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University of Kota, Kota  
 

B.Sc.- Ist year  
Paper    Duration Max. Marks       Min.Marks 

Paper-I-     Diversity of Microbes and                    3 Hrs.      50  

            Cryptogams (Thallophyta)   
Paper-II     Diversity of Cryptogams                        3 Hrs.    50  54 
            (Bryophyta, Pteridophyta & Paleobotany) 

Paper-III   Cell Biology, Genetics & Plant breeding              3 Hrs.       50    
Practical (One)           5 Hrs.            75  27 
 
 
 
B.Sc.- IInd  year  
Paper-I    Diversity & Systematics of     3 Hrs.   50 

           seed plants-Gymnosperms       
Paper-II   Diversity & Systematics of seed       3 Hrs.     50  54 
         plants-Angiosperms   

Paper-III  Structure development &     3 Hrs.              50   

                     Reproduction of flowering plants                
Practical (One)            5 Hrs.              75  27 
 
 
 
 
B.Sc.-IIIrd  year  
     
Paper-I PLANT PHYSIOLOGY 

& BIOCHEMISTRY 
                    3 Hrs.  50  

Paper-II ECOLOGY &  
PHYTOGEOGRAPHY 

                      3 Hrs.  50 54 

Paper-III BIOTECHNOLOGY &  
UTILIZATION OF 
PLANTS 

                     3 Hrs.        50  

Practical (One)                       5 Hrs.         75 27 
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B.Sc. (Botany)   Pt.- I  Examination - 2021 
Scheme:             

Paper    Duration Max. Marks       Min.Marks 
Paper-I-     Diversity of Microbes and                    3 Hrs.      50  

            Cryptogams (Thallophyta)   
Paper-II     Diversity of Cryptogams                        3 Hrs.    50  54 
            (Bryophyta, Pteridophyta & Paleobotany) 

Paper-III   Cell Biology, Genetics & Plant breeding              3 Hrs.       50    
Practical (One)           5 Hrs.            75  27 
 

Paper I -Diversity of Microbes and Cryptogams (Thallophyta) 

Duration 3 hrs.         Max. Marks 50 

Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, 
short answer in 20 words for each part.   Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words. Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 

than one question from each unit, descriptive type, answer in about 500 words, 

2 questions to be attempted.      Total marks : 20 

Unit-I 
Viruses and Bacteria : General account of viruses and mycoplasma, bacteria-structure, nutrition. 

reproduction and economic importance, General account of Cyanobacteria, economic importance, 

Nostoc, Oscillatoria. 

Unit-II 
Algae : General Characters, classification and economic importance, important features and life 

history of chlorophyceae : Volvox, Oedogonium, Coleochaete, Chara. 

Unit-III 
Algae : General Characters, classification and economic importance, important features and life 

history of Xanthophyceae - Vaucheria, Phaeophyceae-Ectocarpus Sargassum,Rhodophyceae - 

Polysiphonia. 

Unit-IV 
Fungi : General characters, classification and economic importance; important features and life 

history of Mastigomycotina- Phytophthora Oomycotina-Albugo,Ascomycotina-Saccharomyces, 

Penicillium,  Erysiphae, Basidiomycotina-Puccinia, Ustilago and Agaricus, Deuteromycotina-, 

Colletotrichum, Alternaria. 

Unit-V 
Plant diseases and General account of Lichens, special studies about green ear disease, white rust, 

Stem rust  disease of Wheat, Smut disease, Citrus canker, Tobacco mosaic disease, Little leaf disease 

of brinjal. 

 

Paper II - Diversity of Cryptogams   (Bryophyta, Pteridophyta and Paleobotany) 

Duration 3 hrs.          Max. Marks 50 

Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, 
short answer in 20 words for each part.   Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words. Total marks : 25 
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Section-C :  04 questions (question may have sub division) covering all units but not more 

than one question from each unit, descriptive type, answer in about 500 words, 

2 questions to be attempted.     Total marks : 20  

 
 

Unit-I 
Bryophyta : General characteristics and classification of bryophyta, economic importance and 

alternation of generation,  

 

Unit-II 
Structure, reproduction and economic importance of Hepaticopsida. Riccia, Marchantia and Porella, 

Anthoceratopsida-Anthoceros, Bryopsida-Sphagnum, Polytrichum. 

