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1

2

3

1 - 

Optical
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1Cell its Structure and Functions

CentrioleSCERT T
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2 - 

2 1

1

2

3

(Cell Wa ll)

1 - 

(Rheo)

(Coverslip)

Rheo 3(a) - 

2 1

10 5

50

3(b) - 

3(a) 

3(b)

2
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(Rheo)

(3b)

(Plasma Membrane)

(Cell Wall)

(Nucleus) 

(Tooth Pick)

Normal Saline (Methylene Blue)

1

(tooth pick)
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2

Normal saline

3

Methylene blue 4

5

(cover slip) 6

Stain 7

(Precaution)

1

(buccal mucose)

2

Stain 3

4

1

2

3

1 8 3 1

(nucleus)

(organelles)

(Schleiden)

(Cytoblast)

(Eukaryotic cells)

Phloem Sieve tube

(Nucleus)

Nucleus 5 - 

(nuclear membrane)

4

4 - 
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(Prokaryotic Cells) 1

(Eukaryotic Cells) 2

Prokaryotic Cells

(Prokaryotic)

(Cyanobacter ia )

(Cytoplasm)

(Cytoplasm) Stain

Protoplasm vs Cytoplasm

(Protoplasm)

(Lifefluid)

(Cytoplasm)

(nucleoplasm)

(Cellorganelles)

5 4 3 2 1

7 6

(Endoplasmic reticulum)

Endoplasmic reticulum  6 - 
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( e n d o p l a s m i c

reticulum)

(Ribosomes)

(R.E.R)

(SER)

(Lipids)

(Lipid)

ER

lipids

(ER)

(Cytoplasam Frame)

(Biochemical)

1898 (Camillo Golgi)

Compound Microscope

(organelle)

7 -

(ribosome)

(Package)

(Lysosome)

(Regeneration)

(enzymes)

(Lysosome)

6
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(Sucide bags)

(Mitochondria) /

2 - 

Janus Green -  B 1

100 Janus Green - B 200 2

Watch Glass 3

4

(Co ver  s lip ) 5

8 (a)

Cassia tora

8(b) - 

0.5 8 2

150

150 100

(cristae)

(Matrix)

(Power House)
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8(a)

Mitochondria
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Ribosomes

(Plastids)

3 - 

(Rheo)

1

2

4 - 

9(b)

(plastid)

2 1

9(c)

10 4

(Vacuole)

5 - 

Torch Cactus 1

(Cross Section) 2

(Safranine) 3

4

8

9(a) - 
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(Vacuoles) 

200 50

(Thickness)

(Focus)

10 - 

(three dimensional)

1839-1838

(Matthias

1 8 8 1 1 8 0 4 J a c o b  S c h le i d e n )

1882 1810 (Theodor Schwann)

200

(Rudolf Von Vucchow -

1855)
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1

2

10

Vesicles

(Prokaryotes)

2 1

(AS1) 1

a

b
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(AS1) 2

(AS1) 3

(AS1) 4

(AS1) 5

(AS1) 6

(AS2) 7

(AS2) 8

9

10

(AS4)

(AS5) 11

(Stomata) (Peel) 12

(AS5)

(AS5) .13

(AS5) 14

(AS6) 15

(AS6) 16

(AS6) 17
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1 - 

2Plant Tissues

1

2

3

Transpiration 4

5

12
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2 - 

1 - 

1 - 

3 - 

Betel

(Betel) 2 - 

2

4 - 
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/

3

3 - 

(tips)

(Cover slip)

Cover Slip

4 - 

5 - 

(b)

5 4

(Tissues)

14
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5 - 

(meristematic tissues)

(Dermal tissues)

(Packing)

(ground tissues)

(Vascular tissues)

1 - 

(Meristematic tissues) .1
(Shoot Tip)

6 - 

(Meristimatic tissues)

(Meristematic tissues)

(apical meristematic)

2018-19 15

SCERT T
ELA

NGANA



(lateral meristematic)

 ( inte rca lary  mer is tematic  tissues)
(Cambium)

6 - 

(Meristematic Tissues)

8 - 

7 - 

2 - 

7 - 

2 - 

(Tip) (Tip)

(tip)
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(Dermal Tissue) .2

9 - 

-

-

(Dermis)

1

(mesodermis)  2 (epidermis)

(endodermis) 3

(epidermis) (Waxy)

(stomata)

(Guard cells)

(roothairs)
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/Rheo 8 - 
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9 - 

18

(dermal layer)

(epidermis)

(bark)

(root hair) (Stomata)

(Ground Tissue) .3

7 - 

2 (Parenchyma) 1

(Sclerenchyma) 3(Collenchyma)

(p a r e nc h ym a )

(chloroplast)

(Chlorenchyma)

(Parenchyma)

(Aerenchyma)

(Storage tissues)

(Sclerrenchyme)SCERT T
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(Vascular Tissue) .4

2018-19 19

10 - 

(Storage Tissue) (Areenchyma) (Chlorenchyma)

10 - 

(Nehemiah Grew 1641-1712)

1664

(Grew)

( P i t h y )

(Ligneous)

"Parenchyma"

1682 (Histology) 
(Nehemiah Grew 1641-1712)
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(xylem tissues)

12 -  

Phloem

(Vascular Bundles)

(Vascular Tissue)

Phloem

Xylem

11 - 

12 - 

20

Sieve tubes Companian Cells
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t r a c h e i d ( xyle m )

( F i b e r s ) ( t u b u la r  V e ss e ls )

(Phloem) parenchyma

(Sieve (Sieve cells)

(Companion Cells) Tubes)

200

330 redwood

2018-19 21

(Intercalary meristem) (Lateral Meristem) 2 (Apical Meristem) 1

(Sclerenchyma) 3 (Collenchyma) 2 (Parenchyma) 1

(Phloem) 2 xylem 1
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(AS1) 2

(collenchyma) (Parenchyma)

parenchyma Selarenchyma

(Phloem) (xylem)

(bark) (epidermis)

(AS1) 3

-

(Parenchyma)

(AS1) 4

(AS1) 5

(xylem)

(epidermis)

Parenchyma Arenchyma Chlorenchyma 6

(AS1)

(AS1) 7

(AS2) 8

(AS3) 9

(AS4) 10

(AS5) 11

(AS6) 12
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(L.S.)

