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Course Objectives 

1. To provide the knowledge of Physical properties of water and translocation organic 
substances.   

2. To study about the bioassay and physiological effects of different plant growth 
regulators.  

3. To determine the total soluble carbohydrate, protein, fats and fixed oils in different 
plant materials. 

4. To determine the plant community characters and estimate IVI of plant species of 
study area.  

5. To understand the different pollutions and their consequence. 
6. To provide the knowledge about the concept, scope, history and techniques of 

genetic engineering.  
7. To impart basic knowledge about the bioactive compound.  
8. To gain in-depth knowledge about economic plants.  
9. To understand the benefits of plants with their products in various fields.  

 

Course code: 5133 

Semester V 
 
There are three elective papers in semester V. Students will select any one of 
the following papers.  

 
BOT   Va: PLANT PHYSIOLOGY AND ECOLOGY (Credit-4) Elective 

OR 
BOT   Vb: ENVIRONMENT SCIENCE AND PLANT PHYSIOLOGY(Credit-4) Elective 

OR 
BOT   Vc: PLANT GROWTH BIOLOGY AND ECOLOGY(Credit-4) Elective 
  
 
BOT   Va/Vb/Vc: Lab Course/Practical (Credit 2)  
 
Exam Scheme        Time          Max. Marks    Theory   Internal Assessment  
Paper                     3 Hrs.      100                 70               30 
Lab. Course          5 Hrs.        50                      
 
There will be two sections A and B in the paper. Section A will be comprised of 10 questions 
having two questions from each unit having no choice. The weightage of each question is 2 
marks hence the total weightage of section A is 20 marks. 
 
In Section B, there will be 10 questions. Two questions from each unit having internal choice. 
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Students have to attempt total 5 questions (one question from each unit). The weightage of 
each question is 10 marks hence the total weightage of the section B is 50 marks. 

 

Semester V a 

PLANT PHYSIOLOGY AND ECOLOGY 

Unit – 1 
Physical properties of water diffusion and osmosis, water potential, absorption, transport of 
water and transpiration. Essential macro and micro elements and their role, mineral uptake, 
deficiency and toxicity symptoms. Translocation organic substances. 
Photosynthesis: Photosynthetic pigments, action spectra and enhancement effects, concept of 
two photo systems, z-scheme. Photophosphorylation, C-3 & C-4 pathway, CAM plants, 
photorespiration. 
 

Unit – II 
Respiration: Aerobic and anaerobic respiration, Kreb’s cycle, electron transport mechanism, 
oxidative phosphorylation, pentose phosphate pathway. 
Enzyme: Properties, nomenclature, structure, classification, regulation of enzyme activity, 
mechanism of action. 
Nitrogen and lipid metabolism: Biology of nitrogen fixation, importance of nitrate reductase 
and its regulation, ammonium assimilation, structure and function of lipids, fatty acid 
biosynthesis, α & β oxidation. 
 

Unit – III 
Photoperiodism, physiology of flowering, florigen concept, Mechanism of actions and 
physiological role of plants hormones: Auxins, gibberellins, cytokinins, abscissic acid and 
ethylene. 
Plant Ecology: Gaseous composition of Atmosphere, Ecological Factors (water, light, 
temperature and soil). 
 

Unit – IV 
Morphological, anatomical and physiological responses of plants to water: hydrophytes, 
xerophytes and halophytes, temperature, light (heliophytes and sciophytes) and salinity. 
Community ecology: Community characteristics, (analytical and synthetic). Ecological 
succession. (Hydrosere, lithosere, psammosere), concept of climax. 
 

Unit – V 
Ecosystems: structure, abiotic and biotic components, food chain, food web, ecological 
pyramids, energy flow, biogeochemical cycles - carbon, water, nitrogen and phosphorus. 
Vegetation types of India and Rajasthan, Air, Water and Soil pollution. 
 
 
BOT V a: Lab Course/Practical   
 
There shall be a practical examination of 5 hours duration and the distribution of 
marks shall be as follows: -                                                                                                             
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Max.Marks50 (Credit 2) 
 
                                                                                
REGULAR/NONCOLLEGIATE/EX STU  
 
1. Plant Physiology exercise                                                                                        08                                                                                                                             

2. Phytochemical Test                                                                                                  04                                                                     

3. Ecology – Plant adaptation                                                                                       08       
4. Plant community – Quadrat study                                                                             05                                                                         

5. Spots-Five (2 Marks each)                                                                                        10                                                                                                          

6. Viva voce                                                                                                                 07                                                                                                                               
7. Practical record                                                                                                           08           
     
  Total                                                                                                                             50                                                                                                                          

                                                                                                                              

Semester V b 

 
                            ENVIRONMENT SCIENCE AND PLANT PHYSIOLOGY 
 

Unit – I 
 

Plant and Environment: Atmosphere (gaseous composition), water (properties and water 
cycle), light (global radiation, photosynthetically active radiation), temperature, soil 
(development, soil profiles, physico – chemical properties), and biota.  
Ecosystems: structure, abiotic and biotic components, food chain, food web, ecological 
pyramids, energy flow, biogeochemical cycles - carbon, nitrogen and phosphorus. 

Unit – II 
Biogeographical regions of India, vegetation types of India: Forests and grassland with 
particular reference to Rajasthan. Environmental pollution – Air, Water and Soil. WWF, 
Chipko movement, greenhouse effect. Introduction to Climate change, Carbon 
sequestration, energy and environment, clean development mechanism (CDM). 

Unit – III 
Plant water relations: importance of water to plant life, physical properties of water 
diffusion and osmosis, absorption, transport of water and transpiration. 
Mineral nutrition: Essential macro and micro elements and their role, mineral 
uptake, deficiency and toxicity symptoms. 
Transport of organic substances: Mechanism of phloem transport source sink 
relationship, factors affecting translocation. 

Unit – IV 
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Photosynthesis: Significance, historical aspects, photosynthetic pigments, action spectra 
and red drop. Concept of two photo systems, Z-scheme. Photophosphorylation, C-3 & C-
4 pathway, CAM plants, photorespiration. 
Respiration: ATP the biological energy currency, aerobic and anaerobic respiration 
Kreb’s cycle, electron transport mechanism (chemi-osmotic theory), redox potential, 
oxidative phosphorylation, pentose phosphate pathway. 
Enzymes: Structure, properties, nomenclature and classification. 

Unit – V 
Growth and Development: Definitions, phases of growth and development, kinetics of 
growth, seed dormancy Seed germination and factors of their regulation plant movements 
the concept of photoperiodism, physiology of flowering, florigen concept, biological 
clocks. Physiology of senescence, fruit ripening,  
Plants hormones auxins, gibberellins, cytokinins, abscissic acid, ethylene: history of their 
discovery, biosynthesis and mechanism of actions. Photomorphogenesis, phytochromes 
and cytochromes, their discovery, physiological role and mechanism of action. 
 
 

BOT V b: Lab Course/Practical   
 
There shall be a practical examination of 5 hours duration and the distribution of 
marks shall be as follows: -                                                                                                              
Max.Marks50 (Credit 2) 
 
                                                                                
REGULAR/NONCOLLEGIATE/EX STU  
 
1. Ecology –Soil analysis                                                                                            08                                                                                                                           

2. Water analysis                                                                                                          04                                                                                                                           

3. Plant Physiology exercise (Major)                                                                            08       
4. Plant Physiology exercise (Minor)                                                                            05                                                                         

5. Spots-Five (2 Marks each)                                                                                        10                                                                                                          

6. Viva voce                                                                                                                 07                                                                                                                           
7. Practical record                                                                                                           08           
     
  Total                                                                                                                             50                                                                                                                           

 
 

Semester V c 

 
PLANT GROWTH BIOLOGY AND ECOLOGY 
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Unit – I 

 
Plant water relations: Physical properties of water, diffusion and osmosis, absorption, transport 
of water and transpiration. 
Mineral nutrition: Essential macro and micro elements and their role, mineral uptake, 
deficiency and toxicity symptoms. 

Unit – II 
Transport of organic substances: Mechanism of phloem transport source sink relationship, 
factors affecting translocation. 
Growth and Development: Definitions, phases of growth and development, kinetics of growth, 
seed dormancy Seed germination and factors of their regulation, plant movements. 

Unit – III 
Photoperiodism, physiology of flowering, florigen concept, biological clocks. Physiology of 
senescence, fruit ripening, plants hormones auxins, gibberellins, cytokinins, abscissic acid, 
ethylene: history of their discovery, biosynthesis, mechanism of actions and function.  
Photomorphogenesis, phytochromes and cryptochromes, their discovery, physiological role 
and mechanism. 
 