 

Unit-III 
Pteridophyta : The first vascular land plant, types of steles, important characteristies of Psilopsida, 

Lycopsida, Sphenopsida, and Pteropsida, classification of Pteridophyta.  

 

Unit-IV 
Structure and reproduction in Lycopodium, Selaginella, Equisetum, Adiantum and Marsilea. 

 

Unit-V 
Fossilization, Types of fossils, Techniques of fossil study, Geological time scale. 

General characters of Rhynia, Lepidodendron, Calamites, Cladoxylon in brief. 

 
 

Paper III - Cell Biology, Genetics and Plant breeding 

Duration 3 hrs.          Max. Marks 50 

Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, 
short answer in 20 words for each part.   Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words. Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 

than one question from each unit, descriptive type, answer in about 500 words, 

2 questions to be attempted.     Total marks : 20   
 

Unit-I 
The cell envelopes : Plasma membrane, bilayer lipid structure, functions of the cell wall, ultra 
structure of prokaryotic and eukaryotic cells. 
Structure and function of other organelles. Golgi bodies, E.R. Peroxisomes, vacuoles. 
Structure and function of nucleus : Ultrastructure, nuclear membrane, nucleolus. 
 

Unit-II 
Chromosome organization : Morphology, Centromere and telomere, chromosome 
alterations, deletion, duplication, translocation, inversion, variations in chromosome number, 
aneuploidy, polyploidy, sex chromosomes. 
DNA the genetic material ; DNA structure, replication DNA, protein interactions, the 
nucleosome model, genetic code, satellite and repetitive DNA, cell division-Mitosis, Meiosis. 
 

Unit-III 
Genetic Inheritance : Mendelian laws of segregation and independent assortment Linkage 
analysis, allelic and non allelic interaction. 
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Gene expression : Structure of gene, transfer of genetic information, transcription, 
translation, protein synthesis : ribosomes, RNA ;regulation of gene expression in 
prokaryotes, Lac operon. 

Unit-IV 
Genetic Variations : Mutations, spontaneous and induced mutation. 
Extranuclear genome : presence and function of mitochondrial and plastid DNA, Plasmids. 

Unit-V 
Plant Breeding : Methods of plant breeding selection (Mass, Pureline and clonal) 
introduction and acclimatization, Hybridization and hybrid vigour, inbreeding depression. 

 

Note : Teachers should cover historical aspects and the basic experiments that led to major 
discoveries. 

 
Books Recommended : 

1. Atherly, A.G., Girton, J.R. and Mc Donald, J.F. 1999 The Science of Genetics,  
   Saunders College Publishing, Fort Worth, U.S.A. 

 

2. Gupta, P.K. 1999 A Text book of cell and Molecular Biology, Rastogi Publications, 
    Meerut, India. 

3. Russel, P.J. 1998 Genetics, Saunders College Publishing, Fort Worth, U.S.A.  

4. Snustad, D.P. and Simmons, M.J.2000 Principles of Genetics, John Wiley and  
   Sons, Inc., U.S.A. 

5. Gupta P.K. 1999. Genetics Rastogi Publications Meerut. 

6. Vashistha, B.R. 1989, Algae, S. Chand and Co. Delhi. 

7. Vashistha, B.R. 1989, Fungi, S. Chand and Co. Delhi. 

8. Pandey S.N. & others. 1995, A Text Book of Botany Vol. I, Vikas Publications Dehli 

9. Pandey S.N. & others. 1995, A Text Book of Botany Vol. II, Vikas Publications Dehli 

 

PRACTICAL 

Microscopic preparations and study of the following algal material : Nostoc, Oscillatoria, 
Chlamydomonas, Volvox, Coleochaete, Oedogonium, Vaucheria, Chara, Ectocarpus 
Sargassum and Polysiphonia 

Staining of different types of Bacteria 

Study of some locally available plant diseases caused by Viruses. Mycoplasma, Bacteria and 
Fungi in field/laboratory. 

TMV, Little leaf of Brinjal. Citrus canker. 

Green ear disease of Bajra. 

Study of External morphology and microscopic preparations of following Bryophytes : Riccia, 
Marchantia, Anthoceros, Sphagnum and Polytrichum. 

Microscopic examination of fossil slides, specimen/photograph-Rhynia, Lepidodendron 
Calamites and Cladoxylon. 