(T.S.)

Safranin
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a b c

d  e  f

g h i

j k l
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(Sample)    

HCl     

   

(Sample)

1

Hcl sample
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3Animal Tissues
SCERT T

ELA
NGANA



Epithetial tissue 1 - 

2 - 

2

 2 - 

(air

bubbles)

3 - 

I - 

(Vinegar) HCl
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: 

4 - 

HCl

Epithelial tissue

(Connective

Tissue)

(Muscular Tissue)

(Nervous tissue)

(Epithelial Tissue)
Thelial / Epi

1 - 

(Squamous Epithelium)

4 - 
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2 - 

Slide Box

Slide

5 - 

(Granular Epithelium)

3 - 

Slide Box

Slide

6 - 

(Connective tissue)
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(Areolar tissue)

Fibroblast Fibroblast

(Areolar Tissue) 7 - 

(Insulator)

(Globules)

(Bone Marrow)

2018-19  29

8 - 

9 - 

Mast cell
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10 - 

(Cartilage)

11 - 

(Ligament)

12 - 

(Tendon)

4 - 

(Questionnaire)

Bu l le t in  Bo r ad

30
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Story of blood

26

24

20 36

5

Heparin

3 WBC 2 RBC 1

(RBC)

5

120

(Spleen) (liver)

RBC

(Basophils) (Neutro Phils)

(Esinophils)

W B C

(Pus)

(monocytes) (Lymphocytes)

(Antigen)

(Antibodies)

(Neutrophils)

(Microscopic Police Man)
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( S c a v e n g e r s )

(Landsteiner)

AB B A

O

AB

"O"

Kit

Disposable Needle

Kit 

(Reagen t s )

2-8
o

C

(100

Tests) 

5ml Anti - A Sera 1

5ml Anti - B Sera 2

5ml Anti - RhD Sera 3

10 4

1 5

100 (24G) 6

1 7

Tooth Picks 70%

1

slide

Slide 2

13

- 

Template 13 - 

32
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antiserum 3

14 - 

antirena 14 - 

4

(Ring Finger

5

 Needle

Sterilize

6

antisera

7

(Needle)

anti Tooth Pick 8

s e r u m

Tooth Pick

Sample Sample

RBC 9

Rh

15 - 

Type B - 

(Anti B) 

A - 

(Anti A)

A

B

AB

O

Anti-B Anti-A

Anti RhD 

( Rh+) Rh Anit Rh-D

(Rh-) Rh
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(Needle)

Disposable Needle

Health Inspector

(Muscular Tissue)

(Contractile Proteins)

(Voluntary Muscles)

(Skeletal Muscles)

(Straited Musles)

34

16 - 

SCERT T
ELA

NGANA



(Smooth Mucsles)

(Involuntary Muscles)

( U t e r u s )

Intercalated disks 

 

(Nervous Tissue)

6 - 

Slide Slide Box

(Cyton) 1

(Dendrites) 3 (Axon) 2

2018-19  35

5 - 

Slides Slide box
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(Nissal's Granuels)

Dendrites

(Axon)

(myeline Sheath)

(Ranvier  Nod es)

36

17 - 

(WBC) (RBC)

Nissl
Granules

Cyton(cell body)

Nodes of Ranvier
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(AS1) 1

(AS1) 2

(AS1) 3

(AS1) 4

a

b

c

d

e

(AS1) 5

(AS7) (Shock) 6

(AS1) 7

(AS2) 8

(AS5) 9

(AS3) 10

(Bloos reports) 11

(AS4)

(AS5) 12

13

(AS6)

(AS7) (Blood test) 14
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Plasma Membrane

1 - 

Get in go out

38

4

1
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100

100

3 1

1 3-

3 1

100

4 3 2 1

100

1 - 

100

2 - 

392018-19 
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1(a)

1(b)

 

3(a) - 

3(b) - 

3(c)

40

2
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 O s m o s i s  

Osmosis 

2 - 

Filtration  

4  (a)

4  (b)

500ml

4 (a) 1

  4 ( b)   

/ 100 2

3

4

412018-19 
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(Permeability)

(Selectively Permeability)

Endocytosis

Osmosis)

(Plasmodwsmata)

a

b

c

d

42

SCERT T
ELA

NGANA



3 - 

Dil HCL

5 4

HCl 5 ( a )

5 ( b )

5(d) 5(c) 

4 2

(Exosmosis)

(Endosmosis)

432018-19 
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HCL

CaCO3

/

10

6(e) - 

6 - 

100

10

 100 

44

10ml 7  ( a)       7  ( b) 7 (c)
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Osmosis 

FR E D D I E

DAVID BOWIE  MERCURY

S e m i  p e r m i a b l e )

membrane

Desalinity

Revers Osmosis

Stomata

DIFFUSION

4 - 

452018-19 
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5 - 

KMnO4

 

6 - 

 (Water based ink) 

KMnO4  

46
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(AS1) 1

(d) (c) (b) (a)

(AS1) 2

(a)

MIC (b)

(c)

(d)

(AS1) 3

(AS1) 4

(AS1) 5

(AS2) 6

(AS2) Saline 7

(AS2) 50 8

(AS2) 9

2018-19 
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(AS7) 10

(AS7) 11

(AS5) 12

(AS6) 13

(AS7) 14

(AS7) 15

1

Reverse Osmometer

Reverse Osmosis

(Dialysis) 2

1947 Dr.William kolf

 Dia = through , Lysis=splitting ) Lysis Dia)

3

Hypotonic Hypertonic Solution

Anexure
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49

Hypotonic Solution

Cool Drink

(CO2)

Dehydrate

90 80

2018-19 
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1 - 

50

5

/

1 

Diversity in Living Organism-Classification
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2 - 
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/

2 
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3 - 

52

/

1

2

3

4

5

3  
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(Dicotyledons)

(Monocotyledons)

