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
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







Objectives 

 
 

   



Reproduction in Animals

1



 Reproduction 


 protista  



 zygot  








REPRODUCTION IN HUMANS 


Reproductive system,  a
Fertilization, and development.  b
 puberty  Reproductive system,  a

 1410 



 1311  1413 
 adolescere  adolescence 

 process  adolescence 



 p e l v i s 
 

 maturationsexual


Male reproductive system 
 epididymis  testes 



 
 penis  urethra  vas deferncs  vas deferenta 

2



 45    
 Testers 



 i
 extra- abdominal  12

 connective-tissue 
 2-3oC  





 

 anatomically 
 tunica albuginca  

 -  
 
 

 




 

  epididymis  ii





 

 spermatoza 













 Vas deferens  iii





 urethra 

3



 2015  Urethra  iv

penile part 
  

 
 muscular  spongy   penis  v

 vascular











 prepuce  glans penis


 vesiclesseminal 





 Accessory glands 
















  Seminal vesicles







 

 










 




 8040 


  Prostate gland 
 sperms 

 305 
 

 



 onucous 

 Spermatozoa and semen 
 weck  head  spermhuman 

 acrosome  tail








 20-150

4




 uterus 

genitalia  vagina 

 cavity  Ovaries  i
oestrogen 

5



 oogenesis 


 progesterone  


   




 cavity   

 




 grafianfollicle   mature egg  antrum

 luteumcorpus   ovalation 

  Fallopian tubes (oviducts): 


 ii

 1510  oviducts
 infundibulum   shapedfunnelproximal 

  fimbrae 
fallopian  oviduct 

 tube

 5  7  Uterus  iii

 25 
 myometrium  endometrium

 musclesphincter 


 107   iv

 birth canal 

6






 secretionsuterine
 hymen 


Menstrual Cycle in Human Females: 

 1312 
 5045  menopause

 1311  menarche 
 5040  menopause 




 28  cyclemestrual 

 


  43 

 oestrogen  
 




 ovulation  14 13 
 luteumcorpus   

 progesterone  



 7248 









 maturationandgrowth  

 


  luteumcorpus 

 placenta
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
 .1


 tubules  .2


 .3

 .  i
      ii

 .4


 .5








 a

  b
  c

8




 7224  tractgenital 


13  zygote  






 





 14


 implantation 



Placenta







  foetal tissue 
umbilical cord  

 


 
 amnion  




 shock-absorber  


 
 e x c r e t o r y w a s t e











 permeable  nutrients 
HIV 

 

 -   HIV 



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






  






spherical mass  






 4  morula 

 blastocyst  





 6-7 

 4 

 40 
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
  .1


 .2

  i
   ii
 Morula  iii
 Amnion  


 iv

 .3




 .1




 i

 ii

  iii

 
 .2

 i











 ii

  iii

 

 


 iv
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 11  1  .3

II  I   




 a
 b
 c
 


 d

Placenta e





 f
 g

 .1

 .2

villi  .3

  .4

 .4

 

 .5

  






 .6


 .7

 i
 ii
 iii

 sectioncross  .8

 i




 a




b






 c

 d



 ii
 iii

12







 (Reproduction)


 


 (Pistils)  (Stamens) 

Genetic Makeup  




(Objectives) 


 

 (Sexual)  (Asexual)  (Vegetative)  

 
 


 

 (Dicot)  

 

 (Microsporogenesis)  


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 (Megasporogenesis)  (Ovule)  


 


 (Gametophytes)  
 

 



 (Triple fusion)  (Syngamy)  


 (Dicot)  


 (Haploid)  


 
 

 (Germination)  
 
 
 



 

 

(Modes of Reproduction) 


(Vegetative) (a)

(Asexual)  (b)

(Sexual) (c)

(Parent) 


 
 

 (a)

 (Plantlets)  (Somatic)   (i)







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 (Genetic Clones) 
 (Angiosperms) 


 (Fragmentation)  (ii)

 Filament/ 
(Spirogyra) 

 

 (Fission)  (iii)

  842 


 

 (Budding)  (iv)


(Asexual Reproduction)  (b)

(Non flagellate)  (Flagellate) 


(Spore Formation)  i
 Pteridophytes  (Bryophytes) 

 (Spores) 


 (Gymnosperms)



 (Dandelions)  (Apomixis) 
(Away  Apomixis 





 from act of mixing)

 






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(Sexual Reproduction)  (c)

 (Haploid) 
 (Diploid) 

 (Zygote)

 (Genetic Clones) 



 .1


 .2


 .3


 .4


 .5


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(Reproduction in Lower plants) 


 


(Chlamydomonas (Unicellular Algae) 
 (Haploid)  (i)

 (Flagella)  (ii)

 (Eye spot)  (iii)

 (iv)

 (v)

 (vi)

(Reproduction) 
 


 (Zoospores)  .A


(Asexual Reproduction by Zoospores) 










 


 (Non-motile)  

 (Protoplasts) 



 2-16 


 


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 

 

 

 

 

 



(Asexual Reproduction by Aplanospores and Hypnospores)

 

 
 100  

 
   

 (Palmella) 
 (Palmella Stage) 

  


  

 



 




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(Sexual Reproduction)  .B

 (Anisogamy)  (Isogamy) 


 (Isogamy) 
 (Chlamydomonas Eugametos) 




 

 (C.eheranburgii)

 

 32-64  








 

 

 (Gamete) 
 

 

(Quadriflagellate  

 Zygotes)

 


 


 

d-i 18.2 
 

 (Anisogamy) 
 (Chlamydomonas braunii)  

 

 32-64  

 168

 

 


19



 


 


 (Oogany) 

(C.Ooganum) 





(Chlamydomonas Coccifera)  

 

 6432 



 


 


 


 (Zygote)  


 (4)  




 .1

 .2

 .3

 .4



  .5


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 (Spirogyra( A Multicellular Algae) 
(Structure) 

 (i)


 (ii)

 


 141  (iii)

(Pyrenoids) 


( V a c u o l e )  (iv)


 (Nucleus)  (v)

(Reproduction) 
(Vegetative Reproduction by Fragmentation)  .A


 (i)




 (ii)


(Sexual Reproduction)  .B

 (Lateral Conjugation)  (Scalari form)  

 

 

 

 

 


 (Diploid)  

21




 (Zygospore) 

 


 (4)  


 (Germination) 




 








 

 (A)  1 





 (C)  (B) 

(Lateral Conjugation) 
(Alternate  

 Pairs)

 


 







 

 (3) 
22



 


 


 .1


 .2


 .3


 .4




(Reproduction in Angiosperms (Flowering plants))









 (Annuals)  (a)

(Pea) 
 (Biennials)  (b)

(Radish)  
 (Perennials)  (c)




 (Mono carpic)  (d)
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
 Agave(Bamboos)

 (Polycarpic)  (e)


(Initiation of Flowering) 















(Factors affecting flowering) 


 (Vernalisation) 


 (Photoperiodism) 


(Inflorescence)  (Sex in Flowers) 




 (i)  (Dioefious) 

 (ii)  xy  xx 
 (Gibberellin)  (Cucumis) 

24



 


 




 (Cannabis) 
(Parts of a flower) 

 (Thalamus)  (4) 
 (Stalk)

 (Sepals)  (Calyx)  (a)

 (Petals)  (Corolla)  (b)

 (Androecum)  (c)

 (Gynoecium)  (d)





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
  (iii)  (ii)  (i) .1


 .2


 .3


 (Essential Whorls)  .4



(Stamen, Micro Sporangia and Pollen Grain) 
   











 .1

 
 (Endotherium)  .2

 (Middle layers)  .3

 (Tapetum)  .4




 Pollen/ 




 (Letrad) 
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 


 (Microsporogenesis) 

 Tetrads 



(Male  (Pollen grains)  
 Gametophyte)




(Pollen grains or Micro spore or Male gametophyte)

 (Exine) 











 (Generative) 




 





 (Integuments) 
 (Micropyle) 
 (Funiculus) 
 (Chalaza) 

(Female Gametophyte) 







(Stigma) 

 
 (Magasporangia)

 (Parencymatous tissue)  (Placenta)

 (Integument)  





 (Nucellus) 
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 (Nucellus) 
 (Micropyle) 




 (Funiculus)

 


(Hypodermal)  Nucellus 


 




 


 
 8 

(Embryo sac)  
 




 8 

 







 (Micropylar)

 






 




 






 (Egg Apparatus)  

 (Antipodal Cell) 
(Egg    

  Synergids  cell)

 



 (Funiculus)  (Integuments)  









 





 (Egg cell) 
 (Double Fertilization) 

 (Synergid cells)  





 (Antipodal cells) 






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
 .1


 .2


 .3


 .4


 .5


  .6



(Pollination) 
 (Anther) 






 (Self polination) 





 (Cross pollination) 
  Palm 


 Phile  Anemos - Anemophily  .i

 (Pollination by insects)  .ii 

 HydrosHydrophily(Pollination by Water)  iii

 Zoo:Zoophily  (Pollination by Animals)  iv
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
 .1


 Cleistogamy .2


 .3



(Fertilization) 
 


(Germ  

 pore)


 

 

 





 (Synergid)   


 





 (Syngamy)  

 (Primary Endosperm Nucleus) 








 





 (Double Fertilization) 
 

 

 (Synergid)   


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(Significance of Fertilization) 
 (i)

 Zygote/  (ii)

(Post Fertilization changes) 




(Endosperm) 
 (3n)  






( P r i m a r y  ( 2 n ) 
 (Triple fusion)  Endosperm Nucleus) (PEN)


  (a)

 (Periphery) 