Unit – IV 
Plant Ecology: Gaseous composition of Atmosphere, Ecological Factors - water, light, 
temperature and soil. Morphological, anatomical and physiological ecological adaptations: 
hydrophytes, xerophytes and halophytes; Responses of plants to water temperature, light 
(heliophytes and sciophytes) and salinity. 
 

Unit – V 
Community ecology: Analytical and synthetic characteristics of plant community. Ecological 
succession. (Hydrosere, lithosere, psammosere), concept of climax. 
Ecosystems: structure, abiotic and biotic components, food chain, food web, ecological 
pyramids, energy flow, carbon, water, nitrogen and phosphorus biogeochemical cycles. 

 
 

BOT V c: Lab Course/Practical   
 
There shall be a practical examination of 5 hours duration and the distribution of 
marks shall be as follows: -                                                                                                              
Max.Marks50 (Credit 2) 
 
                                                                                
REGULAR/NONCOLLEGIATE/EX STU  
 
1. Plant Physiology exercise                                                                                        08                                                                                                                             

2. PGR – exercise/ demonstration                                                                                04                                                                     

3. Ecology – Plant adaptation                                                                                       08       
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4. Plant community – Quadrat study                                                                             05                                                                         

5. Spots-Five (2 Marks each)                                                                                        10                                                                                                          

6. Viva voce                                                                                                                 07                                                                                                                               
7. Practical record                                                                                                           08           
     
  Total                                                                                                                             50                                                                                                                           

 
   
Lab Course/Practical exercises:  

       
Physiology: 

1. To study the permeability of plasma membrane using different 
concentration of organic solvents. 

2. To study the effect of temperature on permeability of plasma membrane. 
3. To study of effect of toxic substances on permeability of plasma membrane. 
4. To demonstrate the phenomenon of the osmosis by the use of potato osmometer. 
5. To study the phenomenon of plasmolysis and deplasmolysis using 

Tradescantia / Rhoeo discolor leaves and different concentrations of sugar. 
6. To demonstrate the rate of transpiration by use of potometers (Ganong’s/Farmers) 
7. To study the relative rate of transpiration from the leaf surfaces of the different 

plants using cobalt chloride paper. 
8. To demonstrate that oxygen is evolved during the photosynthesis by inverted 

funnel method. 
9. To demonstrate that light is necessary for photosynthesis. 
10. To demonstrate the effect of different wavelengths of light during the 

photosynthesis. 
11. To demonstrate the carbon-dioxide, light, water and chlorophyll are essential 

for photosynthesis by moll’s experiment. 
12. To compare the rate of photosynthesis under different condition by using 

wilmott’s bubbler. 
13. Comparison of the rate of respiration (R.Q.) of various plant parts or substrates 

with the help of Ganong’s respirometer. 
14. Separation of chlorophyll pigments by the paper chromatography. 

 

Biochemistry: 

 
1. To study the activity of catalase, peroxidase dehydrogenase enzymes in plant 

tissues. 
2. Phytochemical test for starch, sugars, protein, fats, tannins, Anthocyanin. 

Ecology: 

 
1. To determine minimum size of quadrat for phytosociological studies of 
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herbaceous plants. 
2. To determine frequency of the herbaceous species by quadrat method. 
3. To determine density and abundance of the herbaceous flora by quadrat method. 
4. Soil analysis/Field test 

(a) Soil Texture 
(b) Soil moisture 

5. To determine water holding capacity of soil of grass land or wood land 
6. To determine the pH of given soil samples. 
7. To demonstrate the presence of carbonate and chloride in different water 

samples/soil samples. 
 

Ecological adaptations: 
1.Morphological & Anatomical adaptations in some hydrophytes & xerophytes: 
(Specimens/slides/section cutting) Hydrilla, Typha, Eichhornia, Opuntia, Euphorbia, 
Capparis, Casurin, Nerium and Calotropis. 
2. Ecological instruments. 
 
 

Suggested Readings: 
 

1. Agarwal, P. K. 1993. Handbook of Seed Technology. Deptt. of Agriculture and Co-
operation, National Seed Corporation Ltd., New Delhi. 

2. Ambasht, R. S. 1969. Text Book of Plant Ecology. Students, Friends & Co. 
Varanasi UP. 

3. Brij Gopal. 1971. Introductory plant ecology. Tara Publication, Varanasi. Pp. 1-144 
4. Clements, F.E., 1938. Plant Ecology, IInd Edition, MC Graw-Hill Book Company. 
5. Galston, A.W. 1989. Life Processes in Plants. Scientific American, Springer-

Verlag. New York, USA. 
6. Hooykaas, P.J.J., Hall M.A. and Libbenga, K.R. (eds) 1999. Biochemistry and 

Molecular Biology of Plant Hormones, Elservier, Amsterdam, The Netherlands. 
7. Hopkins, W.G. 1995. Introduction to Plant Physiology. John Wiley & Sons, Inc., 

New York, USA. 
8. Hopkins, W. G. and Huner, N. P. A. 2009. Introduction to plant physiology. John 

Wiley & Sons. U. S. A. 4th edition.  
9. Kormondy, E.J., 1996 Concepts of ecology, Prentice- Hall of India Pvt. Ltd., New 

Delhi. 
10. Lea. P. J. and Leegood, R. C. 1999. Plant biochemistry and molecular biology, John 

Wiley & Sons. Chicheste, England. 
11. Misra R. 1968. Ecology Work-Book. Oxford and IBH Publishing Co., New Delhi. 
12. Moore, T.C. 1989. Biochemistry and Physiology of Plant Hormones. (second 

edition). SpringerVerlag, New York, USA. 
13. Muller-Dombois, D. and Ellenberg, H., 1974. Aims and Methods of Vegetation 

Ecology, Wiley, New York. 
14. Odum, E.P. 1971. Fundamentals of Ecology, Saunders, Philadelphia. 



1 

 

15. Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia. 
16. Salisbury, F.B. and Ross, C.W. 1992. Plant Physiology (4th edition). Wadsworth 

Publishing Co., California, USA. 
17. Sharma, PD. 2016. Ecology and Environment. 13th ed. Rastogi Publications, 

Merrut. 
18. Shukla R. S. and Chandel, P.S.  Editors. 2012.A Text Book of Plant Ecology. S 

Chand and Company. Limited. 
19. Smith, R.L. 1996. Ecology and Field Biology, Harpr Collins, New York. 
20. Taiz. L., and Zeiger, E., 1998. Plant Physiology (2nd edition) Sinauer Associates, 

Inc., Publishers, Massachusetts, USA. 
21. Taiz. L., Zeiger, E. moller, I. M., Murphy, A. 2018. Plant physiology and 

development international 6th edition. New York, NY: Oxford University Press, 
Sinauer Associates.  
 
Hyperlink of e-books Suggested E-resources: 
 
 

1. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=t5vt4STquHRj94mcOBMr5g== 
2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=MNhNzp1RQlU+6LM40KjY1

Q== 
3. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=1p0OY7YTBClr5D2KEqnvVg

== 
4. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=0Xvq9yUM2ILDrJ07FvlArQ== 

 
5.  https://swayam.gov.in/ 
6. Wiley Online Library | Scientific research articles, journals, books, and reference works 

 
7. eGyanKosh: Block-1 Environment and Its Components 
8. eGyanKosh: Unit-3 Environmental Components : 2. Water 
9. eGyanKosh: Unit-2 Environmental Components : 1. Light, Temperature and 

Atmosphere 
10. eGyanKosh: Unit-1 Ecology and Ecosystem 
11. E-notes on Biochemistry: https://www.studystack.com/Biochemistry  
12 E-notes on Plant Physiology: http://www.eagri.org/eagri50/PPHY261/index.html  
13 Online Plant Physiology Experiments https://biology4isc.weebly.com/plant-physiology 

experiments.html 
14 Basic Plant Physiology https://study.com/academy/topic/basic-plant-physiology.html 
15 Plant Physiology Online - http://plantphys.info/ 
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                         ikBîØe ds mís'; 
 

1- ty ds HkkSfrd xq.kksa ,oa dkcZfud inkFkksaZ ds LFkkukarj.k dk Kku çnku djukA 
2- fofHkUu ikni òf) fu;kedksa ds tSo&ijh{k.k ,oa dkf;Zdh çHkkoksa dk v/;;u djukA 
3- fofHkUu ikni inkFkksaZ esa dqy ?kqyu'khy dkcksZgkbMªsV] çksVhu] olk ,oa fLFkj rsyksa dk 
vkdyu djukA 

