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No.l Encircle the correct option from the given multiple choices,

(1)

“)
(3)
6)

(7

®)

®)

(10)
(11)
(12)

(13)

ETHODS OF ASEXUAL REPRODUCTION

The production individuals of same species i.e. the next generation of species s

called

(a) Growth (Bﬁaproduction (c) Cell division (d) All of these
The production of exact duplicate of an organism is called

(a) Asexual reproduction (b)Sexual reproduction

(c) Cloning ’ (d) None of these

Common reproductive mechanism in bacteria is
_.(,a»)/Binary fission (b) Multiple fission (c) Budding (d) spore formation
Planaria reproduce by

(a) Binary fission  (b) Multiple fission  (c) Fragmentation \@’ﬁoth Aand C
Colonies can be formed by

(a) Bacteria () Yeast (c) Planaria (d) All of these
Corals also reproduce by

(a) Binary fission %b’)/ Budding (c) Sporeformation  (d) All of above
Spores can survives unfavorable conditions due to

(a) Water (Hf Cyst (c) Cellulose (d) Budding
Under unfavorable condition bacillus bacteria reproduce by

(a) Binary fission () Endospore formations

(c) Multiple fission (d) All of above

Some of eggs of honeybee remain unfertilized and developed to new bees it is called
(a) Porthenocarpy : Parthenogenesis

(c) vagetalbive propagetions (d) None of above

Onion reproduce by

éaj/Bulbs (b) Corms (c) Rhizom (d) All of above
Buds present on lower surface of rhizome give rise to

(a) Roots Gaﬂdventurous (c) Tap roots (d) All of these
Tissue mout be present in cuttings of plants, which is to be grown

(a) Epidermal ) Meristmatic (c) Parenchymal (d) All of aboYe
After grafting process _____tissue male connection between attached stam piece and
host plant i - o

(a) Epidermal tissue (b) Meristmatic tissue

*(E{Vascular tissue (d) All of above
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(d) Grafting

Chapter-14
. o ——
(14)  Calluses are produced by tissue of plant for ncy plants these technique are 4
(a) Clonning Tissue culture technique
|

(c) Cutting
SEXUAL REPRODUCTION IN PLANTS

(15) Plant need water for reproduction
*Qf)/Mosscs (b) Ferns (c) Seed plants (d) Both A and C
(16)  Gymnosperms and angiosperms , saprophyte generationis__
@ Diploid (b) Haploid (c) Triplord (d) All of above
(17)  The fusion of sperm with cgg is called
Sexual reproduction (b) Mixing
(c) Welling (d) All of above
(18)  Collatiudy all petals calle collectively
(a) Lalyx t¥) Corola (c) Adracim (d) Gynoeciom
(19)  Carpels are also called .
(a) Stamens (\b)/Pistils (¢) Androeeium ~ (d) Gynoecium
(20) Macrospore are .
(a) Diploid e Haploid (c) Triploid ~ (d) All of above
(21)  Sperms and eggs are produced by ~___process. In plants
\(A’f Mitosis (b) Meiosis (¢) Binary fission (d) Multiple fission
(22)  During reproduction in female how many sperm enter in ovule
(a) One -(bo/ Two (c) Three (d) Four

(23) Endosperm is which is
a) Food tissue, triploid nucleus
(c) Meristmatic lissue , diploid

POLLINATION

(24)  The transfer of pollen grains from the flower on one plant to flower on other plant

of same sprier is called species
(a) Self pollination b} Cross pollination (c) All of above (d) None

(25)  In which of flower small number of pollen grains are produced which are also sticky

(b) Epidermal tissue, diploid nucleus
(d) All of above

in nature
“ta) Insect pollinated  (b) Wind palliated  (c) Water pollinated (d) All of above

DEVELOPMENT AND STRUCTURE SEED
(26)  Which plant do not produce nectar in flowers

(a) Insect pollinated 4¥) wind pollinated

(¢) Water pollinated _ (d) All of above
(27)  Fertilized ovule is called

(a) Embryo ~(b{ Seed | (c) seed coat (d) All of above
(28)  Which plant contain hard seed coat

(a) Peanet W coconut (c) Mango (d) Apple
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m seclcoert is called
®9) (o) Testa (b) Plomule ‘Geﬁ/Hlllurn (d) Radica]
Roots emerge from on of seed .
0) ' (b) Radical (c) Epicoty]
3 (a) Plomule ' Picotyle (d) All of above
The embryonic stem above the point of attadrment of cotyledons is cqjleq
(31) (Aﬁpicotyle (b) Hypocotyle (¢) Plomule

(d) Radical
n like in cotton, this ig called

(b) Hypogeal germination
(d) All of above

If hypocotyle elongates during germinatig
2 pigeal germination

(©) Reproductio _
IONS FOR SEED GERMINATION
33) Which of following conditions are necess