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 (Cytokinesis) 



  (b)








(Helobil endosperm)  (c)





 (Beans) 


(Development of Embryo) 

(Suspensor cell)  (Embryonal cell)  




 (i)

 


 (ii)

 


 (iii)

 (Cotyledon)  (Plumule)  (Redicle)







 (iv)


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 (Coat)  (Integuments)  (v)

 (Cotyledons)  (Dicotyledonous)  (vi)

 (Monocotyledonous) 

(Polyembryony)  







 





 





 (Synergids)








 (i)

 (Adventive Polyembryony)  







 

 (Zygote) (ii)

 (Cleavage Polyembroyony)  







(Seed)
 (Ripened Ovule) 







 
 a

 Cotyledons2.   1.  b
 monocotyledon seed; 

 almunious  c
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(Importance of Seed) 
 .1

 .2

 .3

(Fruit)


(Significance of Fruit) 
 .1

 .2

 .3




 (i)

 (ii)

 (iii)

(Parthenocarpy) 


(Parthenocarpy) 








 .1

 .2

 .3

 _____  



 .4





 .5
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Seed Germination   


 (Dormancy) 



 (Inputs) 


(Steps of Germination) 
 


 

 (Hydrated)  





 

 


 (Germination) 

 (Hypocotyl cotyledons)  (Epigeal) 



 (a)

 (Beans) 


 (Hypogeal) 




 (b)




VEGETATIVE REPRODUCTION IN ANGIOSPERMS


 (Vegetative Reproduction) 
 (Buds)  (Leaf)  (Roots)  (Stem) 




 (Natural Method) 


 5  4 
 (Functions)  (Modified 
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 .1

 (Buds)

 (Suckers)  (Offset)  

 (Sub aereal) 











 .2


(Kalanchoe)  (Bryophyllum) 



.3




 (Multicellular bodies)  (Oxalis)  (Agaue)  .4

 (Buds)  (Bulbils) 



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(Artificial Methods) 
(Artificial 

 Vegetative Propagation)

 (Cutting)  (a)


 

 

 (Layering)  (b)




 

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 (Aerial Layering or Gootee)  (c)






 (Moist-moss) 




 (Grafting)  (d)




 (Scion or Graft) 


(Vascular 
 Continuity)



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
(Advantages and Disadvantages of Vegetative Reproduction)

(Advantages) 
 (a)

 (b)

 (c)

 (d)

 (e)

(Disadvantages) 
 (a)

 (Mutation)  (b)

 (c)

(The Micropropagation) 
 (Plant Tissue Culture) 

 (Organ)  (Tissue) 
 (Aseptic conditions)  (Sterilized) 


 (Nutrient medium)


 (Callus)

(Differentiation) 

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(Advantages of Micropopagation) 


 










 .1

 .2

(Grafting)  (c) (Layering)  (b) (Cutting)(a)

 .3

 .4


 (Oogamy)  (Anisogamy)  






















  

 



 

 

 









 

 



 (Nucleus)  








 

 

 



 


 


 


40



 


 



 

 

 




 

 





 

 




 


 



 

  (a)

 (b)




 (c)








 Bulbils (d)

 


 


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
 (Isogamy)  





 .1

 






 .2

 .3

 .4

 .5

 .6

 (Hydrophilous)  (Anemophilous)  .7

 .8

 .9

 .10

(Micropropagation)  (d) (Callus)



 (c) (Scion)  (b) (Corm)  (a)

 (e)

 .11

 .12

 .13

(Cutting)(c) (Stolon)  (b) (Rhizome)  (a)

 (Grafting)  (e) (Layering)  (d)

 .14

 .15

 .16

(Tuber)  (d) (Bulb)(c) (Sucker)(b) (Runner)  (a)

 .17

 .18

 .19


42






 Development  Growth 



Objectives 

 

 curveGrowth  

 

 

 

 germination  dormancy  

 day-neutral  long-day  short-day  


 senescence 




 abscission  

 stresswater  stresssalt  

 nastic  phototropism  geotropism  

 turgr


Growth and Development in Plants
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GROWTH AND DEVELOPMENT 
 growth 

 cell  organ 
 irreversible  organism





 differentiation  morphogenesis  





 maturation 
 cyclelife 





 i
 :  ii

   iii
 tissue  group    


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 ferns 
 pine

 
  

Curve Growth 


 S   












 Lag Phase  i

   Log Phase  ii
   Stationary Phase  iii
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




Measurement of growth 
 




 quantitative phenomenon 


 
 

 yeast  





 



 Aim






 

 

 

 

 

 

 
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

Auxenometer 


 20.3  auxenometer
 pulley 







 aregraduated 

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





 i v  Water  iii  Temperature  ii Light  i 


 Light  i




 Temperature  ii
 28-30°C range  optimum 

 ?  4-45°C

 ? 

  Water  iii
 transpiration 




  iv







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


plant 
 hormones





 inhibit


  v  
 Iv  iiiGibberellins  ii  i 


Auxin  i

apexgrowing  promotorgrowth 
 meristemapical  

 Indole-3-Acetic Acid (IAA). 

 physiological responses 
Ô I n d o l e - 3 - b u tyr i c  a c id  ( I B A ) 

(Napthalene acetic acid (NAA)  

  Ô2,4-Dichlorophenoxy acid (2,4-D)

Fritz  Auxein 
 auxins  Went

 coleoptileoat 
 


 auxin 

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
 1







 2
apical    

 dominance

 
 

 NAA1  abscissionLeaf  3
   


 2,4-D (2,4-dichlorophenoxy acetic acid) 4

(Gibberellin)  ii




 Gibberella fujikuroi  GA 
 





(Functions of Gibberellins) 
   a


 domancy  b

   parthenocarpy  c
 stimulus 

 Cytokinins  iii
  




 a
 b

 dominence apical  c

Ethylene   iv
 
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
 1

 abscission  senescence  2
 3

Abscissic Acid   V
 Dormin 

 inhibitorgrowth 
 

   dormancy  1
  2
 3
 4




  


   gibberllinsandauxins  i


 ii

 iii

 iv

   inhebitorsgrowth  v

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











 

 
 







 







 







 tracheary 

  


  Dedifferentiation 
 






















 

 Redifferentiation 

 





 .1

 i
.  ii

 iii
 auxin  2

 i
 ii
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 .3


 

 .4


 

 .5






Seed   
 Germination


   (rest or dormant stage) 

 embryoimmature  seedsofdormancy 
 impermeable 




 Epigeal germination  a
Hypogeal germination  b
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 (epi - above; geo - soil)  Epigeal germination  a
 cotyledons  




 


  Hypogeal germination  b
monocots 


Vivipary 

 Germination




Sonneratia  Rhizophora  Viviperous 




 radicle  axisembryonic  





 plumule  










 Water  a


  
54



 Temperature  b
  

   Oxygen  c


   Light  d
 lettuce 

 Hormones  e


 gibberellins  



  

  







 inhibitorsacidabscissic 
 




 







 Photoperiodism 
   

  
  

 
  photoperiodism
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  
 responses 


 (Short Day Plants (SDP)  i

 day-lenght 
 

 :(Long day Plants (SDP)  ii
 LDP 

 :(Day-Neutral Plants (DNP)  iii









 florigen

  


 phytochrome  pigment  






 






 P  P  



 P  P  P 

 P 
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










   a


    b




  


 Senescence 















organization 


 beans 




 senescenceorgan 










 











ABSCISSION – SHEDDING OFF

    Abscission


abscission  base 

 

 middle lamella  zone

  






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




Water Stress  a


photosynthesis and respiration 
 rigidity 




Salt Stress  b







 



 a
turntrope 





 Phototropism  i
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 Geotropism  ii
 contact  Thigmotropism




 iii
 tendrils

 Hydrotropism  iv

 b
ofrate  nasein  


  growth

 epinasty 





hyponasty 



 sepals 



 c


 urgidity 
flaccid  lurgid

 transpiration  condition

 cellsofturgidity 


sleep    leaves and leaflets  i
 movements

 strong stimulus  ii
 Mimosa pudica) 

   venus fly trap  iii

 iv
 balsum 
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
 

 
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
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(Principles of Genetics) 




 (Gene) 




 1906(Batson) 















 Genetics 




  Recombination 





 (Genetics) 



 (Heredity)  
 

(Dominance)  (Traits)  (Alleles)  (Hybridization)  
 (Genotype)  (Heterozygous)  (Homozygous)  (Recessive) 

 (Phenotype) 
 (Mirabilis jalapa)  4'O Clock 


 (Pleotropy)  

 (Polygenic)  


 Polygenic  Monogenic 
 

 (Criss-cross)  (Crossing over)  (Linkage)






 

 

 .1

MENDEL EXPERIMENTS
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 
 




 
 Rh 

 ABO  
 (Aminocentesis) 







 

 (Human Genome)  

(Heredity and Variation) 
 : 


 (Heredity)  (Genes) 

 (Genetics)  





 (Heredity)  


 (Variations) 
 (Population) 

(Survival Value)  (Variation)

 (Variants) 
 (Mutation)  (Genes) 




 (Gametes) 
(Random) 
(Recombination)   (Mixing) 




 (Sir Gregor JohannMendel, 1822-84) 
 1865  (Pisum sativum) 

(Father of  


 Genetics)
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(Mendel's Experiments) 
(Monohybridization) 


 (Stigmas)  



 



First 
(Self pollination)  F1filial generation




 3:1 
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F2

 1:2:1-(Phenotype) 
3:1- (Genotype)

 
 

 7 
  

  .1




 .2

  .3

  .4

  .5




 .6

76 


 .7
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 ( C r o s s e s ) 
 (Monohybrid crosses)


