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Bachelor of Arts

Number of
students
Sr. ] undertaking
No. Sub Code Class Subject project work/field
work /
internships
1 12201 FYBA Physical Geography 98
2 23999/24999 | SYBA Environmental Science 51
3 23203/24203 | SYBA Geography Practical 12
4 35203/36203 | TYBA Geography Practical 16
5 36154 | TYBA ficonomics SEC- 07
Business Management
Total 184
Bachelor of Commerce
Number of students
Sr. ) undertaking project
No. Sub Code Class Subject work/field work /
internships
EVS
1 239/249 SYBCOM (Environmental 27
Awareness)
255E/255H :
2 356K /356H TYBCOM Internships 20
Total 47
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GEOGRAPHY List- 2021-22

Course : FYBA

SR.NO URN
No FULL NAME GENDER CONTACT CATEGORY

. 462508 AherKiran Shivzji Male 9307113671  Open
2. 548199 Ahire Anusha Rajendra Female 7350425680  SC
3. 545832  Avhad Nikita Sarjay Female 95453363  NT(D)
4. 545835 Avhad Pranali Nena Female 8799814942  NT(D)
5. 549370 Bansode Shital Sanjay Female 9582222080 SC
6. 549898 Bedade Kiran St vaji Male 8010543729 NT(D)
7. 547910 Bedade Sagar Ra endra Male 8767452368  NT(D)
8. 524694 Bhabad Narendra Ashok Male 8691862052 NT(D)
9. 524664 Bhabad Vaibhav Pandit Male 9870715351  NT(D)
10 540665 Bhad Priyanka Mothabhau Female 8459473069  Open
1. 427238 Bhalerao Mohini Borilal Female 9370650343  DT(A)
12. 549740 Bhide Aryan Davaram Male 964618449  DT(A)
13. 549799 Bhide Nikita Dayaram Female 9604618449 DT(A)
14. " 546749 Bhide Vicky Rohidas Male 7029158369 DT(A)
15. 375704 Bhosale Akanksha Vilas Female 9372188033 SC
16. 465680 Bhure Ganesh Biausaheb Male 9657013847 NT(D)
17. 508487 Bide Mala Damu Female 9730623195  DT(A)
1. 549181 Bidgar Chetan T-yambak Male 7057821290 NT(C)
19 543592 Bidgar Prdosh VzImik Male 8459287693  NT(C)
20. 543067 Bidgar Roshan Valmik Male 7972652614  NT(C)
2. 546511 Bodke Vikas An Male 9172739304 NT(D)
22. 547754 Borse Rahul Rambhau Male 0529459945  NT(D)
23. 541846 Borse Vaibhay Jaadish Male 8010537626 ST
24. 545538 Chavan Vaibhav Martand Male 9322956027  Open
25. 549802 Dalvi Rutik Sharraram Male 7766131804  DT(A)
26. 524980 Darade Aditya Viay Male 7057317305 NT(D)
27. 535784 Dhakane Pooja Fandit Female 7459334491  NT(D)
28

439073 Dhamle Nikhil Charma Male 9325138096  DT(A)
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548654
548664
549182
546783
538867
547744
544192
544337
535782
535786
549111
546190
543069
549043
465595
437385
544545
549886
547953
544136
549530
546514
531713
549859
547146
543768
467785
544162
543591
524626
547085
541086
549448
535790
549962
376939
547659
548627

Dhamle Pawan Dharma
Dhamle Vikas Atmaram
Dhone Prathamesh Santosh
Dongare Durga Eknath
Dukale Ganesh Sanjay
Gaikwad Vinita Shashikant
Gavande Rajendra Shivaji
Ghorpade Sanket Balasaheb
Ghuge Ashvini Bhavrao
Ghuge Ashvini Padmakar
Ghuge Mahesh Dilip
Ghuge Mahesh Prabhakar
Gumnar Rahul Ratan

Hale Amol Uttam

Harde Vikas Rajendra
Jadhav Avinash Ganesh
Jagtap Nitin Sukdev
Jambhale Gorakh Popat
Kadam Kartik Ajit

Kakad Rupesh Rajaram
Kale Akash Dilip

Kale Pratap Mangesh
Kalwar Gaurav Ambar
Kangane Manoj Ambadas
Karande Devram Namdev
Karvande Nisha Balkrushna

Kavhat Samadhan Radhakrushna

Kolhe Akshata Vilas
Kushare Bharat Dadaji
Lagdire Kiran Chhabu
Lahane Lalita Shravan
Lahire Asmita Sahebrao
Lahire Sandip Balu
Lahire Sapna Dasharath
Lokhande Dipali Dilip
Magare Nanda Narayan
Mahale Sapana Ashok
Malhare Akash Arun

Male
Male
Male
Female
Male
Female
Male
Male
Female
Female
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Female
Male
Female
Male
Male
Female
Female
Male
Female
Female
Female
Female
Male

9284360031
8605508988
9322059155
7387975990
8208437860
7775901256
7517839425
8766814796
9021048955
9373490356
7447483378
7588261461
9579434826
8378089259
8830906535
8080567963
9763798074
9370074872
9518785177
7350583160
7720882240
7020353553
8767573765
8766540434
7499234125
9529170021
7559487931
7262953663
8262833677
8459668551
9011395462
8459090384
9322496563
9309954643
8262962566
9921814471
9322387878
9373145474

DT(A)
DT(A)
NT(C)
NT(D)
NT(C)
SC
Open
Open
NT(D)
NT(D)
NT(D)
NT(D)
NT(C)
NT(C)
OBC
SC

SC
Open
Open
NT(D)
Open
Open
NT(D)
NT(D)
NT(C)
ST
Open
OBC
Open
NT(C)
NT(D)
SC

SC
NT(C)
SC

SC
NT(D)
SC




67.
68.
69.
70.
/il
72k
T3
74.
55
76.
Vills
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84.
85.
86.
87.
88.
89.
90.
91
92:
93.
94.
95.
96.
97
98.

551197
524975
533919
547549
547551
548292
549644
548657
547028
547159
549661
538997
544564
547117
547353
546516
549929
548217
549844
549006
549531
546937
549007
549178
549606
467530
476371
543063
465625
541337
527651
548364

Mechkul Mahesh Nandu
Nikam Aditya Eknath
Pagare Rahul Babasaheb
Palve Akshay Prakash
Palve Deepak Dnyaneshwar
Patait Priyanka Rajendra
Pawar Aashish Chhagan
Pawar Amol Bharat

Pawar Diksha Kailas
Pinjari Sohel Haroon
Rathod Laxman Gulab
Sanap Abhijit Ramdas
Sanap Chetan Vijay

Sanap Kavita Dattu
Sangale Chetan Uttam
Sangale Piyush Ashok
Satdive Aniket Milind
Shewale Satvik Daga
Shinde Pankaj Vishnu
Shinde Rushikesh Walmik
Sonawane Akash Narendra
Sonawane Dikéhant Vijay
Sonawane Rahul Vijay
Sonawane Roshan Bhausaheb
Sonwane Sanket Narendra
Suryawanshi Krushna Kalu
Tathe Pratiksha Sunil
Thore Rushikesh Kailas
Ugale Gayatri Manohar
Vyavahare Aniket Vinod
Wagh Bhagyshree Sanjay
Wagh Dipali Balasaheb

Male
Male
Male
Male
Male
Female
Male
Male
Female
Male
Male
Male
Male
Female
Male
Male
Male
Female
Male
Male
Male
Male
Male
Male
Male
Male
Female
Male
Female
Male
Female

Female

MVP's

8459448970
9370675127
9021528542
9834069808
7620378960
8177810676
9552093473
7057068104
8010797808
9529438535
8308927227
7756022309
8788389726
7020976089
9022682392
7972105372
8625916697
7887371942
9529835705
7499175164
9850735817
7558423022
9579194152
9309780584
7588776846
7293179638
8975961536
7028795434
8767964108
9021178115
8698460141
9579122736

rts, Commerce & Science
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551194
506949
505593
498950
507287
508425
438992
438289
511770
501743
474362
512785
498725
581078
547992
501739
512500
507652
418187
475302
512783
500103
498320
500189
498771
514374
511239
505064
543962
512985
505869
341030

MARATHA VIDYA PRASARAK SAMAJ'S

ARTS, COMMERCE & SCIENCE COLLEGE, MANMAD

EVS List-2021-22

Course : SYBA

FULL NAME GENDER
Aher Manisha Vilas Female
Abhire Shital Ratnadip Female
Ahire Soni Vishram Female
Ahire Vishal Rajendra Male
Bensan Pratik Hanok Male
Bhalerao Kumar Dhondiram Male
Bidgar Khushal Gorakh Male
Bidgar Pravin Balu Male
Darade Anirudha Sudam Male
Darade Rishikesh Suresh Male
Dhakane Bharat Valuba Male
Dhamale Priyanka Bhagirath Female
Domade Archana Nageshwar Female
Domade Sakshi Chintaman Female
Domade Samadhan Chintaman Male
Gaikwad Diksha Rajesh Female
Gavande Ganesh Shivaji Male
Ghodherao Roshan Sampat Male
Ghuge Abhiman Dattupant Male
Ghuge Mangilal Prabhakar Male
Godalkar Abhishek Santosh Male
Gore Ashwini Sunil Female
Gosavi Rutik Ramnath Male
Gosavi Sakshi Sahebrao Female
Jadhav Nutan Deepak Female
Jadhav Rohit Bhailal Male
Jadhay Sachin Ramesh Male
Jagtap Khushal Ganesh Male
Kakad Akash Rajaram Male
Katkade Amol Dilip Male
Khokale Swapnil Sandip Male
Lohakare Suraj Ramesh Male

CONTACT
7588776846
9270705146
7887413348
9545665818
9021627733
8806813086
9579897293
7666465428
8830181331
8805172607
9511820842
9067058948
8459732529
9970539234
9970539234
7507654741
7620288207
9552341422
7083238573
9503962348
7020667705
0359438021
9552997445
9730992753
7038152672
8788970199
9503880815
9623641591
9881562130
8766466202
9022002630
9673570250

CATEGORY
B-OBC
C-SC
E-VI/NT-(A)
C-SC
A-Open
H-NT (D)
G-NT (C)
G-NT (C)
H-NT (D)
H-NT (D)
H-NT (D)
H-NT (D)
H-NT (D)
H-NT (D)
H-NT (D)
C-SC
A-Open
C-SC
H-NT (D)
H-NT (D)
F-NT (B)
C-SC
F-NT (B)
F-NT (B)
B-OBC
H-NT (D)
A-Open
C-SC
H-NT (D)
H-NT (D)
A-Open
A-Open



34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.
48.
49.
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505959
487311
501710
546995
501754
427889
501733
547016
491844
512557
546505
377168
506623
549109
508749
377236
492259
547749
483993

Paithankar Amol Tulshiram
Paithankar Vishal Ashok
Pardeshi Anshul Dinesh
Pawar Avinash Kailas
Pawar Sachin Rajendra
Rasal Rohidas Kautik
Sable Yogesh Sunil

Shinde Lokesh Vithoba
Sonar Pravin Laxman
Sonawane Sachin Gautam
Supnar Vinod Santosh
Tamboli Nawaj Faruk
Vadkte Rishikesh Dattatray
Vairal Sagar Sanjay

Vhand Navnath Sainath
Vhande Ambadas Yashwant
Wagh Divya Harishchandra
Zalte Ganesh Narayan
Zalte Sujata Ashok

Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Female
Male
Female

MVP’s

9359466471
8767479920
7522993903
9284626451
7218470406
7875428120
7218733822
9881741365
8530736879
9834218711
8010834836
7767074514
9604307093
7378784025
8380901129
9049082471
7820947886
7498638943
9021701497

B-OBC
B-OBC
B-OBC
C-SC
B-OBC
A-Open
C-SC
A-Open
B-OBC
C-SC
G-NT (C)
B-OBC
G-NT (C)
A-Open
B-OBC
G-NT (C)
C-SC
B-OBC
B-OBC

ts, Commerce & Science

College, Manmad, Dist. Nashik
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506949
508425
438992
501739
514374
511239
505064
512985
341030
427889
549109
547749

MARATHA VIDYA PRASARAK SAMAJ'S

ARTS, COMMERCE & SCIENCE COLLEGE, MANMAD

Geography List- 2021-22

Course : SYBA

FULL NAME

Ahire Shital Ratnadip
Bhalerao Kumar Dhondiram
Bidgar Khushal Gorakh
Gaikwad Diksha Rajesh
Jadhav Rohit Bhailal
Jadhav Sachin Ramesh
Jagtap Khushal Ganesh
Katkade Amol Dilip
Lohakare Suraj Ramesh
Rasal Rohidas Kautik
Vairal Sagar Sanjay
Zalte Ganesh Narayan

GENDER
Female
Male
Male
Female
Male
Male
Male
Male
Male
Male
Male
Male

CONTACT

9270705146

8806813086 H-NT (D)
9579897293 G-NT (C)
7507654741 C-SC
8788970199 H-NT (D)
9503880815 A-Open
9623641591 C-SC
8766466202 H-NT (D)
9673570250 A-Open
7875428120 A-Open
7378784025 A-Open
7498638943 B-OBC

MVP's Arts,sCommerce & Science
College, Manmad, Dist. Nashik



SR.NO

ol B At B B i

MANMAD. Tal- NANDGAON, Dist-NASHIK 423104 www.manmadcolleze.mvp.edu.in

URN No
438556
434162
420060
436327
421631
508839
424616
417648
437415
421859
424644
436307
427881
435142
433745
436121

MARATHA VIDYA PRASARAK SAMAJ'S

ARTS, COMMERCE & SCIENCE COLLEGE, MANMAD

Geography Practical List- 2021-22

Course : TYBA

Full Name

Bhalerao Ajay Dadaram
Bhalerao Avinash Biharilal
Chaudhari Kalpesh Kailas
Darade Somnath Ashok
Dimber Ajinkya Ramesh
Fulmali Sai Valmik
Gaikwad Onkar Keshav
Gaundgal Akash Balasaheb
Gotis Abhijit Jalindhar
Gumnar Sachin Suryabhan
Kadam Sainath Raghunath
Pawar Harish Sanjay
Pawar Krushikesh Balasaheb
Sanap Mangesh Ravindra
Shaikh Sohal Zakir

Wagh Adesh Rajabhau

Gender CONTACT

Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

9552430548
9604347403
7774333486
8412964965
8788675753
8668817563
9172731480
8788351808
8261030991
9325375937
7219133695
7666953560
7387491719
9168015375
8484833319
8104761931

E-VI/NT-(A)
A-Open
H-NT (D)
F-NT (B)
C-SC
A-Open
B-OBC
C-SC
G-NT (C)
A-Open
C-8C
B-OBC
H-NT (D)
A-Open
H-NT (D)

MVP'sArts, Commerce & Scierjce
College, Manmad, Dist. Nashik
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Eco SEC List- 2021-22