(a) Water (b) oxygen

ary for seed germination

] . (¢) Temperature Allof above -
AL REPRODUCTION IN ANIMALS '
(34) Male gonads are called While female
(a) Ovaries, testes ) Testes, ovaries (¢) Testes, Ova (d) Sperms, Ova
(35) Primary spermatocytes are

e/ Diploid cells ~ (b) Haploid cells  (¢) Triploid cels (d) All of above
(36) How many sperms ar?oduced during Spermatogenesis
)4

(a) 3 N (c)S 6
(37)  After meiosis —I1 are produced during Oogenesis

(a) Egg cells (b) Second polar body(c)/Both aandb (d) Only polar bodies
(38) In External fertilization perms are _

(a) Few in member ﬁarge number (c) Normal (d) Member

(39)  Which one cannot do external fertilization

(»a’f Human (b) Invertebrate (c) Fishes (d) Amphibtion
(40)  In which type of fertilization extra protection js given by- .

(a) External fertilization (b) Internal fertilization

(c) Both A and B (d) Only A

MALF, REPRODUCTIVE SYSTEM

{1 Sperm are produced in tubes in(vm)}le N
(a) Vasdefcn!;nce (b) Collectingduct Seminiferous tubules(d) All of above
) Protiti is

tate gland
Inflamation of prostate glamd (2) f;‘l)lsi?i [I));SZ ate g
(¢) Sperm problem . .( )aned
) The material containing sperm and fluid is ¢ . () Plasma
(2) Water (bySemen () CS ,
(44)

The lubricating fluid in semen is relesed

(d) All of above
(2) Seminal vesicles ¥d§ Cowpers gland  (c) prostate
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A

(47)

(48)
(49)

(50)
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reproductive traet :
(c) GIT Female reproduce tract
(d) All of above A
SP m I.IIOVC through __and fallopian tubes where they fertilize eggs
Cervix, uterus (b) Birth canal, uterine fubee
(c) Ovaries. And cervix. (d) All of above

ADS stands for
(a) Aequired institution disease
(c) Aequired immome system

Yﬁequired immuno deficiency syndrome

d) All of these
@ t can lead to

Unethetical non Islamic illegal and stupid 26;‘;?; }?i?es (d) All of above
., 1
AIDS (b) Hepatitis C
is cause of AID? . : () HCV (d) All of above
a) HAV ¢ . read of
;IZIO are striving to stop tin unethical seXlEa; ?{IXI ;p @ All of these
C

¢ HIV - (®HCV
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Q.1  What is Reproduction? Discuss its two types? hree to foy, lines
Ans: Reproduction is defined as the i

generation of species,
Asexual reproduction means simple cell divisjon th
organism. Sexual reproduction involve n) of
cells i.e. gametes. ol male and femg, sex

Q.2  Whatis Binary fission? Discuss with reference to two examples?
Ans: Binary fission means “Division into two.” It is the simplest and m‘o'st
asexual reproduction. It occurs in prokaryotes (bacteria), m
protozoa (Fig. 14.1) and some invertebrates,
During binary fission in bacteria, the DNA is duplicated and so two copies of DNA are
formed. The two copies moves opposite pole of cell. The cell membrane in centre and
divides the cytoplasm in to two. New cell wall is deposited between two across
membranes. It result in formation of two bacteria,
Binary fission in amocba

During binary fission in unicellular eukaryotes, the nucleus of parent organism divides
into two (b mitosis). It is followed by the division of cytoplasm. So two daughter cells of
almost equal size arc formed. Daughter cells grow in size and then divide again.

EEEea——
Parent \
hacterium Parent
(<] amoeba
” Nucleus
® 6 " divides
DNA copies move Daughter nuclel
towards opposite @ (3] move towards
poles opposite poles
Cytoplasm Cytoplasm
divides divides

Two Two
daughtcr bacteria daughter 2amocbae

Q.3  Discuss mechanism of multiple fission

Ans: Diagram ; _
Some unicellular organisms (e.g. Amoebae) form hard walls called cysts around them,
under unfavourable conditions. When favourable condi tions' return, the nucleus of.pz'lr‘cnt
divides into many daughter nuclei by repeated divisions. This is followed by the division
of cytoplasm into several parts. Each new paljt of cytoplasm encloses one nu‘c].eus-. 30 z;
number of daughter cells are formed from a single parent at the same time. This kind o

fission is known as multiple fission.

105l common method of
any unicellular eukaryotes c.g.

DNA
duplicates
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Q.4  What is budding? Discuss with two example?