 (Dihybrid Cross) 

(Mendel's Principle (laws) of inheritance) 

 1
 2
 3

(Law of segregation or Purity of gametes)  .1

 (Segregate) 


 (Factors) 





(Law of Dominance)  .2


 (Homozygous) 




 (Homologue) 

 (Heterozygous) 



(Alleles) 


(Law of independent assortment)  .3


 (Factors)  (Inheritance)

 (allelic pair) 
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 r  R 
 y  Y


 

 (ration)  (Crosses) 
 (Phenotypic ratio)

9:3:3:1  F2

1:2:1:2:4:2:1:2:1  F2


Garden 

 (Self polinated)  pea

 (Parents)  (Cross Polination) 
 (True breeding behaviour) 

(True Lines) 


(Important terms in Genetics) 





(Factors)


 (Singly)  (Gametes)  (Parent cell) 
 Gene Factor  Factor 
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 (Segment)  DNA(Gene)
 (Alleles)  (Alleles or Allelomorphs) 

 (r)  (R) 
 (Same locus) 


 (Morphologically or Pysiologically)  

 (Trait)


 (Alleles or Allelorrophs)  (Dominant Trait) 
 (Dominant)  F1  F1 





 (Recessive)  Tt  F1 

 t  T  Tt 
 t  T 

 F1  (Recessive Trait) 
 tt 




 (Breeding behaviour)  (Genetic Constitution)  (Genotype) 

 (Class) 
-  RR 

 (Phenotype) 









 (Hmozygous) 







 RR 




 (Heterozygous) 








 Rr  
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(Parent generation) 


(F1 Generation) F1

 F1Firat fillial 



(F2 Generation) F2

 F2Fillial 



 F1 
(Monohybrid Cross) 


 3  1  F2  F1 



(Dihybrid cross) 





(9:3:3:1)  F2 
 (Rr Tt)  F1 

(Hybridization) 


(Test Cross) 




 F1 



 F1

 1:1





(Reciprocal cross) 


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




  

 

 18661865 Mendel .1

 Mutation  1901 De Vries .2

 Advanced/  1902 Sutton .3

 Genetics  19091902 Batson .4

 Linkage/  1911 Morgon .5

 1926 Bridges .6

 DNA 1953  F.H.  JD Watson

Crick

.7












 .1



 .2



 
 .3



 .4



 .5


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 .6

1:2:1 (a) (i)

 (b)  



 (ii)

 (c)  (iii)

 (d) 






 (iv)

 .7









(i)

 (ii)

 (iii)

 (iv)
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


 (Allosomes) 
 Autosomes/ 


 Tene brio Militor  -Y  Wilson  Stevens

 -Y 


-X  -XPurrhocoris, Squash bugHenking

 -X 
 (Homogametic) 

 (XX)  -X  Females/ 

(XX) 


(Heterogamatic) 
 Males 

 Y  X 

(XY) 


 .2
Sex Determination
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
 (i)

 (ii)

 (Haplodiploidy)  (iii)




(Heterogametic Sex Determination) 




(Male Heterogametes) 
 YX 

 XX  XY 


 XX-XO .1

 XX-XO 

 (XX)  Female/  (XO)  -X  Male/ 


AX  AX 

 A 
 




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 XX-XY .2

 (Drosophila) 
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(Female Heterogametes) 



 ZO-ZZ (a)



ZW-ZZ (b)

 (ZW) 
 ZZ  ZZ 

(Haplodiploidy) 



 (Apis Mallifera) 
 Drones/ 


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 Drones 
 (Spermathera)


 (Diploid) 




 Parthenogenesis  (Haploid) 

 Arrhenotoky 



(Sex determination in Drosophila)  (iii)

 Calvin Bridges  XX-XY 
 -X  -Y 

 -X 
 0.5  Bridges  (Sex  Ind ex  Ra t io ) 

1.0  0.5  1.01.0 
 XO  -Y 

 (Sterile) 
 (AAA+XXX)  (Triploid)  Bridges

 (AA+XY)
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
 Crew .1



 



 .2

 





 .1

 .2

 .3

 (a)

 (b)

 (c)

Fumaea/  (d)

 (Sex Index ratio)  .4




 .5

AAA+XX (a)

AAA+XXY (b)

AA+XXX (c)

AAA+XY (d)

 Arrhenotoky .6

 .7


 (i)

 (ii)

 Y  XWilson  Stevens (iii)
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 -Y  (iv)

 


 (v)


 (Reversal)  Crew (vi)

 (vii)




 (Heterogamesis)  .1

  .2

 (Haplodiploidy)  .3

 .4
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



""  '  ' 

 1906 



 "  """ 








Objectives 

 

 





 
  







 

 

  
 

 
 





 .3
Genetics and Heredity

81







 
 
 

 






 
 "







" 





























 18841822 
 


 . 








 crosses
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


 " 
 " 

filial  F1  P  P 
 F2  F1  "  " 


 F1  P 
 F1 

 F2 




 F2  F1

 '' 



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 F2 
 'TT' 







 1
 'Tt'  Heterogygous 2

 'tt' 







 3
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 13 
121 








 

 p1  

 F1 




 p1   F1

 F2 



 F1  F2



 F1  


 


 





 F1  F1 



  
 11

 Reciprocal Cross:


 
 ''
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  


 
 

 
 RR

 






 









 Heterogygous


 heterozygous





 1

 2

 3
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
 .1












 



















 






 .2




 Tt  F1 
 TTall 


 

 .3


  




 . 






 YyRr  F1 
 16 

 F2 

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 9:3:3:1F2  


1:2:1:2:4:2:1:2:1  
 F2


 Pisum sativum 

 •

 •

 
 






 •

 •





 F1 
 Tt  F1 

 "T"  t  F1  T 
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 F1  Recessive Trait

 homogygous recessive  Recessive  recessive

 t t 








   




1865-1866  1

 1901  2

 1902  3

 1902-1909  4

 1911  5

 
 1926  6




 1953  7


 .1


 .2


 

 .3


 .4



  .5


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 .6

121  
 i





 ii

 iii

 iv

 .7





i

recessive  ii

 iii

 iv






 
 











 RR  











 121 


 

 F1  F1
F1 

 Rr
 F1 


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 rr1Rr2RR1  
 F2  1  2  1  

 F2 






 F1 





 F1 

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





 oraleles 


 I0  IBIA 
 •

 IB  IxI0  IB  IA •

Fig: Multiple alleles-Blood group in Human


 Epistasis

 codominance












 Epistasis




 

 F2  Epistasis 


12:3:1  
 i

 9:3:4Recessive eistasis. ii


  
 9:7 

 
 

 iii
15:1 


 

 iv
9:6:1  v

13:3  vi
 F2 9:3:4 
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 




 


 






  






 
 

 
 


 


 1850

 1903  1902 
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


 2n 


















 


















 

 


 gametogenesis meiosis 









 









 




 1910 




























 











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
 B  A 










 b  a  B  A  aabb  AABB  




 F1 









 AaBb

 AB 















 aB  Ab  

 ab








b  a  


 
 













 


 50%0  



 


 50% 

 50%  0% 

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  


 meioses  


 50%

 meiosis 
 50% 

50%






















 codominance  .1


 epistasis .2


 .3


 Epistasis .4



 .5

 
 a.  .A


 b 

 .B

 c.  .C
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 (Chromosomes)  (Genes) 
 (Zygote)  

 





 (Structure)  (Differentiation)


 (Segments)  DNA 

 DNA  (Genetic material) 




 
 

pyrimidines  purines  
 

 RNA 





 
 

 DNA 
 
 
 

 .4
Molecular Inheritance and Gene Expression
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
 









 




Deoxyribinucleic  1909JohannsenW.  "  " 
  

 DNAacid

 


 DNA  


 


(Discovery of DNA as the genetic (heridetary) material)

(Genes) 
  (Griffith)  





 (Segments of DNA)  DNA
 (Straptococcus pneumoniae)  






Griffith's Experiment .1

 (R Strain)  (Mutant)  (Bacterium) 
(Smooth 


 

 1928  (Harmless) 
 (Killer)  

 Virulent)

  
 

  



 


 . 
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
  (Avery Mcleod and Mc Carty)  1944

 (Rough variety)  (Non-virulant) 
 DNA 




  DNase  DNA 


 DNA

 1 9 5 2 
 (Hershey and Chase)

 (Bacteriophage)  

 



DNA 



 DNA 
 



 DNA 

 (Genetic Material) 

99



 DNA 





























 DNA









 DNA

 DNA(Chemical Nature of DNA)  DNA  


 


 (Polynucleotide) 

5  (i)  (Sub units)  (Nucleotide) 
Adenine(A), (Bases)  (ii)4  (Deoxyribose) 
(iii)Guanine(G) (purine bases) and Thymine(T) and Cystosine(C) (pyrimidine bases)

PO4 
 (Nucleoside)  (Base) 

 ( N u c l e o t i d e ) 
Base+sugar+Phosphate Base+sugar=nucleoside

 DNA 
 DNA(Chargaff's rule) 

 G=c  A=T  (T+C)  (A+G) 


 glycosidicN 








 5'3' 





 5'  5' 
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 OH3' 
 3' 
 
















  


 3'5'  DNA  
 5'3'

  

 




 H 


 


  

 NAPs  



 eukaryotes 
  




 DNA 






 
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








 H1    146 


 10nm  50 
30nm 




















 











30  Solenoid  11nm 

 1400nm  Chromatin fibre(700nm)  Å300 nm
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RNA 
  Ribonucleic acid (RNA)













