oLivE CLASS 12" BIOLOGY

" BanLOG %
MARATHON

SeENTRT b E S

1. Sexual Reproduction in Flowerlng

Plants -
2. Human Reproduction
3. Reproductive Health |
Q Principles of Inheritance & Varic

~
- - ¢
N . ¥ 1
o 3 : g 1 f{
g ’ —s 4t )
7y »
v Al ) ! i 4 . . bt
v ' 'S':".
e : -l
g ks
: .
‘.‘.‘V Al
”.lv/ \







BAL
L |

Sexual Reproduction
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To a biologist, flowers are morphological and embryological marvels
and site of sexual reproduction.
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SEXUAL REPRODUCTION

Sexual reproduction involves the formation and fusion of gametes. It is a
complex and slower process as compared to asexual reproduction.




BALKLOG
gt | opSEts

EVENTS OF SEXUAL REPRODUCTION
(2 2k J

~ pre-Fertilisation | Fertilisation | | Post -Fertilisation

Q AN
o
S

Y \\?ﬂ?(m%w@qnpﬂs

]&"W a'vmeh, —>me ﬂtmam‘ o )Pl CTM‘%A e% aww>

‘mqua



BACKLOG
(Einryer Topsits 3

PRE-FERTILIZATION STRUCTURES AND EVENTS :

Pre-fertilization events include gametogenesis and gamete transfer.
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MALE REPRODUCTIVE WHORL — ANDROECIUM

e Male reproductive organ is called androecium consists of a whorl of stamens.
e The number and length of stamens are variable in flowers of different species.
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A TYPICAL STAMEN IS DIFFERENTIATED INTO TWO PARTS
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e The proximal end of filament is attached to the thalamus or the petal.

e A typical angiosperm anther is bilobed with each lobe having two theca i.e.
they are dithecous.

e Often a longitudinal groove runs lengthwise separating the theca.
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e The anther is consisting of four microsporangia located at the corners,
two in each lobe.

e The microsporangia develop further and become pollen sacs, they
extend longitudinally all through the length of an anther and are
packed with pollen grains.
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LAYERS

Microsporangium is generally surrounded by four different wall layers.
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STRUCTURE OF POLLEN GRAIN
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AERO-ALLERGENS

Pollen grains of many species which are present in the air cause allergy and

bronchial afflictions — are called "aero allergens" e.g. Chenopodium, Parthenium
(carrot grass)
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In some people allergic pollens cause chronic respiratory disorders - asthma,
bronchitis etc.
Parthenium that came into India as a contaminant with imported wheat has become
ubiquitous in occurrence and cause pollen allergy.
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POLLEN TABLETS & SYRUPS

Pollen grains are nutrient-rich and are FOC STOSNCtS
increasingly used as food supplements. 3 30 \
Many pollen-based products (like tablets = * Bee Pollen

. . . : e o o from England
and syrups) are widely available, especially 1 S| Rl
l"‘ \ — ";,_1*, :

In Western countries.
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VIABILITY OF POLLEN GRAINS

In some cereals such as rice and wheat, pollen grains lose viability within
30 minutes of their release, and in some members of rosaceae,
leguminoseae and solanaceae, they maintain viability for months. The
period for which pollen grains remain viable is highly variable and to
some extent depends on the prevailing temperature and humidity.
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I~ Micropyle
Micropylar pole

Outer integument

Inner integument

Nucellus
Embryo sac

A
£

B THalarié A ’ Chalazal pole

(a) (d)

(a) A dissected flower of Hibiscus showing pistil (other floral parts have been removed);
(b) Multicarpellary, syncarpous gynoecium (pistils) of Papaver; (c) A multicarpellary,
apocarpous gynoecium of Michelia; (d) A diagrammatic view of a typical anatropous ovule
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POLLINATING AGENTS

e Plants use two abiotic (wind and water) and one biotic (animals) agents to
achieve pollination.
e Majority of plants use biotic agents for pollination.
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AGENT OF POLLINATION

_ Biotic
. Abiotic P b
f et 1 _ By anilmals (Zoophily)
By wind By Water
(Anemophily) (Hydrophily) By insects (Entomophily

By birds (Ornithophily)

By bats (Chiropterophily)

By ants and termites (Myrmecophily)
By snail (Malacophily)

By Snake (Ophiophily)
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HOW INSECT POLLINATION TAKES PLACE ??