Ans: In this type of asexual reproduction, a bud develops as a small outgrowth on ;
body. In case of yeast (a unicellular fungus) a small bud is formed on one sidep:tl:ent :
The nucleus of cell divides and one of the daughter nuclei is passed into the bund P ki
cell may form more than one bud at a time. Each bud enlarges and devel;)p:rf::
characteristics of parent organism (fig. 14.4). The bud may separate from parent body. |
some cases, the buds never separate and as a result, colonies of individuals are formed:

One daughter
nucleas :
passes info bud

MOION-C

FParent Abud Nucleus Another bud
yeast is formed divides is formed

Figure: Budding in Yeast

Example: Animals such as sponges, Hydra and corals also reproduce by means of
budding. In them, a small bud is formed on the side of body, by mitosis, This bud
enlarges by the formation of more cells. It then detaches from the parent body and grows

into new organism.

Figure: Budding in Hydra

Q.5 How Rhizopus reproduce? '
Ans:  When Rhizopus reaches reproductive age, its
called spore sacs called sporangia (Sing. Sporangi
divides many times and forms many daughter cells called spores. l?ach

with a thick wall called cyst and it can survive unfavourable condmonf..

are mature, they burst and release spores. Undef favourable condition

germinate and develop into new Rhizopus.

body cells form thick walled spore 53¢

um). Inside each sporangium, @ €
spore is cove

When sporaﬂgia
s. the spores

_——2
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Q.6

Ans: Under unfavourable conditions, some species of bacteria re

Q.7

Ans:

Ans:

Q.9

Ans:

Figure 14.6: Spore formation in K
What are endosperms?

hizopus:

> Tnctridlitag . : .
e.g. Clostridium and Bacillus species. The bacterial sporcs are al
formed inside bacterial cells, so arc called endospores

Bacterium Cndospore

Germination i

of ecndospore g
O WL

‘%m’.j B3

prezks

o T8 tA i
e "é?)’?r‘f e

W Parend celi

produce by forming spores,

so thick-walled. They are

Figureid.7: Spore Formaiicn in a Bacterium

Write short note on parthenogencsis?
Parthenogenesis is also considerad asa form of asext

A

exual reproduction. In it, an unfertilized

fishes, frops and insecis reproduce by means of

egg develops nto new offspring. Some lishes,
parthenogenesis. Similarly. queen honeybee lays 2ggs
eggs remain unferiilise
the same time, somec eggs are fertilized by maie
females (new queen and worker bees.)

What is vegetative propagation write its types?
When vegetative parts of plants i.e. roots, s
process is called vegetative repreduction or vegetative propag
and can also be brought about artificially.

(1) Buibs (ii) Corms (iii) Riizomes

(vi) Vegetative propagation by leaves

(V) Suckers
s? Discuss shortly

Is cutting helpful for propagation of plant
Yes, it is helpful in this method, cutting may
parent plant. These cuttings must ha
occur. When cuttings are placed in a suitable
nutrients, water and sunlight). They form roo
develop into a plant identical to the parent p
Roses, ivyand grapevines are propagated by stem cuttings.

o5 1n the cells of honeycomb. Many
dand develcp into haploid males (drones) by parthenogenesis. At
secs and these develop into diploid

teme or leaves give rise to ncw plants, the

ation. It occurs naturally,

(iv) Stem Tubers

be taken mainly from the stems or roots of
ve a meristematic region from which growth can
soil and under right conditions (Sufficicnt
ts and shoots. Roots and shoots grow and
lant from which the cuttings werc taken.

4271
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how seeq) —
. _ €dless fryj

In erafting, 5 P1ece of stem js Cl'lllt

¢stablisheq T

developed 1, : =y
y Graftm roces
from the p . ung p J
Syst A Plant and is attached
and the host ola ystem. After g while, the by

vascular bundles of th

ith another plant with

e attached stem piece
N various seedles
d1

hat are advanta es and dj
Ans: Advantages . s

The off Springs produced throu

: . tically identica)
. . gh vegetative ropagation are gene :
Therefore beneficial characteristic ; 3
no need of any mech

s can be persevered. In vegetative propagation, there is
anism of pollination. It helps to increase number of plants at a rapid
rate. The organs of

conditions. Plants be

vegetative propagation enable many plants to pass unfavourable
' aring seedless fruits can be grown only by vegetative propagation.
Disadvantages

The plant do not have genetic variations. Species specific diseases can attack and this can
result in the destruction of an entire crop.

Q.12 (a) Whatis cloning

(b) Dafine callises

Ans:  (a) What is cloning

Cloning is the latest method of vegetative propagation. In this method, identical off
© springs are produced from a single parent usin

g its vegetative tissue or cell. Tissue
culture is the technique applied in this method. :
(b) Calluses

Tissues are taken from any part of plant and are put in a suitable nutrient medium. The

tissue cells start mitosis and produce masses of cells called calluses are transferred to

other medium that contains different hormones for the formation of roots, stem and
leaves. Calluses make these structures and grow

into new small plants. The small plants
are then plan ted in pots and then in fields.
SEXUAL'REPRODUCTION IN'PLANTS