 
 


 
 












 RNA 

 tRNARNA 



 tRNA  rRNARNA  RNA


 



 mRNARNA  


 RNA

 










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
 


  .1


 


    .2



 RNA 
 RNA  .3

  RNA 
 
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(DNA Replication)  DNA
















 •

 •




 •

 Y •

 •

 •

  •

 





  







A 

 G C  T


  
 




 




 •
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



 •

SSBP  •







 •

 •






 •




 •

DNA gyrase (Topoisomerase) •

Process of Protein Synthesis: 

































 











 1







 G2  G1  2
 


 3

 RNA Prokaryotes i
 ii

 RNArI  RNA

 hnRNA  RNA  RNAmII  RNA

 snRNARNA  RNAtIII  RNA







 

 4
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 RNARNA 















 mRNA 
 m-RNA 


 20 

 MgATP  t-RNA m-RNA 




RNAtAA  

 


Tautum  Beadle1942 


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Genetic Code: 




 mRNADNA 



 32»52 
 


 















 AUGcodon 

 






 


 AUG 

 UGA  UAGUAA 



 UAA  Methionine  AUG




 













108








 


 
 


 

 


 





 
 '  ' 


 

 
 

 
 Operon.Lac 


  mRNA  


 




 


J a c o b 
M o n o d  F r a n c o i s

coliE. 1960Jacques




 
 ALac  YLacZLac  Lacoperon 

 YLac  permease  ZLac  galactosidase 
 



 ALac  transacetylase




 inducer 
 

 
 


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



eukaryotes










 


 


 



 






 
  

(T + C)  (A + G)  




 DNA  RNA  pyrimidine  Uracil





 




 










 

 RNA  t-RNA  RNA 


t-RNA

  
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 5'3' 














 



 m-RNA   DNA  RNA




 m-RNA 




 

 




Lac operon:


 RNA  DNA .1

 .2




 .3

 RNA .4

 .5

 .6

 RNAs .7

 iii  ii  i  .8

 Chargaff .9

 .10

 .11

Okazaki fragments    .12
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
 20  1900

 Forensic Science 
 DNA Fingerprinting  DNA

(Objectives) 


 

 

 Gene Bant 

 DNA  

 Genetic Engineering  

 Transgenic 

 Transgenic 

 Polymerase Chain Reaction 

 DNA Fingerprinting 

 Genomics  





 

 .5
Genetics and Society
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(Genetics Through Ages) 


(Early Ideas) 


 1000  8000 
 50007000 

 19  17

 Pangenesis  (Preformation)  (Epigenesis)



(Modern Genetics) 


 19041902 
 T h e  C h r o m o s o m a l  T h e o r y  o f  I n h e r i t a n c e 

 (Genes) 



(Molecular Genetics) 




 DNA  20

 DNA 
 DNA 

 20  DNAmRNA 


 D N A  f i n g e r p r i n t i n g O r g a n i s m a l  C l o n i n g 
 Bioinfermatica  Genomics

Gene 
 Therapy
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(Gene Cloning and Gene Bank) 
 "Dolly" 


 "Dolly"Ian Wilmut  1996Rosline Institute 




 "Dolly" 


 (Surrogate mother) 
 DNA 

Recombinant DNA  DNA  (A,T,G,C) 
 Genetic Engineering  Technology




(Gene Bank) 
 DNA

 
 




 DNA 

 DNA  (Clones) 


 Gene 
 (Vaccines)  Gene Banks  Gene Bank




 .1


 .2


 .3


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(Recombinant DNA Technology) 
 D N A  T e c h n o l o g y 

 DNA  Recombinant DNA Technology

 DNA 
Recombinant DNA  DNA 

 Splicing  DNA  (or) rDNA

 Splicing
 rDNA

(Restriction endo  

 DNA  

 DNA  nucleases)

 (Nucleotide Sequences)

 DNA  

 DNA  




 DNA  DNA  

 (Recombinant Plasmid) 

 rDNARecombinant DNA  DNA

 

 rDNA  




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(Importance of Genetic Engineering) 
 rDNA Technology 

  

 




 Cheese 

 (Bioremediation)  

 

 DNA  

 

 DNA 


 .1


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 DNA Splicing .2


 Vector  .3



(Transgenic Microbes, Plants) 
Genetically Modified Organisms (GM Organisms) 

 Transgenic Organisms 
 Transgenics 

(Transgenic Microbes) 
 DNA 

Human growth  Insulin gene  Transgenic Bacteria 
Transgenic  hormone gene


(Transgenic Plants) 


 (Fire fly) 

(Transgenic Animals) 
 (Pig) 






 rDNA 


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(Polymerase Chain Reaction) 
 DNA  Polymerase 

 DNA 
 DNA Polymerase Chain Reaction  Polymerase Chain Reaction (PCR)


 PCR

 DNA  


 D N A  


 DNADNA Polymerase 




 DNA

 23.2

 DNA


DNA Polymerase 
T a q 
PCR  Polymerase

PCR 
 D N A 

 Analyses

 DNA  

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(DNA Finger Printing) 
 DNA 


 DNA  Alec Jaffreys  1984

 Genetic fingerprintingDNA Fingerprinting 


 DNA Fingerprinting 
 DNA  Semen 


 DNA  Semen  

 PCR  

 DNA  DNA  

 Electrophoresis  DNA 


 

 DNA  DNA Fingerprinting 
 DNA Fingerprint  DNA

(Genomics) 





 Genomics 
 G e n o m e 





 (Genes)  DNA  Genome data  Genomics

 Saccharomyces  E-Coli  
  GenomeAnubidopsis  Drosophilia
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 (2n=46)  23  2003  (Genome) 
(i)  (Genes)  3x109 

 (ii) 
Genetic counselling  (Gene therapy) 

(Genetic Counselling)  











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



Genetic Counselling  Genetic councellor 
Genetic 






 Counsellor


 (Pedigree analysis) 

 Genetic Counsellor 




 .1



 .2



 .3



 .4




 

 5000  

 


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 DNA  

 DNA  

 6050

 DNA Fingerprinting  DNA  

Gene  Recombinant DNA Technology 

 Cloning

 Recombinant DNA Technology  

 

 DNA  DNA 
 DNA  DNA 


 Genetic Librarys gene therapy  



 Transgenic microbes  Transgenic  

 Transgenic bacteria 
 Transgenic 

 Transgenic  Transgenic 


 DNA  Polymerase Chain Reaction (PCR) 


 DNA  DNA Fingerprinting  


Genome  Gene  Genomics  Gene  


 Genetic Counselling  
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(Terminal Exercise) 
 .1

 .2

 Recombinant DNA TechnologyDNA  .3

 .4

 Transgenic Microbes  Transgenics .5

 Genomics .6

 Pedigree Chart .7





 .8
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

 1866  "Ökologie""  "










 (Pollutants)











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
Principles of Ecology



(Objectives) 

 
 
 
 

 (Biogeochemical cycles)  

(Environment, Ecology and Biosphere) 
(Environment) 

 (Living Organism)  

 


 (Abiotic)  .1

 (Precipitation) 
 (Composition of air)

 (Regulatory factors) 
 (Biotic)  .2



(Ecology) 
(Ecology) 

 "Cogos"  Oikos  "Oecologie" 


 (Earnst Hackkel) 
 (Charles Elson) 


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 
 DNA 


      








 (Habital) 


 (Sunfish)  (Species) 


(Time and space) 
 (Populations) 

 (Homo sapiens) 




 (Biological Community) 


 (Ecosystem) 
(Syneocology) 


(Biosphere) 

(Biosphere) 






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



 (Ecosphere) 

 +  
 =  +  + 


 .1



 .2



 .3



 .4



(Components of Environment) 
 (B)  (A) 

(Abiotic components)  A
 (Physical components)  .1



 .2

 (Inorganic substances)  (a)


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 (Organic Compounds)  (b)




(Biotic Components) 



 (Producer or Autotrophs)  .1


 (Consumers of Heterotrophs)  .2


Sunfish and bass/ 

 (Decomposers)  .3




 .1


 .2


 .3


 .4


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Ecosystem 







 










 



 •

 •

 
 •
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Structure of pond Ecosystem 


 Light 


 cycles  Temperature 
 altitudehigh 

 ? 


 CO2  2 


 acidsamino 

 acidshumic



   AutotrophsorProducer  .1


 .b  .a

plankton  phyto  Phytoplankton 



 .a


 volvox

 Rooted plants  .b

Typha  zones deeper 






 Chara  Rupia  Hydrilla  Sagittaria  bulrushes

 HeterotrophsofConsumers  .c


 bassandsunfish 

 Decomposers  .d

  
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
 .1



 .2



 .3



(Food Chain) 



    

 (Trophic level)  (Step)  .1


  .2
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 (Features) 
 

 

 54  (Steps)  

 (Food chain)  .A

(Producers) (Autotrophs)  (i)




 (Radiant energy) 
GPP  (Gross Primary Productivity) (GPP)  (Total rate)


 (Net Primary Productivity) (NPP) 


GPP=NPP+R or GPP-R=NPP

(Primary Consumers Herbivores)  (ii)






(Secondary Consumers Carnivores)  (iii)






(Decomposers)  (iv)



132



 (Detritus) 


 




(Food Web) 
 (Isolated Sequences) 


 (Feeding connections) 



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
 .1


 (Trophic level)  .2


 .3



(Energy flow through an ecosystem) 













 (Respiration) 

 100 kcal  1000 kcal 
 10 kcal 

 10%  (Ecological rule of thumb)  10%  1 kcal 



 .1

 .2

 .3

 .4
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(Ecological Pyramids Standing Crop) 



 (Parameters) 

 tiers  

 (Base) 


(Pyramid  (Pyramid of Number) 

 of Biomass)




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


 



























 





 







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






 '  





' 



 a
 b





. 