Venation 

5 - 

/

2018-19 53

4 - 

annexure

/

Leaf Venation

1

2

3

4

5

6

1 - 

4 
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Variation

/

6 - 

10

54

(Segmentation)

/

6 

5 
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(Variations)

/

Variation

7 - 

.1

.2

2018-19 55

1 - 1

2 - 2

7 
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.3

.4

.5

.6

"Origin 1859

of species"

Charak

 Sushrut

Prasara

Vrikshyurveda 

56
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(Carolus Linnaeus) 1758

(Species) (Genus)

Homo (Homosapiens)

Sapiens

Order

Phylum

(2) (1)

Thomas Whittaker

1969

2018-19 57

Fungi

Plantae

Chromista

Fungi

Plantae
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E u k a r y o t i c

Prokaryotic

Heterotrophs

Whittker

Prokaryotes

T h e r m o p h i l e s

Extreme halophiles

DNA

LUCA /

Last universal common

LUCA ancestor (LUCA)

Domain 

 Bac ter ia Arc haea

Woese Eukarya

Prokaryotic

Nuclear material

Peptidoglican /

E u k a r y a

Eukaryotic

58
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/

P r o k a r y o t a

E u k a r y o t a

Archaea

/

Monera

Monerans

A

B

C

D

Flagella E

Cilia

F

  Bacteria  G

 3 - 

Archae bacteria

Eu bacteria

Cyano bacteria

Protista

2018-19 59

Heirarchy 2 - 

Life
SCERT T
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A

B

C

D

Colony E

F

G

H

(4)

Fungi

A 

Eukaryotes B

Head

C

/

Reproduction D

Spores

E

5 - 

Plantae

60
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Fern Moss

8 - 

Dissecting Microscope

8

Spores

 6 -

Sporangia

Fern

7

C r y p t o g a m s

  

8- 

2018-19 61
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Pine Phanerogams

Cycus

Angiosperms

(Heterophic) (Eukaryotic)

(Pore bearing) Porifera

(  ) Gymnosperms

Pine

Monocot Dicot

Spicules

62

9 - 

    FLOW CHART  

(Phanerogams)

Gymnosperms Angiosperms

Dicot

Cryptogams

Monocot

Flow Chart

10 - 
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Sponges

Coelenterata / Cnidarians

(Gastrovascular Cavity)

( C o r a l s )

56 3 (Colony)

Colonies

(1800)

(Solitary)

(Coral)

Platyhelminthes )

(Bilaterally symmetrical)

Triploblastic

Coelome

(Dorsiventrally)

Flatworm 

Planarians

Nematoda
Nematoda

(Bilaterally symmetrically)

(Worms)

Elephentiasis

(Filarial worms)

Pin worm

 Annelida 
(Triploblastic)

(Bilaterically symmetrical)

(True body cavity)

2018-19 63

11 - 

12 - 

13 - 
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Segments

Habitat

Earth worm
Leech

14

Arthropoda

B i l a t e r a l l y  s ym m et r ic a l

Segmented

 15-

  Molusca  

B i l a t e r i c a l

s ym m e t r y

(Foot)

Mussles Snails

Echinodermata

Echinos

Derma

Skin

Star fish

Protochordata
B i l a t e r a l l y  

symmetrical

(Notochord)

Chord

64

14 - 

16 - 

17 -  

15-
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Amphioxus

Harzmania Balanoglossus

18-

Chordata  

3 2 1
3

(IBS)

2004

Vertebrata

Dorsal Nerve cord

Gill pouches

     

Amphibians    Pisces

Reptiles

Aves / Birds

Mammals

Whales Dolphin

2018-19 65

Molluscs
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/

Tape worm

Flat

Helminthes- Worm - worm

 Platy - Flat -

(Ascaris)Round worm

 Platyhelminthes

Parasitic

(Pseudocoelomates)

(Helminthes)

Earth

worm

annulus- rings- edios- form-

Annilidians

Cockroach

Insect

2018-19 67

SCERT T
ELA

NGANA



Arthro- jointed- pod-legs-

thorax head

abdomen

Snail

Molluscs
p e a r l

Oyster

Star fish

Sea beach

Ray

derma- skin-

echinos-spine-

Echinoderms

Benthic 

Pentameral

fivefold symmetry

fish monger

Vertebrates 

68
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Gills

Nomenclature

(Capital letter) Genus 

(Small letter)

Nomenclature

Batata

(P r in t )

Italic

Magniferaindica  

Homosapiens

9 - 

2018-19 69
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Eukaryotic .1

Prokaryotic

Colonial .2

.3

.4

70

Evolution Classification Variation Diversity Fauna  Flora

Genus Family Order Class Phylum Domain Kingdom

Binomial Nomenclature Species

Prokaryotic Eukaryotic

Colonial

Whittaker

Animalia 5 Plantae 4 Fungi 3 Protesta 2 Monera 1

TB 15
(Main

Folder)\SCIENCE\9
Biological

TB 15
(Main

Folder)\SCIENCE\9
Biological
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2018-19 71

TB 15
(Main

Folder)\SCIENCE\9
Biological

Cavalier- smith

Chromista  3 Protozoa  2 Bacteria 1

Animalia 6 Fungi 5 Plantae 4

Nomenclature 

Binomial nomenclature

Specific name Generic

(AS1) Variations 1

(AS1) 2

(AS1) 3

(AS1) (Dicot) (Monocot) 4

(AS1) (Whittaker) 5

(AS1) 6
a

(Insect)  b
Radially c

symmetrical
(AS1) 7

(AS2) 8
9

(AS4)

Dicot
D

Monocot
M

1
2
3
4
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72

10

(AS4)

(AS5) Invertebrates 11

(AS1) 12

(AS6) 13

(AS7) 14

Anexure 1 - 
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(Embryophytes) 

Thallophyta

Bryophyta

Pteridophyta

AngiospermsGymnosperms

Monocotyledons Dicotyledons 

Annexure 2 - 
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Porifera 

  Nematoda    

Endoderm

Chordata

(Craniata)

Annexure 3 - 
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Incidentally

/

(Simple Idea)