Q.13 Define alteration of Generation? Also discuss sho
Ans:  The phenomenon in which. two diff;

cycle is known as alternation of ge
In most pl

independe

rtly the life cycle of flowering plants?
erent generation alternate with each other during we
nerations. '

ants, sporophyte generation is dominant. It means that it is big in size and is
nt. Sporophyte produces ha

ploid spores by meiosis. The spores develop into
gametophyte. It is small in size and depends upon sporophyte. It produces gametes by
mitosis. The male and female gametes fuse and form diploid zygote. The zygot¢
undergoes repeated mitosis and develops into a new diploid sporophyte

Sporophyte
y" 25 &
_ Spores
I.()zg\o';e (IN)
Z
Mitosis Z,
Gamete -
(IN)
Gametophyte
Gamcte Mitosis (IN)

Figure 14.12: An overview of alternation of generation in plants
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P

W" a label diagram of flower

Ans:

Petal

sz Figure 14.13: Structure of a flower

h

Q.15 How seeds and fruits are produced?
Ans:  When pollen grains mature, they are transferred to

Q.16 Differentiate b/w self and crosss pollination
(b) Define pollination

Ans: (a) Pollination is defined as the transfer of pollen grains from flower’s anther to stigma.

Two types of pollination are recognised. )
(b) Self pollination is defined as the transfer of pollen grains from the anther to the
stigma of the same flower or other flower of the same plant. Cross pollination is the
transfer of pollen grains from the flower on one plant to the flower on other plant of the
same species. Cross pollination is brought about by various agencies like wind, water,
bees, birds, bats and other animals including man.

DEVELOPMENT AND' STRUCTURE SEED

Q.17 What are components of seed? .

Ans:  Angiosperm seeds consist of three distinct parts (1) the embryo formed from zygote(2)
endosperm nucleus, and (3) the seed coat which develops from the wall of ovule
(integument.)

Q.18 Discuss the following points
(i) Hilum (ii) Plomule (iii) Radide |

Ans:  (a)Hilum . arv wall
There is a scar on seed coat, called hilum it is where the seed is attached to ovary .
(Fruit)

(b)Polmule and Radicle:

i hoot.
The radicle of embryo develops into new root while the plumule develops into new s
GERMINATION OF SEEDR

Q.19 (a) How seed germinates?

(b) Also discuss its two types lops into a seeding
- . o develops1 . the

Ans: - Sed germination is a process by which a secd e ich causes it to swell, splitting
(2) During germination, embryo soaks up water whic -
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Chapter-14 LB Al it :
the radicle present in seed. It
il. In the next phase, plumule

ure that emerges from
and nutrients from soil. ]
and comes out of soil

seed coat. Root is the first struct
grows rapidly and absorbs water
develops into tiny shoot which clongates
{b) Types of germination of sced:

On the basis of the clongation of hypocotyls
germination (Fig 14.18) in epigeal germination,
Look, pulling the cotyledons above ground. Beans, €0
seede thae germinate this way. I hypogeal germination, 17
forms the hook. In this type of germination, (he cotyledons st

and coconut geminate this way.

(here are (wo types of
|s clongatcs and forms a

cotton and papayd are the examples of

the epicoty! clongates and
ay underground. Pea, maize

and cpicotyl,
the hypocoty

P .

ocoty! PP A
HypotoH \ PR o r? i
freffe ket T cotyteder

(Z) ¢ \? "f% I‘if,..-»— pypocoty!
}

al (left) and hypogeal (right)

nes of seed germination; epige

TIONS EORSEEDGERMINALL
Q.20 Which condition arc necessary germination of seed - .
Ans: Sced germination depends on both internal and external conditions. The internal

conditions include a live embryo and sufficient food storage. The most important external
conditions include water, oxygen and favourable temperatures

(1)Water seeds of most plants have low water content, and germination absorbed water
s used in the digestion of the stored food and it also helps in the elongation of hypocotyls

and epicotyl.
(2)Oxvgen: Oxygen is essential for the respiration in the cells of embryo.
(3)Temperature: Sceds differ greatly in their temperature requirements for germination.

The opiimum temperature-for the germination of the seeds of most plants ranges from

EXUALREE CTIONINANINALS
Q.21 Discass the steps involved in spermatogenesis
Ans:  Some célls present in the walls of the seminiferous tubules of testes divide repeatedly by
mitosis 10 form large number of diploid spermatogonia. Some spermatogonia produce
pnmaxy'spermatocytes. Each primary spermatocyte undergoes meiosis.] and produces
(wo hap.lrild Idz;mgmcr cells called secondary spermatocytes. These cells pr.oducespunderg0
meiosic-I1. 1S way ' ' :
{p,-,,-m ’ n']‘I}I is way fc:ur hapleid spermatids are produced from each primary
spermatocyte. The spermatids are non-motile ¢ ‘ :
. a ¢ and many changes occur i
them il alle Tha Fai il y changes occur in them to convert
‘Ti dml y motile cells. Their unclei shrink and some structures are form d\‘ t cornef
calied acrosome, 2 tail and a mitocl 1al ri \frer e
, 2 t2il and a mitochondrial ring. After i
T ring. After these changes, the spermatids ar€
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Ans:

Spermamgnnium .
(2.\') . . Oogonlum
: 2N
| MITOSIS I .