4- v/;;u {ks= dh ikni çtkfr;ksa ds ikni leqnk; ds y{k.kksa dk fu/kkZj.k rFkk IVI dk 
vkdyu djukA 
5- fofHkUu çnw"k.kksa ,oa muds çHkkoksa dks le>ukA 
6- vkuqoaf'kd vfHk;kaf=dh dh vo/kkj.kk] {ks=] bfrgkl ,oa rduhdksa ds ckjs esa Kku çnku 
djukA 
7- tSolfØ; ;kSfxdks ds ckjs esa cqfu;knh Kku çnku djukA 
8- vkfFkZd egRo ds ikniks ds ckjs esa xgu Kku çkIr djukA 
9 fofHkUu {ks=ksa esa ikS/kksa ,oa muds mRiknksa ds ykHkksa dks le>ukA 
 

                           lsesLVj&V 
                         ikBîØe dksM% 5133 
 
 

lsesLVj V esa rhu p;fur isij gS] buesa ls fo|kFkhZ dksbZ ,d dk p;u djsxkA 
 

BOT   V v% ikni dkf;Zdh ,oa ikfjfLFkfrdh ¼Credit 4½  
vFkok 

BOT   V c% i;kZoj.k foKku ,oa ikni dkf;Zdh ¼Credit 4½ 
vFkok 

BOT   V l% ikni òf) foKku ,oa ikfjfLFkfrdh ¼Credit 4½ 
 
BOT   V v] V c] V l% ç;ksx'kkyk ikBîØe@çk;ksfxd ¼Credit 2½ 
 

ijh{kk ;kstuk              le;       vf/kdre vad     lS)kafrd    vkarfjd 
ewY;kadu 
isij                     3 ?kaVs          100           70                30 
ç;ksx'kkyk ikBîØe       5 ?kaVs                         50 
 
isij esa nks [kaM v vkSj c gksaxsA [kaM v esa 10 ç'u gksaxs] ftuesa çR;sd bdkbZ ls nks ç'u 
gksaxs vkSj dksbZ fodYi ugha gksxkA çR;sd ç'u dk Hkkjkad 2 vad dk gksxk] blfy, [kaM 
v dk dqy Hkkjkad 20 vad gksxkA 
[kaM c esa 10 ç'u gksaxsA çR;sd bdkbZ ls nks ç'u vkarfjd fodYi okys gksaxsA fo|kfFkZ;ksa 
dks dqy 5 ç'u ¼çR;sd bdkbZ ls ,d ç'u½ gy djus gksaxsA çR;sd ç'u dk Hkkjkad 10 
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vad dk gksxk] blfy, [kaM c dk dqy Hkkjkad 50 vad gksxkA 
 
                                lsesLVj V v 
                         ikni dkf;Zdh ,oa ikfjfLFkfrdh 
 

bdkbZ 1 
ty ds HkkSfrd xq.k] folj.k rFkk ijklj.k] tyfoHko] vo'kks"k.k] ty dk ifjogu rFkk 
ok"iksRltZuA vko';d xq: ,oa y?kq iks"kd rRo rFkk mudk ;ksxnku] [kfut vUrx`gZ.k] 
[kfut deh rFkk fo"kkärk y{k.k] dkcZfud inkFkksaZ dk LFkkukarj.k A 
çdk'kla'ys"k.k % çdk'k la'ys"kh o.kZd] ,D'ku LisDVªe rFkk bejlu çHkko] çdk'k la'ys"k.k 
dk nks o.kZd ra= er] tsM&Ldhe] çdk'k QksVks QksLQksfjyhdj.k] lh&3] lh&4 pØ] lh-
,-,e- ikni rFkk çdk'kh; 'olu A 

bdkbZ 2 
'olu% vkDlh rFkk vukDlh 'olu] ØsCl pØ] bysDVªku ifjogu fØ;kfof/k] vkDlhdkjh 
QksLQksfjyhdj.k]isUVkst Q‚LQsV ekxZA 
,atkbe% xq.k] ukedj.k] lajpuk rFkk oxhZdj.k] ,atkbe lfØ;rk dk fu;eu] ,atkbe 
fØ;kfof/kA  
ukbVªkstu rFkk fyfiM mikip;% ukbVªkstu fLFkjhdj.k dh tSfodh] ukbVªsV fjMDVst dk 
egÙo rFkk mldk fu;eu] veksfu;e Lokaxhdj.k] fyfiM dh lajpuk rFkk dk;Z] olh; 
vEyks dk tSo la'ys"k.k] ,YQk rFkk chVk vksDlhdj.kA 

bdkbZ 3 
nhfIrdkfyrk dh ladYiuk] iq"iu dh dkf;Zdh] ¶yksfjtu vo/kkj.kkA                             
ikni gkeksZu% lfØ;rk] fØ;kfof/k rFkk dk;hZdh] Hkwfedk rFkk çHkko & vksfDlu] ftczsyhu] 
lkbZaVksdkbZfuu] ,fClfld vEy ,oa bFkkbyhu A  
ikni ikfjfLFkfrdh% ok;qeaMy lajpuk ¼xslh; la?kVu½] ikfjfLFkfrdh dkjd ¼ty] çdk'k] 
rkieku rFkk eǹk½ A 

bdkbZ 4 
ty ds çfr ikni dh vkdkfjdh] 'kkjhfjdh rFkk dkf;Zdh vuqfØ;k;sa% tyksnfHkn] e:nfHkn 
rFkk yo.ke`nksnfHkn] rkieku] çdk'k ¼çdk'k Lusgh rFkk Nk;kjkxh½ ,oa yo.krk A  
leqnk; ikfjfLFkfrdh% ikni leqnk; ds la'ys"k.kkRed rFkk fo'ys"k.kkRed xq.k] 
ikfjfLFkfrdh vuqØe.k ¼tyØed] e:Øed] cyqdh; Øed½] pje dh ladYiuk A 
 

bdkbZ 5 
ikfjfLFkfrd rU=% lajpuk] tSfod rFkk vtSfod ?kVd] [kk| Ja[kyk] [kk| tky] 
ikfjfLFkfrdh fijkfeM] ÅtkZ çokg] tso&Hkw&jklk;fud pØ ds çdkj ¼dkcZu] ty] 
ukbVªkstu] Q‚LQksjl½ A 
Hkkjr ,oa jktLFkku dh ouLifr ds çdkj] i;kZoj.k çnw"k.k&ok;q] ty rFkk e`nk çnw"k.k½ 
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A 
 
chvksVh V v% ç;ksx'kkyk ikBîØe@çk;ksfxd 
çk;ksfxd ijh{kk 5 ?kaVs dh vof/k dh gksxh ,oa vadksa dk forj.k bl çdkj gksxk%   
vf/kdre vad 50 ¼ØsfMV 2½ 
 

                                                                                       
fu;fer@ Lo;aikBh @iwoZ Nk= 

1- ikni dkf;Zdh vH;kl                                       08 
2- ikni jlk;u ijh{k.k                                        04 
3-ikni ikfjfLFkfrdh vuqdwyu                                   08 
4-ikni leqnk; DokMªsV v/;;u                                  05 
5- Li‚V~l & 05                                               10                                                                                        
6- eksf[kd ijh{kk                                               07       
7- çk;ksfxd fjd‚MZ                                             08 
  dqy vad                                                    50     

 

V c 
                     i;kZoj.k foKku ,oa ikni dkf;Zdh  
 
                              bdkbZ 1 

 

ikni ,oa i;kZoj.k% ok;qeaMy ¼xSlh; la?kVu½] ty ¼xq.k ,oa tyh; pØ½] çdk'k ¼HkweaMfy; 
fodhj.k ,oa çdk'kla'ys"kh lfØ; fodhj.k½] rkieku] e`nk ¼mn~Hko] e`nk ifjPNsfndk ,oa 
HkkSfrd&jklk;fud xq.k½ ,oa ck;ksVkA  
ikfjfLFkfrd rU=% lajpuk] tSfod rFkk vtSfod ?kVd] [kk| Ja[kyk] [kk| tky] 
ikfjfLFkfrdh fijkfeM] ÅtkZ çokg] tso&Hkw&jklk;fud pØ ¼dkcZu] ukbVªkstu] 
Q‚LQksjl½A 
                                   bdkbZ 2 
Hkkjr ds tso Hkksxksfyd {ks=] Hkkjr dh ouLifr ds çdkj ¼ou ,oa ?kkl LFky½ & jktLFkku 
ds lUnHkZ esaA    
i;kZoj.k çnw"k.k% ok;q] ty rFkk e`nk çnw"k.k fo'oç—fr fuf/k] fpidks vkUnksyu] xzhu 
gkml çHkko] tyok;q ifjorZu dk lw{e fooj.k] dkcZu foyxu] ÅtkZ ,oa i;kZoj.k] LoPN 
fodkl fØ;kfof/k ¼lhMh,e½A 