(Ner ve Im pres s io ns /

Signals)

2018-19  75

6Sense Organs
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(Stimulus)

(Stimulation to Sensation)

Stimulants (Stimulants)

(Organs)

(receptors)

(Nerve Signals)

 (Sensation)

(Interpreted)

(Interpretation)

(Motor Nerves)

1 - 

1 - 

2 -

76
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2 1/4

(Coffee)

Snacks

2018-19  77

(Plato) 2300

1220A.D Albertus Magnus

Albertus Magnus

17 (Physiology)

(Instruments)

1600AD Johannes Kepler

19

(Texture)
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( C h a n g e

Detectors)

(CoolPool)

(Receptors)

(Change Delecetors)

(worker)

1

3 - 

1

2

(Eyeball)

2(a) - 

2(b)

78

Conjunctiva 
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(Forcibly)

(Pupil)

( E y e  l i d s ) /

( E y e  B r o w s ) ( E y e - l a s h e )

(Lacrymal Gland)

(Conjuctive)

(Eye Ball)

1/6

(Sclerotic layer /

(Retina) Sclera)

(Cornea)

(Optical Nerve)

Chorord

(Pupil)

P u p i l

(Iris) Choroid

Suspensory ligament

(Aquous

(Vituors Chamber) Chamber)

(Cones) (Rods)

(Non Vision)

(Yellow (Blind Spot)

(Macula/Fovea) Spot)

(Image)

Up side Down

(Visual Reversal)

(Sensory

Processing Regions)

(Cross over)

" M a p s "

Electronic Digital Camera

(Process)

Process

2018-19  79
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Chip Digital Camera

Lens 

retina

retina

Correvtive lenses

( L ig h t

(Photo Senstive cells)

Receptors)

(cones) (Rods)

(nerve impulses)

Processors

Rhodopsin 125

Pigments

Iodopsin

Pigments

5(b) 5(a)

Fovea

80

3-

discs

discs

SCERT T
ELA

NGANA



Scan Fovea

(Optic

Nerve)

Patte rn of Nerve

Impulses

(Three Dimensional Picture)

Blind Spot (Blind) /

(misses)

(spot) (Registered)

4 - 

"+"

8-10

Blind Spot

Hole (Visual Field)

(Green line)

4 - 

(Eyelashes) / Eyelids

(Conjuctive)

(Epilhelium)

Mechanical Schocks

Iris Sclera

2018-19  81
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(Eyelashes)

(Pupil) Iris

(Gap) (Adjustment)

Iris

( C i l i a r y  M u s c l e s )
Adjust Suspensery Ligament

5 - 
Iris 1

I r i s 2

Patterns

AADHAR

Pattern Iris

Finger Prints

(Focal length)

(Moderate)

6 - 

1

2

1/16

16

/

7 - 

/

5(b) -  5 (a) - 

5(a)

5(b)

82

SCERT T
ELA

NGANA



5(d) - 5(c) - 

5(c)

5(d)

Pattern

(Grid)

(Grid)

(Visual pathways)

Intract

(Grid)

Lines

Dry eye Gaucoma Night Blindness

Colour blidness Catract

2018-19  83

 Taking care of our Eyes 

Check list

/

/ 25cm

/

/ (A)
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(Pinna) (Flap)

Ear Canel

(crumpled)

(Wax)

Ceruminous Glands

(Sebaceous Glands)

(Ear Canel)

(Auditory Meatus)

(Tympanum/Ear

Drum)

(Malleus)

84

/

/

/

/

/

Ear 

Outer Ear (Pinna) 1
Auditory Canal / 2

 Eardrum 3
6,5,4

Semicircular Canals
Cochlea 7

Vestibular Nerve 8
Cochlear Nerve 9
Eusatchian Tube 10

Ear Ossicles 11
6
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(Stapes) (Incus) (malleus)

Oval Windows

( C o v e r )

Round window

Labyrinth

Membranous Labyrinth

Semi Vestibule Membranous Labyrinth 

Cochlea Circu lar Cana ls

Utri culus Sacculus Vastibule

N e r v e  F i b r e

Vestibular Nerve

Vestibule

(Endo Lymph)

Vestibular Apparatus

(Posture)

(Cochlea)

S c a l a S c a l a  v e s t i b u l i

Scala Tympani Media

Vestibular membrane (Tubes)

Basilar Membrane

Scala tympani Scala Vestibuli

Scala Media Perilymph

Organ of Corti

Cochlear Primary sensory cells

Vestibular nerve fibre

(Auditory Nerve)

(The Hearing/Auditory Sensation)

Auditory meatus

Oval Windows

Bacillary Membrance

Organ of Corti

8 - 
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Processing

Caring for the Ears

Ear Wax

E a r d r o p s

(Juices)

(Prescribed)

(Nostrills)

Nasal Septum (Nasal cavity)

(lining)

(olfactory receptors)

Smell and our nose

7 - 

(The Smell or olfactory sensations)

(Jack fruit) (Artabotrys)

(Incidentally)

86

Nasal septum
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(Skin linning)

600

1500

Nasal receptors

/

mucous

(Germs)

9 - 

Taking Care 

Papillae

8 - 

(Texture)

2018-19  87

Taste Buds
Filiform papillae

Vallate papillae

Foliate papillae 
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(Subtle

Distictions)

/

Nasal Passages

(Gustation)

( S ha d r u c h u l u )

(Vagaru)

" U m a m i "

(Savoury) Umami

Monosodium Glutamate (Cheese)

"Huching" (MSG)

(Cuisine)

Papillae Papillae 

(Nerve)

"Hotline"

Developmental Changes in Taste

 

10 - 

Test

(Palate)

/

(palate)

(Trigger off)

Process

(Signals)

11 - 

88
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F il if o r m F la k e

Papillae

Fungi Formpapillae

Papillae

Circumvillatepapillae

Foliatepapillae

Filifo rm

(Sites) Papillae

Pore Pore (pore)

(Epithelial Cells)

Taste cells/Recepoters /

(Main Nerve)

(Processing)

12 - 

(cuminseed)

(Care)