Primary
Spermatocyte Primary
@N) Oocyte
/\ MEIOSIS-1 ZN)
Secondary @ @ /\

S ; i

permatacytes Secondary First

(IN)

Oocyt Polar Body
/\ /\ MEIOSIS-II 8?(\,) ‘ (IN)

Spermatid /\ /\

SR ONONXONO) \) o ©
Acrosome l l’ 1 1 Second

Head l Polar Body
Nucleus w‘% m (IN)

Neck

Mitrohondrial Egg cell (Ovum)
Ring Tail Sperms @ (lN)

(IN)

Figure 14.19: Gametogenesis in animals

FERTILIZATIONS

Q.23 How fertilization occur in mammals?

Ans:

Mamaml undergo in internal fertilization, egg cells are fertilized with in the reproductive
tract of female. It occurs in reptiles, birds and mammals. Such animals provide protection
to the developing embryo. After fertilization. Reptiles and birds make protective shells
around their egg cells and then lay them. The shell is resistant to water loss and dar?l'age.
In mammals (With the exception of egg laying mammal.s) the development of fertlll%ed
egg into new baby takes place within mother body. In this case, there is extra protection

to the embryo and mother also supplies everything that embryo needs.
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Q.24 Draw a diagram showing male reproductive system

Ans: Diagram

Prostate

- Sperm duct
(vas deferens)

Urinary . :
Seminal vesicle

bladder

Cowper's gland

Epididimys

Scrotum

Testis
Figure 14.22: Male reproductive system of rabbit

FEMALE
Q.25 Draw a diagram showing female reproductive system

Ans:

Lterss bui ma

I sliopuas
tube

Opepiug of
(he wivihra

Figure 14.23: Femaule reproductive system of rabbit

AIDS (ACOVIRED IMMUNO DEFICIENCY SYNDROME )
Q.26 Whatare STD’S, Give one example

Ans:  Sexually transmitied discases (STDs) are defined as the diseases that are transmitied

through sexual act. The most serous and challenging health problem faced by the world

today is AIDS. It is also a sexually transmitted disease. AIDS stands for Acquirtd

Immuno Deficiency Syndrome. 1t is caused by human immuno deficiency virus (HIV).

The virus destroys white blood cells, which results in loss of resistance against infections.

It is a fatal disease. It spreads through transfer of body (luids such as blood and semen:

Thus the *ain causes are unprotected sexual activities, use of infected needles Of

transfusicn of infected blood
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Define reproduction
REPRODUCTION

The production of individuals of the same species i. €. the next generation of species is

called reproduction. .
Q. No. 2 Is reproduction essential for life processes?
REPRODUCTION FOR LIFE PROCESSES
Reproduction is not essential for life processes, it is one of the fundamental

characteristics of the living things.
Q.No.3 What is the difference of survival between individual and species? . .
An individual can live without reproduction, but a species can not survive without
reproduction. '
Q. No. 4 What is the importance of reproduction?
IMPORTANCE OF REPRODUCTION
e Reproduction is essential for the continuation of species.
e It ensures that the genetic material of one generation is transmitted to the next.
Q. No. S How advantageous characteristics are transmitted to the next generation?
TRANSMISSION OF ADVANTAGEOUS CHARACTERISTICS
Each generation produces more offsprings than the next generation. Many individuals die
before reaching the reproductive age due to various reasons like:
e Diseases
e Competition
¢ Genetic factors
Survival of the Fittest:
Only the fittest and the best survive reach the reproductive age. In this way the
advantageous characteristics are transmitted to the next generation.
Q. No. 6 Differentiate between sexual and asexual reproduction.

DIFFERENCE BETWEEN SEXUAL AND ASEXUAL REPRODUCTION

Sexual Reproduction : Asexual Reproduction
* The simple cell division that produces an [ ¢ The process of reproduction that involves

exact duplicate of ‘an organism is called the fusion of male and female gametes is
asexual reproduction. called sexual reproduction.
¢ [t does not involve the fusion of gametes. e The male gametes are called sperms and
female gametes are called eges.
Q. No. 7 Write names of major plant groups.
MAJOR PLANT GROUPS
The major plants groups are: .

1. Mosses
2. Ferns

3. Seed plants
The seed plants include:
Gymnosperms (naked seeds)
Angiosperms (flowering plants)
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Reproduction

MICRO-PROPAGATION \
The method of reproduction is also called micro-propagétion sine it uses only a small part

of plant.

Q. No. 10 What is a whorl of the flower?
WHORL OF FLOWER .
he whorl of the flower.

All the structures present at one are collectively called t
us?