      bdkbZ 3 
ikni ty lEcU/k% ikni thou gsrq ty dk egÙo] ty ds HkkSfrd xq.k] folj.k rFkk 
ijklj.k] ty foHko] vo'kks"k.k] ty dk ifjogu rFkk ok"iksRltZu A 
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[kfut iks"k.k% vko';d xq: ,oa y?kq iks"kd rRo rFkk rFkk mudh Hkwfedk] [kfut 
vUrx`gZ.k] [kfut deh rFkk fo"kkärk ds y{k.k A 
dkcZfud inkFkksaZ dk LFkkukarj.k% ¶yks,e esa LFkkukarj.k dh fØ;kfof/k] L=ksr&viokfgdk 
ifjiFk] LFkkukarj.k dks çHkkfor djus okys dkjdA 

bdkbZ 4 
çdk'k la'ys"k.k% bfrgkl] egRo] çdk'k la'ys"kh o.kZd] ,D'ku LisDVªe] yky iru] çdk'k 
la'ys"k.k dk nks o.kZd ra=] tsM&Ldhe] çdk'k QksVks QksLQksfjyhdj.k lh&3] lh&4 pØ] 
lh-,-,e- ikni] çdk'kh; 'olu A 
'olu% ,Vhih & tSfod mtkZ eqæk] vkDlh rFkk vukDlh 'olu] ØsCl pØ] bysDVªku 
ifjogu fØ;kfof/k ¼dheks vksLeksfVd ifjdYiuk½] jsMksDl foHko] vkDlhdkjh 
QksLQksfjyhdj.k] isaVkst Q‚LQsV ekxZ A  
,atkbe% lajpuk] xq.k] ukedj.k  rFkk oxhZdj.k A  

bdkbZ 5 
ikni  òf) ,oa ifjo/kZu% çkoLFkk]  o`f) nj]  o`f) xfrdh A chtksa dh çlqfIr] cht 
vadqj.k rFkk fu;eu A ikni xfr;k¡] nhfIrdkfyrk ladYiuk] iq"iu dkf;Zdh] ¶yksfjtu 
vo/kkj.kk] tsfod ?kMh] th.kZrk] Qy dk iduk A ikni gkeksZu% vksfDlu] ftczsyhu] 
lkbZaVksdkbZfuu] bFkkbyhu] ,fClfld vEy  & [kkst] dkf;Zdh] Hkwfedk rFkk fØ;kfof/k A 
çdk'k lajpuk fodkl ,oa QkbVksØkse A  
 

chvksVh V c% ç;ksx'kkyk ikBîØe@çk;ksfxd  
çk;ksfxd ijh{kk 5 ?kaVs dh vof/k dh gksxh ,oa vadksa dk forj.k bl çdkj gksxk% 
vf/kdre vad 50 ¼ØsfMV 2½ 
 

                                                       
fu;fer@Lo;aikBh@iwoZ Nk= 
1- e`nk fo'ys"k.k                                                    08 
2- ty fo'ys"k.k                                                    04 
3- ikni dkf;Zdh vH;kl ¼o`gr½                                    08                                                     
4- ikni dkf;Zdh vH;kl ¼lw{e½                                       05 
5- Li‚V~l& 05                                                     10 
6- eksf[kd ijh{kk                                                    07 
7- çk;ksfxd fjd‚MZ                                                  08 
   dqy vad                                                        50   
 

 

                               lsesLVj V l 
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ikni o`f) foKku ,oa ikfjfLFkfrdh 
                                     bdkbZ 1 
ikni ty lEcU/k% ty ds HkkSfrd xq.k] folj.k rFkk ijklj.k] vo'kks"k.k] ty ifjogu 
rFkk ok"iksRltZuA 
[kfut iks"k.k% ògr rFkk lw{e iks"kd rRo ,oa Hkwfedk] iks"kd vo'kks"k.k] budh deh rFkk 
fo"kkärk ds y{k.kA   
                                     bdkbZ 2 
dkcZfud inkFkksaZ dk LFkkukarj.k% ¶yks,e esa LFkkukarj.k dh fØ;kfof/k] L=ksr viokfgdk 
lEcU/k] LFkkukarj.k dks çHkkfor djus okys dkjd A 
ikni òf) ,oa ifjo/kZu% òf) ,oa ifjo/kZu dh çIoLFkk;s] òf) nj] òf) xfrdh A chtksa 
dh çlqfIr] cht vadqj.k rFkk buds fu;eu dkjd] ikni xfr;k¡ A 

  bdkbZ 3 
nhfIrdkfyrk dh ladYiuk] iq"iu dkf;Zdh] ¶yksfjtu vo/kkj.kk] tsfod ?kMh] th.kZrk 
dkf;Zdh] Qy dk iduk A ikni gkeksZu & vksfDlu] ftczsyhu] lkbZaVksdkbZfuu] ,fClfld 
vEy] bFkkbyhu& [kkst] bfrgkl] fØ;kfof/k] tSo la'ys"k.k rFkk dk;Z A  
çdk'k lajpuk fodkl] QkbVksØkse ,oa fØIVksØkse% [kkst] dkf;Zdh] Hkwfedk ,oa fØ;kfof/k 
A 

  bdkbZ 4 
ikni ikfjfLFkfrdh% ok;qeaMy dk xslh; la?kVu] ty] çdk'k] rkieku ,oa e`nk 
ikfjfLFkfrdh dkjd A vkdkfjdh;] vkarfjd ,oa dkf;Zdh vuqdqyu% tyksnfHkn] e:nfHkn 
rFkk yo.ke`nksnfHkn  ty ds fy, ikni dh vuqfØ;k;sa & rkieku] çdk'k ¼çdk'k Lusgh 
rFkk Nk;kjkxh ½ ,oa yo.krk A 

  bdkbZ 5 
leqnk; ikfjfLFkfrdh% ikni leqnk; ds la'ys"k.kkRed rFkk fo'ys"k.kkRed xq.k] 
ikfjfLFkfrdh vuqØe.k ¼tyØed] e:Øed] cyqdh; Øed½ ,oa pje dh ladYiuk A 
ikfjfLFkfrdh ra=% lajpuk] tSfod rFkk vtSfod ?kVd] [kk| Ja[kyk] [kk| tky] 
ikfjfLFkfrdh fijkfeM] ÅtkZ çokg A dkcZu] ty ,oa ukbVªkstu & tso& Hkw&jklk;fud 
pØ A 
    
chvksVh V l% ç;ksx'kkyk ikBîØe@çk;ksfxd    
çk;ksfxd ijh{kk 5 ?kaVs dh vof/k dh gksxh ,oa vadksa dk forj.k bl çdkj gksxk% 
vf/kdre vad 50 ¼ØsfMV 2½ 
 

           fu;fer@Lo;aikBh@iwoZ 
Nk= 
 
1- ikni dkf;Zdh vH;kl                                   08                       
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2- ihthvkj&vH;kl@çn'kZu                                        04            
3- ikni ikfjfLFkfrdh vuqdwyu                                      08 
4- ikni leqnk; DokMªsV v/;;u                                     05       
5- Li‚V~l & 05                                                   10              
6- eksf[kd ijh{kk                                                   07 
7- çk;ksfxd fjd‚MZ                                                 08 
  dqy vad                                                        50 
 

çk;ksfxd vH;kl 
ikni dkf;Zdh%  
1- dkcZfud foyk;dksa dh fofHkUu lkUærkvksa dk ç;ksx djrs gq, Iyktek f>Yyh dh 

ikjxE;rk dk v/;;u djuk A  
2- IykTek f>Yyh dh ikjxE;rk ij rkiØe ds çHkko dk v/;;u djuk A  
3- IykTek f>Yyh dh ikjxE;rk ij fo"kSys inkFkksa ¼VkfDld½ ds çHkko dk v/;;u 
djuk A  
4- iksVsVks vksLeksLdksi dh lgk;rk ls ijklj.k dk çn'kZu djuk A  
5- VªsMsLdsaf'k;k @jksfg;ks fMLdyj dh ifÙk;ksa esa thoæO; dqpau dk v/;;u djuk A  
6- iksVksehVj dh lgk;rk ls ok"iksRltZu dh nj ukiuk ¼xsukUx @ QkeZj½ A  
7- dksckYV DyksjkbM isij dh lgk;rk ls i.kZ esa ok"iksRltZu dh vleku nj dk 

