colonize in other areas and many

|fru1ts have mechanisms for dispersal
of seeds

Endocarp

Mesocarp

\

When parts other than m-.u'y.

Occurrence of | | Production
contribute to the fruit formation more than one || ;¢ ey
| embryoinaseed |
e.8: Apple — without
- - Developmenl fertilization
When fruit develops from ovary o of fruit without l
=
.3 [ fertilization il
c.&.: Mango = Significance of seed
E. dispersal and fruit
?;?((. Fonrs - f P A
Tuip ormation
It provides nutrition r
O
to growing embryo D, 2
- e . W
Vey, &, ] Special modes
| Cunwumed cumplelely ‘n‘-"q‘ '}‘5‘?,-0 ';.:&‘
inseed e pea, groundnut, N \= Post- Fertilization 3
— % Evenls ; Seaual
(Persist In some seed Reproduction in
=S5 e embryo i
| e.8-; castor , coconut pne™ nt of Double J&'w"w’g Jlants
| E o? \_\._-cd fertilizalion
A \
SO0
G
2 ' Syngamy + Triple fusion u.f::';;.ljs-n £ Pollen-pistil
. . lo fertilizati interaction
& Lg - Q | =Double fertilization. Zygote ny
=" 4
i‘? IO‘Q Primary endosperm
-~ %, el (IEC)
_‘-_? f(‘ Primary endosperm
L) @6 i e nucheus ()
% | Albuminous seeds PEN)
¢ (Endospermic) |
FMumule . —— Dhgenerating
Non-albuminous seeds | antpedal eells
Chivledons Scuelem (Non-endoespermic) . tion
\\\\’ ‘T\ﬂt:u.
Hypoxoryl Cohnpie R
1~ ¥ ?‘(
Showdd apis
Radicle ¥ bl
Rasst cap

It is one of the major approaches of crop |
improvement by using desired pollen
grains for pollination.

Seed dispersal help the species o

sl

Stamen, Microsporangium
and pollen grain
=

Stigma

| pdermm

Cimnevne

Ersbothixiuim
Epaderme

-!J'Q‘G A Mkl Ly

L Mitingue

It is a dynamic
process involving

Flower Structure

Pre-fertilisation
events

Carpels

Hilum
[uriche
Elu l;?‘hlxgumml
m'r i tegrment
ellus
tl’\‘uul.
Chailiza

Pistil, megasporangium, embryorsac

Style
Sturrma

*vmamm-@
L hary

alamus

Autogamy: pollen transfer (rom
the anther lo the stigma of the
{same flower

G-.-ltonnbam\' : pollen transfer from
the anther to the stigma of anothe
[Hower of the same plant.

Xenogamy : pollen transfer from anther
to the stigma of a different plant.

Abiog.

* Wind (Anemophily) ¢.g. grasses;

| * Water (Hydrophile) e.g. Vallisneria, Hydrilla. |

*[nsects (Entomophily) e.y. Yucca
s Outbreeding Ir]:‘cc_:s( “_'-‘“" P_ y) e§ <
= Devices *Birds (Ornithophily) ¢.g. Daylilies
entube
Devices f(; romoting | "
ey " P, . Self-incompaltibility
cross pollination [
Synergid
Filiboren Appasalus
Micropyle

|Arrangement of anther and |
stigma at different positions.

Production of unisexual |

Pollen release and flowers (Decliny)

L stigma receplivity
pollen recognition | not synchronised.
followed by pollen ——
Rasliche Achicved by \
Rixd wap y tube growth.
SRS [Emasculation

| Bagging |

Trace the Mind Map
* First Level * Second Level

H\\'-'\

*Third Level
’_\
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Corlex = ———

Produces ovum & ovarian hormos

Seminal plasma (fructlose,
calcium & enzymes),Bulbo-
urethral gland also lubricates
the penis

They stare and transport the
sperms from testis to urethra

L —T—
Ut ioe Loy

Epiudiadymia

Owvarian

Vi ol v il

ethmy
Mgt [ 1l

[
Medulla

Ll stroma §, bl
i N ol i
Foollvular kitubes Testin & iy rametnuni Mintwiee
= =
) = . Crrvin
GlinsPne Foreskin = Oviduct Corvwal canal
Maile Reprodactive Svatem . Lfﬂ—\-um

s Infundibulum
= Ampulla
= Isthmus
* Uterine part

Eﬂninif&-ruu.-Ebulus;l

Rete testis, Vasa eiferentia, — "
Epididymis & Vas deferens seminal vesicle, Prostate,
e = land
<

Bulbourethral g
Testicular
|_Inbu|u_-_s

* Mons pubis

— — (2 " Female . .

