of plant and
the second word /rrrio represants particular species of that
8enus.
Thescientiflc names always-printed in itallcs and hand written
and woed names are always undedined. The generic name
rtarts';ith a capital letter, whereas the specific name wlth a

small letter.
There is only one sclentific name for a plant, whi€h is known
as its legitlmate name.

o

Concept of Specles:
. ln biolosv. a species is one of the basic units of

bioEEiaIla!5llEra!!! and a !49rcr4!9la08,
' A sDecies is often defined as a group of orsanisms

caoible of interbreeding and producin8 fertile
offsorins. While in mant cases this definition is
adeLuatie. more orecise or differing measures are often
used. suth as similaritv of DNA, morpholo8y or
ecotdsical niche. Presence of speclfic locally adapted
traits 

-may 
fu rther subdivide species into sub soecies.

. sDecies lhat are believed to have the same ancestors
a;e grouped totether, and this group rs called a tC!!!
A sp'ecies can only belong to one genus that it was
srouoed into. All species are given a !!g-!a!-!!M
{-calldd a'binomial name' -'bi' for two,'nomial' for
name).

. The first part of a binomial name is the gg!C!!

!A!9 the genus of the species. The second part is

either the !pcg!!!j4!q (a term used only in zooloSy,

never in botany, for the second part of a binomial) or

the soecific epithet (the term always used in botany,

which can also be used in zoology), For example, gqq

@!g!@L which is commonly called by its binomial

name, and is one of five species of the Eqg genus

The first part of the name is capitalized, and the

second part has a lower case. The two part of the

name is written in italics.

g?r.A-/L'E
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Bersey's Cactui

@
rlr3l Uner ln th. rirst lin.
hypoaynour.ondition r.m.in
un.hans.d- Rh@.drler.nd
saracehEles.volwd p.rall.lv
tom Ra nalca.0€€lopme^t of
gynophoc In capp..idace.e
shows a definrte reLari.n
betwe.n P! rier.l$ and
Ahoeadales. Mahlles evolved
through Sombacae.e. Thcre
.€$me d.finite El.tionshlt

GeE niale5. c.Enliles .r. ako
rclated to Sa pind.les, and
sapind.les to Rham.ales.
Fuson of lepalr pltetsc..Det3
a.d epipetalous @ndirion in
Sola naceae is al$ rclated with
Ltbi.teae. L.bi.t .e is th6
mon .dh nc.d frmllv in rhis

16-5ep-19

.Ttl.d Lln.: lt3how3. f.w E!6hbl..c.!
b.twe.n fr oiocotyl.doB lAtkmab...e)
.nd dlcotyledoii (Ranuncuhcea.). L[r.te3
and irnaler dlff.r tn $e numb.rotionl
p.rts rnd fuslon ol..rpel!, Eptsynoo3
co.dllon of trtdae...nd Am.ry rd.c... rs

rn .dwn..hent orr Ull.les, H.r. .c sohe
EporBth.tGEmtn.ae b onBl..Ld toh
Ula@.!. sutth. Edu.lon h nlmb.r ot
stam.ns and c.rp.tt, to$ ofpertanth pans
indi.ates th.tG6mln... b no.. idv.nc.d
til.n Llllace..- Ochtdlcoe po$e$ ine&t-
pollln.t d,l@gul.r.nd showy fl@.E, lnd
lhus th. mon.drn.!d f.mtty of

Lqd- adr-

s
Seaond Llner A change ls observed fiom
hypofl nyto €plgyny through pertgyny.
The change ftom hypogyny to epigyny k
seen clearly in Rosales. The formatton of
hypanthodium shows a change of
pe.igyny into eplgyny h Myrtales.
Epirynyand synca.pyin Umbellales
rhow advafl cement over Myrtales.
Umbellalesere related to Rubtates
through the characters such as Umbet-
like infl orescence, suppressio. of calyx,
epigyny. Campanulales are present et
thetop in this llnewith presence of
pappus, irretula I flowers andfusion of
floralparts.

. Classlfiaetlon of Anrlosoerms

. Various attempts were made to classifv the olants fall tn
one oflhe following thrEe categories.. Artificiallynems

. NatuGlsystems

. Phylo8en€ticsystem

. I)Artlflclal classlflcation system: tn the period 3OO B.C. to
1830the clarrfication ofplants was a(ificial. The anificiai
synems propounded by early herbalist were based on one
ortew characters like habit and flo ral charEcte6, Some
,mportdnt workeE in artificial systems are Theophrastus,
Dloscoricl€r, Caesalplno, Bauhln, John Ray, and Carotus
!nnaeus, Ihe system of Lhnaeus, which lartely depended
on rhe number ot stamens and carpels ln the flower. lt was
verysrmpte and convenient system became popular, lt
remalned dominant over 75 yea6 unulit was raplaced by
the systems ofderussleu and de Candolle.

6 L

. 2) Natural Classification Systems: ln Natural
system plants were classified depending upon
their natural affinities. Some important workers
in natural systems are de Jussieu, de Candolle &
Bentham and Hooker-

. 3) Phylogenetic Classiflcation Systems: tn these
systeris plants are classified based on genetic
and phylogenetical (evolutionary) approach. The
most widejy known phylogenetic svstems are
those of Enqler and prantl, Hutchinson,
Takhtajan and Cronquist.
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1, Salientfeatures, origin and evolution of

Angiosperms

2. Bentham and Hooker,s system of classifrcation
upto series level, its merits and demerits

3. Taxonomy in relation to anatomy, embryology,
palynology, ecology and cytology

4. Concept of Binomial Nomenclature and its
advantages

5. Concept ofgenus, species and epithet.
6. Herbaria and Sotanical Gardens,

@ @

t

Syllabus

Study of the following hmilies: systematic position (30 Lect.)
salient featurcs, flordl formula, flonl diagmm, common examples

and their economic importance
1. Annonaceae
2. Malvaceae
3. LeSumlnosae (Paplllonaceae)
4. Caesalplnlaceae

5, Mlmosaceae
5, Apocynaceae
7, Solanaceae
8. Acanthaceae
9. tamlaceae(Lablatae)
l0.Nyctatlnaceae
1l.Ullac€ae
12.Poaceae (Gramlncae)

Bentham and Hookers Classification

. George Bentham (180G1884)

. Joseph Dalton Hooker (1817-1911)

. The two British Botanists who were associated with
the Royal Botanical Garden, Kew, England wrote a

book'Genera Plantarum' {1862-1883) wherein they
presented their outstanding system of classification,
This was the Breatest taxonomic work. This system is
still used and followed in several herbaria of the
world. lt is supposed to be the best system for
students.

Joseph Dalton HookerG[ON6[BII{I}IAH

fro
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Rice Flowers
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1.

Aveno sdtiva:. (Oat plant),
flowers & Seeds

Ryel
Secole cercale

B t ac hy p o d I u m d i stdchyon
l. lt has little or no direct agricultural

slgnlflca nce
2, lt has seveEl adEntages as ao

exp€rimental model organism for
understandlnt the geneHc, cellular
and molecular btology of
tcmperat€ trass€s.

3. Iherelatiyelysmallsize of lts
genome makes lt useful for teneflc
mepplnt and sequencint.

4. lt has about 272 mlllior base palrs
and wltfi five chromosomes, it has
a small tenome ior a tnss species.

5. Thesmall slze and Epld llft cycle
are also adEntages,

\-
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Syllabus

1. BlodlwBtty:

l. Dellnldon, cscept,orlgln and evoluuon

2.'lYpcr of blodlE6lty:
l. Sp€clet,8!neuc, ccologlcd, cEpland and agrlcultual dlvetrW;
ll. blodlveElty ln lndlai €nd€ml3m and hot 3poB; thEatened sp€cier,

lll. theatstoblodlveBlty
3. Com.ffitlon ot blodlvcrslty:

l. Malor causar for 1033 of blodlverslty, llstlng of thr€atened blodlveElty;

ll. thrcat nod cate8orl8- cxtlnG cndangerad, wlnenble, Ere and

lndetemlnate. Conretratlon me*ure3: - cx-sltu, and lFsltu;
blodlv€Blty conseffitlon ln lndl..

4. Phytotuonomy: dassmcatlon of Angl6pemi wlth speclal EfeEnce to
l. unnaeui,

ll. A. P. do Candole,

flt.

Refers to the numbers, varlety and
mrlability of llvlng organlsms and
ecosystem,
lncludes all terrcstrlal, marlne anr
other aquatlc orgEnisms, Bi. Covers divelsltywlthln specles,
between specles as well as
variatlons among ecosystems.