Course : TYBA

SRNO  URNNo Full Name Gender CONTACT Category
I 422180 Ghuge Gorakshanath Dilip Male 7215635610 H-NT (D)
2. 377179 Jadhav Siddharth Gorakhnath ~ Male 7248992891 D-ST
3. 433758 Katare Sakshi Rahul Female 9325727391 C-SC
4. 377229 Sanap Rahul Bhausaheb Male 9096030283 H-NT (D)
5. 438072 Sangle Sagar Kacharu Male 8888134729 H-NT (D)
6. 437668 Shelke Akshay Deoram Male 7038718649  A-Open
7. 377197 Wagh Vishal Rajabhau Male 8668291700 H-NT (D)

MVP's ArtS? Commerce & Science
College, Manmad, Dist. Nashik
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URN
No

472623
511774
341324
512830
507285
505557
498901
498914
506602
548687
511772
498936
476234
549029
547748
471957
505586
477149
498790
548692
474328
505243
511837
499957
476291
505006
499951

MARATHA VIDYA PRASARAK SAMAJ'S

ARTS, COMMERCE & SCIENCE COLLEGE, MANMAD

EVS List-2021-22

Course : SYBCOM

FULL NAME

Aher Prajakta Manik

Aher Vaibhav Ashok
Bombale Ankita Somnath
Chaudhari Prasad Kailas
Chavhan Krushna Machindra
Chuniyan Karan Gopal
Fasate Prajakta Vasant
Fasate Shubhangi Gangadhar
Gangurde Ghanshyam Machhindra
Gangurde Mohan Narayan
Garud Pratiksha Santosh
Gorade Sanika Ashok

Gore Rupali Sunil

Jadhav Dipak Manohar
Kadam Akanksha Ashok
Kadam Dhanshri Ashok
Kadam Jyotsana Vikram
Kakad Pratiksha Lakshman
Khatal Harihar Sanjay
Kushare Abhijit Gokul
Mahajan Chaitanya Dattatrey
Pagare Prathamesh Mohan
Rasal Abhishek Kishor

Said Pratiksha Dattu

Shelke Hrushikesh Bharat
Shirsath Harshada Valmik
Sonawane Nikita Balu

GENDER CONTACT

Female
Male
Female
Male
Male
Male
Female
Female
Male
Male
Male
Female
Female
Male
Female
Female
Female
Female
Male
Male
Male
Male
Male
Female
Male
Female

Female

8788886256
7038723716
9529770207
8766466022
9309369939
8788942794
9325912381
8830881259
8308795990
8766930297
9921738766
9421826431
8308686768
7887962225
7666782599
9850762463
9325844450
7588040178
9511748798
9309891487
7414920631
8999932356
8983103482
7620643525
9921981672
9322677023
9350564192

CATEGORY
A-Open
A-Open
A-Open
F-NT (B)
A-Open
C-SC
G-NT (C)
G-NT (C)
B-OBC
A-Open
C-SC
A-Open
C-8C
B-OBC
A-Open
A-Open
A-Open
H-NT (D)
B-OBC
A-Open
B-OBC
C-SC
B-OBC
A-Open
A-Open
A-Open
A-Open

CIPAL

MVP's Arts, Commerce & Scieqce
College, Manmad, Dist. Nashik
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ENTERSHIP List- 2021-22

Course : TYBCOM k
g Wy
SR.NO URN
No FULL NAME GENDER CONTACT CATEGORY
I 377148  Ahire Amol Sanjay Male 7058512514  C-SC
2. 437916  Chuniyan Aarti Gopal Female 7499031979  C-SC
3. 434380  Dhivar Mahima Rajaram Female 7972483537 C-SC
4. 474550  Fartale Vrutika Vijay Female 7972606247  A-Open
. 377069  Garud Sanket Digambar Male 8668551043 B-OBC
6. 423092  Ghumare Atul Nana Male 9067025942  B-OBC
7. 377063  Jadhav Abhishek Shivaji Male 9325116648  A-Open
8. 437632  Jadhav Yogita Anil Female 7841920129  A-Open
9. 438825 Kadam Vinod Bhaginath Male 8668503210  A-Open
10 499424  Lohare Shankar Suresh Male 9607696535 D-ST
1. 422467 Pandav Aakash Dada Male 8446452060  C-SC
12. 436713  Parkhe Rahul Namdev Male 8208798335 G-NT (C)
13. 438431 Pawar Aarti Shantaram Female 8767480983  A-Open
4. 421198  Pawar Amol Uttam Male 9637994412  A-Open
15.° 377224 Pawar Pratik Sunil Male 9623017593 C-SC
16.

421307  Rajbhar Mansi Omprakash Female 7448022618  A-Open

I7. 436986  Sonawane Mayuri Bhavrao  Female 9921840387  A-Open
18. 437629  Suryawanshi Harshal Atul Male 9130185204  A-Open
19. 414571  Zalte Nikita Prakash Female 7887533656  A-Open
20. 424542 Zalte Suvarna Shankar Female 7776937436  A-Open

MVP's Arts, Commerce & Science
College, Manmad, Dist. Nashik



CBCS: 2019-2020 F.Y.B.A. Geography

Semester | Physical
Geography

Course Qutcome:

To recognize the basic concepts in Physical geography.

1.
2. To discuss the utility and application of Physical geography in different regions and environment.
3. To acquaint with Earth system (Lithosphere, Atmosphere, Biosphere and Hydrosphere).
4. To identify the principles and applications of Hydrology and Oceanography to address water resource
and environment related problems.
Details of Syllabus:
Sr. Topic Sub Topics Teaching Total
No Hours Credits
1. 1)Definitions of Physical Geography
2)Nature and scope of Physical
. Geography
Ph;/l:i::(:lh(l}c;(:gl:;ghy 3)Branches of Physical Geography 12
4) Introduction about the Earth system
(Lithosphere, Atmosphere, Hydrosphere
and Biosphere)
2 1) Interior of the earth
Lithosphere 2)Wegner’s Continental Drift Theory 12
3) Davis Concept of Cycle of erosion 03
3 1) Structure of the atmosphere
Atmosphere e dnce 12
3)Pressure belts and wind system
4) Forms and types of Precipitation
4 1) Hydrological cycle
2) General structure of ocean floor
3)Waves and Tides
Gyeraspsts 4) Field Visit (Not more than one day) 1
for observations geographical places
and landforms.
Reference Books

1) Clyton K., (1986), Earth Crust, AdusBook , London.

2) Davis W. M., (1909), Geographical Essay, Ginnia Co.

3) Dayal P., (1996), Text Book of Geomorphology, Shukla Book Depot, Patna.

4) Kale V.S. and Gupta A., (2015), Introduction of Geomorphology, University Press, PVT
Kolkata.

5) Kale V.S. and Gupta A., (2001), Elements of Geomorphology. Oxford Univ. Press.
Monkhouse, (1951), Principle of Physical Geography, McGraw Hill Pub — New York.

6) Pitty A. F., (1974), Introduction to Geomorphology, Methuen Lendon.

7) Singh Savindra, (2000), Physical Geography,PrayagPustakBhavan, 20-A, University Road,
Allahabad - 211002.

8) Steers 1. A., (1964), The Unstable Earth Some Recent Views in Geography, Kalyani
Publishers, New Delhi.

9) Swaroop Shanti, (2006), Physical Geography, King Books, NaiSarak, Delhi —110006.

10) Wooldridge S. W. and Morgan R. S., (1959), The Physical Basis of Geography aad Outline of
Geomorphology. Longman Green and Co. London.
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11) More, Pagar &Thorat, (2014), Elements of Climatology & Oceanography, (Marathi),
AtharvPublication, Pune

12) § MUKHERIEE. UNDERSTANDING PHYSICAL GEOGRAPHY. ORIENT
BLACKSWAN (PVT)LTD

13) More & Devne : 2019, Physical Geography (English), Nirali Publication, Pune

14) AR, 99X g 97 : 2019, Wfd® s Nirali Publication. Pune
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CBSE: 2020-21 S.Y.B.A. Geography

SavitribaiPhule Pune University

(Formerly University of Pune)

S.Y.B.A. (Geography) Correction
Choice Based Credit System Syllabus
To be implemented from Academic Year 2020-2021

Semester Core Paper | Paper Subject Total | Credit
Courses No Code Lecture
Geography | G2 Gg: Environmental Geography 48 3
CC-1C 201(A) [
OR
Economic Geography -I
Geography | SI Gg: Geography of Maharashtra 48 3
11 DSE — 1A 220(A) -1
OR
Population Geography — |
Geography | S2 Gg: Practical Geography — I 60 4
DSE - 2A 210(A) (Scale and Map
Projections)
SEC-I SEC - Introduction to 30 2
A Geographical Information
System (GIS) /
Applied Course of Disaster

Savitribai Phule Pune University
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CBSE: 2020-21 S.Y.B.A. Geography
Management
Geography | G2 Ge: Environmental Geography 48
CC-I1C 201(B) Il
OR
Economic Geography -1l
Geography | SI Gg: Geography of Maharashtra 48 3
1A% DSE - 1B 210(B) —1I
OR
Population Geography — 11
Geography | S2 Gg: Practical Geography — Il 60 B
DSE - 2B 220(B) | (Cartographic Techniques,
Surveying and Excursion /
Village / Project Report)
SEC-1 SEC - | & Introduction to Remote 30 2
B Sensing /
Applied Course of Travel
& Tourism

S. Y. B. A. GEOGRAPHY
Equivalence of Previous syllabus along with new syllabus:

Pager Old Course (2013 Annual Pattern) New Course (2019 Semester Pattern)
G2 Gg-210 Elements of Climatology | Gg: 210(A)Environmental Geography I
and Oceanography OR
OR - Gg: 210(A)Economic Geography -1
G2 | Gg-210 Geography of Disaster "G4 "570(B)Environmental Geography I1
Management OR
Gg: 210(B)Economic Geography -I1
S1 Gg: 220(A)Geography of Maharashtra - |
Gg-220 Economic Geography OR
OR _ Gg: 220(A) Population Geography — I
S1 | ©&-220 Tourism Geography Gg: 220(B) Geography of Maharashtra — 11
OR
Gg: 220(B) Population Geography — 11
S2 Gg: 201(A)Practical Geography — I (Scale
Gg-201 Fundamentals of and Map Projections)
S2 Geographical Analysis Gg: 201(B)Practical Geography — 11
(Cartographic Techniques, Surveying and
Excursion / Village / Project Report)

Savitribai Phule Pune University
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CBSE: 2020-21 S.Y.B.A. Geography

S.Y.B.A. Geography (S2), Syllabus for Semester IV
Name of the Subject: Cartographic Techniques, Surveying and Excursion
/ Village / Project Report subject Code: Gg. 201 (B)

Practical Geography-II No. of Credits: 04

Workload: Six Periods per week per batch consisting of 12 Students: however
the last batch needs to have more than six students.
(Examination for the course will be conducted at the end of the semester)
Objectives of Course:
1. To introduce the students to the basic and contemporary concep:s in Cartography.

2. To acquaint the students with the utility and applications of various Cartographic

Techniques.
3. To introduce the latest concepts regarding the modern cartozraphy in the field of
Geography.

4. To explain the clementary and essential principles of practical werk in Geography.

Course OQutcome:
After the successful completion of the course, the students will be able -0
1. Develop practical knowledge and application of cartographical sechniques.
2. To make students aware of the new techniques, accuracy and skills of Map Making.
Note :
1. Use of Map stencils, Log tables, Calculators, Statistical Tables is allowed at the time
of Examination.
2. Journal completion by the students and the certified by practical in-charge and Head
of the Department is compulsory.

3. Students without a certified journal should not be allowed for the practical

examination.

4. Each of the practical batches needs a separate question paper.

Savitribai Phule Pune University
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S.Y.B.A.

Geography

Sr.
No.

Topic

Sub Topic & Learning Point

No of
Practical

Credits

1.

Introduction to
Cartography

a—

. Definition of Cartography
2. Development of cartography
a. Traditional
b. Modern
3. Use of Cartography

02

Cartographic
techniques

—_—

. Techniques of representation of data
(Use and limitations)
Simple line graph
Simple bar Graph
Pie diagram
Choropleth Map
Isopleth Method (Isoheight or
Isothermal)
f. Flow diagram
(At least 01 example of each manually and
using computer)

6 oo op

06

Surveying

1. Definition of Surveying
2. Types of North Direction (True, Magnetic
and Grid North)
3. Types of Survey (Any three)
a. Plane Table Survey : (Radiation
Method and Intersection Method)
b. GPS Survey and plotting
¢. Dumpy level / Auto level survey
i) Rise and Fall Method
ii) Collimation Method
d. Demonstration of Total Station
4. Measurement of land:
i) Measurement of survey field
i) Example on measurement of area
(Circle, Square, Rectangle,
Triangle, Uneven shape)
iif) Conversion of area (hector into
Acer, Square km into square
meter, Square meter to Square
feet)

08

Excursion /
village/city
survey and
report writing

Study tour to places of geographical interest
anywhere in the country

Or
Socio- economic survey of village/city

04

04

Savitribai Phule Pune University
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CBCS: 2021-22 T.Y.B.A. Geography
T.Y.B.A. Geography
Paper Code | Semester | Paper Subject
Gg: 310(A) V CCIE Geography of Disaster Management-I
OR
Geography of Tourism- |
Gg: 320(A) Vv DSE1C Geography of India I
OR
Geography of Rural Development -1
Gg: 301(A) Vv DSE2C Practical Geography — I (Techniques of Spatial Analysis)
(Value/skill SEC2C Research Methodology — |
based ourse)
Gg: 310(B) VI CCIF Geography of Disaster Management-I]
OR
Geography of Tourism -II
Gg: 320(B) Vi DSE 1D Geography of India -1
OR
Geography of Rural Development -1
Gg: 301(B) VI DSE 2D Practical Geography — II (Techniques of Spatial Analysis,
Surveying and Excursion / Village / Project Report
(Value/skill SEC2D Research Methodology — I1
based course)

Equivalence of Previous syllabus along with new syllabus:

Pager Old Course New Course
G3 Geography of Disaster Management-I
Gg-310 Regional OR
Geography of India Geography of Tourism- 1
G3 OR Geography of Disaster Management-I1
Gg-310 Human Geography OR
Geography of Tourism- 11
S3 Gg-320 Agricultural Geography of India —I
Geography OR
OR Geography of Rural Development -1
S3 Gg-320 Population and Geography of India -1
Settlement Geography OR
Geography of Rural development -I1
S4 Gg-301 Techniques of Practical Geography — I (Techniques of Spatial Analysis)
S4 Spatial Analysis Practical Geography — II (Techniques of Spatial Analysis,
Surveying and Excursion / Village / Project Report

Savitribai Phule Pune University n




CBCS: 2021-22

T.Y.B.A.