Q. No. 11 What is the contribution of Theophrast
CONTRIBUTION OF THEOI?HRASTUS
He was the successor of Aristotle. He was great philosopher. .
the morphology and functions of the

o He laid a solid foundation of botany including

flowers. ) _
o He recognized the male and female sex parts of the flowers and described the pollination
and fertilization in flowers.
!)

Q. No. 12 What is parthenocarpy:
PARTHENOCARPY .
p into fruit without the fertilization inside their ovules. This

n seedless fruits.

In some plants, ovaries develo
process is known as parthenocarpy and it results 1

) Examples:
' e Bananas

e Secedless varieties of grapes
Q. No. 13 What is the reason of success of seed plants?
SUCCESS OF SEED PLANTS

The evolution of seed has been proved as an important step in the success and spread of
flowering plants, as compared to the seed-less plants like mosses and ferns.

Q. No. 14 What is dormancy?

DORMANCY
Most seeds go through a period, during which there is no growth. This period is called the
dormancy of the seed. Dormant seeds are ripe seeds but do not germinate. Under
favourable conditions, the seeds break dormancy and begin to germinate.
Q. No. 15 What is the future of ovule and ovary after fertilization in flower?
FUTURE OF OVULE AND OVARY
After fertilization, the ovule develops into seed while ovary develops into fruit.
Q. No. 16 Why do rabbits reingest their facces?
REINGESTION OF FAECES
Rabbits reingest their own pallet-like facces to digest their food further and extract

sufficient nutrients.
Q. No. 17 What do you know about The United Nations Population Fund?

THE UNITED NATIONS POPULATION FUND - fof
UNFPA began operations in 1969. It is the largest international organization funding for
population and health programmes. The UNFPA works in over 140 countries;

awareness about the consequences of overpopulation.
A )
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/— . : M
m—f What is the incidence of HI1V in Paki tan? e
' stan?
INCIDENCE OF HIV IN PAKISTAN

according to the United Nations prg
80,000 sramme on AIDS j i
79’000121) petsons, or 0.1 percent of the adulg ll'c" UI\-JMDS. estimates, some
with HIV. ' Population in Pakistan, are infected
0. No- 19 What is the number of drug addicts in Pakistan?
DRUG ADDICTS IN PAKISTAN

The number of drug addicts in Pakistan i .
whom 60,000 inject drugs, an 1s currently estimated to be about 500,000 of

: LONG QUESTIONS
Q. No- 1 Write a note on binary fission.
: BINARY FISSION
Meaning: .
Binary fission means "division into two".
Definition:

The simplest and most common method of asexual reproduction in which an organism
divides into two by simple cell division is called binary fission.
Examples:
o It occurs in prokaryotes (bacteria)
« Many unicellular eukaryotes e.g. protozoa
« Some invertebrates

Binary Fission in Bacteria:
During binary fission in bacteria, the DNA is duplicated and so two copies of DNA are

formed. The two copies move towards the opposite poles of cell. The cell membrane
invaginates in centre and divides the cytoplasm into two. New cell wall is deposited -
between two cross membranes. It results in the formation of two daughter bacteria, which

grow in size and divide again.
Parent @
bacterium
(@ )
duplicates

DNA copies move
towards opposite

poles
Cytoplasm
divides
Two
r bacteria

aughte P
dangs = qcterium

Figure: Binary Fission In 2
131
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Binary Fisgion in Unicellular Eukaryotes:
During binary fission in uniccllular cukaryotes, the nucleus of parent organism divides
Into two by mitosis. It is followed by the division of cytoplasm. So two daughter cells of
almost equal size, are formed. Daughter cells grow in size and then divide again.

Parent
amocha

=y,
&O o
e
e

Daughter nuclei
move towards
opposite poles

Cytoplasm
divides

daughter amochace
Figure: Binary Fission in an Amoeba
Binary Fission in Invertcbrates:
Some invertebrates also reproduce asexually through binary fission. During this
reproduction, body is cut into two halves (fission) and the missing body parts are
regenerated in both halves. This type of asexual reproduction is common in:

e Planarian
e Many echinoderms

|

¢

n
>

Figure: Binary Fission in a Planarian
Q. No. 2 Write a note on multiple fission.
MULTIPLE FISSION

Definition:

The kind of asexual reproduction in which one unicellular organism divided into many
daughter cells is called multiple fission.
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Example:
e Amocba

Daughter
nuclei

Daughter
Amochae

Figure: Multiple Fission in Amoeba

Mechanism:
Formation of Cyst:

Some unicellular - organisms form hard walls called Cysts around them, under
unfavourable conditions.

Division of Nucleus:
When favourable conditions return, the nucleus of parent divides into many daughter
nuclei by repeated divisions.
Division of Cytoplasm:
This is followed by the division of cytoplasm into several parts. Each new part of
cytoplasm encloses one nucleus. '
Formation of Daughter Cells:
So a number of daughter cells are formed from a single parent at the same time. This kind
of fission in known as multiple fission.