BCx7
v

What is Biodiversity ?

o

Biodiversity

Blodlverslty Deflnltlon, Concept, Orlgln & Evolutlon

1, Blodlversity ls deflned as "richness of specles
(mlcroorganlsms, plants and anlmals) occurrlng ln a
glven habit"

2. The term 'Blodlverslf was colned as a counteractlon of
'blologicaldlverslty'ln 1985 by a biologlsts E,O, wilson

3. Biodlverslty ls the natural btologlcal capital of the earth'
4. lt ls a synonymous wlth llfe on earth

5. Today's blodlvenlty ls a product of 3.5 billlon (350

crores! yearc

6, The blodlverslty exlsts ln 8 groups and 193
blogeographlcal sub-groups. Each biogeographlcal sub-
group is composed of ecosystem. These communities

iluldcr o{ lrrdrrg Cfe€tGf ri r,g
o.rgri{inll algreniy rGoHt,

fw
69,OOO
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Phytotaxonomy-l
Oassification systems of Anglosperms with speclal

reference to:

1. Grolus Linnaeus

2. A.P. de Gndolle
3. Bentham and Hooker

al

1. Classification byCarolus Linnaeus

. Carolus Linnaeus (1707-77781 a great Swedish
naturalist, is rightly known as the.'Father of Modern
Botany.

. He became interested in the study of natural history
since his childhood.

. ln 1730 he published Hortus Uplandicus wherein he

enumerated the plants of Uppsala Botanic Garden in
Sweden. Later, in 7737, he published his famous book
Hortus Cliffortianus, based on the collection of plants

in lhe garden of George Clifford at Hartecamp,

Carplus Unnaeus
(1707-17781

Uppsala Botanlc
Garden, Sweden.

Garden of George Clifford,
Hartecamp

. His Genen Plantarum' and 'Classes Plantarum'
appeared in 1737 and 1738 respectlvely.

. one more book 'Philosophia Botanica' appeared in

1751 which contained a rivised version of his system
published previously in 'dasses Plantarum' (u38)
and'systema Natvrae' (1735).-,

. His Speties 'Ptantarum' was published in !753, a

work where some 7300 species were described and

arranged according to his sexual system of
classification.

. ln this.book Linnaeus introduced the consistent use

of the binomlal system.of plant names.

1
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subrlass 2. Ranunculidae

Superorder lV. Ranunculanae

Order 9. Ranunculales, 10. Papaverales, 11. Sarraceniales

Subrlass 3. Hamamelidane

Superorder V. Hamamelidanae

Order 12. Trochodendrales, 13. Circidiphyllales, 14.

Eupteleales, 15. Didymelales, 16. Hamameliadales, u.
Eucommiales 18. Urticales, 19. Barbeyales, 20. Casuarinales,
21, Fagales, 22, Balanopales 23. Leitneriales,

Superorder Vl, Juglandanae

Order 24. Myricales, 25. juglandales

66

Subrlass 4. Caryophylllda nae

Superorder Vll. Caryophyllanae

Order 26. Caryophyllales, 27. Polygonales

Superorder Vlll. Plumbaginanae

Order 28. Plumbaginales

subrlass 5. Dlllenlldae

Superorder lX. Dillenianae

Order 29. Dilleniales, 30. Paeonales, 31. Theales, 32. Moales,
33. Begoniales, 34. Capparales, 35. Tamaricales, 36. Salicales

Superorder X. Ericanae

Order 37. Ericales, 38. Ebnales, 39. Primulales

Superorder xl. Malvanae

Order 40. Malvales, 41. Euphorbiales,42. Thymeleales

16-5ep-19

l-444- 3L,') ,-

. Merlts of Takhtajan system of classlrlcatlon:

. Dicots are discussed priorto monocots

. Dicots starts with Magnoliales which are universally considerd
to be the most primitive angiosperms

. Families are small homogenous units made up of closely
relared genera

. Division of dicots into traditional groyps of Engler & prantls

i.e. Archychlamydae & Metachlamydae has been abolished in
this sytem

. Alismatales considered most primitive living monocots

. Demeritof Takhtaran system of classlflcatlon:

. Narrow defined taxa (plants) splits the related groups

1.

Lt

sub-class 5. Rosidae

Supercrder Xll. Rosanae

Order43. SaxifEgales, 44. Rosales, 45. Fabales, 46. Connariales, 47.
Podostemales. 4{1. Nepenthales

Superorder Xlll. Myrtanae

Order49. Myrtales

SuperorderXlV. Rutanae

Order 50. Rutales, 51. Sapindales, 52. Gemniales, 53. Pollgalales

Sup€rorder XV. Aralianae

order 54, Cornales, 55. Apiales

Superorder XVl. Celastranae

Order 55. CelastEles, 57. Santalales, 58. Balanophonles, 59,
Rhamnales, 60. Elaeagnales.

Supemrder XVll. Prcteanae

. Order 61. Proteales

7

. sub-classT.Asterldae

. Superorder XVlll. Gentiananae

. Order 62. Gentianales, 63. Oleales, 54. Dipsacales, 65.
Loasales

Superorder XlX. Laminae

Order 56. Polemoniales. 67. Lamiales, 68. Scrophulariales

Superorder XX. Asteranae

Order 59. Campanuales, 70. Calcycerales, 71. Asterales.

6s

. Ordql.Alism.t les,2,Nar.dales

. subdBz Llllldrc

. Supcrcrder ll, Triurldanaa

. Order 3,Trlurld.les

. Superorde. lll. Lill.n.e

. Order 4. tlll.hs, S. shll.c.ler, 6. Burmannl.les, 7. Or.hld.le., 8. Bromeltdes

. Sup€rcrder MJuncana!

. Oder 9. Junc.les, O.der 10. Cyp.,.ls

. Sup!rcderVcommellnarae

. Orde, 11, Comm.llneles, 12. Erloc.ulales, 13. Restlonalaa, 14. lM.tcllalet 15.
Poales.

. SupercrderVl.Zlnglbenne

. Order 16. ZlrlbeFles

. Sub-.d.$3,Ar.dd.r

. Superorder Vll. Arec.n.!

. Order 17. Areceles, 18. Cyclenth.les, 19. P.nd.n.les, 20. Typhales. suplro.der Vlll, AEnae

. Order 21, ABles

CLASS: tlLloPsloA (MONOCOmEDONSI
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1. Family; Magnoliaceae

Vegetative characters:

Habit: Trees or shrubs - 60 ft. (Tulip tree), hi8h, few are

climbers (Schizondro & Kodsurol. Oil sacs are present

in stem and leaves.

Root: Tap-root, branched

Stem: Erect, woody, branched.

Leaf: Alternate, simple, entire, commonly ever-green,

coriaceous, sti pu les large lM o g n oli o) coveri ng
younger leaves,

. Distinguishingcharacters:
Trees and shrubs, with two ranked stipulate leaves
and bisexual, fragrant flowers of large size; perianth
usually trimerous, whorled or spiral; stamens and
carpels numerous; fruit an etario of follicle or berries

. Distribution :

. The family has approximately 225 species in 7
genera. The family ranges across eastern North
America, Mexico and Central America, the West
Indies, tropical South America, southern and eastern
lndia, Sri Lanka, lndochina, Malaysia, China, Japan,
and Korea. A total of30 species recorded from lndia.

Floral formula:

O, ,P9oro,C5 Ao,Go
Economic important plants:

7. Michelio chompoco: Cultivated for its sweet
fragrant flowers, dried roots are purgative, flowers
and fryuits are carminative in renal and venereal

diseases like gonorrhoea, The flowers beaten up

with oil are applied to fetid discharge from nostrils.

2, lllicium verrin: A native of China a source of volatile
oil obtained from the fruit, used medicinally and in

liquors.

1

Floral characters:

lnflorescence: Solitary terminal or axillary.

Floweri Largest and most showy of the woody fumilies,
sometimes 10 inch in diameter (Mognolio froseri),
Complete, regular, actinomorphic, unisexual

lDri mysl, usually bisexual, hypogynous, aromatic.
Perianth: Tepals 9 to many, free, all alike and petaloid

or three outer ones green lliriodendronl; arranged in
whorls of three, imbricate and cyclic (Mognolio and
Micheliol or acyclic (spiral), arranged on an elongated
semi-elongated convex torus, free, interior, ln lllicium
all perianth leaves are spiral and differentiated

YS

in to sepals and petals,

Androeciuml Stamens many, free, often spirally
arranged in a beautiful series, filaments short or
absent, anther lobes linear, with prolonged
connective.

Gynoecium: Carpels numerouS, free, superior, arranged
spirally on a cone shaped elongated thalamus
(gynophore), rarely,carpels are fused {Zygogyn umli
ovules 1or 2 or'moie in each carpel; marginal.