 49 

 '  '  71

 





1 





 CO 

 CO
 

 CO 
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
8.8.4 






 








 N 

























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  
 '  '  '   '




 '  













 '  '  ' 
 

















 









 ' 






' 


 '  ' 

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
 10%  .1



 .2



 .3


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





(Objectives) 

 

 

 

 

 

 

 

 (Sustainable development)  

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
(Conservation and use of Natural Resources)



(Natural Resources) 






 (a)

 (b)

 a

 b


 

(Classification of Natural Resources)  .1





 (Inexhaustible Resources) 


 (Inexhaustible resources)


 (Exhaustible Resources) 



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(Renewable Resources) 










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(Non-renewable Resources) 






 .1

 (i)

 (ii)

 (iii)

 .2


 

 

 

(Conservation of Natural Resources) 






 (Ecological balance) 

 (Degradation)  (Destruction)  (Exploitation) 
 (Conservation) 
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


(Need for Conservation of Natural Resources) 






 

 Biodiversity/  

 

 


 

 


 

 

 

 
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
(Conservation of Natural Resources and Traditions of India)











 (Khecheopalri) 


  (Sikkim) 











 12000 



 .1

 i
 ii

 .2


 
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




(Soil)





 (i)

 (ii)

 (iii)

 (iv)

 (v)



 (vi)

(Humus) 





 (Manures) 


(Soil Eroson) 



(Soil erosion) 


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


(Causes of soil erosion)  


 (b)  (a)

(Natural Causes of Soil Erosion)  (a)





(Anthropogenic Causes of Soil Erosion)  (b)




 (Deforestation) 











 (Overgrazing) 




(Conservation of Soil) 

 .1


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 . 




 .2

 .3

 .  .4


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

 
 .5


(Terracing)  .6




(Contour ploughing)  .7

 



 .1

 



 B  A  .2

B  A 
 (a)  (i)

 (b)  (ii)

 (c)  (iii)

 (d)  (iv)

(Water - A Precious Resource) 



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
 97% 

 (Saline) 
 3% 

0.36%  (Ice caps) 


 70% 




 (Agar)





 (2)  (1) 









 (Water Scarcity)  (1)


  Challenges  (2)



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(Conservation of Water) 






 (Catchment areas)  .1


 .2

 (Treat)  .3


 .4

 .5

 (Rain water harvesting)  



.6


(Rain water 

  harvesting)





 .1

 .2
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 (Biodiversity) 






 Rober Myers 











.  – 
1.2  8.7 



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
 8%7 

 4  34 
 92000  46000

(Importance of Biodiversity) 


 (Atmosphere) 



 (Pollination)




 
 


 (Food)

 
 25%  (Drugs and Medicines) 

 Chinchona officinalis 


(Eco-tourism)  





 (Religious Value) 
 
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 (Disposal) 


(Threat to Biodiversity) 










 1000  1 
40%  75%  2019 

 50% 





 (Habitats)  (i)


 (ii)


 (iii)

 (iv)


 (Mining)  (v)


 (vi)


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 (vii)

 (viii)








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(Conservation of Biodiversity) 





Conservation is the long-term protection of resources







(In-situ conservation)  (i)

(Ex-situ conservation0  (ii)
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(In-situ conservation)  (i)





 .1

 .2

 .3

 553  108  600 
...  4%  18 

(Ex-situ conservation)  (ii)


 DNA 

 (Conservation)









 75 


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
 .1

 'C' 
 'T' 
 



 i
 ii

 iii
 iv
 v
 vi

   .2

(Endangered spacies) 





 (Extinct) 
 (Endangered species)  Extinction




 (IUCN) 
 (Red Data Book) 








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 132  IUCN



 
 (1)

 (2)

(Orchids)  (3)


(4)

 

 Ginkgo biloba (5)

 (1)

 (2)

 (3)

 (4)

 (5)

 (6)

 (7)

  (8)

(Wild life) 












(Need for Conservation of Wildlife) 


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



(Methods of conservation of Wildlife) 








 









 (Poaching) 
 1955 




 .1


 .2


 .3


Tree planting programme/  A__or___at_on (i)

An endangered Indian plant/  Be__ado__a (ii)

An endangered animal/  Rh_no__r__ (iii)
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(Wildlife Reserves in India) 
 










 (IBWL)  (i)

 1961  (WWF)  (ii)

 1969 


 (WCU)  (IUCN)  (iii)


 (CITES)  




 (iv)

 CITES1976 
(Legislation for Conservation) 




1986,(Environment Protection Act) 




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1980, (Forest Coservation Act) 
1988, (National Forest Policy Act) 

 1991  1972, (Wildlife Protection Act) 





 (Expand)  .1

IUCN (iii) CITES (ii) WWF (i)

 B   A  .2

B  A 
 (a)  



 (i)

 (b)  (ii)

 (c)


 (iii)

 (d)  


 (iv)

 (e)  (v)

(sustainable Development) 

















(Sustainable development) 




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


 

 

 

 

 

 






 

 "  "  " 


 17  2030  2015 

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
 B  A .1






 (A)

 (B)


 .2



(Energy Resources) 



LPG (Liquified Petroleum gas) 





(Types of Energy Sources) 

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 (Conventional Sources of Energy)  (i)

 



 (Non-Conventional Sources of Energy)  (ii)


(Conventional Sources of Energy) 




 (Fossil Fuels) 


 (Coal) 
 (Coal gas)  (Combustion)

  (Toluene)  (Benzene)  (Coal tar) 
 (Tropical) 







 (Dyes)  (Solvents)  (Lubricants) 
 100 





 (Natural Gas) 



(Piped  




 Natural Gas) (PNG)

 (CNG)
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 (Liquified Petroleum Gas) (LPG) 

 





 .1


 .2

CNG (i)

PNG (ii)

LPG (iii)

 B  A .3


 A

 LPG  B




(Non-Conventional Sources of Energy) 





(Solar Energy)  .1






 2050 
167




 "  




 " 
 "  "  "  "  " 

 " 
 . 

 "  



 PV  "  " 
"  


 "  "  " 



 " 


 

 
 


 
 
 






(Hydel/Hydro Energy)  .2




 (Dams) 



(Wind Energy)  .3



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25 
20  2030 


 (Wind mills) 




 (Wind mills)  

 55  7 km/hr 
 4000-9000(Output) 


 


 

(Tidal Energy)  .4

 (High tide) 
 (Low tide)
















 UK 

 



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(Nuclear Energy)  .5

 (Radioactive Elements) 
 (Thorium)  25% 


















(Hydrogen Energy)  .6

 (Hydrogen based fuel cell) 


(Geothermal Energy)  .7

(Volcanic regions) 
 (Geysers) 




46 
 150 
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(Biogas)  .8













 (Inflammable0






 55-70% 


 (Manure) 



 (Families)  (a)

 (b)

(Bio-fuel) 

 Jetropa 






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
 (Petro-plants) 

Euphorbiaceae,  Asclepiadaceae,  Apocyanaceae,  Urticaceae, 
 Jatropha curcus  Sapotaceae  Convolvulacaeae




(Advantages of Bio-diesel) 

 

 

 

 

 (Jetropha curcus)   


 


(Conservation of Energy Sources) 











 

 

 

 
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
 .1


 .2


 .3


 .4


 (i)

 (ii)

 (iii)

  
 .5

 i

 ii

 iii


 

 (b)  (a) 
 (ii)  (i)  


 (Pasture) 


  
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
 (Soil) 


 



 


 

 Ex Situ(ii)  In situ(i) 
 


 


 




 


 (ii)  (i)  

 (a) 
 (b) 

 


 




174




 .1

 .2

 .3

 .4

 .5

 .6

 .7

 .8








 Ex-situ  In-situ .9

 .10

 .11

 .12

 .13

 .14

 .15
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


 142.86 
 804.5 









 
 
 
 
 
 
 




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











 
 
 
 








 —  — 






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
 (ii)  (i) 


 





 (i)  (i)

 (ii)


 (ii)

 (iii)  (iii)

 (iv)


 (iv)

 (v)




 VOCS(PM)  CO, CO2, NO2, SO2 






 (SO2).  (H2SO4)  
 (VOCS) 
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




  






















CO2  CO 



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






(Smog) 
 + 

































2.5  2.5 


 10 

 CO2, CO, SO2 


(CO2) 


 CO2 


 (i)

 CO2  (ii)


 (iii)


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SO2 





(CO) 








 (N2O)  (NO) 

 









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(Smog) 
 Smog


 (Pollen and Mold) 

 (Pollen)  (Mold)  (Weeds) 


(Domestic Air Pollutants) 






 (Visibility) 
(Aerosol Spray Propellants) 







 (CFCs)  (Aerosol) 


 Exposure  PM 2.5 

PM 2.5

 (Tiny) 






 EPA 


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(Particulate  PM 10  PM 2.5  
  Matter)

   
 AQI




0-50  





51-100  




101-150 







151-200  

 Health Alert


201-300  




300   


 2  1









(SO2, NO2, CO, O3, VOCs)  2  1 



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Indoor air pollution 



 

 " 
"  " 

 "5 



 " 
44% 

 PM2.5  PM10



Effects on human beings 



 2019  4.5 
 22 

 7 

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







 .1

 .2

 .3

 .4

 .5

 
 .6





 (Combustion)  (i)


 (Flame Combustion Technique) 

 (Catalytic Combustion) 
 (Organic Pollutants)