Spermatugqnl.a ' _[u_rqh sperms s Reproductive e = Labia majora

through meiotic divisions. Male System External Genitd A s (b

Sertoli cells : prowide nultrition Re%mductlve — «aba minar
: wlls slem e

to germ cells. 24 and scrotum. ¢ Hymen

Leydig cells : synthesise & Genitaha

secrele androgens
Oxylocin
Hormone r

* Transports substances and
pases to and from the embryo.

* Clitoris

= Mammary duct
* Lactiferous duct

o
%
-

| Sperinatoponia
Production of milk lowards itoks
the end of pregnancy 1 ditferentiation

Alveoli cells
secrete milk

Al Pulseriy

= Mammary lobes

IProcess of giving birth to young, I ;
ones alter gestalion period J Parturition

3 Primary spersatod tes
® lroduces hormones hCG, hI'L, \ot 2 4 GnRH,
estrogens, progeslogens, relaxin \/""(—-‘ LH, FSH, l ot ie
Androgens iyision

Svcondary spermaticytes

l':jeg?ancy 1 2ol el
and placenta . 3 2 divisiom
formation Blastocyst Fertilization Spermathds

implantation

TS N 8
- 111

Menstrual Cycle
n
]
[
Umibilical cord | ‘E‘f
with ifs vesawls |y E i ||1_J\ Ougonla
= Mitosis
differentiation
[ 3 Foc . > N
:': & ol | Devebopinglide  Mature ol Foctal life Pramary Ouocyte
E Y 1at Mol
5 o ° divisam
b ? o Bifllh ========c=== o - {romplened
Human fowrhuss wathim uilerus PR = Ovulation Childhood 'rior
Min b ey & puberty -------- o ulation)
Cella ol LR ’ et bumly
i <o 2 N s’ |
- 3 fadiata ot - ;
Trace the Mind Map §@ : Fromestenime - reproductive Ovum
. hife Second
* First Level  * Second Level  *Third Level a l polar body
—_ 2 -
Fervitelline space 3
=
S Days E oW =
Surnee 2 dper Misprs brimstion [T TSev P - Litwal phuase M
Prolifcrative phasch (Srerrtony phase) (USSR
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* Avoid sex with unknown partners/ Discases transmitted | | » Hepatitis B

multiple partners. through sexual » Genital herpes
s * Always use condoms. intercourse,

* Using sterilized needles and syringes.

» * Itching, fluid discharge, slight pain,
* HIV, Gonor rhoea, Syphilis, etc. swellings in the genital region.

* Pelvic inflammatory diseases (P1D),
& ptoms abortions, still births, ectopic pregnancies,
e Inu::ruasud female foeticides. - Y infertility or cancer of the reproductive
* Misused to delect.lhe sexof = Wegdtive apph‘(-dt;o! tract,
the child before birth and !
female foetus is then aborted. STDs 1mp0“‘1"€9
3\00 Amniocentesis " *Toavoid unwanted pregnancies.
— ac . here continuali
EET——— eniva] | Positive ap® In cases where conlinualion of prl.gn;nq
| 4 welps to detec ta;yl_co‘;lbméla e is harmful to the mother or foetus or both.
. disease or any metabolic disorder
in foetus. = ———

They are purformcd illegally and causes

: — misuse of amniocentesis.
According to WHO, reproductive

health means a total well-being in Definition
' all aspects of reproduction.

1}\?’( I[ (Zygote Intra Fallopian Transfer) ‘
Vasectomy (in Males)

Assisted Reproductive ¢ 1C51

Technologies (ART)
Tubectomy (in Females) Birth Control B B

Methods ur ! (Intra Uterine Transfer) ‘

Surgical I (Intra Cytoplasmic Sperm Injection) I

' » Withdrawal of penis Qpr - — e
before ejaculation. ) (Gamete Intra Fallopian Tramfcr)
= Not very reliable & 4 ) = -
| e (Artificial Insemination) ‘
* Avoiding coitus from days o0< At ‘ Used b _ B
I'

10-17 of menstural cycle.
» Chances of fertilization is

very high.

« Use of Condoms
* Diaphragm, Cervical K %,
caps and vaults.

» Spermicidal creams, — * Cuntams prt)j,esterum.
* Intercourse is avoided at the jellies and foams. * Non-medicated |UD*' (e.g. Lippes loop) and estrogen.
ovulation period. * Copper releasing [UDs (e.g. CuT, * It prevents implantation
Cu7, Multiload 375) of blastula.

» Cannot be exactly predicted.
' TP « Hormone releasing IUDs

Trace the Mind Map P (e.g. Progestasert, LNG-20)

» First Level *Second Level *Third Level

r'"\"‘\\r—-\_
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| Itis caused due to absence or excess or d Bl

It is caused by alteration or mulation in the single gene.
Autosomal dominant: E.g, Muscular dystrophy.
Autosamal recessive: Eg. Sickle cell anaemia, Albinism

Sex linked: Eg. Haemophilia.