Microscopic temporary, double stained preparations and study of stem/cone/sporocarp of 
Selaginella. Equisetum and Marsilea. 
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Marking Scheme 

There shall be a practical examination of five hours duration and the distribution of marks shall be as 

follows- 

              Students 

         Reg.  Ex. 
1. A double stained section of plant part of   8  10 

 Pteridophyte (Glycerine mount) 

2. Minor preparation of Pteridophyte    3  4 

 (not covered in Quest. I) 

3. Preparation and mounting of the part of 

  (a)    bryophyte     4  5 

  (b)   fungus      3  5 

  (c)   algae      3  5 

  (d)  Bacteria      3  5 

4. Smear preparation of onion root tips,    5  5 

 study of cell division. 

5. Monohybrid and dihybrid ratio.    4  4 

6. Emasculation technique     3  3 

7. Spots - Seven       21  21 

  (a) One from each group 

  (Algae, Fungi, Bryophyta, Pteridophyta,  

  Paleobotany, Bacteria) 

  (b) One pathological specimen for comments -  - 

8. Viva-Voce       8  8 

9. practical record      10  - 

 Total        75          75 
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ouLifr foKku&ikVZ&izFke  
lS)kfUrd ijh{kk ;kstuk 

la[;k iz'u i=      vof/k  vf/kdre vad  U;wure vad 
I lw{e thoksa ,oa fØIVksxsEl esa   3 ?kaVs   50 

 fofo/krk,¡ 

II fØIVksxsEl] czk;ksQk;Vk] VsfjMksQk;Vk  3 ?kaVs   50  54 

 esa fofo/krk,a rFkk ikni thok'e foKku 

III dksf'kdk foKku] vkuqokaf'kdh ,oa ikni  3 ?kaVs   50 

 iztuu 

 izk;ksfxd ijh{kk     5 ?kaVs   75  27 

        ¼,d fnol½ 

 
iz'u i= I & lw{ethoksa ,oa fØIVksxsEl esa fofo/krk,¡ 

le; 3 ?kaVs           vf/kdre vad 50 

uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  

[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA     dqy vad%05  

[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls 

,d iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 250 

'kCnksa esa gks A               dqy vad % 25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa 

esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj fn;s tkus 

gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A     dqy vad % 20  

bdkbZ & I 

fo"kk.kq ,oa thok.kq % fo"kk.kqvksa ,oa ekbdksIykTek dk lkekU; ifjp;] thok.kq dh lajpuk] iks"k.k] iztuu 

rFkk vkfFkZd egRo] lk;uksthok.kq dk lkekU; ifjp;] vkfFkZd egRo] uksLVksd ,oa vksflysVksfj;kA 

bdkbZ & II 

'kSoky % lkekU; xq.k] oxhZdj.k ,oa vkfFkZd egRo] eq[; xq.k rFkk DyksjksQkblh dk thou bfrgkl & 

oksYoksDl] mMksxksfu;e] dksfy;ksdhV] dkjk 

bdkbZ & III 

'kSoky % lkekU; xq.k oxhZdj.k ,oa vkfFkZd egRo] eq[; xq.k rFkk thou bfrgkl] tsUFkksQkblh & 

okmpsfj;k] fQ;ksQkblh & ,DVksdkiZl] lkjxkle] jksMksQkblh&iksyhlkbQksfu;k 

bdkbZ & IV 

dod % lkekU; xq.k] oxhZdj.k] vkfFkZd egRo] eq[; xq.k rFkk thou bfrgkl] eSfLVxksek;dksfVuk &   

Qk;Vks¶Fkksjk] ÅekbdksfVuk&,Yowxks] ,LdksekbdksfVuk&lsdsjksekblht] isuhflfy;e] ,jhlk;Qh]  

csflfM;ksekbdksfVuk&iDlhfu;k] vLVhykxks] ,xsfjdl] M~;wVsjksekbdksfVuk&dksysVksVªkbde vYVjusfj;k   
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bdkbZ & V 

ikni O;kf/k;ka ,oa ykbdsUl dk lkekU; ifjp;] gfjr ckyh jksx] 'osr fdV~V] xsWgw esa fdV~V jksx] LeV 

jksx] fLkVªl dsadj] Vkscsdks ekstsd jksx] csaxu esa fy?kq i.khZ jksx ds ckjs esa fo'ks"k v/;;uA 