Geography

Choice Based Credit System Syllabus

To be implemented from Academic Year 2021-2022

T.Y.B.A. (Geography) Choice Based Credit System Syllabus

To be implemented from Academic Year 2021-2022

Course Structure
F.Y.B. A. GEOGRAPHY

Sr. No. Semester Course No Name of the Course Category
1 Semester | Gg.110 (A) Physical Geography CC-1A
2 Semester 11 Gg.110 (B) Human Geography CC-1B
S. Y. B. A. GEOGRAPHY
Paper Code | Semester Paper Subject
Gg: 210(A) I11 G2 Environmental Geography I
OR
Lelc Economic Geography -1
Gg: 220(A) 111 S1 Geography of Maharashtra - |
OR
Hkilea Population Geography — |
Gg: 201(A) 111 S2 Practical Geography — I (Scale and Map Projections)
DSE2 A
(Value/skill 111 SEC2 A Applied Course of Disaster Management
based course)
Gg: 210(B) 1A% G2 Environmental Geography- I1
OR
ealb Economic Geography -11
Gg: 220(B) AY S1 Geography of Maharashtra — 11
. OR
RIELE DRRAD Population Geography — 11
Gg: 201(B) 1Y% DSE2B Practical Geography ~ Il (Cartographic Techniques,
DSE 2 B Surveying and Excursion / Village / Project Report)
(Value/skill 1Y SEC2B Applied Course of Travel and Tourism Geography
based course)

Savitribai Phule Pune University H
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CBCS: 2021-22 T.Y.B.A. Geography

Semester VI

Practical Geography- II (Techniques of Spatial Analysis, Surveying

and Excursion /Village/ Project Report) DSE-2 D

(No. of Credits: 04)
Course Outcome:
1. Create the awareness about the open source software and techniques of visualization
2. Describe basic of Statistical data and the skill of data representation
3. Calculate Central Tendency, Variance and Standard Deviation, Correlation and Regression, and
Testing of Hypothesis

4. Conduct Survey of socio-economic conditions of a village/ field investigation and report writing.

Workload: Six Periods per week per batch consisting of 12 Students; however the last
batch needs to have more than six students.
(Examination for the course will be conducted at the end of the semester)

Sr. No. | Topic Sub Topic & learning Points No. of
Lectures
1. Geographical | a. Introduction and Types of Geographical Data: i)
Data and its Spatial and Temporal data ii)Discrete and Continuous
Baisic series iii) Ungrouped and Grouped data 15
Analysis b. Basic Analysis : i) Tally marks and frequency table

ii)Frequency distribution (Histogram and Polygon)
iii) Cumulative Frequency & Ogive curve

2. Measures of | a. Meaning and description of central tendencies- Mean,
Central Mode and Median
Tendency b. Measures of Mean, Mode, Median for ungrouped and 15
arid grouped data (two examples each)

¢. Measures of Dispersion: Ungrouped and Grouped

Dispersion data, Mean Deviation and Standard Deviation
(two exercise each)
3 Testing and a) Meaning, Definition of Hypothesis and Types of
Application Hypothesis: i) Null and Alternative hvpothesis ii)
of Hypothesis Level of significance, iii) Degrees of freedom in
Hypothesis
b) Concept of Correlation and Regression 15

i. Concept of bivariate correlation and Regression
ii. Meaning of coefficient of correlation
iii. Parametric and Non parametric test: Chi-
squaretest (two examples each)
iv. Calculation of Spearman Rank orcer (Min. two
examples for each test)

Savitribai Phule Pune University E
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CBCS: 2021-22 T.Y.B.A. Geography

iy

Field a. One Short tour of two days duration and preparation
Excursion/ oftour report OR

Village b. One long tour of more than Five (!a)fs duration

G anywhere in the country ag:l preparation of tour report 15

c¢. Village / City / Area Survey and preparation of report

Reference Books:

1.

2.

Acevedo, M. F., 2012. Data Analysis and Statistics for Geography, EnvironmentalScience
and Engineering, CRC Press.

Ahirrao, D. Y. and Karanjkhele, E.K., 2002. Pratyakshik Bhugol. Sudarshan Publication,
Nashik.

Creswell J., 1994. Research Design: Qualitative and Quantitative Approaches, Sage
Publications.

Dikshit, R. D., 2003. The Art and Science of Geography: Integrated Readings. Prentice-
Hall of India, New Delhi.

Hammond, R. and McCullagh, P. S., 1977. Quantitative Techniques in Geography: An
Introduction, Clarendon Press, Oxford.

Harris, R., Jarvis, C. 2011. Statistics for Geography and Environmental Science, Prentice
Hall.

Jog. S. R. and Saptarshi, P. G., 1980. Sankhikhi Bhugol, Narendra Publication, Pune.

8. Karlekar, S. N. and Kale, M., 2006. Statistical Analysis of Geographical Data, Diamond

10.

11

12.

13.

14

16.
17.

18.

Publication, Pune.
Kumbhar, A., 2000. Pratyakshik Bhugol, Sumeru Publications, Mumbai.

Mc Grew Jr., J. C., Lembo Jr.; A. J., Monroe, C. B. 2014. An Introduction to Statistical
Problem solving in Geography, 3™ ed, Waveland Press.

.Pal. S. K., 1998. Statistical Methods for Geoscientists: Techniques and Applications,

Concept Pub.co.

Robinson, A., 1998. “Thinking Straight and Writing That Way”, in Writing Empirical
Research Reports: A basic guide for students of the Social & Behavioral Sciences, eds. By
F. Pryczak & R. Bruce Pryczak, Publishing, Los Angleles.

Rogerson, P. A., 2015. Statistical Methods for Geography: A Student’s Guide, 4" ed, Sage.

. Sarkar, A. 2015. Practical Geography: A Systematic Approach, 3" ed, Orient Blackswan.
15.

Singh R. L. and Dutt, P.K., 1968. Elements of Practical Geography, Students Friends.
Allahabad.

Singh R. L., 2005. Elements of Practical Geography. Kalyani Pubishers, New Delhi.

Stoddard, R. H., 1982. Field Techniques and Research Methods in Geography,
Kendall/Hunt.

Wokeatt, H. 1995. The Art of Fieldwork, Alta Mira Press, Walnut Creek, CA.
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T.Y.B.A. Economics
Skill Enhancement Course

Business Management

Sem CcC Paper R e iten Lectures | Total CA ESE Total No. of
ester | Paper No. P / Week | Lect. | Marks | Marks 2 Credits
SEC -11I Business
Y SEC-3A Management- [ i 24 £ e i .
Business
VIV |t Management - IT 03 30 15 35 50 2
SEC-3A :
Project

SEC -Skill Enhancement Course; CC -Core Course; CA - Continuous Assessment;
ESE -End of Semester Examination

T.Y.B.A. Economics
Skill Enhancement Course

SEC 3A: Business Management-I

(Course Code:

Semester — V

Course Learning Outcomes:
At the end of the Course, the Learner will have the following skills:

Management of Business.
Business planning and decision making

)

* Leadership Skills- Ability to work in teams at the same time, ability to show leadership

qualities
ST emeoasw e tops | Nt | ST

Business Management
1.1 Nature and Scope of Management ¢ Discussion/

I 1.2 Characteristics of Management 6 Practical/ Field
1.3 Need & Importance of Study of Management Study
1.4 Process of Management
Business Planning and Decision Making e Case Studies / Mini
2.1 Nature of Planning Projects /
2.2 Steps in Planning Process Individua} /Team

2 | 2.3 Types of Business Planning 6 P Tesentations. '
2.4 Study of Planning Process * Practical Exercises
2.5 Steps in Decisions Making Process in Decision Making
2.6 Factors affecting decision Making Process/ Problem

Solving

23
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T.Y.B.A. Economics
Skill Enhancement Course

SEC-3A: Business Management-I1 (Project Report)

(Course Code:

Semester — VI

Course Learning Outcomes:

At the end of the Course, the Learner will have the following skills:

 Analytical Skills — Ability to analyze data collected and interpret in the most logical manner

® Project Report Writing Skills- Ability to comprehend and illust-ate/demonstrate findings

e Presentation Skills — PPT/Poster- Ability to illustrate findings in the most appealing manner

* Leadership Skills: Ability to show leadership skills with business ideas or work on business
ventures as a practical example

)

lli;::.t Name and Sub Titles of the Topic LI:;;::S Skll_lé::el:i;;?:‘em

Case Study

1 | Guest Lecture ~ Local Entrepreneur — Success ’ Preview to Students for
Stories / Struggles/ Historical Reviews/ Start- Project Report
ups, etc
Project Interim Presentation e

2 | Detailed Study of ANY Business Enterprise 14 Presentation (15 marks)
under the Guidance of Subject Teacher OR
Presentation of a Business Idea
Project Final Presentation Final Presentation

Viva (35 Marks)
3 | Presentation with PPT or Poster or Exhibition of 14 Int. Examiner - 10

Business Ideas/ Reports

Ext. Examiner - 10
Report- 15

Recommended Books
Stephen R. Covey, The 7 Habits of Highly effective People (1989), Guerilla Marketing.
Harvard Business Review, Management Tips, hbr.org/books.
Pandey, L M. Financial Management, Persons 12" Edn.
Saksena, S.C., Principles of Business Management (2019), Sahitya Bhawan Publi.Agra.
Kalkar Parag and Ajinath Doke, Vyavsay Vyavsthapan, Nirali Prakashan, Pune.
Vasistha, Neeru, Principles of Management, Taxmann.
Hannagan, Tim. Management Concepts and Practices, Macmillan India Ltd.

Jx

PRGN D dvoRs WLy

Government of India, Official Websites.
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Maratha Vidya Prasarak Samaj's

A COURSE iN
ENVIRONMENTAL AWARENESS

[CERTIFICATE]

This is to Certify that,

Shf /St /Kum. Bomble Ahk?{o qﬂmm‘(H\.

of SHBA. / S.Y.B.Com./S-¥-BSc. Class has completed Field Work

Satisfactorily during the Academic Year 202\ -2099

L nd ’ .
Wadnamr Principal
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A COURSE iN
ENVIRONMENTAL AWARENESS

(CERTIFICATE]

This is to Certify that,

shri/smt./Kum. (ruakidoda Snutenls JGLGMJ

of S.Y.B.A./ S.Y.B.Com./S.Y.B.Sc. Class has completed Field Work

Satisfactorily during the Academic Year 202.\ - 202-2

ww% T,

&® Projectincharge Examiner Co-ordinator Principal
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GUIDELINES

® Acertificate course in Environmental Awareness with duration of Six Months is comptilsory
atthe Second Year ofdegree course-B.A.,B. Com.,B.Sc.&B.C.S.

® A fee of Rs. 220/- per student be charged. (To meet the expenditure on the conduct of

course.)

@ A candidate has to pass in this paper in order to obtain degree certificate. If the candidate
passes in all subjects of degree course but fails in this paper, he will not obtain deg:ee

certiﬂcate.

@ This course can be cleared in the third year also through the candidate remains absent or

fails in this course in the second year of degree course.

The examination of this course will be conducted as annual exams. The question paper
shall carry 100 marks. The distribution of marks is as follows.

A. Multiple Choice Question : 50 Marks

B. Shoﬁ answer Essay Type Questions - 25 Marks

C. Field Work : 25 Marks
Total - = 100 Marks
Passing Marks 3 40 Marks

(Fieldwork is Compulsory)

® Following Grades will be awarded.

Grade'O’ above 75
Grade ‘A’ : 61to74
Grade ‘B’ : 51to60

Grade ‘'C’ : 40to 50

74




S5 ng%

e AT o ¢ ae\ T @’\'%@w\

‘%%\605) ENE oY aTen T TR MR S N R Y.

meaﬁ‘q—%\o AT=al) Bane o ]

O’)QQ’S '51—;?9 (5«\.1,\(% e QQAQ—Q

me\ & ag um@\dq uw\uu\\@ ’?'(‘wM\Qﬁ TR

FTTTDE T 15161 ‘Q\D\\ o 0 T

AN e \ : Ny s
POEREE NI X PG Foy @Qoo;EY =3 ﬁr}éﬁn T2y FEoN
R, HRe) S93 . 899 D& B2 TV Y T

PO @y Evete eaT | H\D\—eﬂ CRGGER

TS Aaey SR SeToR] T me AT

(EE foEma St ey A Wad EYSETA

N N
'?;VCXONOOH Q’\aUL\\—ﬂ\ "MH EE T R TAT S A MY Zﬂﬁ\&

Q\—c\\HQo q-\ \\ ¢ CDM\ U*\c‘\ J o) %QQ\Q Cﬁ\o@d\

: d&&\c‘{ \Q\O\%A LRI Wmc\@ F\\\onc;aj \q\qa
5 mf-‘é\cﬂ\qﬁ \o\\dgj ﬂ\@m\ ai) u\ Vb cmH

f'ﬁ’gbﬁ U\mms u-\\c\T (Qj\ﬂ QJ{Q 94.2) @a\«vq mo\\

’WQ‘G‘Q "doﬁ' oxe\ zl\/ OO 'J’CT—HW—QJ

'm ?m—q ST AT ¢y TN um
z‘%v WQVS%T 0)\ c\g & e QH g;o\ Q@a\ﬂ—s‘ﬂﬁ?ﬁ
OFVH&MG\ Yereeiy '@md m\'qo\ ffue_vta\\ ?,A\%acd\o\
: _\6?\‘ ARG saiz QE\%ﬁ\%oﬁ ?%T‘%\—

IR AR Eng, O (auenats ey
‘ *fﬁq\"‘m‘wm TOIEs STy ey seate

C'D\\"@\ A2y AR \J\YQ\\ @AX\G\ R1e)) AN RN) z\\

DA TNAY. G JTBLY iR S e

2\ \o—\\

éa\é@ VAR =k Q\\E}&S\\-&A\ \ﬁ%ﬁﬁ\@) a,AQ,\gr

S Q\-)\Q\cz_\\g\ e&\q{\ﬁkc\ "S’(\é\%c’\\ N 5 AR

Qﬁ ST AW vy Ay SWBY™ CUV—T'—‘T\T*%V——

: ni b - ‘-‘_ -."::»' 4

e

y

75



caba c\\c\ 2A2\) E’&t\fﬂ Oﬂ%\q)éo\ Lx\o\\ ’?\u—\\& 50\21\

\O\t‘*\‘é\ U«\o\\ REU S B0\ %%Q\\o\T %QA\&\\
%ﬁw—ﬁx—a—w TIRYC

TS TN, T SIS G oY A ?\E%‘EX
RS R REARR

S\ 0y N2 'G‘,mé\m,\\ cﬁTo\zo&c_;\ﬁ,
' 3‘5%&.;\0&4\ @\qu\\q\ %ﬁ%‘ T <\ Q\@d\m

[ T TS ila @S BV 50D TEHON
TR T HBT JGV SN0 M\Q\ﬂ\dm—\ STy
RS RGENT o

\ ) «A\%\ :
AN m%‘i\cﬂw\ TS T ey IOV €t
R «z;ﬂ\xmn\q g%a\\r\ qq I Eypa) Py ﬁx\qsm\‘rz\\

E T&% T@ﬁﬁ SERY S-S\ AR Sy *@ﬁ\‘”*

a\\c\xﬂ\ ‘dr wa\\fn :mm\@\ ?ﬁecv ES\%* Y
T&Nea «\Te\os gs Q\QX\QX\O\CI) ‘QOY@? S\CTI

A\

W el 3w zox—e,\c\ m cﬁm
‘A’g&o\\ 3D iﬁpﬂa q\(ﬁ*il}\-e“ SN ‘23'3\3'»\@

g N GES TS a0 T E
R | = §T@\"’5&>§”

'a\iozx\ 'S\mU\ Jn\\ix o\m G0 A &% Lo—dg c_“‘).\‘ RS

*xx YT T QWY |

RS TN o)