9 - 

2 1

4 3

Fat globules 6 5

Epidermise 8 Endodermis 7

Pore 9

2018-19  89
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 (Cutaneous

Receptors)

Dermis (Epidermis)

Epidermis

Stratum Corneum / cornified layer

Granular layer 

Malphighian

layer

Epidermis Dermis

Elastic Comective tissue

Hair follicle

(Fats)

First Level

Cutaneous

13 - 
Bundle 3 Tooth picks

Tooth Picks

Record

Cross(x)

(Pigments) Melanim

Pigments

(Stimulation)

Tactile receptors

Noci receptors Pacinian Corpuscles

14 - 

(Braille)

Deco lou ra t ion

Rashes

90
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Chicken Pox Measles

Leucoderma Melanin 

Ringworm

Suspensory ligment Choroid layer (Conjuctive)

C o l o r H y p e r m e t r o p i a M y o p i a

C e r u m i n o u s  g l a n d s P i n n a b l i n d n e s s

Auditory nerve , basilar Membrane Vestibule Semicircular canals (Tympanum)

Vallate Papillae Filiform Papillae Fugi form papillae Olfactory sense Chemoreceptor

Leucoderma Tactile receptors cutaneous receptors Melanin Foliate Papillae

5

(Adjustable)

Lubricant

Cones Rods

Novision

Sebaceous Glands Ceruminous Glands

Ear canal Auditory meatus

SCERT T
ELA

NGANA



92

Papillae 10,000

Cutaneous Receptors

(Process) (Pathways)

(Path ways)

(AS1) I
(Bright Color) 1

2

3

4

(AS1) II
The rationale behind seeing is just the impression of the image in the retina. 1

2

Finger Prints Pattern Iris 3

4

5

(AS1) III
1

Iris 2

3

Ear Canel 4

(AS1) (Processes) IV
1

2

3

(Pungent) 4

(AS1) V
_________________ Choroid layer 1

______________ 2

____________ Patterns Iris 3
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__________ 4

_________________ 5

(As1) VI

1

D - d C - c B - b A - a

2

d c b a

3

b a

d c

4

b a

d c

5

b a

d c

(AS2) VII

VIII

(AS4)

(AS5) IX

3 2 1

(AS7) X

(AS6)  XI

(AS7) XII
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(Animal Behaviour)

7Animal Behaviour

 94

2 - 

1 - 
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(Physiology)

(Stumuli)

(Smell)

(Instinct)

(Imprinting)

(Conditioning)

(Imitation)

 (Instinct)

2 - 

3 - 

(Imprinting)

Imprinting

4 - 

Imprinting

2018-19 95
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(Card Board) (Balls)

Imprinting

(1903 to 19 89)

(Geese)

(Imprint)

1973

Conditioning

(1849-1936)

Conditioning

           

Conditioning

Conditioned

Response

 96
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6 - 

Conditioned

Shock

Conditioning

Imitation

Imitation

(Chaimpanzee)

Instinct

2018-19 97

7 -
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Imitation 

Conditioning

Conditioning

(Advertisers)

Investigating Behaviour 

(Field)

Signals

Signals

Tagging
Bio-Divers ity

Lorenz

(Controlled Conditions)

(Dark)

 98
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20 15

1 - 

 Im p r in t i n g

Co nd i t io n ing  ( In s t i n c t s )

(Imitation)

2018-19 99

8 - 
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Conditioning  Imitation Imprinting

(Communication)

Pheromones 

Tailor Bird

(Leaflets)

9 - 

Mammal (Beaver)

Dam

 100

Beaver Carrying a Log 10 - 
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4

(Wasp)

11 - 

Scrabjay Bird 12 - 

Scrubjay

Scrubjay

13 - 

2018-19 101
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(Logic)

Dolphin

(Hermon) 

(Kavalo Basin Mammal Laboratory)

Hippo Allen Phoenix Akkikomoi

13 - 

Tub

(Ball)

Tub

(ball)

Tub (ball)

 

(Whistle)

(Alex)

1977

(Irene Pepperberg)

100

(Shape)

15  -  

Alex

Differences  Similarities

 (Bannery)

Cherry

 102
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Creativity

7

(Hedgehog)

Beetle

Bombardier Beetle

 

16(b) 16(a)  

(Enzymes)

2 - 

1

/ 2

3

4

5

6

/

7

Biodiversity

 Ethology

(Zoology)

Neuro

(Evolution) (Ecology) Anatomy

Duch 1930 (Ethology)

(Nikolas Tinbergen0

(Konard  Lorenz)

Karlvon Frisch

1973

Imprinting (Reflex) (Instinct)

Ethology (Imitation) (Conditioning)

2018-19 103
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 104

(Animal Behaviour)

(Investigation)

(Ethology)

(AS1) (Reflex Action) 1

(a)

(b)

(c)

(d)

2

(AS1) ________

(d) (c) (b) (a)

(AS1) 3

(AS1) 4

(2) (1)

(AS1) 5

6

(AS4)

7

(AS6)

8

(AS7)
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6

50

600

1.4

(Data)
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8
-

Challenges in Improving Agricultural Products

1 - 

FP/PG (FP)
1.18
0.80
1.45
0.56
0.62

2.83
1.8

3.13
1.1

1.03

2.4
2.23
2.16
1.95
1.65

1961 - 1971
1971 - 1981
1981 - 1991
1991 - 2001
2001 - 2011
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1991-2001

1 - 

- 106
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/

5830

3400

2430

1

2

3

4

5

2018-19  107

2 - 

(kg/he) (Kg/he)

2,430

3,400

5,830

4,100

5,130

39,600

19,800

4,040

5,200

4,570

4,660

4,320

4,900

56

78
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6

1

2

3

(Hybrid Variety)

Annexure

2(b) 2(a) - 

(Irrigation)

1 

- 108

1 - 
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(S tarch)

100

180 260

1 - 

4 - 5

3 - 

0.1

1

999

0.1

2

- 

2 - 

(Stomata)

2018-19  109

2 - 

W
at

er
 e

va
po

ra
tio

n
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4 - 

(Phloem) (Xylem)