çn'kZu djukA 
8- çdk'k la'ys"k.k esa vkDlhtu dh foeqfä dk çn'kZu djuk A  
9- çdk'k la'ys"k.k esa çdk'k dh vko';drk dk çn'kZu djuk A  
10- çdk'k la'ys"k.k ij çdk'k dh fofHkUu rjaxnS/;ksZ ds çHkko dk çn'kZu djukA  
11- çdk'k la'ys"k.k esa dkcZu Mkb vkDlkbM] çdk'k] ty ,oa i.kZ gfjr dh vfuok;Zrk 

fl) djuk A ¼eksy dk vk/kh iÙkh ç;ksx½  
12- fofHkUu ifjfLFkfr;ksa esa foYeksV~l cCyj dh lgk;rk ls çdk'k la'ys"k.k dh nj dk 

rqyukRed v/;;u djuk A 
13- xsukUx 'oluekih }kjk 'olu xq.kkad Kkr djukA  
14- isij ØkesVksxzkQh }kjk gfjr o.kZdksa dk i`FkDdj.k djuk A 
 

tSojlk;u% 
1- ikni Årdksa esa dSVsyst] ijvkDlhMst] MhgkbMªksftust ,Utkbeksa dh mifLFkfr ,oa 

lfØ;rk dk çn'kZu djuk A  
2- LVkpZ] 'kdZjk] çksVhu] olk] Vsfuu ,oa ,sUFkklkbfuu dk ikni jlk;fud çn'kZu 
djuk A  
ifjfLFkfrdh%  
1- ikni lkekftdh ds v/;;u ds fy, DokMªsV ds U;wure vkeki dk fuZ/kkj.k djuk 
A 
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2- DokMªsV ds }kjk fdlh tkfr dh ckjEckjrk dk fuZ/kkj.k djuk A 
3- DokMªsV ds }kjk fdlh Lih'kht ds ?kuRo ,oa ckgqY; dk fuZ/kkj.k djuk A 
4- e`nk ijh{k.k@{ks= ijh{k.k & ¼v½ eǹk xBu ¼c½ e`nk esa mifLFkr vknZzrk ijh{k.k 
djuk A 
5- ou ,oa ?kkl LFky dh eǹk dh ty /kkj.kk {kerk Kkr djuk A  
6- e`nk@ty uewus dk ih-,p- ,oa  rkiØe Kkr djuk A  
7- ty ,oa e`nk uewus esa dkcksZusV rFkk DyksjkbM dh ek=k Kkr djuk A  
8- dqN tyksnfHkn ,oa e:nfHkn ikniksa esa vkdkfjdh ,oa 'kkjhjh; vuqdyu dk 

v/;;uA ¼çkn'kZ] LykbM] lsD'ku½& gkbfMªyk] VkbQk] vkbdksfuZ;k] ukxQuh] 
;wQksfcZ;k] dsisfjl] dslqjkbuk] uhfj;e] dsyksVªsfil A   

9- ikfjfLFkfrd midj.k ,oa mudh dk;Z ç.kkyh& mPpre&U;wure rkiekih] ih-,p- 
ehVj] vksou] vknZzrkekih A 

 

Course code: 5133 
 

Semester- VI 
 

There are three elective papers in semester VI. Students will select any one of the following 
papers.  
 
BOT   VI a: BIOTECHNOLOGY AND UTILIZATION OF PLANTS (Credit-4) 

OR 
BOT   VI b: GENETIC ENGINEERING AND ECONOMIC BOTANY (Credit-4) 

OR 
BOT   VI c: PLANT RESOURCES UTILIZATION AND BIOTECHNOLOGY (Credit-4) 
 
BOT   VI a, VI b, VI c: Lab Course/Practical (Credit 2)  
 
Exam Scheme        Time          Max. Marks    Theory   Internal Assessment  
Paper                     3 Hrs.       100                   70               30 
Lab. Course           5 Hrs.         50                      
 
There will be two sections A and B in the paper. Section A will be comprised of 10 questions 
having two questions from each unit having no choice. The weightage of each question is 2 
marks hence the total weightage of section A is 20 marks. 
 
In Section B, there will be 10 questions. Two questions from each unit having internal choice. 
Students have to attempt total 5 questions (one question from each unit). The weightage of 
each question is 10 marks hence the total weightage of the section B is 50 marks. 
 

 
Semester VI a      
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BIOTECHNOLOGY AND UTILIZATION OF PLANTS 

 

 
Unit – I 

Biotechnology: Definition, Tools and techniques of recombinant DNA technology, cloning 
vectors; genomic and C-DNA library, transposable element, gene mapping and chromosome 
walking, transgenic plants. Biology of Agrobacterium: vectors for gene delivery and marker 
genes; salient achievements in crop biotechnology. 
 

Unit – II 
History, basic aspects, types and techniques of plant tissue culture, cellular totipotency, 
differentiation and morphogenesis, Micropropagation, Cell suspension culture and protoplast 
culture. achievements of plant tissue culture.  

Unit – III 
Food Plants: Rice, wheat, maize, bajra, sugarcane, (History origin & distribution), morphology, 
climate & soil, cultivation, preparation improved varieties, uses & crop protection. 
Vegetable Oils: Groundnut, mustard and coconut, Fatty oils, classification of vegetable oils, 
History, origin and distribution, extraction of vegetable oils, Morphology of plant, cultivation 
varieties. 

Unit – IV 
Fibers: Cotton and Jute, classification of fibers, History and origin, Important fibers and their 
source, Distribution, Types, Climate and Soils. Cultivation, processing, characters, Improved 
varieties. 
General account of sources of firewood, timber and bamboos. Structure and characters of 
wood, Important source of Timber wood, characters, plantation of fire wood. 
Rubber & Hydrocarbon yielding plant. History, properties and types of Rubber. Cultivation of 
plant, extraction, processing and uses. 

Unit – V 
Spices: General account Clove, black pepper, Dalchini, Cardamon. 
Medicinal Plants: General account, Withania, Rauwolfia, Cinchona, Azadirachta, Aloe, 
Ephedra, Taxus and Chlorophytum. 
Beverages: Tea and Coffee. 
 
BOT VI a: Lab Course/Practical   
 
There shall be a practical examination of 5 hours duration and the distribution of 
marks shall be as follows: -                                                                                                              
Max.Marks50 (Credit 2) 
 
                                                                                
REGULAR/NONCOLLEGIATE/EX STU  
 



1 

 

1. Biotechnology exercise                                                                                           08                                                                                                                                    

2. Lab equipment working and principle                                                                     04                                                                     

3. Utilization of given material                                                                                    08 
4. Biochemical test of given material/ comment upon the economic product             05                                                        

5. Spots-Five (2 Marks each)                                                                                        10                                                                                                          

6. Viva voce                                                                                                                 07                                                                                                                           
7. Practical record                                                                                                           08           
     
  Total                                                                                                                             50                                                                                                                          
 
 
 

Semester VI b 
 

GENETIC ENGINEERING AND ECONOMIC BOTANY 
 
 

Unit – I 
Genetic Engineering: Definition and history, Restriction enzymes, cloning vectors; Tools and 
techniques, transposable element. Genomic and C-DNA library, gene mapping and 
chromosome walking, HGP. 
 

Unit – II 
Transgenic plants, Gene transfer, Biology of Agrobacterium, vectors for gene delivery, 
Agrobacterium mediated gene transfer, Physical, Chemical and electrical methods of gene 
transfer, marker and reporter gene,  
genetic transformation and production of bioactive molecules.  

Unit – III  
Basic concept of metabolic engineering, improvement of biosynthesis and accumulation of 
bioactive immobilization, elicitation.  Concept of nod gene and nif gene. Salient achievements 
of recombinant DNA technology in crop improvement.  
Economic Botany: History origin, distribution, morphology, climate, soil and cultivation of 
Rice and wheat.  

Unit – IV 
Classification of vegetable oils; History, origin, distribution and extraction of Groundnut, 
mustard and coconut oil.  
General account of Ginger, turmeric, Black pepper, Cardamon and Clove. Medicinal plant of 
Rajasthan (Aloe, Ephedra, Withania, Azadirachta). Origin, distribution, morphology, climate, 
cultivation, processing and quality of Tea and Coffee. 
 

Unit – V 
Classification of fibers, Important fibers and their source, Cultivation, processing and 
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characters of Cotton and Jute. Rubber & Hydrocarbon yielding plants. History, properties, 
Types, cultivation, extraction and uses of Rubber. General account of sources of firewood, 
timber and bamboos. Important timber wood of Rajasthan (Teak, Sal, Shisham, Rohira). 
 
