[s the study of the early development of
living organisms

Aim of reproduction in animal or
plants : to insurre the survival of their

kind
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exual

A single organism splits,
buds or fragments to give
rise to two or more
individualsqa

Sexual

Fusion of two gametes
male gametes or sperm
with female games or egg
(haploid)to form zygote
with doubled number
chromosomes 2N of

(diploid)
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Cell of Serloli

Spermatogonia

Spermatozoa
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Spermatogenesis

Multiplication: repeated mitotic divitions to produce
a large no. of spermatogonia (2N )

Growth : primary spermatocytes 2N

Maturation: meiosis ( 1%t and 2" mitotic division)
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Primordial germ cell in embrygy
Mitotic divisions l\

Spermatogonial 2,.,

stem cell
Mitotic divisions p

Spermatogonium 1 2n\";:

Mitotic divisions i \

Primary spermatocyte :j' 2n‘ “;:

Meiosis I/ \
Secondary spermatocyte
Meiosis II/ \ / \

Early '
spermatid S &
Differentiation (Sertoli
cells provide nutrients)
Sperm — ,,;,mﬂ“' r < n/ /n/
\ —— msiﬁ‘&
——— i:«//} . i:_/_:/’) e i_‘.'L:I
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Oogenesis  (Figure 42.14)

Primordial germ cells

|

Oogonium
(diploid)

First
Resting state ~-f-—— —_— ' meiotic
Z X division

Second
} meiotic
division
Second polar
body
Qotid
‘ (haploid)
Ovum

(haploid)

Corpus luteum
Ruptured follicle

Primary oocyte




Primary follicles

Germinal cell /Fallopian tube

(diploid)

rima
oocyte
(diploid)

MEIOSIS |-

First polar bo gconda
oocyte
(haploid)

Second
l polar body

i /

MEIOSIS Il -

Ovum
(haploid)

Corpus luteum



Corona BRadiala

MNucleus Zona Pellucida

Micropylc

Animal Pole ——7 0 o000 Shel
Pipmented Cyvitoplaso
Cyiloplasm
Yaolky Cytoplasm
Yorlk

(B Moesolecithal and Telolecithal Hamge,
Blasiodisc () Polvecithal and Centroleithal Egrgr.

Albumen

Vilclhine membranc

Shell membrane
Shell

Adr Space —— Chalaxa

aoalk

(T Macrolecithal and Telolecithal Ege.



Following dingrams illustrate types of eges according to above criteria.
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Cytoplasm | mambane

A B

Fig. 36.4 Typﬁ ol eggs
A » Microlcithal or almost o 'ecithal (mammals); B = Centrolevithal (insectsy € = Musg-

Incitkal (amphibians): D= Highly telolocithal {hirds ),



Oogenesis Spermatogenesis

Seperation of
Homologous

Chromosomes
( Meiosis I)

Once pe
month

chromatids

Nu..o... " A
Spermatid ?

Sperm

The first polar body also divides @
into 2 new polar bodies -~
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Female nucleus

Male nucleus

Zona pellucida
becomes
impermeable
to other sperm

Sperm ta:l
left cutside
the ovum
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male fish waits to spread

female fish
lays eggs
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o g ¥ e é Male snake cells
Model depicting automictic parthenogenesis Matuite Bz Cell have two Z sex

(haploid) chromosomes.

Female snake ~ |

cells have one Z z
sex chromosome

and one W sex Maturing Egg Cell
chromosome.

L4

2nd Polar Body

(haploid) Early Embryo Cell
(diploid)
Young Egg Cell

The egg cell

Meiosis | Meiosis I combines with the

First Division Second Division second polar body
to form a male
embryo cell, which

T~ begins to divide

\ W ’ and form a snake.
1st Polar Body \ J

W
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Oocyte Morula Blastocyst Parthenogenetic

Stem Cells



PARTHENOGENESIS

ZYGOTE

POLARBODY EGG NUCLEUS (46 CHROMOSOMES)

EARLY EMBRYO
OR PARTHENOTE

THE EGG RETAINS ALL

OF ITS DNA

(46 CHROMOSOMES) | PARTHOGENICALLY

A USING CHEMICALS, ELECTRICITY CLONED BABY
/ OR QTHER STIMULUS, THE EGG IS

MADE TO BEHAVE AS THOUGH FERTILIZED