S.No. Characters Conlrasting Traits

1. Stern height Tall'dwarl

2. Flower colour Violelwhite
Flower posilion Axialterminal

w0

I'od shape Inflated/constricted
5 Iod colour Green/yellow
6. Seed shape Round/ wrinkled
7. Seed colour Yellow/green

Gerestyps st TE- 10
1:2

In heterozygous condition only one member of

apai r expressesitseffectinthehybridandis

' called asdominantwhilethemanifestationof
the other is masked and is known as recessive

During gamete formation, the factors |
(alleles) of a characler pair present in

parents segregate from each other such |
thatagametereceivesonlyoneofthe
two faclors,

, - —— - O
When two pairs of traits are combined | | g%

VW

| in a hybrid, segregation of one pair of

characteristics is independent of the
other pair of characters.

P gt dthm 3
[ T Wkl grern
pi o
« A
[, () l ®

Ko yelhmm

\
abnormal arrangement of ane or more Record of occurrence | [ O Mae |
chromosames. of a trait in several o |
Example, Down's syndrome gencrations of a family. |

<> Sen unspecified
osed OO0 Attected individuals
p 1‘5\@ O—0 Mg
D=O Mating betveeen mlabnes

feansanguineeas mating)

| Klincfelter's Syndrome (XXY in male).
B rner's syndrome (XO in female).

(trisomy of 21). ‘

Tarenits aborwe avsd chuldren below
[ wrdier o) barthe-lett fo elghn)

De finjt;, -

Chry 'Mosomal
Disprders

Pedigree Parents with male child
Analysis Inyp, atfertid with disesee
Genetie w
Digimess 3 O Five unathested alfspring |

| Pedigree study is ulilized
to trace the inheritance
of a spedific trait, |

abnormality or disease. |

Sudden heritable change in DNA sequence,
which results in changes in the genotype
and the phenotype of an organism.

Leads to variation in DNA.

'L'\“-"‘.‘O“

2 Puinciples of
Juberitance and
Gregor Variation

Frameshj
. ftar,
Mutation . 0

Loss /deletions or gain /inserlion/
‘?-b' || duplication of a DNA segment.
&

7
Qi
- Change in a single base pair of

Sex

Determination . DNA. E.g, sickle cell anaemia.
N _;i‘b -o“‘?'wle Dominance ) A Y
¥ s = Non-Mendelian Chromosomal | e ZZ—ZW mechanism Example, Birds |
... Inheritance Theory of & XX—XO mechanism Example, grasshopper

The heterozygous offspring shows inheritance
intermediate character between two
parental characteristics.

['henotypic ratio and Genolypic ralio
are same. E.g., Flower colour in [
Antirrhinum sp. and Mirabilis jalapa. |

&Y &

Red (RR)  White {rr)

* XX=XY mechanism Example, Human being

l r N
« Proposed by Walter Sutton and Theodore Boveri in 1902,
%, « Thomas Hunt Morgan formulated chromosomal theory
?-,-} « of inheritance using fruit flies (Drosophila melanogaster).
-  Morgan coined the term Linkage.

e
0

A gene exists in more
than two allelic forms
E.g., ABO blood
grouping

Dm\ﬁna nee

» Chromosomes are immarlal.

o Two identical chromosomes form a homologous paic

s They segregate at the time of gamele furmation.

e Independent pairs segregate inde pendenily of each ather
« Chromasomes are mutable.

Two alleles of a gene are equally
dominant and express lhemselves
g even when they are together.
Gometer | E.& ABO blood grouping in human. |

Fy growrataon

#

All pink 1#s)

L e

Ability of a gene to have mulliple
phenotypic cffects as it influences
a number of characters simultancously. |

Fa prenerabiv

Tlhhernsty i ratin : pesd | piok 3w fiibe
1: 3:1
Gyl eatio (KRR @ Re oor
1 21:1
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The 0peron ¢,

* To identify all the estimated genesin human DNA
* To determing the sequences of the 3 billion base pairs
* To provide Lools for data analysis

* Structural gen
* Operator genel
* 'romoter gene
* Repressor

* Inducer

"’I‘J y) [
— Y,

\actose meg 0 i" }‘E’_‘ "‘.g-

.\_.?1

[r] | Ikl -

Mipiivmacen brails to S operaion
L ey L}
polyrmeie o mansoibisg
the ppescn

T v Ja] inabeerne dindiner
P Sy
Erpmas milsA [

Eerpresor

I 3

| D R R e e

Vi rigita o

Y — >
Wipeream m £ .
o ity ~F
l [ramslaseon =
e
hdian B gl Lol i b ity L =

b

ikt weprvssied

1 Human Genome
'?,9 Project

Sequence of nucleotides
(nitrogen bases) in mRNA
that contains information for
protein synthesis (translation).
)

.