 (Absorption)  (ii)

 (Scrubbers) 



 (Adsorption)  
 (Adsorption)  

 (iii)


 (Gaseous Pollutants)

 

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
(Methods to Control Particulate air pollutants)

 (Fabric filters)  

 (Soot) 
 (Wet Scrubbers)  (Electrostatic Preciptators) 


 (Fabric Filters) 



 (i)





 



 (Mechanical Devices)  (ii)

 (ii) 



 (Momentum) 

 (Electrostatic Precipitators)  (iii)

 (Electrodes) 

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(Control of Air Pollution) 
(Particulate) 

(Cyclones)  
 




 
 (Wet Scrubbers)  








 


 
 

 
 
 


 .1


 .2


 SO2  .3


 .4


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(Water Pollution) 
 1%  2.5% 










 



 (Water Pollution) 











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 (Water Pollutants) 

 

(Effects of Water Pollution) 




(Spread of Diseases) (Epidemics) 

 



(Health Hazards) 
 PhenolsXenobiotics 








 


 

 
 Cyst  

 
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













 
 (Trophic Level) 

 (Biomagnification) 

(Agricultural Discharge)  .3

 (Manures)  Weedicides  


 (Pollutants) 
 .1

 (Manure) 






(Agricultural runoffs)  .2

 (Silt)  (Silt)  .3

 .4




(Effect on Agriculture) 


(Effect on Soil) 



(Effect on Marine Life) 



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 (Water Pollutant) 
  

  (Lead)

 (CNS) 


 (Tin)

 (PNS) 




 (CNS) 







(Mercury) 

 (Skin)  


(Arsenic) 

 (Dermatitis) 
(Skeletal) 




(Nickel 
& Cadmium)

  

 DO 
 DO  pH 


 BOD 

 mL100MPN50  Lmg<2  BOD  Lmg6


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(Eutrophication) 








 (Eutrophication) 






















 (Algal Bloom) 








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
 Treatment  (a)



 (b)

 



 (c)

 (d)

 (e)

 (Adsorption)  
 (f)




 g


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 
 
 

(Biomagnification) 









 (Biomagnification) 


 DDT 






(Sewage Treatment) 




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 (a)

 60-70% 
  (b)









 BOD 




   (c)












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
 .1

 i
 ii

 .2


 .3



 .4

 =(i)

 =  (ii)

 =(iii)

(Soil Pollution) 


 (Soil Pollution) 
(Soil Pollution - Causes) 

  
  
  

(Harmful Effects of Soil Pollution) 
 
 
 
 
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
 
 

 (Manure)  

 

 (Recycling)  
 



 (Recycling)




 (Biodegradable Waste)   (i)




 ( N o n  -  B io d e g r a d a b l e  Wa s t e )  (ii)

 (DDT) 





 

 (Recycling)

 



 


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(Noise Pollution) 

(Noise Pollution) 


 (Decibel) 



 85  db 20  (dB)


 (Noise Pollution)  (dB) 

 65(WHO) 









(dB) 

 120  (dB) 
 75 


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(Sources of Noise Pollution) 






 CPCB

    dB

A  75 70

B  65 55

C  55 45

D  50 49
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
 (High BP) 

(Auditory Effects) 
 (Noise Induced Health Loss) (NIHL) 

 Exposure  dB 85 
Noise Induced Health  NIHL  105dB 

 Loss

(Non - Auditory Effects) 


 (High BP) 


 (Psychological Effects)  .1


 45dB  (Sleep disorder)  .2


 (Memory)  .3


 (Physical Effects)  .4

 (Heart Attack) 
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 (dB) 
 5  24 

 34% 



(Control of Noise Pollution) 


 (Reduction of Noise at Source)  
 (Ban on Crackers)  


 (Proper Oiling of Machinery)  


(Use of Sound absorbing material,   

silencers)

 
 (Green belt)  (Growing more trees)  


 (Not playing loud speakers)  


(Standards and Applications) 

 (WHO) 
35dB30dB  (1)

35dB  (2)

55dB  (3)

30dB  (4)

70dB  (5)

100dB  (6)

85dB  (7)
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(Greenhouse Effect and Global Warming) 



 (Pan) 






(Causes of Global Warming) 
(CO2) 
(CFCs) 

(CH4)








(N2O) 


 (Green house Effect) 


 Planes 

 (Blanket) 







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GLOBAL WARMING 
 = 










 0.75  100


 (Fossil fuel) 

 (Deforestation)

( C O 2 ) 
 (CFCs)  (CH4)









 (Fossil fuels) 



(Effects) 

 (Global Warming) 






 6.7  17 





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 (ZERO)  NET ZERO

 1800 
 2023  1.5°C 

 (Zero)  2050  45%203045


 .1

 (A)

 (B)

 (C)

 (D)
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Acid Rains 



 10  4.44.2  5.2 

 NOx  SO2 



 NOx  



 SO2  NOxSO2 
 





  




 •








    A.









 B.












 5 





 

  .c



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
 NOx  SO2

 .1

 a

 b

 NO2SO2 c

 d

 .2

(Plastic Pollution) 
 (Waste) 





 (Plastic Crisis) 





 (Light Weight) 


Packing  (Container)



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(Effects) 
 (Non - Biodegradable) 










 (Nets) 

(Facts) 
 .1






 .2


 (Nets)  .3








 .4




(RRR) 













 (Ropes)  (Covers) 
 (Recycle) 

(Pollution)  (Reuse)  (Reduce)

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
 .1

 (Non - Biodegradable)  .2

 .3

 (Acid Rain)  .4


 .1

 i
 ii

 (Waste)  .2

 i
 ii

 Dispose  .3


 .4




 

 


 

 

 

 


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 

 

 


 

 (Biodegradable) 
 

 


 (Biomagnification)  (DDT) 

 


 

 (Deafness)  


 

 

 (DDT) 
 (Recycling)  

 UV  

 CFCs  


 




 .1

 DDT 
 .2

 .3
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
 .4


 .5


 .6

 .7


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


(Objectives) 

 
 
 
 

 


 

 
 

 

 (Malignant)  (Begnine) 





 
 
 


 (Drugs)  


(Some Human Common Diseases)
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



 (Pathogen) 












 













(Hyper
 Sensitivity)











(Vital Organs)





 



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(Congenital Disease)  .A


 (Metabolic disorder) 

(Acquired disease)  .B


(Communicable diseases) (Infectious diseases)  (i)


 (Non Communicable diseases)  (ii)




 :  (a)

 (Deficiency diseases)     (b)    

 (Anaemia) 
 B 
 (Allergies)  (c)

 (Cancer) (d)

  (e)


 

 (Specific factor)  .1




 Pathogen  .1

 Helminths 


 (Contact)  .2


(Contact)  .2


 .3 


 .3


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(Mode of Spread of Communicable Diseases) 


 

 (Direct Transmission) 


 (C h i ck e n  p o x)  (Direct Contact)  (i)

 (Gonorrhoea)  (Syphilis)

 (Droplet infection)  (ii)

 






   (Contact)  (iii)

 (Contact)

 (Animal bite)  (iv)


 


 (Indirect transmission) 


  Vectors  (i)


 




 





(Air born)  (ii)

 (Typhus)

 (Object born) (Fonite born)  (iii)

 (Tape) 
 

 

  (Water born)  iv

 


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(Points Terms to remember) 
 (Pathogen)

 



 (Parasite) 





 (Host) 
 (Infestation) 

 

 (Vector) 

 
 


 (Carrier) 


 


 (Reservoir) 


 (Epidemic) 

 (Endemic) 









 (Pandemic) 
 

 (Interferon) 


 
 (Inoculation)


  ( Va cc i na t io n ) 











 ( I mmu n i t y)  Co r r esp o nd in g  d i s e ase s

 (Immunisation)

 

 (Inculation period) 


 (Specific expression)  (Symptoms) 


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











(Infectious diseases)  .1

 (Contact) 
 (Worm) 




(T.B)  (Plague)  (Leprosy)  (Cholera)  .1

 (Chicken pox)   .2

 



 
  .3

Onychomycosis Candidisis  (Fungi)




 .4

( C y s t i c e r c o s i s ) 

 ( F i l a r i a ) 



 (Worm)  .5

(Taeniasis)  (Ascariasis)  
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   



   (Bacteria) .1

  
 Yersinia pestis 
  
   (Viruses)  .2

 (Rashes)    (Measles)
   (Mumps)




  (Rhabdo  


virus)

(Rabies)  


   
(Protozoa)

.3

  


 
  

(Reduced hepatite)   
  


(Leishmaniasis)

 
 

(Aspergillosis)

(Fungi)







 .4

   



( T r i c h o p h yt o n

rubrum)

(Ring worm) 





 Tineaunguium 
(Onychomycosis)

 







( C a n d i d a

albicans)


(Candidiasis) 

  (Elephant foot)  




(Wucheriabaneroftic)

(Filaria) 



 (Worm)  .5

 Fashiolasp (Liver

Fluck)

Fascioliasis

 Ascaris (Ascariasis) 
 ( T a n e a 

Solium)

(Taeniasis) 





218



(Congenilal diseases) 


 Sir Archibald Garrod 


 (Missing) 
 (Enzyme therapy) 

  
  ( D o w n ' s 

Syndrome)




 

(Anemia)   RBC




(Anemia)   (Abnormal)  (Thalasemia)






 



 Phenyl Ketonuria PKU

(Gray) 


 (Albinism) 




 (Gout) 




 (Gaucher 's 
Disease)








 (Galactosemia)









 (Storage) 
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(Dreadful Diseases)  .3