BOT VI b: Lab Course/Practical   
 
There shall be a practical examination of 5 hours duration and the distribution of 
marks shall be as follows: -                                                                                                              
Max.Marks50 (Credit 2) 
 
                                                                                
REGULAR/NONCOLLEGIATE/EX STU  
 
1. Genetic engineering exercise                                                                                  08                                                                                                                                             

2. Lab equipment working and principle                                                                     04                                                                     

3. Utilization of given material                                                                                    08 
4. Biochemical test of given material/ comment upon the economic product              05                                                

5. Spots-Five (2 Marks each)                                                                                        10                                                                                                          

6. Viva voce                                                                                                                 07                                                                                                                           
7. Practical record                                                                                                           08           
     
  Total                                                                                                                             50                                                                                                                           
 
 
 
 

Semester VI c 
 
 

PLANT RESOURCES UTILIZATION AND BIOTECHNOLOGY 
 

Unit – I 
History, origin, distribution, morphology, climate, soil, cultivation, preparation and improved 
varieties of Cereals (Wheat, Rice, Maize, Jawar, Bajra), Starch (Potato), Sugar (Sugarcane, 
Sugar bet). Classification of vegetable oils. Vegetable oil yielding plants of Rajasthan - 
Mustard, Soyabean, Ground nut, Sesame). 
 

Unit – II 
  
Important fibres and their source. classification of fibers. Cultivation, processing and characters 
of Forage (Alfalfa and Clover) and Fiber crop (Cotton and Jute) of Rajasthan. Non wood forest 
products (NWFP’s) and their utilization. sources of firewood, Bamboos, wild edible fruits, 
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resin, gums, dyes etc. 
 

Unit – III 
 
Structure and characters of wood, Important Timber wood of India and their cultivation and 
characters. History, properties, Types, cultivation, processing, and uses of Rubber plant. 
Important medicinal plants of Rajasthan (Basil, Neem, Aloe, Ashwgandh, Giloy, Opium). 
General account of spices and condiments, Nonalcoholic beverages (Tea and Coffee). 
 

Unit – IV 
Biotechnology: definition, History and basic aspects of plant tissue culture, cellular 
totipotency, differentiation and morphogenesis. Techniques of plant tissue culture, Laboratory 
facilities, Culture media, Micropropagation, Cell suspension culture and protoplast culture. 
Salient achievements of plant tissue culture in crop improvement.  
 

Unit – V 
 
Tools and techniques of recombinant DNA technology, cloning vectors; genomic and C-DNA 
library, transposable element, techniques of gene mapping and chromosome walking, genetic 
transformation and production of bioactive molecules. Gene transfer methods, Transgenic 
plants formation, achievements of genetic engineering.  
 
 
BOT VI c: Lab Course/Practical   
 
There shall be a practical examination of 5 hours duration and the distribution of 
marks shall be as follows: -                                                                                                              
Max.Marks50 (Credit 2) 
 
                                                                                
REGULAR/NONCOLLEGIATE/EX STU  
 
1. Utilization of given material                                                                                   08                                                                                                                                     

2. Biochemical test of given material/ comment upon the economic product            04                                                                     

3. Biotechnology exercise                                                                                            08                                                                                
4. Lab equipment working and principle                                                                      05                                                

5. Spots-Five (2 Marks each)                                                                                        10                                                                                                          

6. Viva voce                                                                                                                 07                                                                                                                           
7. Practical record                                                                                                           08           
     
  Total                                                                                                                             50                                                                                                                           
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Lab Course/Practical exercises:  

       
 
Biotechnology: 

1. Introduction of the instruments/techniques laminar air flow/ sterile 
bench and autoclave. 

2. Preparation of M.S and P.D.A. culture media, slant preparation. 
3. Demonstration of inoculation techniques, aseptic transfer of explants and 

microbial transfer technique. 
4. Demonstration of the technique of micropropagation by using different 

explants e.g., axillary buds, shoot meristem. 
 

Economic Botany: 
1. Microchemical tests for – Lignin, Cellulose, Cutin, Suberin, Starch, Sugar, 

Protein and Oil in plant tissues. 
2. Microscopic examination of starch grains of wheat, maize Rice and Potato. 

 
Utilization of plants 

a. Food plants – Wheat, Maize, Rice, Potato, Sugarcane 
b. Fibres – Cotton, Jute 
c. Vegetable oils – Ground nut, mustard, Sesame and coconut 
d. A general account of the fire wood, timber yielding plants and Bamboos 
e. Spices and condiments – Clove, Black pepper, Cinnamon, Cardamom, Ginger 

and Turmeric 

f. Medicinal Plants – Rauwolfia, Withania, Cinchona, Papaver, Ocimum, 
Datura, Ephedra, Taxus, Aloe, Azadirachta, Tinospora (Giloy).  

g. Beverages – Tea, Coffee 
h. Rubber 

 
Books Recommended:  
 

1. Bhojwani, S. S. 1990. Plant tissue culture: application and limitations. Elsevier 
Science Publishers, New York, U. S. A.  

2. Brown, T.A. (1999) Genomes. John Wiley & Sons (Asia) Pvt. Ltd., Singapore.  
3. Callow, J.A., Ford-Lioyd, B.V. and Newbury, H.J. (1997) Biotechnology and Plant 

Genetic Resources: Conservation and Use. CAB International, Oxon, UK. 
4. Dubey, R. C. 1993. A Textbook of Biotechnology. S. Chand & company Ltd. New 

Delhi.  
5. Gupta, P. K. 1999. Text book of cell and molecular biology, Rastogi Publication, 

Meerut, India.  
6. Gupta, P. K. 2010. Biotechnology and Genomics. Rastogi Publication, Meerut, 

India. 
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7. Kocchar, S. L. 1988. Economic botany in tropics. 2nd edition. Macmillan. India 
Ltd., New Delhi.  

8. Old, R.W. and Primrose, S.B. (1989) Principles of Gene Manipulation, Blackwell 
Scientific Publications, Oxford, UK. 

9. Pandey, B. P. 1999. Economic Botany. S. Chand & company Ltd. New Delhi.  
10. Prabhakar, V. K. 2000. Forestry and forest resources. Anmol Publication, New 

Delhi. 
11. Sambamurthy, A. V. S. S. and Subramanyam, N. S. 1989. A Textbook of Economic 

Botany. Wiley Easter Delhi.  
12. Sharma, O. P. 1996. Hill’s Economic Botany (Late Dr. A. F. Hill, adapted by O. P. 

Sharma). Tata McGraw Hill, New Delhi. 
13. Simpson, B. B. and Conner-Ogorzaly, M. 1986. Economic Botany - Plants in our 

world. McGraw Hill, New Delhi. 
14. Singh, B. D. 2015. Biotechnology. Kalyani Publishers, New Delhi.  
15. Vasil, I. K. and Thorpe, T. A. 1994. Plant cell and tissue culture. Kluwer Academic 

Publishers. The Netherlands. 
 

Hyperlink of e-books Suggested  
1. E-notes on Plant Biotechnology: https://epgp.inflibnet.ac.in/ 
2. Plant Biotechnology Information Center https://plantbiotech.bg/en/i-want-to-

know/plant-tissue culture-and-micropropagation/ 
3. National Center for Biotechnology Information (NCBI) - 

https://www.ncbi.nlm.nih.gov/ 
4. https://egyankosh.ac.in/bitstream/123456789/83793/1/Block-1.pdf 
5. https://ia801905.us.archive.org/8/items/in.ernet.dli.2015.502125/2015.502125.A-

Textbook_text.pdf 
6. https://egyankosh.ac.in/bitstream/123456789/83799/1/Block-2.pdf 
7. https://www.icar.org.in/sites/default/files/2023-02/Indian-Agriculture-after-

Independence.pdf 
 
 
 

Course Outcomes 
 

1. The course will broaden the knowledge of different photosynthetic pigments, 
electron transport mechanism and regulation of enzyme activity.  

2. Students will know the principle and working of different physiological 
techniques.  

3. To make aware about the climate change, important organisation of world and 
environmental conservation.  

4. Course will provide knowledge about the major vegetation of India and 
Rajasthan.  

5. Understand the concept of biotechnology and techniques of genetic 
engineering. 
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6. Understand the concept of cellular totipotency, differentiation and 
morphogenesis. 