2. Pollen on ar her sticks
to pcllinator.

.. Pollinator moves
to ano’trer flower.

|. Pollinator vis'ts flower
to collect hectzr.
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ARTIFICIAL HYBRIDISATION

e« Removal of anthers from the flower bud before the anther dehisces
using a pair of forceps is necessary. This step is referred to as
emasculation)

e Emasculated flowers have to be covered with a bag of suitable size,
generally made up of butter paper, to prevent contamination of its
stigma with unwanted pollen. This process is called@aggmgB
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pistil

petal

Removal of Anthers
(Emasculation)

Parent

Transfer of Pollen
(Pollination)
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ENTRY OF POLLEN TUBE INTO OVULE

e A mature ovule in which embryo sac has also matured, has three
paths for the entry of pollen tube:-
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Pollen Tube

Pollen Tube 7
Porogamy Chalazogamy Mesogamy

Various methods of entry of pollen tube into the ovule
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ENTRY OF POLLEN TUBE INTO EMBRYOSAC :-
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Central cell - —»Plasma

membrane
Egg nucleus -

Synergid

—— Filiform
apparatus
~—= Male gametes

7 Vegetative
nucleus
Enlarged viewof an egg apparatus
Showing entry of pollen tube
Into a synergid

——— Male gametes

Discharge of male gametes into a synergid and
the movements of the sperms (male gametes),

Polar nuclei Secondd
)

one into the egg and the other into the central cell
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POST- FERTILISATION : STRUCTURES AND EVENTS
|

f ]
" Development of Endosperm | | Embryogenesis
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e Endosperm may either be completely consumed by the developing
embryo (e.qg., pea, groundnut, beans) before seed maturation or it
may persist in the mature seed (e.g. castor and coconut)
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EMBRYOGENESIS

e The process of development of embryo from the zygote is called
embryogenesis or embryogeny.
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ANGIOSPERMIC SEED

e Fertilized ovule is known as seed.
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NON ENDOSPERMIC OR EX-ALBUNOUOUS
SEED OR NON ALBUMINOUS SEEDS:

e.g. gram, pea, bean, ground nut. But in castor, seeds are endospermic.
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ENDOSPERMIC OR ALBUMINOUS SEEDS

Examples : Most of monocot seeds e.g. wheat, rice, coconut, barley and
maize etc.
e In some seeds such as black pepper and beet, remnants of nucellus
are also persistent. This residual, persistent nucellus is the perisperm.
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e Both testes are located in a small bag like structure situated below &
out side the abdominal cavity called as scrotum or scrotal sac. The
temperature of scrotum is 2 — 2.5°C lesser than body temperature,
necessary for spermatogenesis.
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INTERNAL STRUCTURE OF TESTIS

Testis is covered by dense covering which consist of three coats.

- Tunicavaginalis = Tunicaalbuginea = Tunicavasculosa
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e Seminiferous tubules join together to form straight tubules or tubuli recti
e network of tubules called as rete testis.
e Rete testis fuse to form 10 to 20 efferent ductule called as vasa efferentia
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OVARY

e Each ovary is about 2 to 4 cm in length

e Connected to the pelvic wall and uterus by ligaments.

e Each ovary is covered by a thin epithelium which encloses the ovarian
stroma. The stroma is divided into two zones — a peripheral cortex and
an inner medulla.
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FALLOPIAN TUBE

e Each fallopian tube is about 10-12 cm long
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UTERUT

e The uterus is single and it is also called
womb.

e shape - inverted pear

e |t is supported by ligaments attached to
the pelvic wall.

e The uterus opens into vagina through a
narrow cervix.

e The cavity of the cervix is called cervical ﬁ
canal which alongwith vagina forms the '\
birth canal. I
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HISTOLOGY OF UTERUS
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NOTE:

e The hymen is often torn during the first coitus (intercourse). However, it can
also be broken by a sudden fall or jolt, insertion of a vaginal tampon, active
participation in some sports like horseback riding, cycling, etc. In some women
the hymen persists even after coitus. In fact, the presence or absence of hymen
Is not a reliable indicator of virginity or sexual experience.
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HISTOLOGY OF SEMINIFEROUS TUBULES:

e Each seminiferous tubule is lined on its inside by two types of cells
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Gametogenesis is divided in three stages:
(i) Multiplication phase