T'ulynucleotide

* Triplet Chain

* Unambiguous
= Degenerate

* Conliguous

* Universal

Gene expression
and regulation

y.
%

.

Cormwmng oy perptele =

=1

MMolecubax

s of

Trneheritance

The process of copying genetic Types of RNA Replication

information fram one strand | pefinit, " S« i T mkNA
of the DNA inlo RNAL P
' Faon 7 Sphang  Wlvdeaitatan
. ]
o L‘“_"[ n 5 r

* A promoter. 5:\?“ a\mn | " vy Poby A il

= The structuzal gene. Ly & . . 1

= A lerminator, gé.. Moaerrr KA

Templale DENA
(parenial siramds|

; * mRNA (messenger RNA) : Protein synthesis.

« rRNA (nbosomal RNA) : Structural & catalytic
role during translation,

« tIRNA (transfer BNA or sRNA or soluble BNA) @
Brings amino acids for protein synthesis and

Comitimuume
wynibivsis

howvmateremy
sy mlbss

3 Mrwly nyn[fesised ¥

¥ T -
5 s reads the genetic code. U -
Frmwcter NI b Cetwration 1
RMA puly mwrase Sigma tactor . NA TENDNA
| FNTERTTM : 3 15 NDNA
s ot * FirstLevel *Second Level  *Third Level — "
Elangstson - —_— 2min FYFYIS  41min
3 - Gravitational ionce
5 ¥ ORNA |
Termination - |

i’ Pl
s @
Pl Rbw tactor | | ,
. oty
Heawvy

Tyt

Hybrad Light

Double Helix /’\
DNA packaged

Cervwrratiiam |

I ¥ weimin

RIRRE

Vi g gy

Linked to the 5- and 3- carbon deoxyribose

| Ribose in RNA |

Deoxyribose in DNA!

c T cunij.-_in DNA), U (Only in RNA)

AG

Salient Features
* Two polynuclestide chains.

= They have anti-parallel polarity.

*2H-bond : A=T. 3 H-bond : G=C.

* Two chains coiled in a right -handed fashion
* Plane of one base pair stacks over the other

H1 histone

DNA

Histone
nclamer

nuclecsome

Core of histone molecules

---—-_CDNA franSCnphon,  mRNA —T2MHON | prytein

Central Dogma !

* S-strain — Inject into mice —+ Mice die
* R-strain — Inject into mice — Mice live
* Sestrain (Heat killed) — Inject into mice — Mice live

TSegych htr il P * Sestrain (Heat killed) + R-strain {live) — Inject into mice — Mice die
e e e T.\_&-\\\"c * Conclusion: Some 'transforming principle’,
o transferred from heat-killed S-strain to R-strain,

Y
ﬁ\ (i
¥

2 endng

e ———

Hdviatore i1

At w o

i |
Kasmaisior [*5]

QSQ- Jro——

sperna

MDA

L [N e EEE— -

*Discovered by Oswald Avery, Colin Macl.eod
and Maclyn McCarly.

+Conclusion: DNA is the hereditary material,

Hybad
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Cosmic theory/Tanspermia

o The unils of life (spores) were transferred to carth. |

Electrodes

Biogenesis
o Life originales from pre-existing life. | -
Special creation theory To vacuum
i Sponlaneous generation (Abiogenesis) ] e Living and non living things was created God, pump -
 Life came out of decaying and rotting malter ' Chomical evolution theory Dé i 3 dischange
Theories e Life originated from non-living inorganic & organic molecules
j Water out
eThe universe or i}-‘juuh_-.] about 20 billion yvars ago, 1_\)’ a thermonuclear , Condenser
e The earth was formed about 4.5 billion years ago. Origin of Life-Urey - )
g, P Waler in
and Miller's Experiment

Human ancestors Origin period
Dryopitheeus 20-25 mya
Ramapithecus 14-15 mya
Australopitiecus 3-I mya
Homa habilis Imya
le'uuu: ereclus L5 mya Ty
(java man) Evolution
Homo sapivns neander- 1,00,000-40,000
thalests (primitive man) years ago
Hom sapicits sapicns 75,000-10,000
(modern man) years ago

Hardy
Weinberg

| * Gene Migration

| . Gc.'n:lilq.‘ drilt Theory of
| » Mutation Mutation
| * Genelic recombination
» Natural Selection
[ . Theories
* Proposed by Hugo de Vries of Biological
Evidences

» Single slep large mulation.
» Mutation caused speciation

sTheory of Inheritance of
Acquired Characters,

o Evolution by use of organs :
E.g. Long neck of giraffe.

+ Evolution by disusc :
Eg Disappearance of limbs
in snakes.

» Natural Selection

o Heritable minor variations.

» Over production by organisms.
* Limited natural resources.