Fruit: An aggregate of berries or follicles. Samara in
Liriodendron

Seeds: Large, abundant endosperm, testa is decorative.

,21
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1.

Cyanotis axil lo ris: Stamens
functional

Cochliostemo
odorotissima:
Anthers
enclosed in a
hood formed
from the united
filaments

Rhoeo spathoceo: Moses-in-
a-basket, oyster plant

This unu&.| mambe, ortha hmily
har petalold hprlt that arc whlte on
thctont and purple on ths baclc
Als, though notvlrlblG ln thir photo,
tie.nth.6 ofthlr 3pei6 open by
termln.l porus.

zebind
(Ttodescontid)
pendulo:lhls
specles has an
actlnomorphlc,
trimerous flower
with 5 stam€ns,
The
lnfloresc€nce ls
cymose and is
subtended by a
boat-shaped
bract. lt ls
common for the
filam€nts to be

hairy in thls
family

@
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Definition: (Use any one)

1 ,small slzed agents ol dlseases that ar€ Gapable ol
' 
*i:l{ *it"*,*::,#: ;;f,11",":li, ::r"Jix
dse to new stralns bV mulatlons"

z. sowden (rS€,4) deflned vkuses as' 'Sub mlcroscoPlc
- #;;; fio[. that multlplv onlv lntmcellular and

DotentlallY Patho8enlc"

,. 
"*"o",nr'ao Halron (1964)' rylruses are bltt of

,^i" 
-iort-rt"t"ui 

v lntearch of 
' 

chtomotome''

Viruses General Chalacters of viruses

1. Vlruses are smallest, slmple and mott prlmltlve
^ irJ"t]i... 

-rrr"v are non'cellular' ultramlcroscoplc

o;folcbs of proteln and nuclelcacid'

z- rh"r erown and multlply only ln livlng cells' hence ate
-' 

iii'rtJ'oornoa.v u"t*"en llvlng and nonllvlnS'

' *:*.rlr:.r :'.ll*'l*::*H.'J:"ffi :i,i 1[:i
All known vlruses are PathoSens'

4. Viruses exlst outslde the host, free ln alr' water tor long
- 

""iJlri-r"rn"r" 
Itert ln lhe free state They become

lli",J"iiv *r'* ttt"v enter ln livlns cells of a host

organism.

( rh.v are cultlvated only ln Intact livlnt cells' thus arc

' i,'iili" ""l"rr,*," and are the tmaliest of all

;*tlli,"'n:. 
*:1,,111i1,sil,J}il1'"'1""':

a.uir*", a"t be otserved and photoSraphed wlth the
-'.i"i-"-i,.-""p". h electron mlcroSraphs' some

:;;;:; ,oJ':pea other have spherrcal' cubrcar or

ladoole forms.

z. rrr.tt of tfre. can be crystallized The vlrus cmtal
' l'Jli.it"t .,"0r" 

"*'ical;ompounds' 
wlthln host cell

fil;;;;;:;;;; '"'e of the Propertres of rife but

notall'

. Mruses are living because:

1. TheY show growth'

, Thevshow mutation'
i' -i"l ."" t ,.nt.r,t"d from the dlseased organlsm-' 

io iliitrl on". t 
"' 

t'ave abllitY to lnfect'

/r- Thev react to heat, chemlcal and Bdiatlons'

a- rf,"" t au" g"n"ttt t"terialI e DNAorRNA

i. ii", ur" "*.0*'o 
rnultlplv ln numbe' of same

,. iil',tll]Ji; 
"""t'rity, 

a charader or onrv rrvrns

.lliitilti::n::l:l;::i,li""$'l;i;il:1,'n"o'"'"

b

. Viruses are nonliving because:

1. TheY.an be crystallized'

, Thev ate lnertoulslde the holt'

s. i.;ri*"rr o. *rr membane of aIry klnd ls absent In

viruses.

4. TheY do not show functlonal a utonomy'

< Thevdon't fesplre or excrete

i. ,i"i-,"ai."i""n accordlnS to thelr moleculer

welSht li llke that ol nonrlvlng'

, rhe; laak any energy producing enzyme sy*em'

; rm * :::LLm"$i;; i31,,""#li,''1il .'TJllli:
llvlngwo d.

tr0

>erruplvt--l
....-

8, They grow, reproduce and underSo mltetlon but no

vlrui has alry rcsplratlon of ltsown'

9, They depend upon enzy'n$ of host to do thek work

TheY have host sPeclflclty'

10. Antiblottcs have no effects on vlruses'

. Natureolvkuses:

. Thenature and orlSin of vkuses ls stlll not clear'

. Some vlroloSltts regard them ai anlmate wherc as

otherc Gonslder them a! lnanlmate'
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Economic importance of bacteria

Plant disease
. Tomato wilt caused by Rolstonio solonoceorum

LosJ- s1;J9)-@

1,

. The donor bacterium carries a DNA sequence called the
fertl llty factor, or F-facto r.

. The F-factor allows the donor to produce a thin, tubelike
structure called a pilus, whlch the donor uses to contact
the recipient.

. The pilus then draws the two bacteria together, at which
time the donor bacterium transfers genetic material to
the recipient bacterium.

. Typically, the genetic material is in the form of a plasmid,
or a small, circular piece of DNA.

. The genetic material transferred during conjugation often
provides the recipient bacterium with some sort of
genetic advantage.

. For instance, in many cases, conjugation serves to
transfer plasmids that carry antibiotic resistance genes.

Plant disease-Citrus canker caused by Xonthomonds citri
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Beneficial bacteria- Nitrogen fixation by Rhizobium spp. Beneficial bacteria- healthy drink by Loctobocitlus coesi

Problotlcs are belleved to
play very important roles in
regulatlng proper intestinal
functlon and digestlon - by
balanclng lntestinal
mlcroflora.

,Eest results against
diarrhea, in good brain
function, to reduce blood
levels of LDL or
"bad" cholesterol, Elood
pressure, protect against
bacterial infection and

benefits for patients with
psoriasis and chronic fatigue
syndrome

t
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Queen Mary College, Universlty of London'

tili{lt'*lF"fii*#*#'t:e}*;ul-' 
ffi#rii's*

Prof. F.E' Frltsch 1879 - 1954

Classification of Algae by F'E' Fritsch (1935)

. The t€rm'algae' is usad tor some lower plants and many' oflen' 
,]iii#H ;;ili oimicroorganisms thaiare able to perrorm

ohotosynlhesis.
. ii" 

"-,ii" 
*,n 

"*ut 
14,ooo sPecies belonging to sbout 950 genera

are oni of the blg Plant grouPs'

. ;;tsJi;ei1 Ussirnoitgae into ttro tollo\i'ing 'l l dasses on the

basis o'foflc^dng Points

1. Number and attachm€nt of flagella

2. Stru61ure of thallus

3. Chemical naturo of Pigments

4. ResBrvs food material

5. Method of r€Produclion

6. Variation in life cycle'

'l.Chlorophyaceae (Grass green - 09 orders)
Different classes of Algae

- Chl. A, b, B carotene

Stored food - Starch

2. Xanthophyceae (Yellow - green) 04 Orders

3. Chrysophyceae (Brown

-Orange) 03 Orders

Pigment- Chl. a, F carotene

and xanthoPhYlls
Stored food - Fat & Leucostn

Pigment- Chl. a,

Stored food - Oil,

e, P carotene and xanthoPhylls

Fat & Leucosin

Vaucherta

golden(Yellow(Dlatoms)BaclllarloPhyaceae
of silica

brown)
Pigment

PT-O

eo
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. Thallus structure:

. The bladder-like of Bowdium

consists of a Yellow€reen Pear-

"n"o"O 
o, sPheiical, aeilal Portion

*niJ i" anchored to the substratum

U:V a 
"ofourless' 

branched rhizoidal

portion.
. The subtenanean rhizoid is

dichotomously branched'

. The tiny, balloonlike overground

ooAon, irtli"n is 1'2 mm in diameter'
'J;'ib'd vesicle. vesicle has central

vacuole.
. Cytoplasm contains numerous

chromatophores'

&A
. Reoroductlon: Botrydium reProduces by

uotit asexuatty as well as serually'

. Asexuat reprcductlon:
l. Bv Zoosporca:

. Tna ,oo.por"a are formed when the plants

are submerged under water'

. The protoplast melamorPhoses into many

small uni-nucleate Pans'

. Each uni-nucleate daughter Part Pushes

tour"rOt 
"nt"tiot "nd 

& convens into

iooipores rras two unequal flagella'

. They liberated through an apicel aperture of

vesicle.
. Each zoospore encysts and lorms a wall

Ir*.0 ii. li then germinates by producing

tiouriess rtrlzoio at its attached end'

2, BY APlanosPores:
. The aPlanospores are formed

under damp air on wet soil but

not submerged.
. The Protoplast of vesicle

divides rePeatedlY to form unt'

nucleate daughter ProtoPlast'
. Each daughter ProtoPlast

Gcotno rounded and

secretes a wall around it

before liberation.