Drip Irrigation

Pipes

Pipes

Water Shed

- 110
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2  -
(Block Graph)

(Route Map)

/
/

Macro Nutrients

(Micro Nutrients)

3 - 

2018-19  111

3 - 

67 22 34 2,240

67 22 56 1,568

146 15 56 1,792

39 20 36 2,016

202 17 90 67,200

45 22 78 1,904
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(Crop Rotation)

(Croprotation)

(Cereals)

(Cultivating The Mixed crops)

- 112

4
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5 - 

6 - 

7 - 

150 50
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8 - 

(Organic Manure) 

(Humus)

(Jatropa)

- 114

Kg/ton 5 - 

3 - 4 4 - 7 5 - 7

6 - 12 4 - 8 5 - 10

3 - 10 3 - 9 4 - 15

1 - 2 1 - 2 5 - 6

1 - 2 1 - 2 1 - 3

SCERT T
ELA

NGANA



3 - 

(Berseem)

6 - 

9 - 

6 - 

/

7.1

6.2

3.3

7.2

7.5

8.5

25 8

90 70

6 -

6 - 

(Soil Testing) 

"Bhusara Pariksha Kendra"

Soil

Technologist

2018-19  115
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/ (Soilnutrient Management)

(Vermi Composit)

Case Study

(Soil Health)

"Agriculture DOT

Vermi Compsit Field Officers"

Vermi Compost 10 1 1/2

Sheds Beds

Vermi Compost Bed 11 - 

3 - 4

Beds

Bed

30% 40% Bed

(Gunny Bags)

40-45 60

Beds

6

1

  10- 

- 116

(Vermi Compost) 
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(Vermi Compost)

Panchegavya

(Paste)

Panchgavya

(Sprayer)

Panchgavya3%

Panchagavya 12 - 

Organic Farming
30 20

(Fertilizer)

(Soil Productivity)

(Soil Fertility)

(Soil Health)

O r g a n i c

Farming Farming

( p e s t

(Mixed controlled)

Crop)

Organic farming

Microbial Culture

2018-19  117

Biotertilizer 7

Pencillium  Micoryza

Bicillus 

pseudomonas

Rhizobium

Azospyrullum

Azo bacteria
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-

13 - 

Super Phosphate NPK

8 - 

K

%

P

%

N

%

0 0 46

0 8-9 0

0 0 21

44 0 13

50

46% 23

50

- 118
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The Method Determind the effect

(IR-8) (Hybrid) (Peta)

3  -

3 - 

IR- 8 Pe ta

3

120kg

5-3 Sonara-64

 2 - 

Weeds

(weeds)

1

2

3

2018-19  119

Peta

IR
 8
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14-

3 - 

Insects & Plant Diseases

( Fu nga l Ru s t i n g

Growth)

F u ng i c id e s

Weeding

(immunity)

Herbicides Weedicides Pests

(weeds)

(Expose)

- 120

14 - a cb
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(Natural Food Chain)

(Different Eco System)

Pesticides

Natural Pest Controlling Methods
Synthetic Pyrithroids

Pest Insecticides Pesticides 

Pests

Fr iendly  Insects

 Lady Bird Mirids Chrysola (Dragon Fly)

worms Beetle

Stem borers Trips Jasids

2018-19  121

15 - 

Pesticides (Insecticides)
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Stem Trycoderma Bacterium

Gram Caterpiller Tabacco Caterpiller Borer

Bacillus Turengenisis

Pests

16 -

Pests (Mixed Crops)

(black

grain)

Tungro Virus

Gram Gingelli

cater piller

Spotted Corn 

Dried disease Boleworm

Akarshaka pantalu

Jetropa

Marigold

(quality)

Progressive

- 122

Drip IrrigationIrrigation Fungicides Insecticides

Crop Rotation  Organic fertilizers Bacterial Culture (immunity)

TB 15
(Main

Folder)\SCIENCE\9
Biological

TB 15
(Main

Folder)\SCIENCE\9
Biological
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0.1%

Stomata

(Aruthadi Pantalu) Dry land crops

Macro nutrients

Micro Natrients

Rotating Crops

(Mixed Crop Culitvation)

Humus

Green Manure

Vermi Compost

Pesticides

(AS1) Global limits 1

(AS1) 2

(High yielding) (a) 3

(AS1)

(AS1) (b)

(AS1) 4

TB 15
(Main

Folder)\SCIENCE\9
Biological
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- 124

5

(AS1)

(AS7) 6

A Insecticide 7

(AS2) B

34-20-45 Test 8

(AS2) Pesticides

(AS3) 9

(Weeds) 10

(AS4) (weeds) Project

(AS5) Block 11

(AS6) Herbicides Insecticides Pesticides 12

(AS6) 13

Pesticides 14

(AS6)

(AS1) 15

(AS4) 16

17

(AS7)

(AS7) Pest 18
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(Hybridization) a

(Hybridization) (Genetic Engineering)

(Develop)

Hybrid

(Hybrid Varieties) b

(Crossing) (Genetically)

(Hybrid Varieties)

Anexure

TB 15
(Main

Folder)\SCIENCE\9
Biological

Science\FIG
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- 126

1911 Dr. G.P.Hector 1911

Economist Botanist

(Crop Specialist) 1912

(ICAR)Inidian council of Agricultural Research 1929

1950 (Specialist)

445

Red and Yellow equal to Rellow

Chandrakanta

6 5

(Stamens)

TB 15
(Main

Folder)\SCIENCE\9
Biological

Science\FIG
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Pomato

Pomato Plant

c

Genetically Modified seeds

(GMS)

GMS

Genetically Productive Practices

Mono culture (Uncontrollable)

(Underisable) (Ecosystem) Pesticides

Multinational B.T.Cotton

Pomato
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(Compost / Biofertilizer)

/

/ Synthetic Material

14% 20-60% NPK

Crusting

Erosion

3 2 1
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17

16

95%

5% 

2018-19  129
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D r u m s t i c k

Drumstick Hellconia

Aspergillus

- 130

92 30

System of Rice Intensification "SRI"