TR AT SETL ANeq BNES. AT L Ear
*u\»ﬂo\ @M}g‘ ':Iid*d\ TS AT —-Q\G\O% ey

RS RS BRI TN SNy CORER
SES AN ANE T DE S ey,

e & |
E&-\‘f v\\c\m ENOPRINSY a—\d\-&,\\ QJS—S;?!%;%T?&

T Y, T IR T e SIS

@Aa\\ o\‘us\ ")’\“’”e\ ESET \‘tmm\a chs\a faxaﬁ

C!D\qs\\a\\ G\?@KE& : \@@\’S ’§3\\\c§

B i



S S G S B >

13\,3@, Ura\\c\\cr\ ax\gaA\E\a\ qo\m\ u—\rxc‘?@\\

AN B RGANY \M\O\Q ‘_>>c,'§‘\ qd@—\\—& 'E%ét\@o-\

eh:um\ﬂ\ \a-\c\\c-\ 3“\9\ %A\e ei\\&%\av Q\a\-q\

S SR Bt FEteey [T BN oY \acmma\ «q

»s\(*\gc\ R

- BNAT2FR S, J@@\o\( OER Hem\\a DY

BT BRI I

TENE BV B ONTRE SO TeaE] BER s e
232 = AR

u\n—\\LT cm'uqe\ 32

COTRAT Ras ea . SEEY

[ STy - SRS 'e:mﬁ' ZNA S deb\\(\

mmﬁ =Y TN aed A
m\QJe)\ HE@G\N

"rgg\ = Jmaq\@ﬂ)f N
N\ @) m&a\ @!\}g\ u\o\s)‘zmﬁ\

D\ AQD c\

?Aa-\c\\ O\RD) 2 =T 0

Tafam
|EN ST AT aEmay B T 555
&xu\m\ax\ Ry N mqadx S ﬁ

\am\o\ cﬁqo\ €\ e\ TENQ\ SYETI\

SR \r\

oS %S?E*W A ARY e
E\E = A\ ,‘t:a\‘ KSR\l W a\oq‘cms\

ANQO) A\ | D NuSy, A Eoz\\ﬁ PNAC
SUEEEA] AR T SR T q\b\\*
Rk o5 POE) YW, @\?&Ax o oo co_\\YQ\d\
T NS J\csmex RGEDW q\eﬂm\ -%m
CR@A\—Q TG, N WD, vy ?a\é\%X

N NS EIREN }c%-m EERY, O TSRy
@é\ & 5\‘& QC&@\Q\\& qmﬁ_\}-\\o\ @\\QT ¢ v

7 \\amqe PR N\Q) -quuw)\ *\Qc\ aw\ %x\\o\ Q)=

SaSy ISIEA W TAWTY EGS u\ozwcu

?‘:&éi‘sviﬁﬁ—-?m\ TR R EA TN

Qﬁu\a\\m\gi L:TO\‘Q»\\%A’Q&\\ SN R \c\am

H&M\a FEF T ARG B ﬂ\o\uﬁml&oﬁ

[ 4

77



e

AN éﬁ\a@\\ﬁ \)\\o\\ €\ TCXQQ.\ i\c\c\ "Q—aq\
ERETET . TAY SO nETS e e e \Am@.\\wa
TXOST WOVEY HEoNE BNET S BdR =4 o)
e&\dj’m @C\GQ\\\G\ U\'b“d\ SRR\ B8
T ARNAS U{“"\\Qoﬂ PERS \c\c\go\) ET 1 &a
cmx\ QRN Y GNSY \m\@\&&.\\ AR
oSy mq QX%—\\:-:}Q mm%’ﬁﬁ-\ PN
’ﬁ\:‘%mﬁfm qu Vel %‘M c\\‘w\ 3
TTEN fu\aa\z,\ TH DY aq mRd o, Ay
\Cx-ex\Q %X%o\ L,\;\\&—ﬁwwmﬁmw\,
SARTY WRasg®Y ., T 57 atol I \asm\ao\sm:b
| wYeEney faldg) caer oq c_ew GU{ 1 ﬁﬁ%\x‘?ﬁﬁ‘
_——-G\'%—'a— ’Sﬁxﬂ—@ﬁﬁ“ﬂ\“ W \a\&\ué,

P o e
chx @g\g AN 5&'&*\\ T om
¥ ! OW‘O\Q) o\c Q‘@ m P} C“Z\Y Qol\t)\\ @\Q\QT
E\=eaivs S ’
oeie: _mo\\ '&\\o\ BN
F T 0or\g -G CITHR Ty T WSS
- | oen \ma\m\ JS\ < e
2018 "= TN ey ANEADT
Qa0 - T BNaY &ansTe] Se)
F gy —*\M&\\r@, ) SO\
=3\ TR S e i\ oo SySle}t BTN RS guum-nq;s




T SN U\H 'o‘q%ﬁ':w:\gf S AteEy

f P D RSN GE RO IREND S F\RANESN IOV

A mcaf_\ 50 @G 'Sﬂ\o\ ARG TR

-e\a QX'\ \s\d\\tz\ ‘iajcm Q:Qd)\:zdogo\ o-\HO‘\O\ 9_5

\5@\2%«%& SONLRY el 2\

%H;\’ A0}, ast
To\d\ ey &mm«eﬁ Jiaq JdT7 Q_\\oﬂ oL

W—\‘uc\ ATA &1y D % AN

Y dd B el 6\“6\ FEoLAdT ey’ BIE AR
\eke) @zm\mm_t, €Y ‘JA\X-\" \‘E\qe;\\cyax\o\\ M

em%c\ sgum\m H%ccey\‘it\b\}g/dﬁm\c\ e\w u-\}\\ct\(v\

Sbtcms Gddm\V 1A AW ey &Q\dﬂ cmﬂ%w;
SRR Lo e qxon A A< ’?MM\
Wﬂ“ﬁ*aq TSR]~ §g diTaTe] ATRe

T itz

gg\q 1) onad. q ol
- 33AeildR] - i end) ST, AaTaT  JeaaT (el |
— | ay Ty gy q)ac,m@\'uara‘ﬂ?\é\‘sm?}r
eSS | A é), A ) 1Y) AR E %u\o-\ﬂ D
et ’J\YA&%\‘@X\ &) - Alenlen) m\Hoﬂc-\ Hq Q) %QMIMI&\
SARE AT AR AT EATHTs] SEel ggcﬁ
e G T TR R c\ sTReel T
8 B %%‘P "%*’31% G\ c—\“‘\\ﬁud v\mmu;\@r
e HVVQW-QQJ\* EEACEY c’f\%%?ﬁ CX\%\U—/\ e FEH
e e u\qo\m R\ \ce%o\ AW MW

= ‘5’\\%&, =G RLLE, ’b\\’_%a) 'tﬁ\k\’) ‘r\\s_cp ’3’\5\\ Hd') €0\

AT TS S F B Ay

6

T NE RS P eReand S ST

C\\G\Qo\ *Q\Qu\ﬂ K\ R\ Wﬁ\ Soong A

lGr\\
m&am\ ST )| STETAR BAaT, Wm

B Y
RESRE ATH £

i Sl G N AR
'm\ﬁ{\ SIS BRI T %wm\g&

S M P

g

T



;DT \g«osgﬂl\ ﬁ\—cx q;mm SHoy, 9 ﬁ" ‘%b\(‘aﬂf}_

gamq«?{ Q?-\\(\ 9\\@&@ m\eo\ »—\\(%c\ @R«ﬂo’x DN

oo  bao) . ZT&) Fiatl-d] E‘}”\'EYDN o—\\ auy”

i aw\ AR u\za*‘ﬁq YGat) Y
\«‘Ncha\dc\ ) ':aﬂmT gua“ cn?_«‘( 45‘ "‘M M'o\i“

°7°\o?-Wd— %\ SEECRIER)

e - e q\o?-\\-l—\d&)\ Ww_ﬁ s T

o @ T Jar qure Giad Qc??”m%r
7 é)@?fr '—meg’” \iﬁw qdeel R T a‘ﬁ
[T AR § e ?ﬂf’ﬂ
SAE %\ﬁm\amczcﬁ gw\x Hﬂ&*ﬂ\ ESeon
O CRIGEEC faminey st ot rcrmscan\%ﬁﬂf
eI BRIAE] Tolel € IR AR SN G
—g¥E AT SO S (€l BToT ey
AT &eeE S SRTET T Ose) aaea ] 338 |
| TR FTERT BT m’e‘w B fam e a

| aFsten] Uit HS‘ %u—\mw B efs]
ol AR IO &) coa\d 5#@ 124 T6

EEREAES\ R P G T W >E @“?"Qgﬂ \et]
o, TR 19T, FTHY. R

\ooo & igoom@\ IS oAV BT AldRerl]
 (E\P R ~cmmr Esgtr PGS lr*\\ §‘i§‘ .
Wl ST ﬁd@%ﬁrﬁ GHHY\’V
TS R Wm@?&:}r ST oNe] G'gfi“" §<Go)
&AH\\A St S e PRsTTEES S
i deTel See g She o o

FeTa) s TS sITfal t}"%

RS D ST B SRS g zr%’—mfgrmcg g
T STReY AJATTRIAY A3ATAS @o eTpIsY ?;rm‘
TNT RS AT A TN aﬁmeuﬁao\\ ﬁ_%o
EiT T <




e = ———

~

(ﬂmé\ Z@D’ fariaet Ay AT og\;} Q)\Qb\
@\ :NQ—“ Qﬁaqu\c\ 5;&? @%“I

> tﬁ?’-\‘ N6 mmm 3AAT *_
| ®aw Q
c'a\m m :.: |

ek DTl el m‘*’rﬁH )&

Fcd 280 'om m@r m\dlxd ra&o\q

e uﬁ bR 92@ Fdih\Q\ FowT Head

BHhe A @ Wag 10 faaield el

AT WTIAT R ATol o] EEHINE T oo |

.;

AR, AT Aavd SR HIRT) H—o\ul\ Joa g

ATEr ey ST %z:é SR SR ?ﬁlé

?3‘%‘%63‘ dRcl delad ATTIE. <] aEEEy
SOty & Aged B Z’r“? Lﬂ‘llo}-\Hv&o}‘t%_r%ﬁ_—

IR G %\"ﬁ E‘%C‘f
T d\Q-l \E%T\mlﬁ& SaTe R’iﬁ‘"'
R A ST 3«131&; g,uumg cmo! £ Y ‘

’_\“‘\Quﬁé O ay Mﬁa\,‘f’{

SIS QAoH:g ’S}Q’%mm

QHX Q622 R) J
' Qi\ﬂ ‘ﬂiaﬁdi 5 GZ

quR) Wﬂﬂ&@r

cmo\ ey B ;
IR SR 6%'6"1%’&5 T X \‘CE oami \go&s
n\

e ?;VH%SG 1010 N q&la
a2l A&V 'Q—\-* n,-\ mza\\ {% h
e Q« @Mnﬂ\

o I%—\\d\ (3\\&

AT AR sy 1\\3% chﬁ’ 3
* \TWW @asox %mn« cm W;:gr

==, ¥ ?L'\R\




?,Tmn;r e éjsr TN Laa o S e Ry FR PR T )

. mm ARSI ﬁ‘ﬁ“@ﬁ\’_’?ﬁ—‘}ﬁac\

o'ﬁ—\mu\ljod cAT, ) [AKeS) m m ﬁ@%‘__‘
N s T AR IR mg@— i

2 ST GRem ) ol ey, GTmeg €
— I RmeuATE TRe To) G d‘T%VT exré—-ﬁa‘?v

a@ GHYT & ‘?87@‘ QVT @ﬂUﬁs’d l ¢

qQe) (U A VTRl [e] AR T

B [ o ) PR S WW e
~[ae e TTAT aToN eummm:kd @

‘ ERGA fﬁﬁ?('ﬁ’rﬂ%\“mo f—zﬁ’\‘w o
AL A 5—1\@ ??“(B’—ommﬁi; 3 \ié ‘Eﬁ\’.ﬂ & ’QM
S : Q"q\ﬂ — Faked) = § B A

m 5. R0 @im'a\c’g emoV ﬁﬂ'm 5@
| D i Q% @ n) qﬂ\amcﬂiX AVedar GIHT

g’(%“*‘“ ST BURAT. GO . 9T A A E G

"mmﬂﬁ?\“ oT “SIoToTT oo:euuw
e
x \We &Hd"ﬂr\@\cf @ﬂdwdg 34\& GMEK GXM&)O\
B GEE TR ST TS BV W
TR W%\? AHAld, @\\3&3 ‘E\ AN
— T TR B ANY T s *ﬂa\m; géé
s - ‘W EI\%’*%’Q_GS‘ 3T \e\\wc\r\\ *

g a\qx\%d\w’T gEe
E .?v—rm— W TaTA SeeTTd S\ quey

e ©T QTR ECSTe AT R W6
. H;%vtﬂ faosy anE mwﬁr‘m

T ey - 821




LA\ SEFANEYS) ’?A\WO\ l—ﬁ B) fﬂ’%"‘%*j emax

HAAEE,_Tad DL GZTTH o 3*%\\ RO

AR O\Gd ATIHTe d\umsw d\cmd’ rz{b;@g
| Al \w\\Mcﬂ Omr\\ Ar\ell} e AL q ST} e

ISAERRE Tn'ld\ l\o\\L sﬂ&‘

5> RATRY W\maor Soit1e) 9ol mor SN (zuwb\

SIS, a6 BERNEE cmg’g CEEE

oog\d\ o"m\o\\qv a\x)ddogpg m\-qrm‘ W

Mm—\ﬁ%&qn TR Tletdh +aT= ANO)

m T T@S\/@mmmm\ e 3

'e

ASATHS  SeRlay) ~aodla] o/® - 1eo)s JTEs]

mlldo e ar - qa)nrﬁ @Mq»y AIGRSRERZ BRI

5 c\\ SICES Qﬁ\uo\} )dozﬁmnb K ?Fﬁo\q\s\

QY&D\\Q NE

A gad%?dWFVZmaﬁ CEEG) %mn\m&,’\bﬁﬁ\“

= DTS %szdw\ﬂ FRIGY AR,

= U«‘M“:\‘ RERC GG = i e F ey
A q’os‘%rmr“

| uscﬁ I\ cA QoD od W}a\\«n me.ﬁl B2\ Prel] |

e iﬂg%'@\faf HHT TaafrT azar

o rzﬂcawm—u\ Q—Y m a1 gleliaa

H\Jc\mrﬁ_—do\ @\\e c%'am-q gy o] SHis]

T Hrarte wEn “é’\wém SIER)
fqﬁgmﬁwmmmm%“

o] HRAT DAY - Hivldle) - Thd] Wacmarq

%‘H

gjee AV A%BY Tad B0 olmEae  Eas. 2110
IS | Dol Vg HIR ?W%H‘WW

@wwdg\%ﬂawwcb\'q 3190131ds ") ?i\q;:m

= %Glcb)% e)\d) 110\ e ) -*Hdm ‘Smoﬁ ayot|

O

o G AEd I gl ey S

—




SLONGE @mﬁ%‘" R ~ATUaY SRIAT A T

VAT gEdiy ono\m REH €1 Fgaione)

GRS DT P SA R = D PEARTIENGCS

RG] ATV NG ® apies |

S TTiu .