 (SARS) 


 SARS (Severe Acute Respiratory Syndrom) (SARS) 
 (Strain) 

 (WHO) 2003  16  SARS














 Malaise 




 10 


 (Cancer)
 (i)

 (ii)

 (Tumour)  (iii)


 Occupation exposures



 .4

 



 (Vector)  Strain 






 


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 


 
 


 DEN-4  DEN-3DEN-2DEN-1 


 74  

 






 (Retro-Orlintal) 

 21  43 


 
 


 




(Swine Flu) 





 (SI-OIV)  (SIV) 
 'C'  (Strain) SIV  2009  Endemic  (Pigs)  (Strain) 

 'A' 
 (Transmission) 












 (Aerosols) 
 (Swine) 




(Zoonotic 







 Exposure

 (Zoonosis)  (Host)  Infection)

(Strain)  (Vaccination) 

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(Chikungunya)
 19531952 

(Aedes Albopictus)  1963 
 Egypti 


 (Incubation)  

 12-1 
 (Arthritis)  (Arthraigia) 

  Conjunctival infection  Rash 
 (Hemorrhage) 


 

 (Chill)  (Photophobia)




 (STDs) 





 (VD) 




 (RTI) (Reproductive tract infection)

 




 (Ectopic)  (Abortions)  (PID)  Pelvic 


 (i)

 (Sex) (ii)

 STDs (iii)
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 (STDs) 
  




HaemorhagicGonorrhoea Neisseria gonorrhoeae

  (Cervicitis)  Chlamydia trachomatis

 ( G e n i t a l i a ) 
 (Rectum)  



(Syphyllis)  ( T r e p o n e m a  


pallidum)




Chaneroid  Haemophilus ducreyi

UTI 



  Urethritis Mucoplasma horninis





  Urethritis Ureaplasma urealyticum




Granutoma inguinale Calymmatobacterium

 



 Shigella

  


 Herpes simpex 21 
virus

H e r p e s 
genitalis

Human (Alpha) 
herpes

Formerly 
cytemegalo virus

 Herpes  Human (Beta) 

   Hepatitis   Virus (Beta)   Hepatitis

  Human papilloma

 Contagiosm Keratitis Molluscum 
  Human immune 
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  
  Entamaeba histolytica

 Giardiasis Giardialamblia

 Vagina Vaginalis Trichomoniasis Trichomonas

  



 

Erythematous exudative

1 Vaginilis Candidaalbicens

AIDS - HIV 
(US)  (Acquired Immune Deficiency Syndrome)(AIDS) 
(Lenti=Slow) 



 HIV  1981

 Retroviridae  Lenti virus

 RNAEnvoloped  HIVHIV-2  HIV-1 


 HIV

 nm 90-120 


 
 
 
 

 


 10  

 HIV 
 PCR  ELISA
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Occupational diseases

Asbestosis

 
  


 (Contact)


 





  Trades 








 


 
 (Exposure)

(Silicosis)
 

  




(Mild)  (Exposure)
 





 
 Bronchodilators  (Exposure)






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(Asthma) 
 














 (Inhalers) 






(Pneumoconiosis) 


 Exposure  (Exposure) 












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











 .2

Malathion  Endosulphan  DDT 

DDT

 DDT

 





 DDT









 DDT 


 (DDT) 







 DDT 


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(Endosulfan) 


 (Acaricide)  



 Endocrine disruptor  (Bioaccumulation) 

 


 2011  70 


 (Acaricide)  



 2011 


(Malathion) 


 










(NPM) 
 NPM

 (Inputs) 


 (Pest management)

 NPM 



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 (Exposure)  .3

 (Pb)(3) (As)  (2) (Hg)  (1)

(Hg)  .1


 Quick  80  (Hg) 


 Hydrogyros


 (Exposure) 





(Arsenic) 

 33  As 
 




 



 







(Lead)
 82   




 Pb 


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 (Exposure) 
 













 .1

_______________________________________________________________

 .2

_______________________________________________________________

 .3

_______________________________________________________________

 .4

_______________________________________________________________

 .5

_______________________________________________________________

 .6

_______________________________________________________________
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
 

 1919 



 
 
 
 








 


 




 r-DNA

 DNARecombinant




BIOTECHNOLOGY
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



 r-DNA

 .1

 .2

 
 .3

 .4

 .5
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
 r-DNA  .1

 r-DNA  .2

 .3

 
 Nif  "Nif genes"  

 .4


 r-DNA  .5

 E.coli  Somatotropin .6

 pseudomonas phorascens  .7






 .8





 .9

 DNAr  .10


 .1


 .2


 

 ..3










 








 r-DNA 
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 r-DNADNARecombinant 
 i
 ii












 

 


  

 


 DNARecombinant 



 .1

 .2

 .3


 .1

 




 .2

  .3




 .1

  


 










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



 

 





 .2



 

   .3



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




 

 "Exempt"  "Immunis"  Immunity 













Objectives 


 Non-self  Self  

 

 

 

 Innate  humoral immunity  
 Acquired

 

 

236


IMMUNOBIOLOGY






 1749 - 1823  


 crust 


 vacca 
 vaccination

 
 immunity 












 Non-Self  Self 



 Physiologycal 

 

 


 









 
 

 Haemostasis  
 Stress  


  


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 
 

 Homeostasis  




  i





 ii

 
 iii

 



 
 




 


 "  " 





 . 


 





 .1


 .2

 1
 2
 2

 .3


  .4


 .5


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Immune System 


 Tissues  Soluble factors 
 Immune system 

 "‘lymphoid tissues and organs’  


 tissuesConnective  lymphoidNon 









 1

 marrowBone  Thymus 









 2

Lymph nodes  Tonsils 



 Payer's patches  
 Spleen 
 MALLT 

Cells of Immune system  

 .2
 

 i
 Stem cells  Hemopoietic 






 

 Undifferentiated? 
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erythrocytes  

 Cell types 
 Granulocytes 


 Thrombocytes  


   

 Monocytes 
The Macrophage  ii




Functionally    mature lymphoid system
 1012


B-cells or B-lymphocytes i
T-cells or T-lymphocytes ii

Functionally  Morphologically 






B-Cells (B-lymphocytes) a
 B

 1

 2

Origin of B-Cells

  hindgut lymphoid  Bursa  B

 Bursa Fabricius

 B-cell  B-cell  BursaFabricius  B 
 peripheral lymphoid organs 













 Foetal liver  linage B-cell 

46  cellB  





 cellB  Stem Sells 



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 B-cell

 Integral proteins 


 Cell membrane  B-cells .1




   Antigen  Immunoglobulin  .2

 Receptor
 cellsB  B-cells .3

 Antibody  Antigen 

 






   B-cells
   cellsMemory

T-lymphocytes  T-Cell B
 Immature state  






 cellsB
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











Thymus 




cellsT  



 


 1  Thymus 



 T 
  T  cellsDaughter 












 

 13


 T

 
 

 cellsB  
 TsToTin  T-cells

cellsT  .1

 T-cells  B-cells

(Cytotaxic T-cells (Tc))  

 .2


Suppressor T-cells) (TS) T-cells  .3




 B  T  


  (immunological functions)  cellsT 
 effector  Regulatory 

  (Some specific surface molecules)  
 



 T 


 B T-cell receptor  cellsT 


 .1

 1
 2
 3
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Antibody  Antigen 
 Non-self  Self 






 (Large polysaccharides 
 Molecule  Immunogen 


 EpitopesandParatopes 

 Contact 
 Clusters  Series  Epitopes 

  determinantAntigen  




 Foreign  Host  

 10,000Dalton  
 
 


 IgA, IgG, IgM, IgE, IgD ( Ig = immunoglobulin) 

TYPES OF IMMUNE RESPONSES 


 Non-specific immune responses  







 Macrophages 






 Phagocytosis
 Complement 
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 Adaptive  responsesimmuneSpecific  


    responsesimmunemediatedCell  a
 virusesIntracellular 


Antibody-mediated or humoral immune responses  b

 B-cell 
  

 311 
- 



 T   T  





 
 .1


 .1

  .2

 molecules of clumping 
 







 .2

 .3

 lysis 


 .3

 .4

 delayed 
( h y p e r s e n s i t i v t y 

  reaction)
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
 .1


 .2


 .3


 .4



TYPES OF IMMUNITY 
   ii  innateornatural  i 



NATURAL OR INNATE IMMUNITY  A



 
 cellsPhagocytic 







 




 
Complement  

PHYSICAL BARRIERS 







 


 keratin   Skin 









  




 tractalimentary  

 
 liningmucousprotective








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



cilia 







 
 










 nasopharynx

 



 

 






 spermine 






 Phagocytosis  








(Phagocytic Cells) 







 






 particlesinert 



 



 


 












 

 macrophages 



 WBC  microphages

   







 
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
 phagocytic

 phagocytic  .1

 .2

 .3

 


Complement System






 iii


 






 Innate 



 20







 C 


 opson 

 C3  component 
 C36 








   binding


Acquired Immunity  B




   .1

 deliberate artificial immunization 
 actively acquired immunity 

     .2

  
 i


 mumps 




 1


247



  2


 ii


 eg. IgG   
 

 
 

 

ACTIVE IMMUNIZATION (VACCINATION) 


1796  
 immunization 




 







poliomyelitis  

 

 
 rubella  BCG  

    attenuation 






 






 
 Toxin 



248



MMR  BCGDPT 






 Bacille Calmette GuerinBCG 







 triple  DPT 
 MMR 

 vaccinesPolysaccharide 
 


 AIDS 


 barriers  .1






 .2

 i

 ii

 iii
 .3

 1
 ii
 iii


 i
 

 ii







 iii
LymphocytesB




 iv
 lymphocytesT
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 B-cells v
 vi