» Struggle for existence,
» Survival of the fitlesl.

Origin of Life

Water droplets

Water contamning

Hnling water OrZanic compoumds

Ligquid waler in trap

e Human hand, Whale's flippers, Bat's wing, and Cheetah's fool.
e Thorns of Bougainvillea and tendrils of Cucurbita,

= Wings of insects and wings of birds.
s Eyes of Octopus and mammals
= Flipper of Penguins and Dolphins.
= Sweet potato (modified root) and Polato (modified stem).

Similarities in proteins
and genes.

Embryological

Similarities in embryo
development.

pomn g
White winged mothBiston -_5
betularia than dark winged/ = 5{'5“’ Tiger cal
melanised Biscarbonaria. £ wlider
# By anthropogenic action g )
g E Marsupial .
mole <N ' Banded
! ?Wnlm ter
Eg. Placental wolf and ; M
Tasmanian wolf-marsupial. Koala -3
", Marsupial
Bandicoot rat

Kangaroo
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= Biopsy ]
When the mosquile

| i » Radiography
Lites another hunti, = Benign tumor | | praphy |
spuariaoiles are | » Malignant « T ‘
) injected nhh biie H B Metaslasis « MRI
Mature infective stages

{spororoites) vscape froim
indasbine and migrate
Tx the mosquilo
salrary ghinids

« Radiation therapy ‘
« Chemotherapy
[ Immunotherapy

l'auuiu f-punmllt
reach the liver through
blowsd

Sprorisaites

= | Salmonella 4
Salivary plamds Streptococeus hi {E..
PetiBaatior and Puenmonia fypli A
development take place

m Hlie it aqul o
Iinlln 3 Jlimt

Female mesquito "/‘?"z‘k

g™

= Bone marrow
‘ The parasite reproduces
u

| » Thymus

asexually in liver cells,
Py bursting the cell and

Humvan Hiwt releasing o _51__.__
. s Spleen
/ the blocd Whchereria | State of complete é? . l.t'rn I node
lakes op gyl 33 A Diseases | physical, mental = | * Lymph Rode
wilh blisoad misal . / Pamasites reproduce Ca and sodial well-being % » Tonsils
azecually i rosd blood | | ncer | 5
Male @’ | Entoamocha hl\.fllfu'fml -.

cells, bursting the red |
Sewual sages (gametocyte) o colls and causing )
devehop b ned blood cefls  cycles of fever and other .
symptoms Released pansiles ‘ Rhino virus
Indect mew red blood cells

Health . -L§|.';-iuid.~— Rpacar somuiferum

» Coca alkalvid- Erythiroxylim o,
» Cannabinoids- Cosrnabis sativa

Lymphoid organs

I”fuirm\ﬁuml _—_— * Drop in academic performance '
' | Ascaris | » Lack of interest in personal hygiene.

= Withdrawal and isolation.

» Depression, aggressive and rebellious
behavior,

| « Deteriorating relationship between

family and friends.

* Loss of interest in hobbics,

e Physical ]
| » Physiological
| Cellular Typey
| » Cytokine

Drugs and Alcohol
abuse
Immunity

Allergy Auto
Immunity

4 ]

Memory based acquired
immunity, which is able to
distinguish forvign molecules |
or cells (pathogen) from
S self-cells. E.g. Rheumatoid
Produces arthritis, Multiple sclerosis
Antibodices ?

' ol [» Curivsily and Experimentation.
Jie[pcr - Lt”‘-' o Need for adventure and exaitement.
| Escape from facing problems. \
| ® Stress from pressure to excel in academics|
or examination.
s Television, movies, newspapers, internet
= Unsupportive family structures and
Peer pressure.

[ e Exaggerated response of the
immune system to allergens. | -
eAntibodies IgE type. | B o Ao

L. | e Anli-histamine, adrenaline _® Virus infucts
M

* Avoid undue pevr pressure. I
* Education and counsclling,

* Secking help from parenls and peers.

» Looking for danger signs. ‘

and steroids quickly reduce s * Secking professional and medical help. |

0
the symploms. sat ; membrane
» @ Animal cell |
| (" l_ Viral RNA s introduced into cvﬂ

normial el

nbigen Fmling st Antigon busbog ste
o B M chain o

| Viral DN Anem s

Cytoplasm

" ELISA [Enzyme Linked
‘ Immuno Surbcnt Assay] test.