7. Aware about the sustainable utilization and conservation of nature and 
natural resources. 

8. Acquire an increased awareness and recognition of economical important 
plants.  

 

                              lsesLVj&VI 
ikBîØe dksM% 5133 

 
lsesLVj VI esa rhu p;fur isij gS] buesa ls fo|kFkhZ dksbZ ,d dk p;u 
djsxkA 
 

BOT   VI v% tSo çkS|ksfxdh ,oa ikni mi;ksfxrk ¼Credit 4½ 
vFkok 

BOT   VI c% vuqokaf'kd vfHk;kaf=dh ,oa vkfFkZd ouLifr foKku ¼Credit 4½ 
vFkok 

BOT   VI l% ikni lalk/ku mi;ksfxrk ,oa tSo çkS|ksfxdh ¼Credit 4½ 
 
BOT   VI v] VI c] VI l% ç;ksx'kkyk ikBîØe@çk;ksfxd ¼Credit 2½ 
 

ijh{kk ;kstuk              le;       vf/kdre vad     lS)kafrd    vkarfjd 
ewY;kadu 
isij                      3 ?kaVs          100           70                30 
ç;ksx'kkyk ikBîØe        5 ?kaVs                         50 
 

BOT   VI v] VI c] VI l% ç;ksx'kkyk ikBîØe@çk;ksfxd ¼Credit 2½ 
 
isij esa nks [kaM v vkSj c gksaxsA [kaM v esa 10 ç'u gksaxs] ftuesa çR;sd bdkbZ ls nks ç'u 
gksaxs vkSj dksbZ fodYi ugha gksxkA çR;sd ç'u dk Hkkjkad 2 vad dk gksxk] blfy, [kaM 
v dk dqy Hkkjkad 20 vad gksxkA 
[kaM c esa 10 ç'u gksaxsA çR;sd bdkbZ ls nks ç'u vkarfjd fodYi okys gksaxsA fo|kfFkZ;ksa 
dks dqy 5 ç'u ¼çR;sd bdkbZ ls ,d ç'u½ gy djus gksaxsA çR;sd ç'u dk Hkkjkad 10 
vad dk gksxk] blfy, [kaM c dk dqy Hkkjkad 50 vad gksxkA 
 

 
lsesLVj VI v 

 tSo çkS|ksfxdh ,oa ikni mi;ksfxrk 
                                     bdkbZ I 
tSo çkS|ksfxdh% ifjHkk"kk] iqu;ksZxt Mh,u, çkS|ksfxdh ds midj.k ,oa  rduhd] Dyksfuax 
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okgd A thuksfed ,oa lh&Mh,u, ykbczsjh] LFkykUrj.k'khy vkuqoaf'kd rRo] thu eSfiax 
,oa xq.klw= xeu]  Vªkaltsfud ikS/ks A ,xzkscSDVhfj;e dk tho foKku] thu forj.k ds 
okgd ,oa ekdZj thu] Qly tSo çkS|ksfxdh esa çeq[k miyfC/k;k¡A  
                                    bdkbZ II 
ikni Ård lao/kZu dk bfrgkl] ewy igyw] çdkj ,oa rduhdsa] dksf'kdh; iw.kZ'kärk] 
foHksnu ,oa :ituu] lw{eço/kZu] dksf'kdk fuyacu lao/kZu ,oa thoæO; lao/kZuA Qly 
lq/kkj esa ikni Ård lao/kZu dh çeq[k miyfC/k;k¡A 
                                    bdkbZ III 
[kk| ikni% pkoy] xsgw¡] eDdk] cktjk] xUuk] ¼bfrgkl] mRifÙk vkSj forj.k½] vkdkfjdh] 
tyok;q vkSj eǹk] [ksrh] mUur fdLeksa dh rS;kjh] mi;ksx ,oa Qly lqj{kkA 
ouLifr rsy% ewaxQyh] ljlksa vkSj ukfj;y] olk;qä rsy] ouLifr rsyksa dk oxhZdj.k] 
bfrgkl] mRifÙk ,oa forj.k] ouLifr rsyksa dk fu"d"kZ.k] ikS/kksa dh vkdkfjdh] [ksrh dh 
fdLesaA 

bdkbZ IV 
js'ks% dikl vkSj twV] js'kksa dk oxhZdj.k] bfrgkl vkSj mRifÙk] egRoiw.kZ js'ks vkSj muds 
lzksr] forj.k] çdkj] tyok;q ,oa feêhA [ksrh] lalk/ku] fo'ks"krk,¡] mUur fdLesaA 
tykÅ ydM+h] bekjrh ydM+h vkSj ck¡l ds lzksrksa dk lkekU; fooj.kA ydM+h dh lajpuk 
,oa fo'ks"krk,¡] bekjrh ydM+h ds egRoiw.kZ lzksr] fo'ks"krk,¡ A 
jcj vkSj gkbMªksdkcZu mRiknd ikS/ksA jcj dk bfrgkl] xq.k vkSj çdkj & ikS/ks dh [ksrh] 
fu"d"kZ.k] lalk/ku ,oa mi;ksxA 
                                    bdkbZ V 
elkys% lkekU; fooj.k & ykSax] dkyh fepZ] nkyphuh] byk;phA 
vkS"k/kh; ikS/ks% lkekU; fooj.k & foFkkfu;k] jkmoksfYQ;k] fludksuk] ,tkfMjsDVk] ,yks] 
bQsMªk] VSDll ,oa DyksjksQkbVeA 
is; inkFkZ% pk; ,o d‚QhA 
 
chvksVh VI v% ç;ksx'kkyk ikBîØe@çk;ksfxd 
5 ?kaVs dh vof/k dh ,d çk;ksfxd ijh{kk gksxh ,oa vadksa dk forj.k bl çdkj gksxk% &  
vf/kdre vad 50 ¼ØsfMV 2½ 
 
 
 

                                                                                 
fu;fer@Lo;aikBh@iwoZ 
Nk= 

1- tSo çkS|ksfxdh vH;kl                                   08 
2- ç;ksx'kkyk midj.k dh dk;Zç.kkyh ,oa fl)kar                         04 
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3- nh xbZ lkexzh dh mi;ksfxrk                                08 
4- nh xbZ lkexzh dk tSo jklk;fud ijh{k.k@vkfFkZd mRikn ij fVIi.kh          05 
5- Li‚V&ikap ¼çR;sd 2 vad½                                              10 
6- ekSf[kd ijh{kk                                                         07 
7- çk;ksfxd fjd‚MZ                                                       08 
  dqy                                                                  50 
 
 

lsesLVj VI c 
              vkuqokaf'kd  vfHk;kaf=dh ,oa vkfFkZd ouLifr foKku 

                                     bdkbZ I 
vkuqokaf'kd vfHk;kaf=dh% ifjHkk"kk ,oa bfrgkl] çfrca/ku ,atkbe] Dyksfuax okgd & midj.k 
,oa rduhdsa] Vªkalikstscy rRoA thuksfed ,oa lh&Mh,u, ykbczsjh] thu eSfiax ,oa xq.klw= 
pkyu] ,pthihA  
                                     bdkbZ II 
Vªkaltsfud ikS/ks] thu LFkkukarj.k] ,xzkscSDVhfj;e dk tho foKku] thu forj.k ds fy, 
okgd] ,xzkscSDVhfj;e e/;LFk thu LFkkukarj.k] thu LFkkukarj.k dh HkkSfrd] jklk;fud 
vkSj fo|qr fof/k;k¡] ekdZj ,oa fjiksVZj thu] vkuqokaf'kd :ikarj.k ,oa tSolfØ; v.kqvksa 
dk mRiknu A 
                                     bdkbZ III 
p;kip; bathfu;fjax dh ewy vo/kkj.kk] tSola'ys"k.k esa lq/kkj] tSo lfØ; vpyhdj.k] 
míhiu] uksM thu ,oa fuQ thu dh vo/kkj.kkA Qly lq/kkj esa iqu;ksZxt Mh,u, 
çkS|ksfxdh dh çeq[k miyfC/k;k¡A 
vkfFkZd ouLifr foKku &pkoy vkSj xsgw¡ dh mRifÙk] bfrgkl] forj.k] vkdkfjdh] tyok;q] 
e`nk ,oa [ksrh A   
                                    bdkbZ IV 
ouLifr rsyksa dk oxhZdj.k ewaxQyh] ljlksa vkSj ukfj;y rsy dk bfrgkl] mRifÙk] forj.k 
,oa fu"d"kZ.kA 
vnjd] gYnh] dkyh fepZ] byk;ph ,oa ykSax dk lkekU; fooj.kA jktLFkku ds vkS"k/kh; 
ikni ¼,yks] bQsMªk] foFkkfu;k] ,tkfMjsDVk½A pk; vkSj d‚Qh dh mRifÙk] forj.k] 
vkdkfjdh] tyok;q] [ksrh] lalk/ku ,oa xq.koÙkkA 

bdkbZ V 
js'ks dk oxhZdj.k] egRoiw.kZ js'ks ,oa muds lzksr] dikl ,oa twV dh [ksrh] çlaLdj.k ,oa 
fo'ks"krk,¡A jcj dk bfrgkl] xq.k] çdkj] [ksrh] fu"d"kZ.k ,oa mi;ksxA tykÅ ydM+h] 
bekjrh ydM+h ,oa ck¡l ds lzksrksa dk lkekU; fooj.kA jktLFkku dh egRoiw.kZ bekjrh 
ydM+h ¼ lkxoku] lky] 'kh'ke] jksfgM+k½A 
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chvksVh VI c% ç;ksx'kkyk ikBîØe@çk;ksfxd  
5 ?kaVs dh vof/k dh ,d çk;ksfxd ijh{kk gksxh ,oa vadksa dk forj.k bl çdkj gksxk % & 
vf/kdre vad 50 ¼ØsfMV 2½ 
 

fu;fer@Lo;aikBh@iwoZ 
Nk=                                

1- vkuqokaf'kd vfHk;kaf=dh vH;kl                              08 
2- ç;ksx'kkyk midj.k dh dk;Zç.kkyh ,oa fl)kar                  04 
3- nh xbZ lkexzh dh mi;ksfxrk                             08 
4- nh xbZ lkexzh dk tSo jklk;fud ijh{k.k@vkfFkZd mRikn ij fVIi.kh        05 
5- Li‚V&ikap ¼çR;sd 2 vad½                                    10 
6- ekSf[kd ijh{kk                                             07 
7- çk;ksfxd fjd‚MZ                                          08 
   dqy                                                  50 
 