. lt is an aPlanosPore.

. The aplanosPore Produces
new Plant afier germination'

^ir;i;Fa',,,,,. ,,.

3. Resting bodY:
. Under dry conditions the

entire ProtoPlast of

vesicle rounds off to form

a single large

multinucleate slructure

which secretes a thick
wall around it to become

a macrocyst known as

resting bodies.

' Sometimes such

macrocysts are formed in

rhizoids called as

rhizocyst.

q

tu

@
R6ti}E bodies

. As many as 4o,ooo isogametes are produced in each

vesicle
. The isogametes are obpyrifom (inver'ely pear shaped)

. They fuse through thelr posterior end

. Fusion of gametes are takes place in vesicle because

the plant is monoecious
. Fusion of gametes forms zygdte which is round

. Zygote germinates immediately

. Zylote unOergoes meiosis and forms 4-8 haploid

zoospores
. The zoospores germinate into nett Botrydiumplanl'

Edrrrr4ell r0dtff!Al!*!5q Fr"tc!o*E4!.t

6-eV
U

! Dffi

(bisexual)

identical

(similar gametes)ls isogamous. Sexual reproduction
uni-nucleate and blfl agellate. The isogametes are

. TheY are morPhologicallY

Sexual reproduction
Bofrydium is monoecious

i

@
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Fungi - A lntroduction

1. The word Mvco_ derives from the Greek word for fungus'

i. over zO,OoOspecies ot tivintfuntihave been identified'

h.terotroohs that are importart decompos€rsj- riiri ,ie t"poptltd" (gow on non-living organic matter)'

liii 'ili. 
iii[iii.-at";ttrow on orsanr' matter olrvins

organitmr.
q. oii"tti"t'rt €xtracellular; fiingal cellt secrete powerful

digestive enrymet into their su rrounolngs

5. Nutrlentsare then abgorbed

;. Moti fungl consist of multlcellular filaments called lryphae

{hvphalt tlngular);
, ir,.l"r'," -"-trt" shaoed and have wallt made of the
' ;rii;;;;; itisai"t'iiae chrtrn, which mare' them

r.<k;nt to heat, cold, end desiccation

a- cross walls are present for nrength,.and thete are
" ilHi"ili i" " 

 &,;i,,aam rs conrinuius from cerrto cerr'

s. Ihe meshwork (drd0 of hvphae that absorbs nuvients is

calleda mycellum {PI. mYcelia)

10. fuogal spores dispers€ from the parent bodv and germinate

into new mycelia.

11. funsi do not post$s the green glgmeht chlorophvll tound'n__ 
oi"ni.- io tttev ttare to Eat-n thelr iood ftom other tources'n
'much ihe samiwavthat an anlmaldoes'

12. tungl play a vltal rol€ ln rec'ycllng by breaklng down llgnin

,r r,r,* t,,i'i to.. rvmtlotic assoclatlons wlth trees and other_- 
oranis (mv_corrhtzal'fungi), which enters the plant root tYste'n

h€loe l; tie uptake of water and nutrients'

14. ov;r 90'/6 of olants have a fungut astociated wilh thek 'oots- 
inJ m anv *oiita not rurvive wlihout thek fungal pa ner

15. Funel maY algo iorm sYmbiotlc relationships with algae'

known as lichens.

1, Heterotrophlc
2. Eukaryotic
3. Havecellwalk
4. Has its own klngdom
5. Absorbs food through hYphae

6. lJse5 sDoresto reProduce
i ",^-il"..r. , *,i- froist olaces to srow. rhev thrlve on
' #;iEii;';i;e#;ii;;-dii6 ini iieibatnrooitt trres'

"i$,lr',,'*,"g1l*ut.nt['.',1:i?1,3i,#*l,"lilll#I

' :l-rtgi*,1ru:"1,': f,f1,"j:."8$ii![?&1'"Hll liBi

What are Fungi?
10. Hvoha€ attaches to food tource and releases ooze to_- 

Jiloroot" food Then the hvphae acts like a straw and

tran5ports!he food to the funtus.

11. Fun8l reproduce seroally when envlronmenlal conditlons

u. No m.le orfemale funga

13. Two mating types: ptus (+l and mlnus (')

t4, re.tlliratlon occurs when l+) hvpha€ fuse with (-) hvpha€ to

form a 2n or diPloid zytote

15.some funsl showdlmorphhm (abilttv to changethelr form in

retponse lo their environm ental condltions I

16.The sexual (Perfect, Meiotic) state G refe'red to the

17. The asexual (imperfect, mitotic)state k termed at anamorph

Classlfication

Divl5lon: l{astigomycotlna

sub divi.lon: OlplomastlSomycotina

Class:Oomycetes

order: PernosPorales

;amily: Albuginaceae

cen,.r, Albugo

Artugo 15 the only one genus of the family

liur-gin.."r" and repres.nted by 18 spp' in lndla

and 25 sPP. throughout world'

Albugo Oacurrcnce:

>The fungus occurs in higher plants as an obliSate

endoparasite and cau5es the well_known 'white rust'

disease.

> ln Latin Albus' means 'white',

>This clisease commonly found amongst Brassicaceae

hmily members includecabbage, cauliflower' radish'

mirstard and turniP.

> The fun8u5 attack all parts except root'

>The disease appears in the fo'm of white' shininS'

irregula. patches or pustules on the aerial parts

especiallythe leaves and hence named'white rust''

1
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Stroma & Conidiophores

l.o,:

Cercosporo: Conidia

15-Sep-19

> Conidioohore oroduces conidia at aoex oushed to a side
and the'tip of the conidiophore resumes its growth.

> Later a new conidium is produced at apex. Conidia falls
off and spread in air.

) Conidium is inverselv clavate (rounded at base and
tapering towards apex) and straight or slightly curved.

) lt is generally 1 -7 septate, long.
! Conidia are hyaline (colourless) or pale yellow to slightly

oltvaceous.
> On detachment from conidiophore, the conidia leave a

scar at the place of attachment.
) The conidia are dispersed by wind or rain splash.
> They germinate under favourable condition (24 28oC) by

grvrng flse germ tuDes.
) Each germ tube ultimately develops into a new mycelium.

Cercospora: Conidia

.*Ti:i1I,J /
4${pst 1ffi;
ffitr# d

f{ q,

L

Stroma & Conidiophores
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(aoranv)

I
Dr. V. C. Khilare

Associate Professor

BotanY is important"'

Botany is important primarily because

>it is the scientiflc study of plants,

)used in many aspects of human life'

>Plant study for thelr knowledge of characterlstlcs

>tralts of crops,
Fplants and fiowers to lnfluence the flelds of medicine'

science and cosmetlcs'
>pi.iit trppo,t baslc dally functlons of human life by

providing food and nutrltlon'

absorption, and reproduces by spores'

oThe primary carbohydrate storage product of

fungi is glYcogen.

o Most fungi have a thallus composed of hyphae

(sing. hypha) that elongate by tip growth

organism devoid of
its nutrients bY

oA eukaryotic,
chloroPhYll

heterotroPhic
that obtains

WHAT ARE FUNGI?
W'hat ls algae?

The algae about 14,000 i belonging
big plant

to about
Sroups.

950 genera; a re one of the

as fuelThe algae

1
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Career Opportunities and Job Prospects

. Moreover the application of.plant sciences

imDroves the yield and supply ot meolclnes'
forirds, fibers, liuilding materials and other
plant products.

. The knowledge of plant sciences is
essential for ileveldpment and management

6i toii'itt, p..tt, waste lands, sea wealth
etc.
Few of the industries which one can

work with are:
. Chemical lndustry
. Food Companies
. Arboretum

fr
Career Opportunities and Job Prospeca

. Competitive Exams. MPSC,UPSC

. Fore$ Services

. Biotechnology Firms

. Tissue Culture
o Oil lndu$ry
. Land ManatementAgencies
. SeedAnd Nursery ComPanies

. Plant Health lnsPection Services

. National Park

. Biological SuPPly Houses

. Plant Resources Laboratorl

. Educational lnstitutions

. Forensic DePartments

Top Most lnfluentlal People in Botany

/Agriculture/Fa rmlng History

George Shull (1874.1954)

. A botanlst bytralnlng at

Cold Sprlng Harbor, lont
lsland NewYorlc

. The father of hybrld corn.