— . by meverse Viral DNA ncorporates
= Nalural: Iranscriplase inlo hosl genoie
Lighvi g busey

* Natural: maternal antibodies =TRew viral genutie l ‘

Is produced l

Lumala il gt
on Tt abain

expuosure Lo infectious agent .., colostrum nmil':‘. ’..'.1.*:?.1:'#:.“ Ed
o Artificial: ® Artificial:

immunization

Heay chai

Pty

i i g Mew viruses
anlibodies from other sources sie produsced
like anti-tetanus serum

b N * First Level *Second Level *Third Level
L @ ucheus DN ,-—..\. -—-\ —_

MNew wifses
cant infevt olher cells ‘

Life cycle of HIV
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Penicillinm notatum o Aspergillus niger (a fungus): Citric acid
e Acetobacter aceti (a bacterium): Acetic acid
o Clostridium butylicum (a bacterium): Butyric acid |
e Lactobacillus (a bacterium): Lactic acid

Saccharomyces cerevisine ‘

' e Rhizobium (symbiotic bacteria) |
o _ | e Azospirillum and Azotobacter
| Mycorrhiza- association | | (free living bacteria). |
of Glomus with plants

e Lipases

2yMES___ e Pectinases and Proteases (To clarify bottles juices)
5 12> .
: - & ﬁ « Streptikinase (Streptococcus- used as clot buster) |
e Symbiosis: Anabaena in Azolla oy Microb
e Free living: Nostoc, Oscillatoria < e :
nd bl 3; g in Industrial » Statins- Monascits purpureus- used
a ue green algae Microbes as Products Bioactive as b]oud-chnlestergl lowering agents
bio-fertilizers ol e Cyclosporine A- Trichoderma polysporum-
€cules used as an immunosuppressive drugs.

w-\mary Sewage tre

. Microbes e r
Saccharomyces cerevisiae | Microbes in in Sewage %\ ¢
& household Treatment o) Involves removal of
\TM Micnelies in

coarse solid materials
Fuman

Welfavre

Atment | [nyolves the action |
of microbes

[ . = rol
Propionibacterivm sharmanii

Microbes as

biocontrol agents Microbes in Gas

& Production of Biogas -
Gas-holder
P TR T Dung Wate Sludge
Trace the Mind Map (ﬁ e Bacillus thuringiensis: Control butterfly caterpillar |h I1 T Jayeco+ns e
> Flrst Level * Su:cmd Level 'Thm:l Level ¢ ﬁdm;fm_na o . . N
e Baculoviruses (esp. genus Nucleopolyhedrovirus): Bacteria involved is

Controls insect and arthropods

| Methanobacterium

Digester
A typical blogas plant
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Acld Base { Motay Gene clonin
 oe—— - ~ pH contrul™ o 5 Has Selectable Markers
bepirion cfl» = Foam braker Gene transfer | T Has fe loni .
area for’ Steam for og r Pvu il as lewer cloning sites
Im\f[.‘.}‘n o) g G sterilisation o H-Ilbl-:]df‘d Pay EXEI]TIPIES:
ransfer I . 5 1 impelle . . .
PN AN sinment S, é lr\ r £ & Agrobacterivm fumifaciens
[ I . © ullure -
O E: ";..“ u ":‘ . \\_h_.- broth -éc Cf.‘:? \ Retroviruses /
Bubbles o] K = Sl = ﬁ\?ctﬂﬂt host : )
dramatically |+ C==(] . _ Principles S R ¢o Host is made competent by:
Mo | S - e ) of Genetic
ranster anca u .
Sparged stirred-tank ineeri Tools of ' &
engineering ools of rDNA s . ) :
Stirred-tank blorl.actur bioreactor & 5 Technology Cell are bombarded %

with high velocity

s micro particles of
< gold or tungsten
Obtaining foreign gene {_; | coated with DNA
product by bioreactors. ué '
H ; . (=] TA ie A3 .y
Selection of recombinants: metecﬁnafagy. ’ :é :5?::}1:: :‘i::lzﬂf ,E,I;]f Eted
(a) By antibiotic resistance method. fﬂindpfm and z animal cell
b) By Insertional inactivation method e ’ . p
(b) By achivah 0 Pruacesses : Vectors likeAgrobacteritm
Inserting of DNA into host cells. Processes Exonucleases:They remove nucleotides when infects the cell
Host cells are made competent to pogss® LB, from the ends of the DNA. i transfertherecombinant
take up DNA Technology Endonucleases : They cut at specific DNA into the host
akeup M1 ﬁ ——— positions within the DNA.
PR a f n:
Amplification of gene by PCR It is the mtegntmn of natural | l
scienceandorganisms,cells, ol —
S ITITTITITIT I ) deDNA parts thereof, and molecular | ““‘t'"f:»"::::;iimf\ *mriwrﬂw-umv-nu Torcign DNA
ST .'.:h.'t 7Ty Imm_m'm analogues for product and ' SENNNND
- -"l TPTTLLL] :;'_n“wr-\. Anncaling,

services.
PNA pudymerase \ |
J l‘l.a.“-\.d_\-n:mml-'p* - |
5T Eea ( Cut DNA fragments are ]
A LILILITITI;5 ) i
TR Eeienson ‘ separated by Gel electrophoresis. /
El 5
DNA |
I : _ | P
III:EEI:EI:EI:[} |Isolation of DNA | Largest Smallist

' £ rer onrw
o . = 7/ |/
| Cutting of DNA at specific locations by ‘ .l i
restriction enzymes. _
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Assay (ELISA). Therapy

| . . . o N e . -. . .. .\l
« Genetic Engineering Approval e Biopiracy : l‘_[:,(._of bio Tesources by mullma-t:or}a] companies and

po—. S ‘ Committee other organizations without proper authorization from the

» To study normal physiology and development. | ® Make decisions about the countries and people concerned is biopiracy.