(i) Growth phase

(iii) Maturation phase
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SPERMATOGENESIS

In humans, spermatogenesis takes 65-75 days.
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MALE REPRODUCTIVE HORMONES *
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OOGENESIS

Like spermatogenesis oogenesis process also can be divided into three stages:

a. Multiplication phase
b. Growth phase
c. Maturation phase
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FORMATION OF OVARIAN OR GRAAFIAN FOLLICLE

The stages is formation of Graafian follicle are as follows:
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MATURE TERTIARY FOLLICLE / GRAAFIAN FOLLICLE:
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SERIES

Summary of Oogenesis and Follicular Development

Age Oogenesis Follicular development

r) Oogonmum

Maosis L

Fetal penod

(2) Primary cocyte — ——— — Prmordial foliicie

Meiosis in progress ‘

(:) Primary cocyte

(in prophase |)

Childhood (no development
of follicles) ‘

PAmary 00yl w g e cm e e e e e Primary follicle
(stll in >

Puberty to menopause
rty pa prophase 1)

each month

Secondary follicle
) Pnmary cocyte
Mewss | completed

Dy one pnmary cocyte
each month / \

First polar body Q (4 Secondary cocyte \ Mature (graafian) follicie
(n metaphase |1) ' y

Ovulation l

Meiosis Il

of first 77 .
polar body Yin (\ “.
may or may i N

not occur R e

Meiosis | compieted
d fertiization occurs

G @ O

Second

| polar body |

All polar bodies degenerate

Owulated secondary cocyte
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MENSTRUAL CYCLE *

The reproductive cycle in the female primates (e.g. monkeys, apes and human
beings) is called menstrual cycle.

The first menstruation begins at puberty and is called menarche.
In human females, menstruation is repeated at an average interval of about 28/29

days, and the cycle of events starting from one menstruation till the next one is
called the menstrual cycle.
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MENSTRUAL CYCLE HAS THREE MAIN PHASES:

e Bleeding phase or menstruation phase.
e Proliferative/preovulatory/follicular phase.
e Secretory/post ovulatory/luteal phase
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by estrogen

follicle.

Phase Hormona Ovarian changes Uterine changes
changes
1. BLEEDING PHASE (4-5 DAYS)
Due to withdrawal of sex hormones.
GnRH, FSH, LH, e TR AR Lo This bleeding continues for 4-5 days
Initial Estrogen and P 9 : and clotting does not occur due to
€)) of corpus luteum into s :
stage progesterone Coroiie alblcans presence of fibrinolytic enzymes.
are low P ‘ Average 40 to 80 ml blood loss per
cycle.
GnNRHT,FSH T,
LHT, dueto | 6-12 primary follicles are
(b) Terminal Positive stimulated and start Uterine bleeding is gradually
stage feedback formation of secondary reduced.




BACKLOG
L

\ N
Toyggs)’

Phase

Hormonal
changes

Ovarian changes

Uterine changes

2. FOLLICULAR/PROLIFERATIVE/ESTROGENIC/PREOVULATORY PHASE

1-2 Secondary follicle

of LH & FSH.

() | Initiclistaee L('3_|nTRHEI'(,“I;SZ;F+ B Uterine bleeding is stopped.
4 9 1 Tertiary follicle
Tertiary follicle = 1
High level of estrogen mature tertiary M :
: : o : Increase in size of myometrial
Terminal | gives positive feedback follicle . : .
(b) : : ) : cells. Thickness of uterine wall is
stage which results in surge (Graafian follicle)

increased.
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Swelling of Graafian
follicle due to increase
in antral fluid. Synthesis
of proteolytic
enzymes resulting in
rupturing of Graafian
follicle & ovarian wall
resulting in ovulation
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Phase rgrmonal Ovarian changes Uterine changes
changes

LUTEAL/SECRETORY/PROGESTERONIC/POST-OVULATORY PHASE (Fix of 14 days)

Ruptured graafian

GnRH. LH. FSH are fOTCIe More secretory (glandular) and
(a) Initial stage gompaiatcla than Carpus ad::(sigswgfr:zrrre\ g
9 terminal state of hemorrhagicum : % ke :
: Thickness of uterine wall is
follicular phase. Corpus luteum