STl E‘aaﬁ_' 9 ”a’t»g(\\ﬂ U HolH4A -

SRS

T WAR] (AT q7e. T BT J18

(\ \
SOl FEATR AT F] A eocm @noﬂsm

ST aqTA] qieona) 3 STRTCTe) \qq\m\@\kr\

ST cn.mwm GREAWITE~ SImIsTus) PAo) TR o

= “’5:‘\6 AT TN R R T GIOJMRR) HedlHed
aﬁ\\q SR CAL EX) M EES D) TS
HW\’&T\SHAMMQM oSy syary, e 5D

AR FRRe) <2} —q Helnlue)  lasy

R R ARAPREEE R e,

ga;\;e\ Mzsa V) @99 o NG T oA 1 o)

@\\MMV@T\%'W ) G@sa TEY SRR |
Cﬁue\aa\\'\ e\% fﬂm—\@_m CFI I ERRECARS 3R

30 ‘chS?‘Sﬂ%* %ﬁam DN AT SHAI]

== QeidR, q2Ye) Gand) 9 F«*ﬂ‘ﬂmgo@ AYe
g ‘@ié"%qi} %r\mew GRHE) r\\sl 0 WM{T

TRE 3 SiahT, s aeel) Mray SIS Joe

AT TN g ayeTeR] qum«T ISECIN

A= CERRC AP R qoﬂq) @Hld& a)\deb’%l

: '@‘Q‘UT’;—T%" TR Al

I SORich TR A o) ?a'%cs NIRE Sﬁ—:

—€) Max Sarfeq "33 o\ ).ol] Cuwd\u 00972

GLH\G'\QT\\C\TF! Cb\é‘ Q\r\klﬂs-\\ 3—\\9:\} MZ.—}\ 3% 7

B . ATl &la &) rwao\ Frde] HIE HON

- 84



A Jay Sna o«\ev CIQ\

i

b

l QH@@-’%&QA

o’ @\MNQ &\mcs\\ 3?\@ Qﬂﬂ\ @ﬂuc\r zsq\oﬂ

TS

SR sequ I QTR TPV dch N 3R Rae]

%&Vnm’ 9 SAGLEIRED B
G’T:Mmm are | i
35 ] T2 TORYIER) { a9 j980 | TAT 202
). | @8AV (0%, | 19 s
2 QW) oy, | ARG 927, " |5ay
3 ]. ozl (7, GOl )&% 197>
E 7 da) " 1Y, | HRG &Y% aLYs .
4 Gy c1a31c] « 609, SN 6% 8Y.
& | ddigeg HRT o7 13"/.
LG GG G A A
— SRk THR o BT [ Gy el | =R 2000 | 9Y 2021
¥ =l mv 159, | we g Vb
g 2 TEy % | |9Rg | 55° : 86,
1 9 ARy, CEEEE ] Bey B8k
AR - 259, - |es?,
. Leladlely sut  /GiEl s o fay, AL
b \2 dadlcls) sof |© TR 2% 30/ i
" . SaTeW Ry ageldle [ cvmrd)
4 __\ qs\m Bymm\w] }/raf 27~ Aoy 22 e R
I SIS BN, B qaeAT FSTARY 509, Sdral)

——

qu ssilcley qdle] o.

ﬂVa\\ adh

AANGA B

Vee) c-\\E\

S Aoy JTeT

% 187/, 9] gé—izoﬂ
a?‘%bsia § Gj




.

I

e

\cﬁfx—';\ﬂm Q\'ao—wa] EEG) e»mmzm‘) R’iHeﬁ e,

U FE e

)

canq;ﬂbs\n:& Wmﬂ 2000 20921 BTNT a9 T &3 e

Sl Bl _3cdleon olqoidi’) gio @A@Y Sallel
| Cﬂ@\dv\’ @A\@, H\goj 2§ VIR, Hy ,Unoé ?‘r\\uﬂmm\
RSN AR=Tey BT § AR dm\ wa\m@a

TV o el aelat € VSR 1A ol
o Wwd/\im-qﬁuss o} 1@\me DS - TS T
| SRR RCAre oy 8 O a7 AR
= --@m HIHY W) Hg®) JADIY , 38 307) %%J\/

WEetT | Y BHAD @\memg\ E A 4

&8 Ty gt aqiamal Sela ae | Semaly

%M\os a\d\q;l rﬁomqwr éHoh ﬂ ﬂqne)gq 3>

|

WNM\‘%P\ AT, Hmawf) %Hc\mf TR
6-\ m‘mﬂﬂ‘ @ﬂme;\L Y Iz |
L R ST FETAT FTR)

R
'sm% SN GGERT wmx\m?'arar

e 'Hm‘;g:ﬁ@m) sx\cﬂnﬂ mo “Jasn
| DB ST 34\@ RAICNGE |

,%e\ =AY ?da\\mmxgos QA \rr\ e

e le] WU Ko - 86‘j 9 3*6"’1#*1

&IV KKQ—L\ ié‘ﬁ'iaoo Q’d\ﬁ Lo, &W\exﬂ\q)é

B cﬁma e:\\ /,, éIYC\GD*ﬂ\d)% \'eua

7 cqua&\cn ) %ew m gad a**dQ)Q\

ey TH9 cbaaoa,\mal
) & L a)con\

. Q*N'O?J %\Ec\ mmrq NADIT

B (X TS A ST é\?\w\ mem Rt mm‘
% Hdp 10 FRD -5 WO Gra anoipa
2 " OfE] T STl 30 ESDE e e




oo @W%T@é\\"—’a\olmﬂ e Tee] OTRUNZ,

(255

’«ﬂ\dqg.w ,—qujmcgcﬁ &)a\mi CY At ) 2YCD Bﬂudﬂ—

RSN AR 1) el Qoagbﬁd&nr‘g =

x@ﬂe\g M%,QX @\Oﬁmﬂ{l M\’%&% q AERY ﬁ@xd
%,qs ‘Wﬂmaﬂ o) Ncm—a A S Al e

Ry ®IAL am ESELREEG u\dﬂ\\égod‘ 5

C}ﬁ\fé\ fon G)Mvﬂﬁ i, ) Q%cﬂﬂi Qe G

T 11 541 e | m\&\ ahag Br1est]
as’/o uua (S PR\ . oo ons‘rcmmwz
AAORG o} E\ERA =Ty cm\waﬁ \éfﬁ?f

| S "W\\M <Al c\,—d ﬁvua, AV m\d\cT

| seas dmmmxen CEEOLE m Frere
BT Q%%TAY “%W%T‘

ér‘@m\ Qo-\\dr’( EARY PR} =l @ﬁwuc\ku\ 3)‘c\<m§
| BSreRXY m W 3\\\0\ R s{\ i

%w\«-ﬂ é\‘\e‘} CQMa-H ‘T(pa-\c\ 5"‘6\ RS A

SN @aTS THREE) O Huede

B ERGERIEN Y }%ogﬂ—q\ DAk a A Q’\cﬂ AR
INRSGERICICE] Wc«\)) STNY B oinotal

&, ma—e:%sc FAV 2T BT SaAEN S A ST
IR RIS ‘é‘y‘mm—%‘ DV g A %QC\')T—W
S EETET SEATG Y A T ] AT e

’ '§ﬂm§d\ai§§m& R} d & °

"a\cem 2025 du\ﬂu\ aik;@s\o{ waq\@%

= decgam\ Sane)  bHedl Al & &Wmoﬂmfﬁ
" gr Q)A QA | o C?Qcm‘; QWSHIQE% NG00~ 3000

T ITE®RY A e Cb‘\’\d g“éa!ké"‘;ﬁ'T-W‘d?j_“'ej“_rw

2000 ‘AT A %H'_gféﬂb\r %mq!oﬂ A

N qGFA 1) T Re 2l e Hewrtag ST ‘3—\\Cpme;
?Y%” NG REEIPEN ia‘é;;‘ qi‘ﬁﬁ-\ Uﬁo\l‘?\y &le] |




SATBT  Haaerd BUBIoR] STel. ATAIGe]

PSRl Ged@] Feotie] @ATard) SVIs)
CEHA A o) Gdobed] Bas 3 6)
SATUTETERY SN Gl FTq IHdoial] QTGRTR
A, fase e @edi. gl gnag mma ]
@H@
Qrd\-cm (gl ) egopsmmT \-ﬁqcﬂﬂ) 7

8”@\-? \Hm‘\m\g@ cATe) ) BC-UM\(‘, ‘dle
§§;§ g 9 &mmi'ﬁry 32113 AN =

joag t«'aMajr 5 H5mp uilal. &\f‘\\c\\w\
FEE A *ﬂ%—zra ARSI

EAGERIEL MW TRy TE1Ie) AT

) ’eﬂHﬂa’L\ $12)0) gl 2lleidgen]

| e %Aoacb H,);aqc\:zmgd Do STd

| Sy 9 —u\ =0 &m)m & e oﬂ?M

B N) G TR I rmmmm\a\\

"aﬁ@f QA ATl 3—% 3]

SR ST sm\qawx T (Halo) STard;
ﬁ%\é’ WG, SN eV e ATl GST

Gs METela) 619 Ffen 1] %anu BERY

| E g%ﬁ \EQeiey ?o\\i AV o, By U‘\H\r\ 'ady|

RADATAT B \§E§ o\ 33\ EITE

% TN ey RIERE oNaATY FAuA) 1
&\f\m&\\WS DEFILY uﬂﬂm—uu Qqac\umrn{ ’5\\0‘\{@’{
olsdey  Cla®d3 @ 1oWd)D @%g ?‘3"6‘?"‘53

—

AGhS) \RODNE ST AWT Gell, e A ae]
UL BESIE =9 m\qbsm d)omma\ c:gt}g%'—

AN SRt A ﬁm Aoy
e, m“@iﬁmﬁ——ﬁ?“’rﬁ-a e A‘&\ﬁ‘é\%@r

| ®HRY TRV, QYOS THIY =TT e)




-
»

T ATl ) T8 Q5G] HET oS 3T 4

WAL NS U\o\ € WOy TG TR S

PTH A FNTT AT Ty, GIES (8IS

FTo11g I8 a6} ST18a) =TToN (S TaT, TR

R ?-Hwoww %qma AT . HGY — JTerl

aomcmm Sy Qm\rfﬂmuﬂ DR u\o\m\e, T

\d—Q?Qq-) DHRY, A ‘éﬁhdmﬁ‘ PR),_, &) AR

AN oY . R a‘ﬁﬁmm Qﬂu-\r\) 2T b

ARGy Ve qo) BB q»q\qmd\ FATaeTy

eﬁW@ﬂT‘mﬂ\q G}AQQ ;\kﬁr\&ﬂf\ﬁqa]
BTEr 3T SO FES) A ARAIL,

ava da\cﬁ" R Aol B & Ls-m\» |

NS AR § TGS ST seey TR

YA T ST TaCEo] a‘rmﬂ‘&_
XAV 1) 63‘\% PIRO) SErE Tl FH oWaTGﬁ’ﬁT‘

f?ﬁrm IV 30AdR1d A&y’ a\Tcmq\.m\

G mo\ G a3 aTRA smerc\

g’\ A" A3 S Tan1o) B o]
Cbo\ e 5 cmdd GANTey 3T GaATg )

gﬁ \Eru\d\ ms @a\\c\\rﬁ 1T W :
d d\ex'a’s B A X ;

emu\agcﬁ Y cﬂ’@" 93|
BV@ @m 7"&0\0’) |

l@‘\ e 5TReey | & oo 1
-\mo«a\rog ST BeY SRR THAY %T‘S\?VLF?VT‘

ke ST ﬂ‘é\dh’i W@M Ealid

P 0007(q Q\e

Q\
\o‘\\Qwa\ ID LAY @ﬁ"‘?ﬁw} \d
M%ﬁ &\Mb 3 NGy géﬁwaj

Q\—G\\dtf&.\\%cﬁ QS\\C’\\(ﬁ %Xcrq 3{@\'\260 &) qmm




GRS DY R HENT gy e

RGN IS AL A S R

@qum g aqﬁ' dau'zﬂ@o—) ‘GTQT\%‘)M )HIQ{J?—’Y

*'QXQA';H;\ SICIRETR oziq-'mﬂ" d)?ao\(\ aa\qmcb 6&?&,

SRR ’-Txv\s\\q +9_\\\04\do Q—da\qq cmno\ D4

RN EATIRES 3—\\\5” SRS S\ea\qoé‘ Y IToN ARey

ESNE méoﬂ’m\go& mem@j S‘ﬁﬁ ’{l&nrﬂ M?ﬂ

gey %@\Q A Uw%‘r‘ﬁa\ o A USURRY Q‘EOHD\“

 TES9\Agy C STy '§}6ma\ﬁ caczn%\ ﬂ
mex&zg ) ety ITch EAGRE gqaﬂﬂ" :-Hﬁ;g, *

'-?.—\\a\fﬂ\ 1@nfezx\moy5/ 1cﬁmb—mmm—ur 3023%)

"\ddod o\\cpoé STl | ’5\\}-\\0\ "—S\\'a\\c\

U:HQGXM\ el RlAR K], a3 Ale) Alg3 %@ﬁ

: __%T‘jx eaa—\mo\\ B—\?\—"\a\"@ ;ﬂ 5clma§ m

| "OTEY 9&\&«:\ c:ﬁ'm 3 i\ ¢ =

RS\l caﬂcnazoz)h-\? 3qu\:>\ 6\‘ %ﬁ_ﬂ' méﬂg F
w?& o—\\:ﬂc?\ cmcmazmj d\ﬂqq \mu»\o\ T

1 T1ay ARAT BNEFHEY ANDBTRRY

s em% Q‘“H"\\G‘”ﬂ L:\D\Cﬁﬁ“a‘ ‘le&}u—\ egs& s

EaYa T T

SR T HOW

B s T

IS ces TARTA) FEIS LT 57AV3) J,
l
|

%@Mﬂm $\c\ RAAPHY STE[ gpY Al A< |
(AL oiEvia) BE BT oWRIEy e ]
ESK Wo\% EY TR I oy AT SERNAl

FTRAW 2] ATHR B AeTe) BORRA] ST v

\em\zhc‘\ TSN QVIRATAY 1D ~aueay] J&Tﬂ’;

_Q\e 'Wg i?cD =Y a\c A z, m_.mmﬂ |

819l O®hiaem Y- H\Hcr\wn Alewn d) Tof H&"T“




S\cﬂc}bo\ )y SESEINEI ) Q\d\qa\r&’é‘\c%\‘ﬁxﬂﬁ HY €

FTH NgA  EORATR]] @i T 3=\ R

*%5“_ *AW)NT F1g 2el) Q,Hm\\d\r\ EEYGE) %@qum

\wmo\w Aeee] ™ o511 O Eﬁe—\ro\ BUE] - eTNeyar))