« To study the contribution of genes in the | validity of GM research. ¢ Biopatent : Patents granted for biological entities and for

development of a disease. N7 | * Safety of GM-organisms products derived from them are called biopatents.E.g. Basmati

» Biological products. | Q‘% { for public services. ) ~ Rice. _

» Vaccine safety testing. | ?,_;; —

* Chemical safety testing. | Gf:ﬁ « Makes crops more tolerant to abiotic stresses

T N * Reduces resilience on chemical pesticides.

Transgenic GEAC Biopiracy and

! * Helps to reduce post-harvest losses.
animals biopatent

* Increases efficiency of mineral usage by plants.
. » Enhances nutritional value of food. E.g. Golden rice. |

« Animals that have their DNA manipulated
to possess or express an extra gene.

o E.g. Transgenic rats, rabbits, pigs, sheep,
Rosie cow and fish.

' e Bacillus thuringiensis contain Bt toxin,
which is in inactive form.

Molecul 33“ Hsogy aud . c e [t becomes aclive toxin in the alkaline
olecular . . : \
7~ diagnosis ts APP&mmm 3 pH of insect gut.

* The activated toxin binds to the surface
of midgut epithelial cells of insect and
creates pores.

« This causes cell swelling and lysis and
eventually death of the insect,

* The toxin is coded by a gene named cry.
E.g., The proteins encoded by the genes
crylAc and cryllAb control the cotton
bollworms.

¢ Recombinant DNA technology
» Polymerase Chain Reaction.

s Enzyme Linked Immuno-sorbent Gene

‘ RNA interference (RNAI) strategy is used
. to prevent the infestation of tobacco plants
l by Nematode (Mcloidogyne incognitia).

e Technique for correcting a defective gene through
gene manipulation.

e First clinical gene therapy was given in 1990 to a 4-year
old girl with adenosine deaminase (ADA) deficiency.

: B .:S—: Insulin
o
* First Level * Second Level *Third Level S o
N '\ M Free C peptide
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* Temperature

* Water
= Light
| ¢ Sail

'[ * Regulate
* Conform
* Migrate

* Suspend

1 Response

Includes pathogens,

Species A

Species B | Name of Interaction

parasites, predators

=+

+ Mutualism

and competitors.

Internal level —»

External level —»=

_ﬁv{eeting water

requirement

by fat oxidation
* Produce concentrated

urine

Trace the Mind Map {p

* First Level
—

Partial regulators

* Thick cuticle
on leaf

= CAM

* No leaves

Competition

Predation

Parasitism

+|+ |+

Commensalism

Ammensalism

Adaptations

Attribute of organism's morphological,
physiological and behavioural changes
that enables the organisms to survive

Population
Organisms Interaction
and its
Environment

Onganisme

and
Feopulations

| Population Size ]

Natality rate |

i' Mortality rate .i
+ Sex Ratio l

Age Pyramids |

il

Tost-reproductive E;
Reproductive ég_‘ [ 1 T T

Pre-reproductive W

Expanding

(i)
Stable

(4i)
Declining

and reproduce in its habitat.

region mammals
have shorter ears
and limbs.

* Thick layer
of fat (as in seal)

* Desert lizards absorb heat, move into shade
* Some species burrow into the soil

* Second Level
_——

* Third Level

—

‘\

* Natality
* Mortality

* Emigration |

* People suffer from mounlain‘:b

sickness

» Relief occur due to
acclimatization: Increased
breathing rate, Increased
RBCs production.