   

iz'u i= II& 
fØIVksxsEl&czk;ksQk;Vk] VsfMM+ksQk;Vk esa fofo/krk,a rFkk thok'e ikni 

foKku 
le; 3 ?kaVs          vf/kdre vad & 50 

uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  

[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 

y?kq iz'u gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A   dqy vad % 05  

[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d 

iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa esa 

gksA                dqy vad % 25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa 

esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds mÙkj fn;s tkus 

gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A     dqy vad % 20  

bdkbZ & I 

czk;ksQk;Vk % lkekU; y{k.k ,oa czk;ksQkbVk dk oxhZdj.k] vkfFkZd egRo] ih<+h ,dkarj.k A 

bdkbZ & II 

lajpuk] iztuu ,oa vkfFkZd egRo]  fgisfVdksfIlMk & fjfDl;k] ekjdsfU'k;k] iksjsyk % ,UFkksfljsVksfIlMk & 

,UFkksfljksl] czk;ksfIlMk & LQsxue] iksyhVªkbde 

bdkbZ & III 

VsfjM+ksQk;Vk % izFke laoguh LFkyh ikni] jaHkksa ds izdkj % eq[; xq.k ,oa fo'ks"krk,a & lkbyksfIlM+k] 

ykbdksfIlMk] fLQuksafIlMk] VsjksfIlMk] VsfjMksQk;Vk dk oxhZdj.kA 

bdkbZ & IV 

lajpuk ,oa iztuu & ykbdksiksfM;e] flysftusyk] bDohflVe] ,fM,UVe] eklhZfy;k 

bdkbZ & V 

thok'ehdj.k] thok'eksa ds izdkj] thok'eh; v/;;u dh rduhdh fo/kk,a] HkwxHkhZ; le; lkfj.kh 

la{ksi esa lkekU; xq.kksa dk v/;;u % jk;fu;k] ysfiMksMsUMªksu] dsysekbfVl] DysMkstk;yksu 

 

iz'u i= III&dksf'kdk foKku] vkuqokaf'kdh ,oa ikni iztuu 
le; 3 ?kaVs          vf/kdre vad & 50 

uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  

[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A   dqy vad % 05  

[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls 

,d iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 250 

'kCnksa esa gks A             dqy vad % 25 
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[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa 

esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj fn;s tkus 

gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A     dqy vad % 20  

 

bdkbZ & I 
dksf'kdk vkoj.k % IykTek dyk] f}Lrjh;] olk lajpuk] dksf'kdk fHkfÙk ds dk;Z] izksdsfj;ksfVd ,oa 

;wdsfj;ksfVd dksf'kdkvksa dh vfr lw{e lajpuk] vU; vo;oksa dh lajpuk ,oa dk;Z& xksYxh ckM+ht] 

vUr%iznR;h tkfydk] ijvkDlhlkse] fjfDrdkA U;wfDy;l dh lajpuk ,oa dk;Z] U;wfDy;j dyk ,oa 

U;wfDyvksyl dh vfr lw{e lajpukA 

bdkbZ & II 
xq.klw= laxBu % vkdkfjdh] lsaVªkseh;j] Vhykseh;j] xq.klw=ksa esa ifjorZu] xq.klw=ksa dh la[;k esa vlekurk,aa] 

U;wurk] nqohxq.ku] izfrykseu] LFkkukarj.k] ,U;qIyksbMh] iksyhIykbM+h] lsDl ØksekslksEl vkuqokaf'kdh inkFkZ Mh- 

,u- ,-% Mh-,u-,- lajpuk] Mh-,u-,-dh izfrd`fr] izksVhu varlZEca/k] U;wDyhvkslkse eksMy] tsusfVd dksM] 

lsVsykbV ,oa fjihVhfVo Mh-,u-,-] dksf'kdk foHkktu % lelw=h] v)Zlw=h 

bdkbZ & III 
vkuqokaf'kd oa'kkuqxfr % esaMy ds i`FkDdj.k ,oa Lora= viO;wgu ds fu;e] lgyXurk fo'ys"k.k] 