 IgG  vii

 viii

 humoral
 ix
 x
 xi

 1
 2
 3


 .1

 .2

 .3

 .4

 T-cells .5

 .6

 .7









  .8

 .9

 Attenuation .10

 .11

 .12

MMR iii DPT ii BCG i
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
 .1

 .2

 .3

 .4

 .5
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




Plant  
Mendel's Principles  1900  Botany  Breeding

Agriculture 
 Crops




 Plant Pathology  Plant taxomy  


 Cytology  Genetics
 





Objectives 


 Variety  


 

 Recombinatin of Charactierstics  
 Hybrid Vigour  

 .1
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 
 Crop Rotation  


 Pollination 


Introduction  .A

Selection  .B

Hybridization  .C

Mutation breeding  .D

Polyploidy Breeding 




 .E

Introducion  .A

 Natural Habitat 



 Quarantine


 

 Horticulture  

 Germplasma  Pollen  

Genes 




 Germplasma

 Alledes 


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  











IR-8

Sonara 63, Sonara 64

kent





Selection  .B







Mass selection  i

Pure line selection  ii
Clonal selection  iii

Mass selection  i


 Phenotype 
 Cross pollination 

 Self pollination 
 Variability  Heterozygosity 


 Art  

 
 TMV-1, TMV-2 

 Pure line selection  ii

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
 Geentically 





 
 

 RSB-17  CO 4,6,10,14 
Clonal Selection  iii

 clone 
 clonal selection 

  bulb  tubes   Setts 




 Genotype 




 



Hybridization  C
 Parents 

 Hybridization  Cross



 Reombination 

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Hybridization Procedur 
 .I

 Homozygous  Parent 


Emasculation  .II

 Anthers 
 Emasculation 

 Scissor  Forceps   Stamens 


 .III

 Emasculation


Artificial cross pollination  .IV


 Emasculation  Pollen 

 Hybrids  Stigma
 HeteosisHybrid Vigour

 Hybrid  F1  Heterosis

 G.H shall1914  Heterosis  Hybrid Vigour
 Relationship  Crossed 


 Species  Inter Varietal 









 


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Mutation Breeding  D


 Denothera


 Stadler  Muller  Breeding 


Types of Mutations (Based on Origin) 

Spontaneous Mutations  .i




Oenothera gigas & Oenothera nanella 
Induced Mutations  .ii

 DNA 


U.V Rays  X-rays 





 MMSEMS  Formal dehyde 
 Aruno  IR-8

 Polyploidy 




 E











 3xTriploids 








 6xHexaploids  4xTetraploids

Methods of producing artificial polyploids 







 Zygote a
 









 b
 X-ray c
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Hexaploid(6x)–(Triticum aestivum)  Triploid (3x) 


 .1


 .2


 .3


 Heterosis .4


 Germplasm .5


 Clone  .6


 Mutagens  .7


 Emasculation .8


 .9







 .10


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








 Hydrophonics  Mushroom culture 

 Mushroom 


Objectives 
 Ornamental  

 
 

 Balbous   
 







 
 

 Mushroom culture  
 Hydroponics  


 Nursery 

Seedings  
 Marketing  Propogation 

Ornamental Plants 




 .2
Horticulture, Mushroom Culture and Hydroponics

259






    





 Avenue 

 Bottle Brash 

Shrubs 
 Foliage 




 Foliage 


Climbers 


 Foliage  Hooks  Tendrils 


Bubous Plants  
  Tubers   corm  


  Cane  Dahlia   Lilies 

 Forns  monsteraColocasia 
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Indoor Plants 



 Foliage   .1


Tradescantia  Asparages 

Ferns  .2


 Silver fernMaiden heir fern 

Palms  .3

 Halls 
Warf palm, Pygmy Date palm. 

 .4


 BsyophyllumEuphorbia 

Bonsai  .5

 Shallow  Bonsai 

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
 Indoor plants  .1


 .2


 Pots  .3



Terrariums 
 Aquarium 


Home Garden 


 Lawn  Trimmer 




Mushroom Culture 




 Fungus  Flashy  Mushroom 





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 mushroom 
White button mushroom (Agaricus bisporus) .1

Paddy straw mushroom (Volvariella volvacea) .2

Oyster mushroom (Pleurotus ostreauts) .3

Shiitake mushroom (Lentinus edodes) .4

Winter mushroom (Flammillina velutipes) .5


  .1

 UV  D  A  C  33-20 
 Na  P  K 

 Fibre   .2


 Glycewed index  .3

 Antioxidants  C  Anti Oxidants  .4


 Agro wastes  .5

 Recycle 
 export potential  .6

 .7


 Mushrooms 

White Button mushroom .1

Paddy straw mushroom .2

Oyster mushroom .3

 White Button Mushroom   

 Paddy Strew Mushroom 
 Oyster Mushroom
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 White button mushroom (Agaricus bisporous)



 2522  mycelium 

 1814 


Composting  .1

Spawning .2

casing  .3

Cropping and Harvesting  .4

Preservation  .5

Composting  .1


 50 


Spawning .2

 mycalium  spawn  spawn  Spawn 
 Spawning  spawn

Casing  .3

 casing  casing 
 spawn 

Cropping and Harvesting  .4


 87  button 

 Casing 
Preservation  .5

 processin  perishable 
 15  Brine solution  Gawma radiation 

 Dehydration  
 Casing  vaccum cooling  Shelf
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
 .1


 .2


 .3


 .4


Hydropoenics 

 Nutrient Solution 
 Containers 




Water Culture  .1





Culture Solution 


 3.4 .1

 0.65 .2












 2.65 .3

 1.05 .4

 3.0 .5

 .2


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 Substrate 


Importance of Hypothesis 











 .1


 .2


 .3


 .4



Synopsis

 
 Foliage  

 


 

 
 
 

paddy straw white button mushroom  
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wintermushroom  shitake mushroomoyster mushroom,mushroom,

 
 
 


















 



 

 
 


 .1

 .2




 .3

 .4

 .5

 Shelf line  .6

 spawning  .7

 .8

 .9

 i
 ii

Palms  iii
spawning  casing  iv

 .10

 .11

 .12

 .13
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


 ''  '' 




 r-DNA 

  

 

 

 

 
 

 

 

 

 

 
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 .3
PLANT TISSUE CULTURE




 

 '  



'  1901 





 ''  '' 
 1

 2

 
 3

 
 4

 

 5

 6

 1


 

 6.05,6 
 MS 






 '




 ' 











 D2, 4 





2,41AA  



 2


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 
 151210C  15 


 

 3




 



 


 







 
 




 
 4


 


 

 

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 5

3  


 

 
 

 4

 '  ' 











 











 





 

 ' 





 '

 '  




 '  

Encapsulated somatic   

 

 ' embryos 

 6




 


















 21 
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


 
 




 

 
 
 
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
 1





 2


 3


 

 4












 5


 6


  7


 8




 

 











 


 

 

 

 
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
 1

 2




 3






 4






 5

 6

 7


 1

 2

 3






 .4






 5

 6
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







 
 
 
 
 
 





 2  1 
 4  3 


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 .4
AGRICULTURE, FORESTRY AND MEDICINAL PLANTS












 i


   

 . 1




 .1




 1





 2




 3

 i
. 

 ii
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 iii

 4




 5





 9





 
 800  654  1952





 



 1

 2

 3

 4

 5
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 1

 1

 Ocimum Sanctum  1

 LabiataeLamiaceae  2

 anti-catrriastomachiexpectorant  3

 
 4








 5

 6

 2

Menthe piperita Peppermint 
 Lamiaceae 

 '  ' 

 








 
 
 
 
 
 

279



 3

Withania somnifera Ashwagandha 
 Solanaceae  Winter Cherry ginseng 









 
 

 •  
 

•  
 
 

Tippateega  4

 Tinos Pora cordifolia  1

 2

 




 3


  4

 5


 5

 Terminalia chebula  1

 combretaceae  2

 3


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  


 4

 5


 6

 1

 Liliaceae  2

 3

 4


 5

 6


 7

 7

 Curcuma longa  1

 Zingiberaceae  2

 3

 4

 rhizome  5

 3 
 6

 7


 


 8

 8

 Rauvolfia serpentina  1
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 Apocynaceae  2

 3


 4

 
 5


 9

 Phyllanthus emblica  1

 Evphorliaeae  2

 3


 4







 5

   6


 7

 8










 1



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 2




 


 3


 humus  epiphytes 







 1







 2

 a







 b
 i
  i i


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 iii
 c

 3




 4









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











 

 

 

 

 

 

 
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 .5
FISHERIES AND AQUACULTURE




 2.02 


 5  8,129 


















  1












  2

 






5600   3

 20%  80% 

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
 







 i

 ii
 iii













iv
 v
 vi









 i
 ii
 

 i
 ii
 iii




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 













 





 





 Seeweeds 


 Gracilaria  Gelidiella

 Porphyra CaulerpaEntromorphas 






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
 1


 2


 3


 4


 5







  1

  2

 290 
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 3

 4

 5

 




 6










 







 i
 ii


 i




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 ii




 1


 2


 3


 4


 5












 270  i
 24 


 ii
 


 292
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


 iii




 









 



 

 

 












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
 1





















2




 Shore SeinePure SeineSeines 



 3





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









 1


 2


 ''  3


 4






 5









 











 







  





 


 


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














 







 







 

 

 •  








 


 

 

 

 

 

 

 

 

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
 1

 2

 3

 4

 5

 6
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