« Immigration | | N,,,=N,+[(B+)«D+E)] |

Imiriigtatien
o

PMopualation
Dieraty

N

Emgratiom
13

—()

dN/dt=rN(K£N) 1

|
N,e
I :-:—:lnrN
EY Vg S B
2
N
2 b K
]
3
=
' Time () —
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Tertiary I'riducers

I ]

Litter fall

Detnitus

l Drcompasation

Uptake
Fun ok

Seonl swolunn

T Weathering

Fock minerals |

= T b e e

Takes place in areas where no living |
organisms ever existed. Eg. newly
cooled lava, bare rock, newly crealed
pond or reservoir

Takes place in areas which have lost
all life forms due to destruclions
and floods. Eg. abandoned farm
lands, burned or cut forests, lands
that have been flooded

Takes place in waler areas. The
successional series progress from
hydric to the mesic conditions

Takes place in dry arcas. The series
progress from xeric lo mesic conditions

Trace the Mind Map ¢

*Third Level
f"'""‘*\

* Second Level

N

* First Level

—~

Primary succession

Ecolog
Succession

Ecosystem

Services

Nutrient
Cycling

Ecosystem
Gaseous Cycle
* Reservoir exists
in the atmosphere.
» « Nitrogen cycle,
ical I carban cycle etc.

o [Purify air and water.
= Mitigate droughts and flood.
» Cycle nutrients,

e Generales fertile soil.

» ["rovide wildlife habitat.

= Maintain biodiversity,

» [ullinate crops.

* ['rovide storage site for carbon

» [rovide aeslhetic, cultural and
spiritual values,

Structure
and function

Sedimentary Cycle
= Reservoir is located in Earth's crust,
 Sulphur and phosphorus cycle.

» Upright e.g. in grassland
e Inverted e in tree ecosystem

Sutrmerged plant slage
)

Sulvneried e floatng
plant stasy

Marhomeadiow slage
ir)

=« Upright e.g. in grassland ‘° .
s Inverted e.g. in pond g g’
JE
.:':. &

Always upright because energy is lost
as heat at each step

Aultotrophs, Herbivores and carnivores |

Stratification

(i) Tall emergent trees

(i} —— Canopy trees ] Top most
(iid) Understoreys trees layers
liv) Shrubs

L herts } Bottom layers

(vi) Grasses

| The rate of biomass production is called productivity.

NPI'= GPILR D"Pl'nlfs ;

» Plant species of that
particular area.

* Environmental factors,

» Availability of nutrlents.

* Photosynlhetic capacity

Food chain shows of planls.
energy pathways.
Energy passes from
producer (plants)
to Plant-caters, o
Animal-eaters and

Lo terliary consumer.

Rale of formation of new
organic matter by consumers

= Fragmentation

e Leaching <

= Catabolism -2

» Humification %

= Mineralisation e
=

» Availability of oxygen
¢ Chemical composition

.Tﬂiim'y Consumer/ Fourth Trophic level -
(Top Carnivore).eg. Man,Tiger

by an organism in the
food chain in an
T ecosyslem.

of detritus,
e Temperature
» Soil moisture

Secondary Consumer/ Third trophic level

(Carnivore) eg, Birds, Fishes,woll

t

P'rimary Consumer/ Second trophic level

(Herbivore), eg, Zooplanklon, grasshopper,
cow

T"riﬁmry Consumer / First Trophic level(Plants).
egPhytoplankton, grass, trees

Different trophic levels in an ecosystem

egins with producers, present

B

at the first trophic level,

| During transfer of energy
from one trophic level to
another, only about 10%
— | Is stored at higher levels;
%_ remaining 90% is lost in
ol respiration (heat).

Begins with detritus such as dead
bodies of animals ar fallen leaves,
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" Diversity at the species level.
E.g. - Western Ghats have greater amphibian
species than Eastern Ghats,

Diversity shown by a single
species at genetic level.
E.g.;Rauwolfia vomitoria
shows genetic variation in
chemical reserpine.

* The communities with more species are
more stable .

* A stable community not show too much
variation in productivity from year to year.

¢ Rich biodiversity is essential for ecosystem
health and survival of human race

¢ Tilman : Increased diversity contributed to
higher productivity.

Im
Wfsped&; diversity

other animal
groups ~ fammals
crustaccous Fishes Birds
Molluscs
Insects Reptiles
Amphibians
Mosses
Ferns
and allies
Fungi Angiosperms
o
Algae  Lichens ~

e Species diversity decreases from the
equator towards the poles.

» Tropics (latitudinal range of 23.5° N to
23.5°S) have more species than temperate
or polar areas.

Special richnessw—

Diversity at the ecosystem level

The diversity of biological
organisation ranging from
cellular macromolecules to
biomes.

Conservation of
Biodiversity

e Over-exploitation
e Alien-species invasions
s Co-extinctions

RN

‘ logS=logC+ ZlogA

Area—

e Habitat loss and fragmentation

More than 25% of the drugs are derived from plants.

» Provides oxygen -
e Pollination
e Aesthetic pleasures

\ Moral duty to take
- care for biodiversity.

ervatj
fon *National Park
*Sanctuary
*Biosphere Reserves
*Sacred Forests
*Hotspots

*Zoological Parks
*Botanical gardens
*Gene banks

*Genetic resource centres

Trace the Mind Map {¢

* First Level

N

* Second Level

N\

*Third Level
.
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