,yhfyd rFkk uksu ,yhfud varlZEca/k 

thu vfHkO;fä %thu dh lajpuk]vkuqokaf'kdh lwpukvksa dk LFkkukarj.k] vuqys[ku] izksVhu la'ys"k.k]  

vkj-,u-,-] jkbckslkse]  izksdsfj;ksV esa thu izdVhdj.k dk fu;eu] ysd vksisjksu 

bdkbZ & IV 
vkuqokaf'kd fo"kerk,a %mRifjorZu&Lor% ,oa izsjd ,DLVªkU;wfDy;j thukse%IykfLVM ,oa ekbVksdksfUMª;y Mh-

,u-,- dh mifLFkfr ,oa dk;Z] IykfLeM+ 

bdkbZ & V 
ikni iztuu % iztuu dh fof/k;ka] oj.k ¼lagfr] 'kq) oa'kØe rFkk Dyksuy½] ifjp; ,oa LFkkukiUu] 

ladj.k ,oa ladj vkst] var%iztuu voeuu 

uksV % izk/;kidksa ls vuqjks/k gS fd Nk=ksa esa fo"k; ds izfr :fp tkx`r djus gsrq vuqlaèkku ls lacafèkr 
,sfrgkfld i`"BHkwfe ls Hkh fo|kfFkZ;ksa dks voxr djk;saA 

 

izk;ksfxd dk;Z 
fuEu 'kSoky dk lw{en'khZ dh lgk;rk ls v/;;u% uksLVksd] vksflysVksfj;k] DysekbMkseksukl] oksYoksDl] 

dksfy;ksdhV] ÅMksxksfu;e] okmpsfj;k] dkjk] ,DVksdkjil] lkjxkle iksyhlkbQksfu;k   fofHkUu izdkj ds 

thok.kqvksa dk vè;;u LFkkuh; izkIr ikni O;kf/k;ka tks fo"kk.kq] ekbdksIykTek] thok.kq vkSj dodksa ds 

dkj.k mRiUu gksrh gS dk vè;;u Vh-,e-oh-] fyfVy yhQ vkQ fczaty] lkbVªl dsadj] xzhu b;j Mhtht 

vkWQ cktjk cká vkdkfjdh ,oa lw{en'khZ v/;;u % czk;ksQkbVk fjfDl;k] ekdsZfU'k;k] ,aFkksfljksl] LQsxue 

,oa iksyhVªkbde 

jkbfu;k] ysfiMksMsUMªksu] dsysekbfVl o DysMkstkbyksu izfrn'kZ dk lw{en'khZ v/;;u flysftusyk] bDohflVe 

,oa eklhZfy;k ds rus o dksuA LVªksfcylA LiksjksdkiZ dh f}vfHkjaftr LykbM cukdj lw{en'khZ }kjk 

vè;;uA 

izk;ksfxd ijh{kk ,d fnol esa 5 ?kaVs dh vof/k dh vk;ksftr dh tk;sxh ftlesa vadksa dk forj.k fuEu 

gksxkA 
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          fo|kFkhZ 

       fu;fer  iwoZ 

1- VsfjM+ksQkbV ds fdlh ikni dk f} vfHkjaftr dkV  8  10 

2- VsfjM+ksQkbV dh y?kq ekmafVax ¼tks iz'u 1 esa u gks½  3  4 

3- ekmafVax rFkk LykbM fuekZ.k fuEu esa ls 

 ¼v½ czk;ksQkbV       4  5 

 ¼c½ dod       3  5 

 ¼l½ 'kSoky       3  5 

 ¼n½ thok.kq       3  5 

4- I;kt ds ewy f'k[kkxz esa dksf'kdk foHkktu vè;;u  5  5 

5- ,d ladj.k ,oa f} ladj.k vuqikr    4  4 

6- foiqalu        3  3 

7- izfrn'kZ        21  21 

 ¼v½ fuEu lewgksa esa lkr] izR;sd ls ,d 'kSoky] dod] 

 czk;ksQk;Vk] VsfjM+ksQk;Vk] thok'e ,oa thok.kq 

 ¼c½ ,d O;kf/kxzLr izfrn'kZ fVIi.kh gsrq 

8- ekSf[kd iz'u       8  8 

9- izk;ksfxd dk;Z iqfLrdk      10  & 

       Dqy ;ksx 75  75 
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