SGNys) SARTATE Y™ {SedsTT Ry 2RSS, T

AES Q\':-\Cb"z_\\c-\\ DY}R\Q,\ NS S T @“Qbfm%‘

Y—R{c\ ?Fi"\ ’554&\ GTLﬁ 0;6‘2_\%\\ T =n)) uTﬂa\‘fﬁ\

gb&o\m\ ’é\fa\@\\ ) ‘\ Ui\ Q-\Tso\\:g aTeY 342\

Wo\\f\d\ad ARG O] PG

W\a\%)é cm;\qozme}\/@mor“ rzn:ﬁrzﬂ_ u\dbz\

\aaﬂox Q’)’lolu—eﬂ,Q\’LﬂChY‘L\ Hrarﬂ\(—ﬂ o Gllo\d) ‘3

—d

&Frr\ﬂrr\\ AT TS U\‘fei;,[\ E IRGRAIEE
Q%Tza\ M)Mcbq@l ’Sﬁﬁﬁmﬁ u\f(—aﬁ m"\eba\\%\ @\mo?j

cqu-aq m\s\camna\e\\zr FeV \"&m A mss Heel

Ww\\ﬂm \doomw\ gmm%\«%‘ e}mo\ SAAFRIATET SN |

xcmmﬂb\ SR TN D Ao, \\dm AJ a6 S

IOV MW S]] STene SIGA)  § moe d)

HTO},W\ci Nyl qdd Tu\%\ 6‘\366‘\ Yolo g

\Aum M u'\\c\/\crﬂ‘ [ Egcwq)\ B\MMs\OloB G‘GU)B\

\‘Gafi Biol @M g) ‘;T\H vy oy Ay’ a—T\&M C};\,Z\@z\)
’\AQ&\\c\ om\ TN RN/ E=BET shae ey AEDIEE

\mﬁ‘? BT A€ol gastoan ENEE L,J\‘mo?fqo\

@t@.\\b\VﬂY \\5514\;)\ cboﬂ u\ﬁaﬂ &M HmmeAL

chm &8 AAHa)) 3@\8\\@\ \owm% dmw IER

o OB RA) e T @\cmwbc.a\a\\m %\H\Q

SRNG \TQ&SBE\\Q—\\@\ XTa Tdn—\\ Q\\\éé\ }\\\'“év{\ SEREE)

?ﬂﬁ\b«\e&\sch e \ﬁgs ')TH\:& Qqu\z\\\u\ ’éam\o\

':;\‘T‘é\\EY C\\GC\\QZ\\Q\ Edc\ U-Ta-\c‘\a\ 3\ 3 G0\ A &
CEQO\ BT\ o) '-bca.\\a\\,.\ S yaTeTacel Q%\d &N j

%\ueﬁ\ S R %x\dﬂ‘

- y I N — T ——— = e —— P —




%

/Y
AHGAA] alolf =

;\O\Sd\-fﬁ.ﬂ Tt Voo~ gzayds - R "ﬂw

L“o(\\\ T 0) %gd\w) U\z\c\ Qlo\ %d&%%@ S

TOWOY HBHECHRY o1} ™) evsitd Bteel ez

UTB\\C’\ Ry ) %\7‘\0015— o—\‘ES—\\ ffdé'q RS

Cr\om—m S ARIARRR] oH em«:\e)\ BE a2} i)

mr%:@n A TS oA m\éxo?ﬁ-‘ov??ﬁ%wa\m\ X
TG T AN vy Mnealy)  €ISs

?ﬁm\\d\ E\\%\a\\om\\ Q\DU\\}P( %-\\U\QX t\\uy G%u\

|
1

3;\?—\0\0’%\ 5\'3\6\&\051.\‘ dm’-{d\\q_\\'b\ F‘é(‘)\w 3“\("\‘\9;\\&\

FIRAY STaIVE], SERaenanay SINGTOY T R

ANRWIBY T F NG .Q‘—di‘m‘\@—zﬂw | 2d~<alcly.

N

ATIHH. & VRS MY 2R ey

R Jf\Tn\%?W\“

B g0 T rsﬂqm\ﬁ SR A qgo mq\q\znum\ A

'sm\qmm%oT ﬁm—q gqs éQQ\r\ ’émnﬂ“ b HélolUélﬂT

R G R R R B R GRS AN CE TS

|
<
|
4

BT AL d T geAulel Rl g Yaiand,

%\oo\r\qﬂg\ Tele. WH BRY smwr\ggﬁ m-—n SN

CAEERRETID) SV AERT c:mumu) ars o] |

Ay A ) X q Qiée]

W_)“&T\ @am o ﬁ%\qq %\r\\ Yol d|

c‘ﬂ’\ﬂ 2\ %H\am LA ’éiﬁﬂ NG DU
5\%#@\ A o eg,u\TiT—
Sy -2 ATG d RN %ﬂ T Tl T

T A6 Bl sRAR] B8 ST Gesea) Ueer

’L@VF“‘\T—A_Q_TM TEN A\WAM ANICE RN é\

’W”Hl

M) DA DG Lo (31 ;\‘?\"




N\ AR

ST Fear =a) awo\cb I ERECIECEER

(@) SN

NS RCECRG I EGIED) ATTTHD 1 0) ")

é—llé = QaT@"f\‘r\—‘CE\_D\' Wﬁ%\—"ﬁ‘q'n (&F\Tﬁx
*U\'"?(“ﬂ%ﬁm_—@fﬁ‘

SICI e (Har =te ohar— 314

FORER %N—\?{ 3129 ng Uh-N-\Qrﬂ rwe*gqg

Cﬂ\tﬂ\ ﬁﬁa\nf dL\dQ—‘MNA\-uI y\g d " cAQ) WA\ A Q9T

BTN A\o\cmcx\m U 3TH e 3 P& 143“9“‘2”‘

iniGe A AR 4 s\-dc\w-g 5&\0\@1( \Q&a\\t&i C«‘QV '

A, L MR I A NI N o

u\o\réi 'a\aa)\L?m erA/Um \Iﬂ%@\r\\ﬂm P bl

’ﬁw\i RISy ] Waﬂeﬂhél hroyl-l] €ls\ndio] CN?JQ)H

e @}ﬁmﬁa‘ cmﬂe\fﬁ m;\muvaﬁ\ml 3o\ Glatd

\mngo\qm\q) RDA2_ alle. Iy eyelle) ATbaisdlas |

Yo) ;rtgm K EICS) —u\»\\ L eslD el Qs\r} NE

Waler Factovy ¥l \umﬂ-q 2R qren— d\tﬂ]dd\

RAY - FUAT ST wra.ﬂumw) g\cnrrulglﬂ\ TRaRY |

mo\\ STHOVE] Chao\ e Proyect: gl? - PUR 5 ngaPove

uﬂh’rq Do ovd - I JbAY TToTL %ﬂe@ SPIS
3 4 H“}\\S\z-\\obsqc\ 2 030 U’irf\ TRl Sovay

S5, SRR IR 12020 ned Fgadld et @ L

Mugcﬂ T\W qlex” €q- M%a) U\oww\ ©Qo

LR ) HTATR] Jg’ﬁdu 312} = m\\am mcﬂd

oS gu\a\s\\@) @\5/‘?—\\ Me\x%o\ %\\d@\ﬂém A o)

STRAATE ] & AW 5] Tae) & Né areT
Tacosy 4 waley Hub & X6CRT =T} amT Ry o

a\ma\ m ‘o G2l eR))

' AT ey oTead]

¢
| Sl dTE{dida e%m a%&rux ool ?5\“# C“Q%

= ACH t‘\‘\r\ CTOLW R Fae a Ne \Tb\\q‘o\ gqmq\ugq)) 1]

BAEN \
SR BT Hﬁ’%ﬁ‘r‘a LRt U s] |



GFEY O O8N RMGh BAgse A, P

CX‘Y{H’G\Q){ ANAT MBET  &INAT 35 Shetoall,

SITHT ol A3qy 0ol XY, eimd1ey g3 &1

LA F mmé };aﬁ ﬁ\@\ ‘9:5’;); Vol Tl silet) "B
BRSSP gﬁo a@mﬁ@‘%ﬂ:ﬁ%& n)::\:_jyceeﬁi_@
Fl@e] =7 A wafoily | giaem >

SITI TS DGy ) AT S Feel) STTA AR

ARTR]” Cbam SLCTE B Qﬂw\e} Hdncmxﬁ -?IHN—QTr;}f

SEE 5;@& , C) @E\a\éfo@rﬂ a\ae\ a\uwg@‘s\r

Q-;Q.\Q\c‘e Q__\\Q)nr“— QVaa) h\§’3 é‘GQ’) Mr\\cﬁ%) HQ‘:
= REEros AN PREley AREATY

Ao AT \},—\cﬁ\o\\

@Samﬂ\gc?@m g g e eraTl tg,{@{%_

'\ua\ézzg\\hV AT 21 G2 \cﬂ&&o{lé\—rﬂ\{me

W ¢ SRS au% TA%JJ SR u\\fbwl-é\ X e

amﬁ Qqemy ‘ﬁ\n—\\ cutqoa\ uxo\\qTa,q BEGN ia\HToT ;

AT . VAR |qH-a;\oqu O] Aled]” Brd\ow\%\éz#

HIN '}V‘nﬂ\ﬁr\%clbﬁc\ﬁ AV &V~ NG Tl RS

ﬂo}sum\ ATEL UL Sam) QRL AR 1] T

m“"* QWQT JAoy @‘Q—‘;‘"@*Nn\ B Felero) e

TR\ e Ay ooy JESD ‘:m

BWC«QQ,:A\\QA\G\ -ES\GM Ao R b&

S

— ]

BEN -Trme, Gl oves - Py = NANTAY A Bk\é’ﬁ ==

3 @3 DR Ao foater g8 A |

qmmw\ Y2 o) ey ﬁﬂg\q\fa RQEREH qod , |

Hay Head sgammﬂ emqo-) 2LoQ> ¥ &2l \a\ma%

@\-d yatgy\:\\ao_ M‘@\‘w} 23NE 4o Q) \‘ohm

g»\k\eﬂ QY‘GQ&\ SIAS) fqa - <A\ A wa\m)\ra

QA QSR g H\qo\J 22,50Q 32\ & VAW

A AT TR AT R (el wol S

AAAAAA — e el




i
0020 Mﬁ‘c“u\ aﬂ\\q_%ﬂ eye @5\\\ BE\')\% §\OD
d‘fﬂ ?a?ﬁg\ %ﬁ‘ "?ﬁ' @I0) Aty 3ave) B2

iémx “STMQ ARG NI T w—

- EN
% Q—\“}‘H\Q\\ﬁ\'{o\uﬂ \ Q] ORI & ISP
212 W) o) 2R BT THaT TTH-AaTd] Hm\q

‘D\Q\:\ ’Sxaﬂ A\ ANy c\\c\e U\Q\T Jaaoy  «i\oll<e) -

E DL A\ Q—W—\\wﬁa B8 S e Y )

ARG AT /OT 30M8  Seer "o S

S PRI\ W\t Siw W\,

Q L
=

%

iy




ETeATe GOAT UTesT UHTeRuT SeTest
S et TdiE g g S A 2w,

vdined g T IR THiE S st o

. frerralier Fie @ W FEmvmd S 3 araie fre I fEEer veden R s

sl aeeft SRt TeEteE wd, i, 99, T, g e e @ s

QUL sl =

3idigA fAmtor Fom el -, ST, $2 s A L M2 TaR FUAMHETS] JT.

1

YAETS AT SR e, Aoy, Fanfi 1y sendE ey oA 31 Tohar =fis g4

Tl @ea Gudl Fewats .
Uqaa@a@ﬁﬂﬂmﬂqﬁqqaﬂaﬁmamﬂw

e, Prewi, 2o g fredare See

G 3, 9 TSt R T8 el |6 399 areE.

ATl R, GHER T=a JAAsliad H3d AT Tl

1, 21e], WISUTET, e 3. F3faai IRuies Jafiie yszden sass @q.

THETd T 98, T, el G@ W Tar e,




e\l nNo-\xy |

GHUMARE KOMAL
NAMEE: pormnne

SEEr'ss EVS
CLASS:= SY.BCOM

COLLAGE "
MVP'S ARTS COMMERCeE &
LYY 138> science coLLeGe MANMAD

GUIDE
DT [38= PRo.NAvALE SIR

97



AIM: STUDY OF ECOSYSTEM

> THEORY:

ecology is the integrated study of living (biotic) and non-living (ahiotic)
components of ecosystems and their interactions within an ecosystem
framework. This science exa Ecosystem mines how ecosystems work and
relates this to their components such as chemicals, bedrock, soil, plants, and
animals.

Ecosystem ecology examines physical and biological structures ard examines
how these ecosystem characteristics interact with each other. Ultimately, this
helps us understand how to maintain high quality water and ecoromically
viable commodity production. A major focus of ecosystem ecology is on
functional processes, ecological mechanisms that maintain the st-ucture and
services produced by ecosystems. These include primary product vity
(production of biomass), decompositior;, and trophic interactions.

Studies of ecosystem function have greatly improved human undarstanding of
sustainable production of forage, fiber, fuel, and provision of water. Functional
processes are mediated by regional-to-local level climate, disturbance, and
management. Thus ecosystem ecology provides a powerful framework for

identifying ecological mechanisms that ‘nteract with global environmental
problems, especially global warming and degradation of surface water.

This example demonstrates several important aspects of
ecosystems:

1. Ecosystem boundaries are often nebulous and may fluctuate in time

2. Organisms within ecosystems are dependent on ecosystem level biological
and physical processes
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3. Adjacent ecosystems ciosely interact and often are interdependent
formaintenance of community structure and functional processes that
maintain productivity and biodiversity

These characteristics also introduce practical problems into natural
resource management. Who will manage which ecosystem? Will timber cutting
in the forest degrade recreational fishing in the stream? These questions are
difficult for land managers to address while the boundary between ecosystems
remains unclear; even though decisions in one ecosystem will affect the other.
We need better understanding of the interactions and interdependencies of
these ecosystems and the processes that maintain them before we can begin
to address these questions.

Ecosystem ecology is an inherently interdisciplinary field of study. An individual
ecosystem is composed of populations of organisms, interacting within
communities, and contributing to the cycling of nutrients and the flow of
energy. The ecosystem is the principal unit of study in ecosystem ecology.

Population, community, and physiological ecology provide many of the
underlying biological mechanisms influencing ecosystems and the processes
they maintain. Flowing of energy and cycling of matter at the ecosystem level
are often examined in ecosystem ecology, but, as a whole, this science is
defined more by subject matter than by scale. Ecosystem ecology approaches
organisms and abiotic pools of energy and nutrients as an integrated system
which distinguishes it from associated sciences such as biogeochemistry.

Biogeochemistry and hydrology focus on several fundamental acosystem
processes such as biologically mediated chemical cycling of nutrients and
physical-biological cycling of water. Ecosystem ecology forms the mechanistic
basis for regional or globai processes encompassed by landscape-to-regional
hydrology, global biogeochemistry, and earth system science Ecosystem
ecology is philosophically and historically rooted in terrestrial ecology. The
ecosystem concept has evolved rapidly during the last 100 years with
important ideas developed by Frederic Clements, a botanist who argued for
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specific definitions of ecosystems and that physiological processes were
responsible for their development and persistence.[Z] Although most of
Clements ecosystem definitions have been greatly revised, initially by Henry
Gleason and Arthur Tansley, and later by contemporary ecologists, the idea
that physiological processes are fundamental to ecosystem structure and
function remains central to ecology.