(maximum developed maximum on 23rd day

on 22nd day)
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(b)

Terminal
stage

Increased
progesterone give
negative feedback

GnRH, LH are
significantly low.
Decrease of
progesterone and
estrogen due to
degeneration of
corpus luteum

Degeneration of corpus
luteum into corpus
albicans begins (Corpus
albicans formed on 28th
day does not secrete
any hormone)

Thickness of uterine
wall decreases.
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e Lack of menstruation may be indicative of pregnancy. However, it may also be
caused due to some other underlying causes like stress, poor health etc.

e In human beings, menstrual cycles ceases around 50 years of age; that is termed
as menopause.
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PREGNANCY AND EMBRYONIC DEVELOPMENT

After implantation, finger-like projections appear on the trophoblast called chorionic villi
which are surrounded by the uterine tissue and maternal blood

Chorionic Villi
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e The chorionic villi and uterine tissue become interdigitated with each other and jointly
form a structural and functional unit between developing embryo (foetus) and
maternal body called placenta

 The placenta is connected to the embryo through an umbilical cord which helps in the
transport of substances to and from the embryo.
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e The placenta facilitate the supply of oxygen and nutrients to the embryo and also
removal of carbon dioxide and excretory/waste materials produced by the embryo.
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e Inner Cell Mass differentiates into an outer layer called ectoderm and an inner layer
called endoderm. Mesoderm soon appears between the ectoderm and the endoderm.
These three layers give rise to all tissues (organs) in adults.

e Inner cell mass contains certain cells called stem cells which have the potency to give
rise to all the tissues and organs.
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SUMMARY OF DEVELOPMENTAL STAGES IN HUMAN
Pregnancy Stage Development in Foetus
After 1 month Embryo's heart is formed.
End of 2nd month Foetus develops limbs and digits.

End of 12 weeks (First Trimester) | Most of the major organ systems are formed.

First movements of the foetus are observed and

5th month _
hair appears on the head.
End of 24 weeks (Second Body is covered with fine hair, eyelids separate,
Trimester) and eyelashes are formed

End of 9 months Foetus is fully developed and ready for delivery.




ﬂﬁﬁn Toggégs ))

PARTURITION (e )

G]%botb“ﬁ Toled. - - 9 month

FO@ tod, Efed?m 'Ref\e;\ ——— Rma Devaed Fetus L Plocomia ?molme i utetre Coviornohem



Next

Toppers ))

Ru‘(j vaoa\ Telw & Placonta. mduee. mmid. Lerme Cordxoctsm

lS‘emL S?av\ol

@ Hafo-!-halwm
J' Send %kulsas

Modernal, ’P?tuftoua (Fostedtes Pt uitm-&

1

0 rsdocin R ?“du&o\ \
l oLt O Cmr‘ TR -
- 1020 e "mech anim

M domet‘c?w dﬁ AReus

!

\hndwm Qartroduin



BACHLOG
Mﬂffs{%ﬂ T Next

LACTATION

 The milk produced during the initial few days of lactation is called colostrum which
contains several antibodies absolutely essential to develop resistance for the new-born

babies.
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Reproductive
Health
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REPRODUCTIVE HEALTH -
PROBLEMS AND STRATEGIES

&Nﬁ o Wo PcS't Cburrbna o lowsnen QC‘\'.?O‘:\ %\oms & tma'som\mQS

= FM\Z] ‘r\omnma (HSD ) ¢

== ﬁm}me& wamm — RCH <$QT“MM & chid, Heakin cw@*



Next

Toppers ))

ity

Gpats

\ked. Pudfe Uidual & ’rh"m: edho, T Crodn Auwormnsss:

—> Jrbeducliem e% Qer educodion 0 Schwol

=T ?’6\\%}4 %“-Tomalwn h-?)oxé?v\a ?\Q\mo\udz\& Heoddh dha wuk leod T (RQT“OL“&‘"‘L& ﬁmd g"c?@a,
—35 ‘STH) CSQN Toomaetted. QPseors,