                                 
 
 

    lsesLVj VI l 
                    ikni lalk/ku mi;ksfxrk ,oa tSo çkS|ksfxdh 
 
                                    bdkbZ I 
vukt ¼xsgw¡] pkoy] eDdk] Tokj] cktjk½] LVkpZ ¼vkyw½] phuh ¼xUuk] pqdanj½ dk bfrgkl] 
mRifÙk] forj.k] vkdkfjdh] tyok;q] eǹk] [ksrh] rS;kjh ,oa mUur fdLesaA ouLifr rsyksa 
dk oxhZdj.kA jktLFkku ds ouLifr rsy mRiknd ikS/ks & ljlksa] lks;kchu] ewaxQyh] 
fryA 
                                    bdkbZ II 
egRoiw.kZ js'ks ,oa muds lzksrA js'kksa dk oxhZdj.kA jktLFkku ds pkjs ¼fjtdk ,oa cjlhe½ 
,oa js'ks dh Qlyksa ¼dikl vkSj twV½ dh [ksrh] çlaLdj.k ,oa fo'ks"krk,¡A xSj& dk"B ou 
mRikn ¼NWFP½ ,oa mudk mi;ksxA ck¡l] taxyh [kk| Qy] jky] xksan] jatd vkfn ds 
lzksr A   
                                    bdkbZ III 
ydM+h dh lajpuk ,oa fo'ks"krk,¡] Hkkjr dh egRoiw.kZ bekjrh ydM+h] mudh [ksrh ,oa 
fo'ks"krk,¡A jcM+ ds ikS/ks dk bfrgkl] xq.k] çdkj] [ksrh] çlaLdj.k ,oa mi;ksxA jktLFkku 
ds egRoiw.kZ vkS"k/kh; ikS/ks ¼rqylh] uhe] ,yks] v'oxa/k] fxyks;] vQhe½A 
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elkyksa dk lkekU; fooj.k] xSj&,ydksgy is; ¼pk; vkSj d‚Qh½A  
                                    bdkbZ IV 
tSo çkS|ksfxdh% ifjHkk"kk] ikni Ård lao/kZu dk bfrgkl ,oa ewyHkwr igyw] dksf'kdh; 
iw.kZ'kärk] foHksnu ,oa :ituuA ikni Ård lao/kZu rduhdsa] ç;ksx'kkyk lqfo/kk,¡] 
lao/kZu ek/;e] lw{eço/kZu] dksf'kdk fuyacu lao/kZu ,oa thoæO; lao/kZuA Qly lq/kkj esa 
ikni Ård lao/kZu dh çeq[k miyfC/k;k¡A 
                                    bdkbZ V 
iqu;ksZxt Mh,u, çkS|ksfxdh ds midj.k ,oa rduhdsa] Dyksfuax okgd] thuksfed ,oa 
lh&Mh,u, ykbczsjh] Vªkalikstscy rRo] thu eSfiax ,oa xq.klw= pkyu dh rduhdsa] 
vkuqokaf'kd :ikarj.k ,oa tSolfØ; v.kqvksa dk mRiknuA thu LFkkukarj.k] Vªkaltsfud 
ikni fuekZ.k] vkuqoaf'kd vfHk;kaf=dh dh miyfC/k;k¡A 
 

chvksVh VI l% ç;ksx'kkyk ikBîØe@çk;ksfxd  
5 ?kaVs dh vof/k dh ,d çk;ksfxd ijh{kk gksxh ,oa vadksa dk forj.k bl çdkj gksxk% & 
vf/kdre vad 50 ¼ØsfMV 2½ 
   
                                                  fu;fer@Lo;aikBh@iwoZ Nk=                                      
1- nh xbZ lkexzh dh mi;ksfxrk                                         08 
2- nh xbZ lkexzh dk tSo jklk;fud ijh{k.k/ vkfFkZd mRikn ij fVIi.kh       04 
3- tSo çkS|ksfxdh vH;kl                                              08 
4- ç;ksx'kkyk midj.k dh dk;Zç.kkyh ,oa fl)kar                         05 
5- Li‚V&ikap ¼çR;sd 2 vad½                                           10 
6- ekSf[kd ijh{kk                                                     07                             
7- çk;ksfxd vfHkys[k                                                 08     
   dqy                                              50 
 

ç;ksx'kkyk ikBîØe@çk;ksfxd vH;kl% 
tSo çkS|ksfxdh%  
1- midj.kksa@rduhdksa dk ifjp;% ysfeukj ,vj ¶yks@fLVjkby csap ,oa vkVksDysoA  
2- ,e-,l- vkSj ih-Mh-,- dYpj ehfM;k rS;kj djuk] LySaV rS;kj djukA 
3- Vhdkdj.k rduhd] ,DlIykaV dk teZjks/kh LFkkukarj.k ,oa lw{etho LFkkukarj.k rduhd 
dk çn'kZuA 
4- fofHkUu ,DlIykaV tSls] v{kh; dfydk,¡] çjksg foHkT;ksrd dk mi;ksx djds lw{eço/kZu 
dh rduhd dk çn'kZuA 
vkfFkZd ouLifr foKku% 
1- ikni Årdksa esa fyfXuu] lsY;wykst] D;wfVu] lqcsfju] LVkpZ] 'kdZjk] çksVhu ,oa rsy ds 
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fy, lw{e jklk;fud ijh{k.kA 
2- xsgw¡] eDdk] pkoy ,oa vkyw ds LVkpZ d.kksa dk lw{e ijh{k.kA 
ikS/kksa dk mi;ksx 
d- [kk| ikS/ks & xsgw¡] eDdk] pkoy] vkyw] xUuk  
[k- js'ks & dikl] twV 
x- ouLifr rsy & ewaxQyh] ljlksa] fry ,oa ukfj;y 
?k- tykÅ ydM+h] bekjrh ydM+h nsus okys ikS/kksa ,oa ck¡l dk lkekU; fooj.k 
³- elkys & ykSax] dkyh fepZ] nkyphuh] byk;ph] vnjd] gYnh 
p- vkS"k/kh; ikS/ks & jkmoksfYQ;k] foFkkfu;k] fludksuk] ikioj] vkslhee] /krwjk] bQsMªk] 
VSDll] ,yks] ,tkfMjsDVk] rqylh] ,yks] v'oxa/k] fxyks;  
N- is; inkFkZ & pk;] d‚Qh  
t- jcj  
ikBîØe ifj.kke 
1- ;g ikBîØe fofHkUu çdk'k la'ys"kd o.kZdksa] bysDVª‚u ifjogu ra= ,oa ,atkbe 

xfrfof/k ds fu;eu ds Kku dks O;kid cuk,xkA 
2- fo|kFkhZ fofHkUu ikni dkf;Zdh rduhdksa ds fl)kar ,oa dk;Zç.kkyh dks tkusaxsA 
3- tyok;q ifjorZu] fo'o ds egRoiw.kZ laxBu ,oa i;kZoj.k laj{k.k ds ckjs esa tkx:d 

cusaxsA 
4- ikBîØe Hkkjr ,oa jktLFkku dh çeq[k ouLifr;ksa ds ckjs esa Kku çnku djsxkA 
5- tSo çkS|ksfxdh dh vo/kkj.kk ,oa vfHk;kaf=dh dh rduhdksa dks le>saxsA  
6- dksf'kdh; iw.kZ'kärk] foHksnu ,oa :ituu dh vo/kkj.kk dks le>saxsA  
7- ç—fr ,oa çk—frd lalk/kuksa ds lrr mi;ksx ,oa laj{k.k ds ckjs esa tkx:d 

cusaxsA 
8- ;g ikBîØe vkfFkZd :i ls egRoiw.kZ ikS/kksa ds ckjs  tkx:drk ,oa igpku dks 

O;kid cuk,xkA 
 