Later work by Eugene Odum and Howard T. Odum quantified flows of energy
and matter at the ecosystem level, thus documenting the general ideas
proposed by Clements and his contemporary Charles Elton. In this model,
energy flows through the whole system were dependent on biotic and abiotic
interactions of each individual component (species, inorganic pools of
nutrients, etc.). Later work demonstrated that these interactions and flows
applied to nutrient cycles, changed over the course of succession, and held
powerful controls over ecosystem productivity.|*115] Transfers of energy and
nutrients are innate to ecological systems regardless of whether they are
aquatic or terrestrial. Thus, ecosystem ecology has emerged from important
biological studies of plants, animals, terrestrial, aquatic, and marine
ecosystems.

> Scientific Concepis, applied to ecosystems and to
sustainability.

Working through this simple example illustrates how complex the issue of
sustainability can become. However, what we also find is that in all such

problems there is a common set of key scientific concepts and principles that
we will learn to understand in this course — these concepts include the

following (there will be more specific examples given later on):

e Standing Stock =
the amount of material in a "pool", such as the amount of oil in the ground or

greenhouse gases in the atmosphere. "Standing" refers to the amount at the
current time (like what is the stock of trees standing in the forest right now).
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e Mass Balance =
asking the question of "do the numbers add up?" If [need $100 each class to
give to students, but | only have $1, then the mass balance is off. We can also
use a mass balance equation to determine how a system is changing over time
(we will do this in a later lecture for heat-trapping gases ir the atmosphere).

e Material Flux Rate =
the input or output of material from a system, such as the amount of oil we
pump out of the ground each year, or the amount of greenhouse gas we pump
into the atmosphere each year by burning fossil fuels.

e Residence Time =
the standing stock divided by the flux rate, which provides the average time

that materials spent circulating in a pool - for example, the residence time of
methane in the atmosphere is about 10 years.

 Negative and Positive Feedbacks =

negative feedbacks tend to slow a process, while positive feedbacks tend to

accelerate a process. For example, in a warming world the ice caps will melt,
which reduces the Earth's albedo, we retain more of the sun's heat energy, and

that accelerates warming which in turn melts more ice cap -- this is a positive
feedback.

»> What IS an Ecosystem?

An ecosystem consists of the biological community that occurs in someé locale,
and the physical and chemical factors that make up its non-living or abiotic
environment. There are many examples of ecosystems -- a pond, a forest, an
estuary, a grassland. The boundaries are not fixed in any objective way,
although sometimes they seem obvious, as with the shoreline of a small pond.
Usually the boundaries of an ecosystem are chosen for practical reasons having
to do with the goals of the particular study.
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The study of ecosystems mainly consists of the study of certain processes that
link the living, or biotic, components to the non-living, or abiotic, components.
The two main processes that ecosystem scientists study are Energy
transformations and biogeochemical cycling. As we learned earlier, ecology
generally is defined as the interactions of organisms with one another and with
the environment in which they occur. We can study ecoiogy at the level of the
individual, the population, the community, and the ecosystem.

Studies of individuals are concerned mostly about physialogy, reproduction,
development or behavior, and studies of populations usually focus on the
habitat and resource needs of particular species, their group behavio rs,
population growth, and what limits their abundance or causes extinction.,
Studies of communities examine how populations of many species interact
with one another, such as predators and their prey, or ccmpetitors that share
common needs or resources.

In eccsystem ecology we put all of this together and, insafar as we can, we try
to understand how the system operates as a whole. This means that, rather
than worrying mainly about particular species, we try to focus on major
functional aspects of the system. These functional aspects include such things
as the amount of energy that is produced by photosynthesis, how energy or
materials flow along the many steps in a food chain, or waat controls the rate
of decomposition of materials or the rate at which nutrients (required for the

production of new organic matter) are recycled in the syszem.

Components of an Ecosystem You are already familiar witn the parzs of an
ecosystem. From this course and from general knowledge, you alsc have 3
basic understanding of the diversity of plants and animals, and how plants and
animals and microbes obtain water, nutrients, and food. We can clarify the

parts of an ecosystem by listing them under the heacings 'abiotic" and
"biotic".
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IC COMPONENTS BIOTIC COMPONENTS

gunlight oo Primary producers
'I‘emperature ; Herbivores
Preciﬁitation Carnivores

Water or meisture Omnivores

Soil or water chemistry (e.g., P, NO3, NHs) Detritivores

etc. etc.

All of these vary over space/time

By and large, this set of components and environmental factors is important
almost everywhere, in all ecosystems.

Usually, biological communities include the "functional groupings" shown
above. A functional group is a biological category composed of organisms that
perform mostly the same kind of function in the system; for example, all the
photosynthetic plants or primary producers torm a functionz! group.
Membership in the functional group does not depend very much on who the

actual players (species) happen to be, only on what function they perform in
the ecosystem.

103



> Processes of Ecosystems

This figure with the plants, zebra, lion, and so forth, illuszrates the two main
ideas about how ecosystems function: ecosystems have energy flows and
ecosystems cycle materials. These two Processes are linked, but they are not
quite the same (see Figure 1)

U 1

{plants)

Figure 1. Energy flows and material cycles.

Energy enters the biological system as light energy, or photons, is transformed
into chemical energy in organic molecules by cellular processes including
photosynthesis and respiration, and ultimately is converted to heat energy.
This energy is dissipated, meaning it is lost to the system as hezt; once it is lost
it cannot be recycled. Without the continuad input of solar energy, biological
systems would quickly shut down. Thus the Earth is an open system with
respect to energy.
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Elements such as carbon, nitrogen, or phosphorus enter living organisms in a
variety of ways. Plants obtain elements from the surrounding atmosphere,
water, or soils. Animals may also obtain elements directly from the physical
environment, but usualily they obtain these mainly as a consequence of
consuming other organisms. These materials are transformed biochemically
within the bodies of organisms, but sooner or later, due to excretion or
decomposition, they are returned to an inorganic state (that is, inorganic
material such as carbon, nitrogen, and phosphorus, instead of those elements
being bound up in organic matter). Often bacteria complete this process,

through the process called decomposition or mineralization (see next lecture
on microbes).

During decomposition these materials are not destroyed or los?, so the Earth is
a closed system with respect to elements (with the exception of a meteorite
entering the system now and then...). The elements are cycled endlessly

between their biotic and abiotic states within ecosystems. Those elements
whose supply tends to limit biological activity are called nutrients.

> The Transiormation of Energy

The transformations of energy in an ecosystem begin first with the input of
energy from the sun. Energy from the sun is captured by the process of
photosynthesis. Carbon dioxide is combined with hydrogen (derived from the
splitting of water molecules) to produce carbohydrates (the shorthand
notation is "CHO"). Energy is stored in the high energy bonds o~ adenosine
triphosphate, or ATP (see lecture on photosynthesis).

The prophet Isaah said "all flesh is grass", earning him the title of first.
ecologist, because virtually all energy available to organisms or ginates in
plants. Because it is the first step in the production of energy far living things, it
is called primary production (click here for a primer on photosynthesis).
Herbivores obtain their energy by consuming plants or plant products,
carnivores eat herbivores, and detritivores consume the droppings and
carcasses of us all
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Figure 2.

Figure 2 portrays a simple food chain, in which erergy from the sun,
captured by plant — photosynthesis, flows from trophic level to trophic level
via the food chain. A trophic level is composed Green Frimary Sang %
producers of organisms that make a living in the same way, that primary 1S
they are all primary producers (plants), primary Consumers (herbivores) or
secondary Consumers (carnivores). Dead tissue and waste consumers products
are produced at all levels. Scavengers, detritivores, and decomposers
collectively account consumers for the use of all such "wast<" -- consumers of
carcasses and fallen leaves may be other animals, such &s crows and beetles,
but ultimately it is the microbes that finish the job of d2zomposition. Not
Bacteria . and Fung Decomposers surprisingly, the amount of primary

production varies a great deal from place to place, due to differences in the
amount of solar radiation and the availability of nutrients and water.
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For reasons that we will explore more fully in subsequent lectures, energy
transfer through the food chain is inefficient. This means that less energy is
available at the herbivore level than at the primary producer level, less yet at
the carnivore level, and so on. The result is a pyramid of energy, with
important implications for understandirg the quantity of life that can be
supported.

Usually when we think of food chains we visualize green plants, herbivores,
and so on. These are referred to as grazar food chains, because living plants
are directly consumed. In many circumstances the principai energy input is not
green plants but dead organic matter. These are called detritus food chains.
Examples include the forest floor or a woodland stream in a forested area, a
salt marsh, and most obviously, the ocean floor in very deep areas where all
sunlight is extinguished 1000's of meters above. In subsequent lectures we
shall return to these important issues concerning energy flow.

Finally, although we have been talking about food chains, in reality the
organization of biological systems is much more complicated than can be
represented by a simple "chain". There are niany food links and chains in an
ecosystem, and we refer to all of these linkages as a food web. Food webs can
be very complicated, where it appears that "everything is connected to
everything else" (this is a major take-home point of this lecture), and it is
important to understand what are the most important linkages in any
particular food web. The next question is how do we determine what the

important processes or linkages are in food webs or ecosystems? Ecosystem

scientists use several different tools, which can be described generally under
the term "biogeochemistry".
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> Blogeochemisiry

How can we study which of these linkages in a food web are most important?
One obvious way is to study the flow of energy or the cycling of elements. For
example, the cycling of elements is controlled in part by organisms, which
store or transform elements, and in part by the chemistry and geology of the
natural world. The term Biogeochemistry is defined as the study of how living
systems (biology) influence, and are controlled by, the geology and chemistry
of the earth. Thus biogeochemistry encompasses many aspects o~ the abiotic
and biotic world that we live in.

There are several main principles and tools that biogeochemists use to study
earth systems. Most of the major environmental problems that we face in our
world today can be analyzed using biogeochemical principles and tools. These
problems include global warming, acid rain, environmental pollution, and
increasing greenhouse gases. The principles and tools that we use can be
broken down into 3 major components:

element ratios, mass balance, and element cycling.

1. Element ratios

In biological systems, we refer to important elements as "conservative". These
elements are often nutrients. By "conservative" we mean that an organism can
change only slightly the amount of these elements in their tissues if they are to
remain in good health. It is easiest to think of these conservative 2lements in
relation to other important elements in ratio, called the Redfield ratio after the
oceanographer who discovered it. The ratio of number of atoms of these
elements (referenced to 1 P atom) is as follows:

C:N:P:Fe=106:16:1:0.01

Once we know these ratios, we can compare them to the ratios that we
measure in a sample of algae to determine if the algae are lacking in one of
these limiting nutrients.
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2. Mass Balance

Another important tool that biogeochemists use is a simple mass balance
equation to describe the state of a system. The system could be a snake, a
tree, a lake, or the entire globe. Using a mass balance approach we can
determine whether the system is changing and how fast it is changing. The
equation is:

NET CHANGE = INPUT + OUTPUT + INTERNAL CHANGE

In this equation the net change in the system from one time period to another
is determined by what the inputs are, what the outputs are, and what the
internal change in the system was. The example given in class is of the

acidification of a lake, considering the inputs and outputs and friternai change
of acid in the lake.

3. Element Cycling

Element cycling describes where and how fast elements move in a system.
There are two general classes of systems that we can analyze, as mentioned
above: closed and open systems.

A closed system refers to a system where the inputs and outputs are negligible
compared to the internal changes. Examples of such systems would include a
bottle, or our entire globe. There are two ways we can describe the cycling of
materials within this closed system, either by looking at the rate of movement
or at the pathways of movement.

1. Rate = number of cycles / time. As the rate increases, productivity increases
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2. Pathways - important because of different reactions that may occur along
different pathways

In an open system there are inputs and cutputs as well as the internal cycling.
Thus we can describe the rates of movement and the pathways, just as we did

for the closed system, but we can also define a new concept called the

residence time (one of our scientific concepts mentioned at the beginning of
lecture). The residence time indicates how long on average an element
remains within the system before leaving the system.

1. Rate

2. Pathways

3. Residence time, Rt

Rt = total amount of matter / output rate of matter

(Note that the "units" in this calculation must cancel properly)

> Controls on Ecosystem Function

Now that we have learned something about how ecosystems are put together
and how materials and energy flow through ecosystems, we can better address
the question of "what controls ecosystem function"? There are two dominant
theories of the control of ecosystems. The first, called bottom-up control,
states that it is the nutrient supply to the primary producers that ultimately
controls how ecosystems function. If the nutrient supply is increased, the
resulting increase in production of autotrophs is propagated through the food
web and all of the other trophic levels will respond to the increased availability
of food (energy and materials will cycle faster).
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The second theory, called top-down control, states that predation and grazing
by higher trophic levels on lower trophic levels ultimately controls ecosystem
function. For example, if you have an increase in predators, that ircrease will
result in fewer grazers, and that decrease in grazers will result in turn in more
primary producers because fewer of them are being eaten by the grazers. Thus
the control of population numbers and overall productivity "cascades" from
the top levels of the food chain down to the bottom trophiclevels. In earlier

lectures this idea was also introduced and explained as a "trophic cascade".

So, which theory is correct? Well, as is often the case when there is a clear
dichotomy to choose from, the answer lies somewhere in the middle. There is
evidence from many ecosystem studies that BOTH controls are operating to
some degree, but that NEITHER control is complete. For example, the "top-
down" effect is often very strong at trophi< levels near to the top predators,
but the control weakens as you move further down the food chain toward the
primary producers. Similarly, the "bottom-up" effect cf adding nuzrients
usually stimulates primary production, but the stimulation of secondary
production further up the food chain is less strong or is absent.

Thus we find that both of these controls are operating in any system at any
time, and we must understand the relative importance of each control in order
to help us to predict how an ecosystem will behave or change under different
circumstances, such as in the face of a changing climate.
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> The Geography of Ecosystems

There are many different ecosystems: rain forests and tundra, coral reefs and
ponds, grasslands and deserts. Climate differences from place to place largely

determine the types of ecosystems we see. How terrestrial eccsystems appear
to us is influenced mainly by the dominant vegetation.

The word "biome" is used to describe a major vegetation type such as tropical
rain forest, grassland, tundra, etc., extending over a large geographic area
(Figure 3). It is never used for aquatic systems, such as ponds cr coral reefs. It
always refers to a vegetation category that is dominant over a very large

geographic scale, and thus is somewhat broader geographically than an
ecosystem.

0 POLAR ICE W88 TEMPERATE EVERGREEN FOREST  ~ DESERT

£ ARCTIC TUCDRA 4 WAR, MOIST “VERGREEN FOREST 88 STANNA

b B S i,

8 TOMOERATE DREtbuous FeREST I AROBICAL FVERGREE HgsLAND

Figure 3: The distribution of biomus.
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We can draw upon previous lectures to remember that temperature and
rainfall patterns for a region are distinctive. Every piace on Earth gets the same
total number of hours of sunlight each year, but not the same amount of heat.
The sun's rays strike low latitudes directly but high latitudes caliquely. This
uneven distribution of heat sets up not just temperature diffe-ences, but
global wind and ocean currents that in turn have a great deal zo do with where
rainfall occurs. Add in the cooling effects of elevation and the =ffects of land

masses on temperature and rainfall, and we get a complicated global pattern
of climate.