— Hdbjescenee & pag ce\ ok c.\omaex

— [nevrimlied, }“’fﬂaﬁm
= BRih Contml & Urioceiie oS



\ N
Toppars 2gp

— ?ﬂx@» Seftsrrnodugn Reaw&“ar R Q\r«&»ﬂm 0‘6‘”“3

— %m?o‘s Lo e MB Ryeott. ?\&0\3’1\6, #mst Tolod. Cone

o 9
D00

—_— qJQj o')_(n‘p Rt ‘&.’\ﬁ .\
. WS LKe ex ohwr & hex weladsd. CEwnR YD{/&%
\‘n

3m*{\@men£w4m 9% ocATon 'T\omg & %‘cbzwmma AUt

—> Slmn (j Ji rrfno.stt UCEUM

-’ mfe.@\im ol Px‘?es‘\%.&
" MO.{GU?Q,& g\v\v@:




BACKLOG
L

Postnatal Care

Understand the

Importance of
.

Postnatal Care
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l ¢ Maternal mortality rate (MMR) measures deaths of women during pregnancy or within 42 days of termination.

Numner of Matemal Deaths

MMR = | —
‘ Number of Live Births

) % 100, (XX)

\l' Infant mortality rate (IMR) measures deaths of infants under one year old.

i Number of Deaths Under 1 Year of Age
IMR = | } x 1,0
Number of Lave Births
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POPULATION EXPLOSION AND BIRTH CONTROL
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According to the 2011 census report, the population growth rate was still around 2 per cent
l.e. 20/1000/year, a rate at which our population could increase rapidly.
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WITHDRAWAL OR COITUS INTERRUPTUS
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BARRIER METHOD

In this method ovum (egg) and sperms are prevented from physically meeting with the help
of barriers.
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Female condom
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DIAPHRAGMS, CERVICAL CAPS & VAULTS
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Contraceptive
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INTRA UTERINE DEVICES (IUDS)
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 Non-medicated IUDs (e.g., Lippes loop)

e Copper releasing IUDs (CuT, Cu?7, Multiload 375)
e Hormone releasing IUDs (Progestasert, LNG-20)
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IMPLANTS & INJECTIONS
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TERMINAL METHOD
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MEDICAL TERMINATION OF PREGNANCY (M.T.P.)

Intentional or voluntary termination of pregnancy before full term is called medical
termination of pregnancy (MTP) or induced abortion.
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e Nearly 45 to 50 million MTPs are performed in a year all over the world which accounts
to 1/5th of the total number of conceived pregnancies in a year.

e Government of India legalised MTP in 1971 with some strict conditions to avoid its
misuse.
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e The Medical Termination of Pregnancy (Amendment) Act, 2017. According to this
Act, a pregnancy may be terminated on certain considered grounds within the first
12 weeks of pregnancy on the opinion of one registered medical practitioner.

e |f the pregnancy has lasted more than 12 weeks, but fewer than 24 weeks, two
registered medical practitioners must be of the opinion. The grounds for such
termination of pregnancies are:

MTP'S o b{a o(un?no :fﬁsSt Ternester o ulf*cs |2 weeke




BALCKLOG
L o2t 3

(i) The continuation of the pregnancy would involve a risk to the life of the
pregnant woman or of grave injury physical or mental health

(i) There is a substantial risk that of the child were born, it would suffer from such
physical or mental abnormalities as to be seriously handicapped.
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SEXUALLY TRANSMITTED INFECTIONS (STIS)

e Diseases or infections which are transmitted through sexual intercourse are
collectively called sexually transmitted infections (STI) or venereal diseases (VD) or
reproductive tract infections (RTI).

e Gonorrhoea, syphilis, genital herpes, chlamydiasis, genital warts, trichomoniasis,
hepatitis-B and HIV leading to AIDS are some of the common STDs.
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* Major symptoms include pelvic inflammatory diseases (PID), abortions, still births,
ectopic pregnancies, infertility or even cancer of the reproductive tract.
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INFERTILITY

e |If couples are unable to produce children inspite of unprotected
sexual cohabitation up to 2 years this is called infertility.
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IN-VITRO FERTILISATION (TEST TUBE BABY)

e Fertilisation occurs outside the body of female in almost similar conditions as
that in the body and after it, embryo is transferred into uterus or fallopian
tube of surrogate mother or same mother.
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EMBRYO TRANSFER METHODS -

e (a) Zygote Intra Fallopian Transfer (ZIFT) — Zygote or early embryos (with up to
eight blastomere) could be transferred into the fallopian tube of surrogate or
same mother.