Q. No. 3 Write a note on fragmentation.

FRAGMENTATION

Definition:

i »lop into
A'kind of asexual reproduction in which the detached parts of the organism develop i

New organism is called fragmentation:
E’“flmples: '

Worms: ‘aces. Each
s il into 8 or 9 pieces.

As certain worms grow to full size, they spontancously br‘-‘“"s‘s“if; rl::pcawd-

Piece (fragment) develops into a mature worm, and the proce
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Planaria:
If a planarian breaks into many pieces instead of two, it will also be called a5
fragmentation.
D ::.6 o v
T &l @ .
: Figure: Fragmeniation i» a Planzrian
Q. Nc. 4 Write a note on budding.
| BUDDING
Definition:
A type of asexual reproduction in which an outgrowth on the body of an organism
develops into a new complete organism is called budding.
Bud:
The developed outgrowth on the body of an organism is called bud."
Explanation:
all outgrowth on parent’s

In this type of asexual reproduction, a bud develops as a sm
body. The bud may separate from parent body. In some cases, the buds never separale

and as a result, colonies of individuals are formed.

Examples:
e Yeasts
e Sponges
> e Hydra
e Corals
Budding in Yeast: ’
e nucleus 0

YCﬁSt.is- a unicellular fungus. A small bud is formed on one side of cell. Th
cell divides and one of the daughter nuclei is passed into the bud. Parent cell may form
more than one bud at a time. Each bud enlarges and develops the characteristics of parent

organism.
T
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One daughter
nucleus

» A bud- »

Parent l

Nucleus Another bud
yeast is formed divides is formed

Figure: Budding in Yeast

Budding in Hydra: .
y of hydra, by mitosis. This bud enlarges by the

. It then detaches from the parent body and grows into new
organism.

FERE.

Figure: Budding in Hydra
Budding in Corals:

SPORE FORMATION

Spore:

An asexual reproductive structure that gives rise to new plant body directly is called as
spore.

Examp]e;

* Itis generally seen in most fungi e.g. Rhizopus.

Pore Formation in Rhizopus: ick w
en Rhizopuys reaﬁhes reproductive age, its body cells- o ﬂuﬁkd'w i::;dm?:;ii:::
called Sporangia (sing. Sporangium). Inside each sporangium, a ce dl\‘:ith a thick wall
and forms Mmany daughter cells called spores. = 1 SpOms i Covere ia are mature, they
Called cyst anqd it can survive unfavourable COnd-lt.IOI‘lS. When Sp?m:riinate and develop
burst ang release spores. Under favourable conditions, the spores g
Into new Rhizopus.
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mation in Bacteria: ' . .
Endospore For ; ble conditions, some species of bacterida rel‘)ro.duce by f.ormmg spores,
avoura® : formed inside bacterial cells, so are

:ck walled. They aré . .
- lt: 1ill:ev\t;acteria of the following species form endospores:

Under un
The bacterial spores are a
called endospores. For examp

e Clostridium

e Bacillus Endospore

Bacterium
Germination / - ;
of endospore

\_/ Parent cell
breaks
Figure: Spore F ormation in a Bacterium

Q. No. 6 Werite a note on parthenogenesis.
PARTHENOGENESIS

Definition: :
A type of asexual reproduction in which an unfertilized egg develops into a new

individual is called parthenogenesis.

Examples:
The phenomenon of parthenogenesis is observed in some:

e Fishes
"o Frogs ’
e Insects T

Parthenogenesis in Honey Bees:
Queen honeybee lays eggs in the cells of honeycomb. Many eggs remain unfertilized and

g;:velop i;lto. ll.lap(ljoli)d males called drones by parthenogenesis. At the same time, some
gs are fertilized by male bees and these develop into diploi
and worker bees are formed. prito diploicclemalesind oM ASE
Q. No. 7 Write a note on natural vegetative propagation.

VEGETATIVE PROPAGATION

Definition:
Tlhe process in which vegetative parts of plants i.e. roots, stems or leav
plants, is called vegetative propagation.
* ltisalso called vegetative reproduction.
If the proces fo‘\TURAL VEGETATIVE PROPAGATION:
s of vegetative i i
e pl'Opagationig propaggtlon occurs naturally then it

T
Ypes of Natural Vegetative Propagation:

ve . .
getative propagation occurs naturally is several ways:

1. Bulbs |
CamScanner

es give rise to new

s called naturd
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3, Rhizomes : 8
4, Stem Tubers
5. Suckers
6. Leaves
i Bulbs: h ] |
" Bulbs are short underground stems surrounded by thick, fleshy- _
food. Adventitious roots emerge under the base 0);' bulb whil:.1 Zhlg::se:ri?gzo;;ar:? t;?::g

of the base. )
Examples:
o Tulips
e Onions
o Lilies
v
Fleshy scale :
leaves Apical
Adventitious bud
roots
. Figure: Bulb of Onion
2, Corms:

Corms are short and swollen underground stems containing stored food. Buds are present
at the top of corm. From a bud, shoot grows and forms a new plant.