A schematic view of the earth shows that, complicated thoug~ climate may be,
many aspects are predictable (Figure 4). High solar energy striking near the
equator ensures nearly constant high temperatures and high rztes of
evaporation and plant transpiration. Warm air rises, cools, ane sheds its
moisture, creating just the conditions for a tropical rain fores= Contrast the
stable temperature but varying rainfall of a site in Panama wit~ the relatively
constant precipitation but seasonally changing temperature o a site in New

York State. Every location has a rainfall- temperature graph that is typical of a
broader region.
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Figure 4. Climate patterns affect biome distributions.

We can draw upon plant physiology to know that certain plants are dlstmctlve
of certain climates, creating the vegetation appearance that we call biomes.
Note how well the distribution of biomes plots on the distribution of climates
(Figure 5). Note also that some climates are impossible, at least on our planet.
High precipitation is not possible at low temperatures -- there is not enough
solar energy to power the water cycle, and most water is frozen and thus
biologically unavailable throughout the year. The high tundra is as much a
desert as is the Sahara.
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' Eiqu,ife 5 The distribution of biomes related to temperature and precipitation.
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® Selt motivating skill
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NAME — ZALTE NIKITA PRAKASH
SUBJECT — COST AND WORK ACCOUNT 2NP & 3RD
SEAT NO -

et

NAME OF GUIDE - PROF. G. C. BARVE

—
NAME OF ORGANISATIONS — APEX WELLNESS HOSPITAL \-/
N’

e N/ 5

@"ﬂ 7= /va}'}e P-8B8 .
f“&’ EAEET )ﬁ// ; 128
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—
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2

13

NAME OF THE ORGANIZATION

LIST OF CONTENT LEARN

ALLOCATION 60HOURS

LIST OF THE OFFICERS AND STAFF MEMBERS
NAME AND DESIGNATION OF THE OFFICERS
WORK PROFILE

ACTUAL WORK PERFORMED

LIST OF SKILL LEARN

LIST OF PROBLEM FACED

HOW THE PROBLEM WEAR ADDRESSED

LIST OF CONTRIBUTIONS MADE TO WARD BETTER
FUNCTIONING THE ORGANIZATION

LIST OF THE SKILLS REQUIRED TO PROBLEM THE ASSIGNED
TASK

OPINION OF THE STUDENT
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-4

ADDRESS — GOVIND NAGAR, NEAR MUMBAI AGRA ROAD
NASHIK, MAHARASHTRA 422009
CONTACT - 2532-216960
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* BILLING

* DOCUMENT SCANNING

°* LEARNING THE VERIFICATION
* ACCOUNT OPENING

N
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o START DATE - 15T APRIL 2022
e WORKING HOURS - 60HR (4HR. PER DAY)
 END GATE. - 15™ APRIL 2022
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1 MR. RITESH NAREKAR MANAGER

2 MR. KIRAN GANGURDE CASHIER

3 MR. AVISHKAR KHAIRNAR  SUPERVISER

4 MR. ROHAN BAGUL HR

5 MR. KRUSHNA PARDESI OFFICER

S’
\ud
&
\/ -, - \ /
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SRNO NAME  |DESIGNATION
1 MR. NILESH PAGAR  MANAGER
2 MR. DILIP SHINDE ACCOUNTANT
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* TRADE MARKETING
* BILLINGS
* PEMENTS

°* INSURANCE
°* PEMENTS

N
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°* HR (HUMAN RESOURCE)

° PR (PUBLIC RELATION)

* MARKETING DEPARTMENT

* TPA (THIRD PARTY ADMINISTRATION)
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1. COMMUNICATION
2. REGULARITY/ PUNCTUALITY
3. SOFT SKILL/ BEHAVIOUR
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°* ROUGH CALCULATION

* UNKNOWN CONCEPT
e COMMUNICATION

A
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°* PRACTICE THE COMPUTER TYPING

* ROUGH CALCULATION

* COMMUNICATION

° DIFFICULTY OF COMING AND GOING
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°* IMPROVED BILLING PROCESS

* SAVE TIME
* PACKAGE ESTIMATE
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° ABILITY TO PUT THEORY
INTO PRACTICE

°* REGULARITY/ PUNCTUALITY
°* BEHAVIOUR SOFT SKILL
°* PROBLEM SOLVING

Ao
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°* PRACTICAL KNOWLEDGE

* WORK EXPERIENCE

* EXTRA HOUR OF INTERNSHIP

* SOLVING TASK OF MINIMUM TIME
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NAME OF SUBJECT TEACHER — PROF. G. C. BARVE
DEPARTMENT HEAD

PRINCIPAL OF COLLEGE

ORGANIZATION OFFICER — MR. DILIP SHINDE SIR

=
)

~ ) ~
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Maratha Vidya Prasarak Samaj's

13101 foren ubieas JFoa
e AL K mmerce ¢
:/\IL‘E’ ‘«'l g ui g HREEAW
Tal. Nandgaon, Dist. Nashik.
Z : (02591) 225364, 222032

Tel Fax : (02591) 225464

. aree, 5. aifoes.
@ : (0MR%) LBEY, I;UYEY
TR 1 (04%8) /L YEY

w1, T, S, afawew Principal Dr. S, G. Baviskar

.Y, .18, fiwg . M.A., M.Ed., Ph.D.

Affiliated to Savitribai Phule Pune University E-mail : : i i College Code : 828

(ID No. PU/NS/AC/108/2007) Anaiismveprinmanmddagmailicom Centre Code : 034
To, ST & %/2,@22—9-3 ‘ 1= &2 \ogfia)lL
The Manager(HR),

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

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

Subject :- Request for inclusion of students of our college for internship

programme...
Madam /Sir,

Savitribai Phule Pune University has introduced ' Internship Programme' for Third Year
B.Com .Students in its revised syllabus.

The Purpose of the internship programme is to provide hands-on training and experience
to the students about various aspects of business and commercial activities.the internship will
also enhance employability of students.

In view of this,I request you to provide following students of our college (list enclosed)
with an opportunity for internship in your esteemed organisation.

We would apperciate if you could provide exposure of the following business activities to
these students:- =Zalte N ] Fe prakash.

Cost and wotk Recounting 2t X T

We Look forward to a mutually rewarding academic association with your organisation .

Thank you.
Sincerely ,
f/ @
rdir Principal
Interfiship Programme T, o 7 e SRR

qq1s, AL ST, & Tifde
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Undertaking From Student

1. Name of the Student :Zalte Nikika Prakkash.

2. Class : TYBCOM

3.Division and Roll Number : 49

4.Present Address :

5.Permanent Address gﬁ‘r. Katarwadt P Vacljonc quu- s Chdno{u)q
6.Contact Number SR

7.Contact Number (Parent) P 99813\ 3219

8.Email ID P WWW L Nt Zalfe 0077 @ gmedl - com,

To,

TWps The Principal ,

Heks comm. science. College Manmad,
Subject : Undertaking ..

Respected Madam /Sir ,

[ am studying in semester V of T.Y.B.Com. I am going to join Aper.wellness
(Name of the Organisation) for my sixty hours internship programme during hospital
LBpr. to...)a. . Rpr:,

I aasure that I will follow all the rules and instruction issued by the internship

providing organisation .I will be responsible for my behaviour and performance
during the internship period.

Thank you .

Yours obediently,

HwTe] SRTIFT STlae .

| ﬁ"b'ﬂ A&l gr;%—.
sEElh

(Name & Signature of Parent ) (Name & Signature of the Student )

Date: 28)03 /2025
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Undertaking From Student
1 o
The Manager (HR),

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

Hog prTaL NRSHIK

Subject :- Undertaking .....
Respected Madam /Sir,

I am a student of .MYP'S. Aeds commerce SCi.?!'.‘.?QCoIlege. [ am

-------------- B R LS P

studying in semester VI of T.Y.B.COM . I am going to join your esteemed

I assure that I will follow all the rules and instruction issued by you .I will

be solely responsible for my behaviour and performance during the internship
peroid .

[ will not disclose any information that is made available to me to anyone
during of after the internship period.

[ assure you tha: I will do my best and the internship opportunity provided
to me will be mutually rewarding experience.

Thank you.

Yours sincerely,

el Nikibe Pratcash .

( Name & Signature of the Student)

Date:- 28/03) p022

Place:- Nash;i b
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Healtd Mattens
1. Name of the Student : - Nikita Prakash Zalte
2. Name of the college : - MVP Arts And Commerce Science College
Manmad.

3. Division and Rell Number :- 107717
4. Address : At Katarwadi Post -Wadgone Pangu Tel : Chandwad Dis- Nashik

5. Contact Number : - 9881918219

6. Email ID :- nikitazalte0077@gmail.com
7. Special Subject :- Costing

8. Internship start date : 1 April 2022

9. Internship end dzte : 15 April 2022

LOG SHEET OF WORK PERFORMED DURING INTERNSHIP

Date Time Total Details of work done Signature | Signature
Hours of officer | of student
From To % I e
)] ou)23- )g ;_?’O OPQ";SO 4 train ing /% Tt
Yoglaa 1§ 20 0;;: s Lvaining | e - NP
3Jogha] 12:00 (0200 4 Eroining P [t
BT o | | 4 |Rough Colemiation LT [T
e N R Rough Calculatt Oh/W pr AL
Q\oq]u. l:t;:o 09‘;.:‘0 4 onc\-;;epn‘csg\vuttr %‘ w—
4lou)2g |0-0° gaserl Pra c,b'\’c '\:_! ::ﬂzpukav | % b
gloa)uz !:.oo__ o;_;)’o 9 \"mch_c‘z\‘;o:?u\:gv ;W Sialt
7 No |
gg Survey No. 799, Plot No. 187, Behind Prakash Petrol Pump, Govind Nagar, Nashik 422 009,

- Tel.: (0253) 2470888, 2470999, 2057777147



Date Time Total Details of work done Signature | Signature
Hours of officer of
student
8oy )22 ‘1958&1 %,90 4 Biling Pvocess B =
loJoyleal V802 9B R0 ¢ BiVing Psocess | 2 | e
N)oyl2al 1§20 [P 00| 4 CalCulotion | = |l
] o4ad &80 [O200] ¢ Calcu\ation % Tk
|3)o4leat' G808 [0 00] Do cument scanning g~
l4|o4)ud 10,8° [OLR| Do Cumentscanning % bt
Islogealoigd || 4 [ Account maintaining % P
N
\’\
N
W
§ n,
Total Hours 60
—

----------------------

‘.’.‘(Name of the Student ) has

satisfactorily completed the internship programme assigned to him .

G e

Name & Signature of
superviosr

Date :- JG’“‘I’ZOQ_Q_

Name & Signature of
Manager

me & Signature of
section in charge
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Health Mattens

To,
The Principal ,

---------------------------

Subject :- Internship Completion Certificate
Dear Madam /Sir,

I am happy to inform you that following students of your college have
successfully completed the ‘Sixty Hours Internship Programme' in this

organisation .

St.No | Name of the student Roll No. Aadhar No. | Special Subject
1 [Falk Nilsita praleqsh, )19 ¢s241092 2]62lcost & work qccounl»fmj -
2
3
4
5
6
v
8
9

These students have been provided with adequate exposure and necessary
hands on training pertaining to their special subject.

I am confident that these students will perform effectively in similar type of
organisations. '

wicl hom W ATV el 1 111 ‘O anlaa .
[ w 1SN them ey €ry success in tuture LJdLJ\UIﬁ.

['hank you.

(Authorised Singnatory) 149



Feedback From Internship Provider Organisation

Dear Madam / Sir,

necessary changes in the internship process.

Thank you.

Coordinator - Internship Programme

Please provide your valuable feedback abount the performance of the
student on following parameters. Your feedback will enable us to make

Internship Programme feedback form

Sr.No, Particulars Details
1) | Name of the Supervisor /Officer [Shinde ®ilip Balw
2) | Department Rccount -
3) Designation DFRjcRe
4) Name of the Student Zalte Mikite prakash
5) Name of the college MNP Ards cermm, &, science ceo
6) | Roll Number ] =
7) Special Subject Cost 4 work accednting.

Part-A Individual Ranking ( Please tick the suitable checkbox)

No. | Parameter for feedback | Excellent | Very | Good Satisfactory Needs
Good improvement

1) Domain Knowledge =
2) Communication Skills (==
3 Punctuality &

) Dedicatiotrzl L=
2 Abili :

) te:;l:;ty to work in S
5) Problem solving Skills L—
6) Quality of work done et
7) Effectiveness =
8) Efficiency L —
9) Ability to take Initiative B
10) | Positive attitude
11) | Appearance e
12) | Using Full potential at

: wf)rkg : =

13) | Work habits L—
14) | Honesty & Integrity (I
15) | Creativity E—

flege

150



Part B- SWOC analysis of the student ( Please Mention below the strengths
and weaknesses of the student and the areas for improvement )

e - B UL T
............................. Ta.be. Parncle. 00, Q.. peagramme
............................ T eduse.. . Degakive Yhings ...

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

--------------------------------------------------------------------------------------------------------------------------------

Part C- Suggestions to make the internship programme more productive and
effective.

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

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

Part D- Changes required in the curriculum to improve employability of
students.

e Yo NOPOON.C. the ST
PSRRI W0, SOOI U 2 A K ¥ oo 8 = SIS o~ R | w YO0 -1 W MR A
e o
o S R (o e S
5

------------------------------------------------------------------------------------------------------------------------------

Name ,Designation and Signature of the supervisor / Reviewing officer

Place of Review : Nashil,
Shinde ollip Baly

Date of Review: |¢ logy |oona
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STUDENT FEEDBACK FORM

Name of the Student - Zadte Nikita praicash.

Class = TYRCom

Division and Roll Number :- \g

Present Address = KT. kKatarwadj P. vad

Contact Number - 93819 22 P Jres g T chandwad,

: !
Email ID S AN I r\'»k':énzaﬂt.oo‘h@gmaﬂ com,
Please provide your rating about following aspects pertaining to your

Internship Experience on the scale of 10; where 10 means strongly agree and
means do not agree at all.

Sr.No. Parameter Response

Ik, The pre-internship training provided by the college q
was very useful

2. I was properly introduced to the task assigned to 9|
me in the organisation

3. I was given proper guidance to carry out my G
responsibility

4. My supervisor / officer was very Cooperative and 4
supportive

5. I found my task intresting and worth learning 3

6. My supervisor / officer addressed to my queries 4
/doubts quickly

s I recevied due respect from my colleagues in the 9
organisation

8. The contenct of the syllabus match with the 4_
practical work

9. The knowledge that i gained in the college was
useful to carry out intrnship programme in a 6
satisfactory manner

10. The internship Programme is very useful to enrich C
my knowledge

Please give your suggestions to make the internship programme more
productive and effective .

------------------------------------------------------------------------------------------------------------------------------
..............................................................................................................................

------------------------------------------------------------------------------------------------------------------------------

Please give your overall feedback about your experience during the internship
( Not mentioned above.)

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

--------------------------------------------------------------------------------------------------------------------------------
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Please mention you- suggestion and feedback about this manual here you can
also mail them to y.mithare@gamil.com ( Dr.yashodhan mithare ,Associate

Dean Faculty of commerce & Managemnet ,Savitribai phule pune University
,pune 411007)

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

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