e (b) Intra Uterine Transfer (IUT) - Embryo with more than eight blastomeres
(commonly 32 cells stage) are transferred into uterus.
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Intra-cytoplasmic Sperm Injection (ICSI) - It is a
specialised procedure to form an embryo in the
laboratory in which a sperm is directly injected into

the cytoplasm of ovum.
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IN-VIVO FERTILISATION

e Fertilisation occurs inside the body of female, either naturally or artificially.

e Gamete Intra Fallopian Transfer (GIFT) — Transfer of an ovum collected from
ovary into the fallopian tube of female who can't produce one, but can
provide suitable environment for fertilisation, this is called GIFT.

e Artificial insemination - If male is unable to inseminate the semen into vagina
or if there is very low sperm count in the semen then semen is artificially
introduced either into vagina or into the uterus of the female (intrauterine

insemination) IUI. ; :
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INTRODUCTION OF GENETICS

e Genetics term was given by W. Bateson.

e Genetics: Collective study of heredity & Variations.

e Heredity: Transmission of genetic characters from parents to offspring.

e Variation: Individuals of same species have some differences, these are called variation.
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MENDEL LAW OF INHERITANCE

e Gregor Johann Mendel was an Austrian Monk.

e Conducted many experiments with garden pea
plants ( 7 years 1856- 1863) and is considered as
the ‘Father of Genetics'.




MENDEL SELECTED PEA PLANT AS HIS
EXPERIMENTAL MATERIAL BECAUSE

e Was easily available, flowers were easy to handle.

e Flowers of pea plants remain closed till
pollination.

e It showed seven pairs of contrasting characters.

» Self and cross-pollination both were possible in
the plant.

e It had a short life cycle.

e Pure line varieties were present.

e Large progeny per mating

Toygégs

»
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Character Dominant trait Recessive trai

Seed shape O @

Round Wrinkled

Seed colour O

Yellow

Flower colour W

Violet

Pod shape /

Constricted
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Pod colour

Green Yellow

Flower
position

Terminal

Dwarf
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WHY MENDEL'S WORK WAS RECOGNIZED SO LATE ?

e Communication was not easy

e Approach of using mathematical & statistical analysis was new & unacceptable.

e He talked about certain factors that people did not believe in.

e During that time scientists were more interested in the work of Darwin that they
could relate with.
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REASONS FOR ACCEPTANCE OF MENDEL'S WORK

e In 1900, his results were independently rediscovered by three biologists namely,
Hugo De Vries, Carl Correns and Enrich Von Tschermak.

e Statistics method

e Large sampling size
 Mathematical logic

e Accurate records

e Theoretical explanation
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MENDEL'S FINDINGS

e F1 resembles only one parent.

e F2 generation obtained by self-pollinationDominant and recessive
forms appear in a 3 : 1 ratio.(phenotypically)

e F2 generation obtained after self-pollination gave genotypic ratio as
1:2:1ratio of pure and hybrid forms.
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e Law of Segregation : It states that the alleles remain together but
segregate at the time of gamete formation.

e The alleles T and t segregate at the time of gamete formation and
when the gametes fused the recessive trait appeared in F2 generation
even when it was absent in F1 generation.

e U“%‘Q‘@“g 9)> T’f coble.
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CHROMOSOMAL THEORY OF INHERITANCE

e \Walter Sutton and Theodore Boveri noted that the behaviour of chromosomes
was parallel to the behaviour of genes and used chromosome movement to
explain Mendel’s laws.
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» The chromosomes segregate at the time of gamete formation and along with
them the alleles present on the chrosomosomes also segregate out .

e Each gamete has only one allele of each gene present in the chromosome.
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LINKAGE AND RECOMBINATION

e T.H. Morgan conducted experiments with Drosophila (fruit fly) to show that
genes are located on chromosomes
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Figure 5.14 Representative pendigree analysis of (a) Autosomal dominant trait
(for Example: Myotonic dystrophy) (b) Autosomal recessive trait (for example:
Sickle- cell anaemia)
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