. shull devoted 30 Years of hls

llfe to corn bt€edlng.

. He served as a Professor of
Botany and Genetlcs at

Prlnceton Universlty

(
Barbara McClintock (1902'1992)

. She won a Nobel Prize in

I 983 for her study of corn

chromosomes,which
revolutionized the field of
cltogenetics.

. She specialized in

q/totenetics.

. She discovered the role of

"controlling elements" in

teneoc regulation and

transPosition.

Norman Borlaug (19 l4 -2009)

. Awarded the Nobel

Peace Prize in 1970 for
his work on the world's

food supply,

. BorlauS is known the

world over for his highlY

successful wheat breeding

and wheat research

programs in Mexico.

M.S. Swaminathan (07.08. I 925)

. Born on TAuSust l925,an lndian teneticisL

. Swaminathan is known as 'lndian Father of Green

Revolution'for his leadership and success in introducing

and further developing high-yielding varieties of wheat in

lndia.

1.
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cod.rt ol G.nut, sp..l.t ed EPlthd
6)crpt ot ernur

r tn bioloev,aEenus (plural: 8ene6) ls a low'level taxonomic
ran-Ei;Ei in ihe bloioEical classlfication of livingand fotsil
i,isi,;iriii ;i;t=fi ia;;i, pEif
dlfJerentia.

. Genera and hieher taxonomiclevels such as hmilie3 are used
in biod rve.riWitud ret, particularly in fotsil studiEs since
soecies canndtalvvavs 6e confidentlv identified and genera

;;d fumilles tvolcallvhave longer stratlgraphic .anges than
specie5

. The term comes frcm Latln genus "dcscent, famlly, typq
gender', cognate with glcgl:- geros=race.

' The composltlon of a genus k determlned bY a taxonomlst.
! Th. sran.tards for qenur clarslfication are not nrictly codifi€d,

andhence dlfferenl authorities often produce different
classificationsfor genera.

' tn the hterarchv ofthe binomiel classificatlon sYstem, genut
comer above s;ecies and below EldlY.

B.s..sy l'\JW- {)L
9?r d=/t'E Q AoawJ r"/'ot ^/

01,'* $. Yr xkt" )

Qrvb)
)
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concept of Epithet: (E*r tds 6r+)

. The name of a species is a binomial and consists
of a qeneric name and a specific epithet A
spec-ific epithet is the second part of the
binomial. lt must always used with a generic
name to form the binary combination for that
species. The specific epitheJs are formed from
nbuns, adjectives, plant parts, colout
geography, etc.-and may join thes€ words with a

large number ot pretixes ancl suttlxes.
. Some Latin prefixes of numbers are as: uni-(L ):

uniflorus (one-f lowered)
. Common suffixes used as: -aceus: c.ustoceusl

alisi digitolis, estris: comPestr6

L

Binomial Nomenclature

It ls the system of naming plants on the scientific basis is

known as plant nomenclatu re.

The earllest names were polynomials. composed of s€vecl
words.

Nomenclature is needed for ldentlty o, plants. lf there were

no names for all how strange llfe would be ln sLlch a
conditlon?
Therefore nomenclatu re for eveMhlng is needed.

ln the present botanlcel world, the nomenclature
involves the prlnclples Soverned. formulated and adopted by

lnternational Botanlca I ConSrets (lBC).

The rules developed by l8C are llsted formally In a code

known as lntematlonal Code of Botanlcal Nomenclaturc

0cBN).

Blnomlal syst€m of nomenclaturei
tinnaeus employed the blnomial system of nomenclature in
thefirst edition of his Specler Plortarum published in 1753.

AccordinS to the system of nomenclature the name of the
plant consists of two Latin words, the firn representinS the
genus and the second the species,

For example, the botanlcal name of Manto ls Monglterc
lndlco.
The fl6t word Monrireld designetes the Senus of plant and
the second word lrdlco represents partlculer species of that
tenus.
Thescientific names always-printed in ital'cs and hand wrltten
and typed names are always underlned. The Seneric narne
starts with a capital letter, whereat the specific name w,th a

smallletter.
There is only one sclentlfic name for a plant, which is known
as lts leSitlmate name.

d

Concept ofSpecles:
. ln Ej.g!.9A6 a species is one of the basic units of

broimbs5d!!4j.ao and a taxonomic rank.
. A sDecies is often defined as a group of orFanisms

capible of interbreeding and producing tert'le
ofisorin!. while in manv cases this definition is

adequai-e, more precise or iliffering measures are often
used. such as similaritY of DNA, fiorphologY o'
ecol6gical niche, Presenci of specific locally adapted
traits 

-may further subdivide species into sub soecies
. soecies that are believed to have the same ancesto6

a;e grouped together, and this group is called a gg!!!
a sptcies can only belong to one genus that it was
Erouoed into, All Species are Siven a two oart name
fcalldd a 'binomial name'-'bi'for t!vo, 'nomial'for
name).

. The first part of a binomial name is the 8c!gi!
!aEg, the Senus of the species. The second part is

eitherthe specific name (a term used only in zoology,

never in botany, for the second part of a binomial) or

the specific epithet (the term always used in botany,

which can also be used in zoology), For example, gqg

@!ll!E!gt which is commonly called by its binomial

name, and is one of five species of the Eqq genus'

The first pan of the name is capitalized, and the

second part has a lower case. The two part of the

name i5 written in italics.

Pro
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flE! une l. th! irn lln.
hvposynoB @ndition remain
uncha nBcd. Rhe.dal.s and
s:rEcenral.sewlv€d PaallelY
f ,.m R...les.DewloDm.nl of
synoFhoe in (lpParid.cea.
rho$ a definite rclrtion
b.tween P..ietal.3and
Rhoeadales. Malvalet evolved
throush Bombacrcea.. lhere
ar. 3om. def init. rel.tionshlp
setw.en Malval.s and
G.Enial.s. cenni.les are.ko
r.leted lo sapindales, and
Sapind.les to Rhamnales.
tuno. of sepalt, pet lt carpelt
:nd eDroetalous condi!ion in
sola;;eae i5 also rchted wrth
Libiat ae. Labiateae i3 th.
mon .d@ nced family in thit

@

.Thlrd Un.r lt sho* . few .*Gmbl.nces
b.rw4n mon@Uedons {Alr3h.t ....}
and dl@tyledon! (Ranu.cuhc.te). Lllhles

rnd Ran.l.i dift r ln th. numb.r offloral
p.rE.nd futlon of 6rF.lt. EplSvno'r3

condltlon ollrld......nd Am!ryllld.eEe l3

.n.d6nc.h..t o€r Llll.l.t. H.r. tG 3om.

r.pons th.t Gamln.a. b orlsh.tld fE6
Llll.c.a.. But tl. cdudlon ln nuhb.r of

tt 6.ns.nd c.rpelt lors ofp.n.nrh p.rt5

rhdret4 th.t GEmln... It mo.e.dEnc€d
th.n Liliace.., Orchldrc.ae po3t.$ lns.ct_

pollin.t d, k.egular.nd showv flowert.nd
thls th. nost.dE.ced f.nlly of

Lvl- A,U.-@
. Classlflcatlon of Anrlosoerms
. Grio*itt".ptt *"l." rade to classlrythe plants fallin

one of the followlng three catetories
. Artificlal systems

. Phylogenetic sYstem

' 1) Arllflclal classlflcation svstem: lnthe perlod 300 B C' to

#iciiiiiJiiiiticatio" ot pl;nts was anlricial rhe anificial
sJsiems orooounded bv early herballst were based on one

"iL* ltiaricen like habit and floralcha€cte6.some
imoorrant workers in artlflclalsYstems a re Theophrastut,
biSsiortdes, Caesatplno, sauhlir,john Rav, and Carolus
I"liiii,l. riiivn"i, ot Linnaeui, which latgelv depended
nn tt* nrmuer btstamens and carpels in the flowe' lt was

;erv simole afld convenient system became popular' lt
ieniainel aominant over zs iear ufltilit was rcplaced bv

the svstems of de lussleu and de Gndolle,

Eessey's Gctus

s
s€cond Llne: A change is obserued ftom

hypoeyny to eplgyny through perlSYny.

The chantefrom hypogynY to epl8v,ry ls

seen cl.arlyin Rosales Theformatlon of

hypanthodium shows a change of
pe.igynylnto epigynY ln MYrtales.