3000 2500

5000
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Cypress Mangrooves

Knees Pneumatophores

Mangrooves 1 - 

(Aerial Roots) Knees

12

2018-19 131

9Adaptations in Different Ecosystems
SCERT T

ELA
NGANA



1 - 

Balsam (aloevera)

2 - 

Duck weed

1 -

(Succlent

Stem)

(Xerophytes)

2 - 

( x e r o p h y t i c )

Ki t t a n ar a

Boabab Tree

3 - 

132
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Pebble Pebble Plants

(Petals)

6 - 

Side winder adder

Golden mole

2018-19 133

Pebble plant 4 - 

5 - 

sand grouse
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(Kangaroorat)

Sand Grouse

(Funny soles of fennex fox)

Sand Diving

(Nocturnals)

Cuttle fish Fire Fly, Crickets

Flippers  

Floaters (Fins)

(Planktons)

134
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2,000

Squids

10

(105Newton/meter2)

Diving Craft

Seals

seals

(flippers)

2018-19 135
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Bladders

buoyancy

Bladders

Bladder

Bladder

Bladder

bladder

Aanemones

blubber (insulation)

Mussels Barnacles

Clown Fish

Herring Gulls

Camouflage

Camouflage Symbiosis

Paper Presentation

136

SCERT T
ELA

NGANA



(Zones)

8 -

Zones

8 - 

(Zones)

Zones

2018-19 137

1 - 

/

flying Physalia

anemones  fish

200 0 30oC Euphotic Zone

 Lantern fish

Seacucumber  kelps

Coral Squids

2000 200 4oC 39oC Bathyal Zone

(Twilight Zone)

tripod angler Brittle Star  6000 2000 3oC 2oC Abyssal Zone

SCERT T
ELA

NGANA



(Euphoti Zone)

Zone

Herrings Trouts

Coral Jelly fishes

(Diatom) Continental Shelf Area

80%

Zone

Coral 9 - 

(Bathyal Zone) 

Corals Kelps

Zone Squids

ray

Ray Fish 10 - 

(Abyssal Zone)

(Scavengers)

Bellies

Brittle Star 11 (b)

138

Angluar fish 11(a)-
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600 Electric Eel

eel

(Knife Fish)

Euphotic

E u p ho t ic

Abyssal

 Eu pho t i c

Abyssal 

Bathyal

Puddle

Limnetic Littoral

Profundal

2018-19 139

(Zones) 12 - 
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(Littoral Zone)
Littoral Zone

Several Crusta Ceans Clams

(Mosses)

Predators

(Limnetic Zone)

 Cyclops Daphnia

Shrimps Crustaeeans

Water

Pistia  wolfia hyacinth

Pho t ic Limne t ic Li t t or a l

Zone

(Profundal Zone)

Profundal Zone

Glossogobius eel Crustaceans

Dondu

(detritus)

(Badgers otters)

alligators

Beetels Skaters

Swans

140
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3 -

Egrets Herons

3.5%

Estuarine

2018-19 141
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Eichhornia Water Hyacinth

Crassipes

142

14 - 

Water hyacinth

13(b) - 

13(a) -
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Fur

Fur

16 - 

2018-19 143

15(a)

15(b)

15(c)
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Winter Sleep (Hibernation)

Summer Sleep (Aestivation)

Lichens

Flaky

Lichen

Lichens 17 - 

Lichens

Lichens

Finches

1 8 8 5

Galapogos

HMS Beagle

Finch Finches

Finches 13 Galapogos

Finch

144
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Stubby Finches

2018-19 145

Finces

18  -

Finch 

Mangrove Finch

Finch 

Warbler Finch 

Small Ground Finch

Medium Ground Finch
Large Ground Finch

Finch

Finch 

Finch

Finch

Finch

Finch

Cocos Island Finch

Euphotic zone            

 Profundal Zone  Limnetic Zone  Littoral Zone  Abyssal Zone  Bathyal Zone

        Phytoplanktons

TB 15
(Main

Folder)\SCIENCE\9
Biological
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Succulent fleshy

Abyssal Bathyal Euphotic

Profundal Limnetic Littoral

Fur

(AS1) 1

(AS1) 2

(AS1) 3

(e d c b Mangroove trees a

(AS1) Abyssal Zone Euphotic Zone 4

(AS 1) 5

(AS1) 6

7

(AS1) 

(AS1) _8

TB 15
(Main

Folder)\SCIENCE\9
Biological

TB 15
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c
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Environment

 ( I n d u s t r i a l i z a t i o n )

 (Transportation) (Construction)

(Deforestation) (Agriculture)

VII

(Properties)

(VII)

10% 10%

Humus80%

(Fungi)

(Bacteria)

10Soil Pollution
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(topography)

Parent Material
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Parent Material
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.2
pH

pH

5.7 5.5

Acidic 7 pH

7 p H

pH (Alkaline)

pH

Acidic

Degradation

pH

pH Na , K , Ca , Mg s

Nutrients

Microbial Activity

.3
(Mass)

Virus

(Gopher)

Fungi Microbes

2 - 

Cycles

Mineralization

Nutrients

ions

N u t r i e n t s

Biogeochemical cycles 
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Soil Fungi Fungi

90

Mycorrhizae

(Zinc) Fungus

Copper

Mycorrhizae

(Pores)

(Mycorrhizal action in soil)

pH

Alkalinity Acidity
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Nutrient
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Organic

Challenges in Improving Agriculture

Land Pollution

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

(waste)

(Varandah)

Dust bin

(Table)
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(dry) (wet)

1

2

3

4

5

30

365

2 - 

1 - 
(Table)

(wet)

3 - 

/

(wet)
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(table)
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5% 

1%  

2% 

8% 

32 % 

15% 

2% 

20% 

7 %  

(waste materials)

(i)

(biodegradable waste)

(microbes)

(waste)

(ii)

(Non-Degradable waste)

Non DDT

Degradable waste

"e

waste waste" 
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Non-Degradable

/

(leaching)

 

(Solvents) (Petroleum hyderocarbons)

(lead)

(Industrialization)

(Pollutants)

(herbicides)

(Deforestation)

(Fertilizers)

(Nutrients)

/
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(Fertilizers)

cd pb

N P K

(Protien)

' C '

Indiscriminate use of Pesticides
insecticides, and herbicides.