Epigyny and sYncarpy ln Umbellalet

rhow advancement over lelyrtale5.

umbetlales are related to Rubiales

throuth the.haracters such as Umbel'
lrte infl orescence, suDDression of calyr,

eplgyny. Campanulales are present at

the top ln thls line with presence of
pappus, irregularflowers and fuslon of

flomlpartt-

6 L

. 2l Natural Classification Systems: ln Natural

system plants were classified depending upon

their natural affinities. Some important workers

in natural systems are de Jussieu, de Candolle &

Bentham and Hooker'

. 3) Phylogenetic classification systems: ln these

svstems plants are classifiad based on genetic

and phylogenetical (evolutionary) approach The

most widely known phylogenetic systems are

those of E!a|9IS!!LSE!!L Hutchinson,
Takhtaian and cronquist.
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syllabus

Study of the following families: systematic Position (30 Lect.)

salient features, flonl formula, flonl diaSnm, common examples

and their cconomic importance
,., Annonaceae
2. Malvaceaa
3, trtumlnosa€ (Paplllonaceae)
4, Caesalplnlaceae

5. Mlmosaceae
6. Apo€lnaceae
7. Solanaceac

8. Acanthaceae

9. Lamlaceae(lablatae]
l0.Nyctatlnaceae
ll,lIllaceae
12.Poaceac (Grsmlneae)

1. Salientfeatures, origin and evolution of
Angiosperms

2, Bentham and Hooker's sygtem of classifiEation
upto series level, its merits and demerits

3, Taxonomy in relation to anatomy, embryology,
palynology, ecology and cytology

4. Concept of Einomial Nomenclature and its
advantages

5. Concept of genus, species and epithet.

6, Herbaria and Botanical Gardens.

Bentham and Hookers Classification

. George Bentham (1800-1884)

. Joseph Dalton Hooker (1817'1911)

. The two British Botanists who were associated with
the Royal Botanical Garden, Kew, England wrote a

book'Genera Plantarum' (1862-1883) wherein they
presented their outstanding system of classification.

This was the greatest taxonomic work. This system is

still used and followed in several herbaria ofthe
world, lt is supposed to be the best system for
students.

Joseph Dalton HookerGEORGEITNTHAM

fro
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Rice Flowers

tq

Aveno sotlva: (oat plant),

flowerc & Seeds

Rye:

secole cercale

Aelvpodlum dl,i,orhyon
1. lt has llttle ot no dlrect,atrlcultuEl

slgnlficancc
It has several advantagei as an

experimlntal model oBanism fol
understandiry the genetlc, cellular
and molecular biology of
temper,te trasscs,

genome makcs lt useful for tenedc
mapplng rnd sequcndng.

4. lthasabout 2T2milllon basepai6
and wlth fivc chromosomes, lt has

a small tenom! for a trass species.
5. ft€ small shc and rapld llfe cycle

are also advtntatg.
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SYllabus

1. Blodlw6lty:
l. Def,nldon,cocept,orlglnandGvolutltr

2.IYpes oi blodlveEltS

l. Specler,Senetlc, ecolo8lcal, Grcpland and aSrlcultuEl dlveBlty;

ll. blodtve6ltY ln lndla; €ndembm and hgt spott;thEaten€d specles'

lll. thEaB to blodlvedtY

3. cons€mtlon of blodlveEltY:

l. Marq causer tor l6s of blodlve6itY, lltdnS of thE tened blodlvc6ltl;

ll. thrcatened cateSo.les- stlnct,endatrgered, vulneEble, Ec and

indetermlnate. Conseryatlon measure3l - q-sltu, and ln'sltu;

blodlvetrltY GsseMtlon ln lndla'

a, PMotaonomY: Oas3mcadon of Angl6pem! wlth tpElal reflEnce to

l. Unna€us,

ll, A. P. de c.ndole,

lll. Bentham and llookei

Refe6to the numbe6, \arlety and
l'arlabllity of lMnt organlsms and
ecosystam.
lncludBall tenestrlaL marlne anr

other aquatlc organlsms.

varlatlons among ecosystems'

BCovet! dlversw wlthln specles,
between specles as well as

What is Biodiversity ?

rurrl.r !r t'14n, tlllnd stcc grritily tsrotn'
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Biodiversity

BIodlverslty Deflnitlon, Concept, Orlgln & Evolutlon

1. Biodlve6ity ls deflned as "richness of specles- 
imtcroorgantsms, plants and anlmals) occurring ln a

given habit"

z. ih. t r, 'Blodlverslty'was colned as a counteraction of-' ;tiotogicatOtversity'l; $85 by a btologlsts E'o' wllson

3, Biodive6lty ls the natural blological capltal of the earth'

4, lt ls a synonymous wlth llfe on earth

5. Today's blodiverclty ls a product of 3'5 billion (350

crores) Yearc

6, The blodlve6ity exlsts ln 8 groups and. 193-' 
iiogeograprrical iub'groups. Each blogeographlcal sub-

iro-rp ri .i, poted oficosystem' These communltles
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Phytotaxonomy-l
Classification systems of Angiosperms with special
reference to:

1. Grclus ljnnaeus

2. A.P. de Gndolle
3. Eentham and Hooker

al

1, Classification by Carolus Linnaeus

. Carolus Unnaeus ll707-1778t a great Swedish
naturalist, is rightly known as the 'Father of Modern
Botany',

. He became interested in the study of natural history
since his childhood.

. ln 1730 he published Hortus Uplandicus wherein he

enumerated the plants of Uppsala Botanic Garden in

Sweden. Later, in L737, he published his famous book
Hortus Cliffortianus, based on the collection of plants

in 3he garden of George Clifford at Hartecamp.

Carotus Unnaeus

11707-17781

Uppsala Botanlc
Garden, Sweden.

Garden of George Oifford,
Hartecamp

. His 'Genera Plantarum' and 'Classes Plantarum'
appeared in 1737 and 1738 respectively.

. One more book 'Philosophia Botanica' appeared in

1751 which contained a revised version of his system

published previously in'Classes Plantarum' (1738)

and'Sydema.Naw6e' (1735).',
. His 'species Plantarum' was published in 1753, a

work where some 7300 species were described and

arranged according to his sexuat system of
classification.

' ln this book Linnaeus introduced the consistent use

ofthe binomial system ofplant names.

L
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' Sub-class2.Ranunculldae

' Superorder lv Ranunculanae

' order 9. Ranunculales, 10. Papaverales, 11' Saracenlales

' sub<lass 3. Hamam€lldane

' SLipercrderv.Hamamelidanae
. Order 12 Trochodendrales, 13 CircidlphYllales' 14'

iuotelealer, r5 otdvmelalet, 16 Hamamelladalet' 17'

Ll"i.i"i"tre uni.a"t, lg BarbeYales' 20' catua'inales'

21. Fagales, 22. Ealanopales 23 l€itnerlale5

. Superordervl Jutlandanae

' Oder 24. N,4yricales, 25. Jugl.ndales

. Sub<lass 4. cBtyoPhyllld.na€

. superordervltcaryophYllanae

. Order26. CaryoPhYllates, 2T Polygonales

. Sup€rorderVlll, Plumbaginanae

' Order28 Plumbaginalcs

. SuFclass5.Olllenlldae

. superorder lx Dillenianae

. o.der 29. Oillenialer,30 Paeonal€s,31 Theales' 32' vioales'

ii. iegoniaes, :q capparales, 35' Tamaricales' 35 salical€s

' Superorder x. Ericanae

. Order37, Ericales,38. Ebnales, 39' Primulales

. Superorderxl.Malvanae

' Order 40. Malvales, 41. Euphorbialet, 42' ThYmelealet

16-Sep-19

. Subdass 7. Asterldae

. SuperorderXVlll 6entiananae

. Oder 62. Gentianales, 63. Oleales, 64 oipsacales' 55'

l"oasales

. Superorderxlx Lamlna€

. Order66. Polemonlales,67. Lamiales,68 Scropholarialet

' Superorder XX. AsteGnee

. ord€l 69. campanuales, 70. calcycerales, 71 
'stel.ales

,^\
16, Pa-sL')''-

b->

ctrs' ulroPslD {MOI{OaOIYIEDONS}

ods 1. Al@nht, 2. N.,.d.l*

i- ,i 
","" 

s. s.,r.-r-, o. e", nn'rr.r 7. o(h'drr.r, 3' &6h'r''r6

od..9. lu.el6, o.ds 10, cvp.al6
rE dd.. V. .omm.lh.n..
6'iiili-c.i-rr,,., u. ea*,rrd ,. R'nbnl6, r'' Htnd'I"r.i 15'

o;d 17. 
^r.al6, 

ls. cvdrdh.l.t 19. P..d.nrl" 20' rwh'16

. Mertts of Takhtalan syit m of classlflcatlon:

. Oicots are discussed p orto monocoB

. Dlcots starts with Magnoliales which are unive6ally condderd

to b€ the most primltlve angiosperms

. Families are tm all homogenous u nits made up of closely

relared genera

. Dvirion of ditots lnto traditional groupt of Engler & Prantls

i. e. Archy(hlamYd.e & MetachlamYlae has been abolithed in

this tytem
. Alismatalesconsldered most prlmltlveliving monocots

' Dem€ t of Lkhtalen sYstEm of cl.5ilflcatloni

. Narrow defined taxa (plants) spllts the related groupt

1

. sub-.lass 5. Roddt.