(virus) (Fungi)

DDT

DDT (Gammaxene)

( B io m a g n if ie d )

Metabolism

(Brown

Osprey Peliean)

DDT

(USA)

DDT

Benzyne hexa Chloride BHC DDT

(Chlor ina te  d ihydr o

(Organo phosphate) carbons)

( M a l a t h i o n ) ( A l d r i n )

(Furodan) (Dieldrin)

(Pests)

(Root Crops)

Biomagnification

Phytoplankton
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Phytoplankton

BHC's DDT

Phytoplankton (Zooplankton)

phyto p lank t o n

Phytoplankton

( C o n c e n t r a t i o n )

Biomagnification

Dumping of Soild wastes

19

(Non Degradable Solid waste)
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(waste)

Waste (Solid)

(waste tire)

(Waste)

(waste) 1

(Sanitation)

(residne)

(Hazardous solid waste) 2

3

(Infetction Solid waste)

(waste)

(waste)

(Pack)

Recycle

( r ecyc le )

(mines)

90%

(D ry

Cleaners)

(Drums)

(Deforestation)

(Timber)
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7 - 

(Species)

(Deforestation)

(Flora)

(Fauna)

Co2

Urbanisation

(City waste)

Sweepings

(Non

D e g r a d a b l e )

50,000

80,000

(methane)
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Pathogen

(Cadmium)

( l e a d ) ( C h r o m i u m )

(Selinium) (Arsenic)

( S a n i t a r y)

Harmful

10

(waste)
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Congenital

1

(Water logging) 2

3

Fixation

Nutrients

(Tanks)

( F l o r a )

(Fauna)

Salinity

(Clogging drains)

Environmental long term effects of
soil pollution

Taint

Reducing Chemical Fertilizers and
Pesticide use

(Pest control)
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(Recycling and recovery of materials)

(Recycle)

17

(Reforesting)

rotation of crops

Solid waste management

32

364

590

2021

(Disposal)

9 - 

(Acidic)

Neut r i lized (Alka line )

(Insoluable)

(Biodegradable)
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(Incineation)

Pyrolsis (residue)

Incineration

(Corn

Paddy Combs)

Straw

(Acitic Acid)

(Aceton)

(waste)

/

(Aerobic/anarobic)

(Cowdung)

(Gobar Gas) (Methane)

(Bioremrediation)

( B i o l o g i c a l

remady)

(Incineration)

Sediment

Microbes

(Bioremediation)

Phytoremediation

10 - 

Selinium

Volatile

Natural Land Pollution
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Soil Conservation

Plant Tree 

Vegetative

Barrier Cover

Terraces

Terrace

Runoff

Tarracing

(Dry Tarracing

Stone)

N o  T i l l

Farming

Till Farming

No Till Farming

Tillage

Tilling

Fertilizer

Compact

Contour Ploughin

Crop Rotation

Pathogens
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pH

Basic Acidic

pH

(Soil pH)pH

pH

pH

Soil Organism

Porosity

Indigenous Crops

Indigenous Crops

Salinity Management

Metabolism

Salinity

Vegetative life

Salinity Managemnet

Indirect
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(AS1) Bioremediation 14

(AS2) (texture) 15
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Earthworm

Crumbs

Tunnels 

Dung beetle (Scab Beetle)

50

(Breeeding)

Dung beetle

Dung beetle

(Green House)

250
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(Non-Bio

degradable)

 

I n f r a s t u r c u r e

Packing Consumer goods

50

Recycle

Sperm

Manufacturing Dioxin

PVC

Furan Dioxin

Convertional

(Aorostiy)

Ground water

Ingested

Pathogens

60 80

Recycle

Mission

Bio

degradable
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(Water Cycle)

Water Cycle

(Recycle)

97%

2% 3%

1%

1/4 1%

0.009%

70%

0.005%

Cycling

/
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Cycle

SO2

78%

1
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Nitrification 2

Denitrifying

Nitrifying

Nitrates Nitrites

Nitrification

Denitrifying Bacteria

Nitrite

Nitrate

Assimilation 3
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Denitrification
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Ammonification 4

Ammonification NH3

Ammonification

Ammonification

2-4

Denitrification 5

Denitrification

NO3

Dentrification

Denitrifying

 

Untreated Domestic

Sewatge

3  -
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(soot)

4 - 

0.04% CO2

Sedimentary Rocks

C 6 H 1 2 O 6
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5 - 

Cycling and Storage

2

CO2

CO2

(C on su me )

CO2

CO2

CO2
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CO CO2

CO2

  

CO2

 

Green

CO2 House

Green House

Green House effect

(blanket)

Green House Effect 6 - 

Green House Effect

(Global Warming)
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Green House Gases 7  - 

2

10
(Values)

2 10
3

(Oxygen Cycle) 

21%

Crust

(Lipids)

8 - 
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(Elemental)

turbulance

"Biodegradable"

H2S

Biodegradable

(Index)

(Biological Oxygen Demand)

(BOD)

BOD

BOD Biodegradable

(Indicator)

10 Troposphere

Troposhare

9 Mount Everest 

9 - 
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10 Stratosphere

5 0

Stratosphere

Stratosphare

15-30

2 10

3 10

Stratosphere

(Ozone Depletion) 

Stratosphere

(CFCs)

Stratosphere

Arcticregion
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 Assimilation  Nitrification      

Green House Denitrification  Ammonification

(Eco friendly practices) Ozone

(replenish)

(Recycle)

Denitrification

N2O

Biodegradable Biological Oxygen Demand

(Indicator)

Monotreal Protocol
24 1987 Monotreal Protocol

120 1989

1992 Copenhagen CFCs
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Green House

Green House Effect

Nitrification

(AS1) 1

2

(AS1) Principal Steps Stratospheric Zone

(AS1) 3

(AS2) 4

(AS3) 5

(Biodegradable) 6
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