. SuFrord.rxll Rosne.

. Order43 Saxif6Sat.t 44. Ro$lts,45 FabElls' 46 conna'ial'!'47'

Podon.malca, 4a. NePenthal's

. slp€Drder Xlll. l!ly.trn..

. oder 49. Myrtal.s

. Supercd.r Xlv- Rut n.e

. Ord.r5o. Rut L5, 51. S.pindtt'3, 52 GGr'nl'B'53 Polvlalale3

. Sup.ro.der XV. Adliana.

. od.r 54. Com.Lr, 55. APielca

. sup.rcd.r XVl. Gl.str.nae

. Ord.r56 Cel.n6les, 57. Sa't'lal", 5s BalanoPhonlet' 59'

Rh.mn.les, 60. El...8nal"-
. supcrorderxvll. Prot ena'

. order61. Pfoteal.s
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. Distin8uishing characters:

Trees and shrubs, with two ranked stipulate leaves

;;;il;r;i, tiairant flowers of large size; perianth

;;;rii;1;i#;ui, whorled or spiral;..stamens and

..tpaf! 
"rr"tous; 

fruit an etario of follicle or berries

' Distribution:
. The family has approximately 225 snecies 

-i1--]
qenera. Tie family ranges across eastern Norrn

imerica, Mexico and Central America' the wesl

inJ',et, ttopicaf South America, southern and eastern

i"Ji.,'sii Lanka, lndochina, Malavsia' glinal 
i?q,a-n'

and Korea' A total of 30 species recorded trom lnola'

Vegetative chancterc:

Halbit' Tree, or rhrubs - 50 ft' (Tulip tree)' hiSh' few are
"-Ji.u.it p.r," ondro & Kodsurol' oil sacs are present

in stem and leaves'

Root: TaP-root, branched

Stem: Erect, woodY, branched'

Leaf: Alternate, simple, entire, commonly ever-green'

.oria..orr, stipules lar ge lM o g nol i o) coverin g

younger leaves.

Floral characterc:

lnflorescence: Solitary terminal or axillary'

Flower: Largest and most showy of the w99dy tu11ltt' 
sometimas 10 inch in diameter (Mognolio r.asertl
L"trf.ta, regular, actinomorphic' unisexual ..

iiiitiyii, l,trittv bisexual, hvpogvnous' aromatic'

p"ri.nttlt Tepals 9 to many, free, all alike and p"t1!'9,-

or three outer ones green lLirioden.dron); arrangeo rn

whorls of three, imbricate and cyclic.(Mognot,to ano-,

Uirnrtiol or acyclic (spiral), arranged 9n.tn :lo,l.8-?:.tj
semi-elongated convex torus, free' interior' n ttttaum

.tf putiart-n leaves are spiral and differentiated

in to sepals and Petals'

Androecium: Stamens many, free' often spirally
^;;';;Ji;; beautiful series, filaments short or

absen-t, anther lobes linear, with prolongeo

Gvnoecium: Carpels numerous, free' superior' arranged
-';;i;.llr';t ; cone shaped elongated thalamus

ilr^",irt"ij, i.reLv cjrpets are fused lZvgogynun)t

l"t',;ili;;i oi -6ie in each carpel; marginal'

rrrit, an aggregate of berries or follicles' Samara in

Liriodendron

,..ig i.rr., abundant endosperm' testa is decorative'

Floral formula:

@, ,P 9 or o, C5 Aco,G co

Economic imPortant Plants:

7, Michelio chompoco: Cultivated for its sweet

irrgt.nt no*"tt, dried roots are purgative' flowers

.iitwritt rt" carminative in renal and venereal

diseases like gonorrhoea' The flowers beaten up

*itL on tt. l,pplied to fetid discharge from nostrils'

2, tllicium venin: A native of China a source of volatile

iii ouiri..o from the fruit, used medicinally and in

liquors.

1,
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Cyan otis oxi ilo rts: Stamens
functlonal

Cochliostemo
odorotissimo:
Anthers
enclosed in a
hood formed
from the united
filaments

Rhoeo spdthaceo: Moses-in-
a-basket, oyster plant

Oktptbn tN t tyfrit onj Etuc alng*.
This unuru.l mrmb€r otthc hmtty
has petalold $prk thatarc whlt! on
the ftont and purple on thc brck,
Also, thouSh not vlslble tn rhts photo,
the lnthaE otthls lpecies opan by
tomln.l poB.

u-r'r {L,).n

1,

Zebilnd
(lrddescantlo)
penduld:fhls
species has an
actlnomorphic,
trlmerous flower
with 6 stamens.
The
lnflorescence ls
cymosc and ls
subtended by a
boat.shap€d
bnct. lt ls
common for the
filaments to be
halry ln this
hmily

I
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General Characters of bryophytes

. Gametophytic & sporophytic phases are
present in the lifecycle and both are
morphologically different (heteromorphic).

. Gametophytic phase is dominant
(Conspicuous), long lived, independent,
green and few centimeters to 70 cm in
length.

. Sporophytic phase is short lived antl
completely dependent upon gametophyte.

. In primitive form (Riccia, Marchantia), the
gametophyte is prostrate & thalloid, in
mosses the plant body is erect and with stem
and leaves.

Rictia larchlntia

1

f --

Dr. Babasaheb Ambedkar Marathwada University,
Aurangabad

B. Sc^ FY
Ilotany (Senrester *l I ,

Paper-lV -Diversity of Cryptogams-ll

.l'cacher- 
Dr Slahesh p. Krlthe

Assistant professor

Department ol Botany

Vasantrao Naik Mahavidyalaya
Aurangabad-431003

Unit-I Bryophytes
. Term Brl,ophytes given by Braun (1g64).
. Bryophyte is a traditional name used to

refer to all land plants that do not have true
vascular tissue and are therefore called
'rnon-vascular plants(..

. They have no woort to lend them structural
support, nor do they have large leaves or
showy cones or flowers.

. Liverworts, hornworts, and mosses, Lack
vascular tissues, No lignilied tissues.

. Have rhizoids, Gametophlte generation is
dominant.

. They are amphibians, grow in two well
defined habitats-water & Iand.

. lt_is a group of simplest and primitive plant
where sufficient moisture to sustain plant
life.

' Thgy occupy position between Thallophytes
and Pteridophytes.

o6
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Dr. Babasaheb Ambedkar Marathwada University,
Aurangabad

B. Sc. Fy
Botany (Semester _II)

Paper-lV -Diversity of Cryptogams_l I

Ieachcr- Dn f,lrhcsh p. Kulthe
Assistant professot

Department ot Botany
Vasantrao Naik Mahavidyalaya

Aurangabad-43tOO3

Unit-[ Pteridophytes

t}.rridophSles

I Showmuch rriationin lornl. size, an,i iteoiiat

I Smallienuaisid,rila_r-irr,lrheJtolargrrerennialtrcr.::(.irrr.r)pterii

|' Fro$tlf ft€ livinl pts.irlophtEsare,:er€sirjai

sdqatnclla Lyctttodiufr

I S0me n:e $bers are aq*aric f,,lzcil4 ,Uari,,sq Is0ate(, Jiflt4rrtd)

I ljeK are yerupilytes (Sea3;inetio rupes.tri.s)

Aquallc'Ptcti&4/hj,tps

S.rqgilrlr&*rrdlr)rra rkd,W.n}, t4rrV

ffi

6

.t , Stcrneddlrq$F [?vc permandra:sordng apcx

t ldost oftherh hairg hefbaceous stBm

I LeavEsi

> S€*lyintqrrisetuB

> Smrll *sile in b{.opodtum,Seleginclta
;} Large,.pduolate cornporrnO U ferns

1,

tv

l

]

General Characters of pteridophytes

I,t eriio ph.v tss : th e fem s

r lr$cillar cryptoBams: cryptcqams i$ jth ydsa:ar systcs

l,icii:.ics pr inr i irr i isjlE ani fossil kwlar plaots

Reprcscnted b),i00 gencm ild 10500sp€€tesiel[gd]d tossl)

I

a

I

a

Ptorldo}lrfr.s
,err !, a$r. & l",l

I Pliint vrilhlcatLcrlikc leavtl

r Pbrrn = Iciithcrsi Flje), : pirnt
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Dr. Babasaheb Ambedkar Marathwada Unive6ity,
Aurangabad

B. Sc. Sy
llotany (Semester-lV)

Paper-Xl -Gymnosperms and Utilization of
plants

Tcachcr- Dr. Ilahcsh p. Kulthe
Assis-tant professor

Department of Botany
Vasantno Naik Mahavid}falaya

AuEntabad-43t 003

. The Gymnosperms are a group of seed_producing
plants that includes conifers, cycads, Ginkgo, an"cl
gnetophytes,

. The term "gymnosperm" comes from word
gymnospermos, meaning "naked seeds", after the
unenclosed condition of their seeds (calted ovules
in their unfertilized state).

. Gymnosperm seeds develop generally on the
surface ofscale- or leafJike appendages ofcones.

lJnit- I Gymnosperms

. There are between 700 and 900 extant* or
currently Iiving species of Gymnosperms.

. It is widely accepted that the gymnosperms
originated in the late Carboniferous period. Early
characteristics ofseed plants were evident in fossil
progymnosperms of the late Devonian period
around 380 million years ago.

. Extant is a term commonly used in biotogy to refer
to taxa (such as species, genera or families) that
are still in existence (living). The term extant
contrasts with extinct.

iil

GYMNOSPEBMS

. Conifers are by far the most abundant extant group of
S/mnosperms with six to eight families, with a total of 65
70 genera and 6fiL630species (696 accepted names).

. Conifers are woody plants and most are evergreens.

. The leaves of many conifers are lotrg, thin and needle_like
with a waxy coating, others specieq including most
Cupressaceae and

. some Podocarpaceae, have flat, triangularscale.like leaves.

. Cycads are the next most abundant gmup of
gymnosperms, with about 130 species. The other extant
groups are the 75 - 80 species ofGnetales and one species
of Ginkgo

o

. There exist a set of standard feature or
characteristics that help to identify gymnosperms.
Here are some of the peculiar characteristics of
gymnosperms:

. Gymnosperms do not have an outer-covering or
shell around their seeds.

. Gymnosperms are heterosporous which means
that they produce different male and female
spores. The microspores develop into pollen grains
and the megaspores are in an ovule,

1
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Unit-lt uti of Piants

. Utilization of plants deals with application ofbotanicat knowtedte to the weil-beinclf .riiiru. 
,

. The.primary netessities of man are threefold, food,clothing and shelter.

. The most essential need of man is food. lt comesfrom plants in the form of cereats ini-c;;'ffi;;Maize, Barley etc.), millets 6"rghr;' ;;;;l;;ffi:finger millet etc), pulses, vegetab'ies .na trritr." 
"-',

Millets:

- Also called as small grains.
- Cultivated in lndia from prehistoric times.
- 

_Som.e 
of commonly called grown millets are,

Sorghum, pearl millets and finger millets.
2) Legumes aild nuts

lF.cs_m_e-r;

- Legumes / pulses are nest in importance to the
cereals as source of food.

- Belongs to family Leguminoceae.
- Contains more proteins than any other vegetable

products.

Dr. Babasaheb Ambedkar Marathwada University,
Aurangabad

t|. Sc. S\
Ilotany. (Semester _lf;

Paper-Xl -Gymncsperms and Utilization ofplants

Tcacher- Dr, Itahesh p. Kultht,
Assistant professor

Department of Botatry
.Vasantrao Naik Mahavidyalaya

Aurangabad-43lOO3

. 
Jo 

me:l an-increasing demand for food and clothinpan apptication of the knowledge of Uolirl. J""".great importance for the bettei utitizatioi oi pir*products.

J.) Food plants {Cereals and rnillets}
-Qereal$

- Most important source of food for man.- Constitute most important group of plants.
- Belongs to the family Graminae,
- T_hele are six true cereals. Rice, Wheat, Maize,

Barley, Oat and Rye.

- Carbohydrates and fats are also present.
' Pulses forms an important item in lndian population.
- lmpo_rtant pulses are, gram, black gram, pea, pigeon

pea, lentil etc.

N-i{_s-;

- lt is one celled, one seeded dry fruit, hard pericarp.
- Chest nut, pea nut, almond, coconut, cashew nut,

wainuts etc.

- Nuts makes a valuable food material_high protein and
fat content,

Vegetables:

- This term applies to edible plants which store uo
reserved food in root, stem, leaves and fruits

- Whichare eaten cooked/ rawassalad.
- Vegetable ranks next to cereals as source of

carbohydrate.
- lt's nutritive vdlue is tremendous due to mineral salts

and vitamins.
Fruits:

- Seed bearing portion of plants, consists of ripened
ovary and it's contents.

- Mango, banana, guava, fig, papaya, pineapple, apple,
pear, strawberry grape etc.

@ @
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Paper-XV {ell Biology and Molecular
Biology

Teachcr- Dr. ltlahesh p. Kulthe
Assistant professor

Oepanment of Botany
Vasantno Naik Mahavidyalaya
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. Definition of-Ceil Biologr: _ ..Biological 
science deals wirhthe study of sructure, function, irolecui"; ;;;#'

reproduction and genetics of cells is known as;;jil;;i;;;
/cyrology."

. 
ltol:gy: - Oeats with the light microscopicaily visibte
structures.

. Cell physiology: - Deals with the biochemistry, biophysics &functions of cells.

. Cell biology: - lnterpreted the cell in terms of molecules
(Nucleic acids & protein)

Unit-l t. Celt

o1

. Recently both cytotos/ and cell Biolog/ ar€ used assynonyms.

. Robert Hook- discovered the cell (Cork cell) for the first
time in 1565.

. Definition of Cell: - .,A unit of biotogicat activity delimitedby semi- permeable membrane "A 
.rprUi'" 

-;i;;
reproduction in a medium free of other lives .it"r.,, 

--

(Exception: -Viruses, because they heve no semi_permerble
membrane & cannot divide out side the living celf.l

Prokarvotic & Eukarvotic Cells: An Overview

) Do not have membrsne
surrounding their DNA

I lack a nucleus

) Lackvariousinternal
structure bound with
phospholipid membranes

) Are small, -1.0 pm in diameter
) Hav€ I simple structure
) Composed of bacteris end

archaea

I{aEiB

Crbrlih

) Prokarvotes

ProFarygtic & Eukarvotic Cells: An Overview

) Eukaryotes

) Have membane surcundingtheir
DNA

) Have a nucleus

) Have internal membEre-bound
orEanelles

) Arc laEer, 10-100 gm in diameter
) Have moE complex structuE
) composed ofEltae, pEtoaoa, fungi,

animals, and plants

tu*r :
sI6k*k

1

Basic Wpes of celf: -

Lla{id'
cdl
,E

Erffiflr
cdr
Mlte
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Assistant professor
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o

What Cellular Structure Holds the Genetic
lnformation?

Chromatin

- ls the chromosomal material
in its decondensed,
threadlike state.

#Chromosomes

- Contain the genetic material
DNA, RNA

Mitosis
. Form ofasexual

reproduction.
. Occurc when organism grows

or replaces damaged cells.
. Priorto mitosis, cell

undergoes replication.

- Process in which
chromatin is copied.

. Produces diploid celts.

. Start of mitosis

. Chromatin condenses into
rod-like chromosomes

- Each chromosome
consists of sister
chromatids, connected
at the centromere

. Nuclear membrane
disappears

Prophase

Spindle
appaftrtus

Metaphase

. Chromosomes align
themselves in flat
plane at cel! equator.

. Centromer6 split.
. Sister chromatids-now
chromosomes- are pulled
to opposite poles of the

cell.

Anaphase

o(

1
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AuBngabad431003

Genetics: what is it?

. What is genetics?

-.19j1,"ti* is the study of heredity, the process inwilcn a..parent passes certain genes onto theirchildren."

. What does that mean?
- Children inherit their biological parents, eenesthat express specific tnits, sich as'il;;hil::i

characteristics, natural talentr, *a ;;,ili;disorders.

Genetic Concepts

. Hereditv describes how some traits are
passed from parents to their children.

. The traits are expressed by genes, which are
small sections of DNA that are coded for
specific traits.

. Genes are found on chromosomes.

. Humans have two sets of 23 chromosomes_
one set from each parent.

1. Who was Gregor lVlendel?

.,:,* He was an
;.li.nugustinian
l::r, rp6gp1, *1rO

iliflater became
:'ii'the abbot of* his monastery

The Abbq.,ofsarnt lhcmas and ;an Chu,ch in tt; yeai ,!9A6:

2

Gregor lVlendel

The Father of

.,r He was born in 1g22in what is now
ilr. the Czech Republic.

& where hewas born?
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