Examples: ‘
e Dasheen
e QGarlic

Adveéntitious roots
Figure: Corm of Colocacia
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3. Rhizomes: :

Rhizomes are horizontal underground stems with scale leaves. There are enlargeq
portions called nodes on rhizome. Buds are produced at nodes. The fl?ugs present on the
upper surface of rhizome give rise to shoot. The lower surface of rhizome produceg

adventitious roots.

Examples:
e Ginger
e Ferns

o Water lilies

"Node ‘ a Adventitious
root

Figure: Rhizome of Ginger

4, Stem Tubers:
Stem Tubers are the enlarged portions of an underground stem (rhizome). There are °
aggregations of tiny buds in the form of "eyes" along the surface of tuber. Each bud
develops into shoot that grows upward and also produces roots. :

Examples:
e Potatoes
e Yams
Scar of i
sodla lact | Germinating
Scar of f
stem &
Eye
' Figure: Stem Tuber of Potato
S. Suckers:

Suckers are lateral stems close to ground level. A sucker grows underground form some

distance and then turns up, producing the new plant.
Examples:

e Mint
o  Chrysanthemum
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6.  Leaves:

Vegetative propagation by leaves is not common and is seen in plants such as:

e Bryophyllum (Pather chut) -
This plant has fleshy leaves and adventitious buds are present at the margins of leaves.
When leaf falls on ground, the buds grow into new plants

Figl-l_l:e: Bryophyllum Leaf with Buds
Q.No. 8 Werite a note on artificial vegetative propagation.
VEGETATIVE PROPAGATION

Definition:
The process in which vegetative parts of plants i.e. roots, stems or leaves give rise to new

plants, is called vegetative propagation.

e Itisalso called vegetative reproduction.
ARTIFICIAL VEGETATIVE PROPAGATION

If the process of vegetative propagation occurs artificially by gardeners and farmers then
it is called artificial vegetative propagation.

Types of Artificial Vegetative Propagation:
The following two are the most common methods of artificial vegetative propagation:

1. Cuttings
2. Graftin
1. Cuttings:

In this method, cuttings may be taken mainly from the stems or roots of parent plant.
These cuttings must have a meristematic region from which growth can occur. The
cuttings will form roots and shoots when they are placed in a suitable soil and under right

conditions like:

e Sufficient nutrients
e Water

o Sunlight
Roots and shoots
the cuttings were taken.

Stem Cuttings: .
The following plants are artificially propagated through stem cuttings:

* Roses
* vy
: * Grapevines
Root Cuttings:
Sweet potato is an enlarged root. Farm
several plantlets. Then the plantlets are remove

grow and develop into a plant identical to the parent plant from which

ers place it in moist sand or soil until it produces
d and planted.
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Advantages:

: i lant.

Jants from a single p
dllcc mun)’ P i
S USCd to pro o

This process 1 ' \c same. . D
. A ng“‘ plants arc exactly tl tion has been very beneficial on sugar cane
. -
o This ertificia

plnnmliou.

| vegetative propagd

Cutting

T cutting
r"‘ :v.‘.“l; £ ' ;
j / = R\ 5

R
\,,,Sand P
—_ - And soil
Cutting
Figure: Artificial Vegetative propagation

Grafting

2.  Grafting: ' o .
In grafting, a piece of stem is cut from the plant and is attached with another plant with

established root system. After a while, the vascular bundles of the attached stem piece
and the host plant are connected to each other. The stem piece and the plant begin to

grow together.

Examples:
This method is used to propagate:

Many roses
Peach trees
Plum trees

°

L J

®

¢ Various seedless fruits including grapes

.9 Describe the advantages and disadvantages of vegetative propagation of

plants.

Q. No
VEGETATIVE PROPAGATION

Definition: .
The process in which vegetative parts of plants i.e. roots, stems or leaves give 1ice to new

plants, is called vegetative propagation.
o ltisalso called vegetative reproduction. '
ADVANTAGES OF VEGETATIVE PROPAGATION
Genetically Identical Offsprings:
The offsprings produced through vegetative propagation are genetically identical:
Thercfore beneficial characteristics can be preserved.
™o Nced of Pollination: ;
.In vegetative propagation, there is no need of any mechanism of pollination. It helps 10
merease number of plants at a rapid rate.

{
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Survival in Unfavourable Conditions: '
The organs of vegetative Propagation enable many plants to pass over' unfavourable
conditions. '

Reproduction of Seedless Plants:

Plants bearing seedless fruits can be grown only by vegetative propagation.
‘ DISADVANTAGES OF VEGETATIVE PROPAGATION
No Genetic Variations:
The plants do not have genetic variations.

Diseases Attack: .
Species specific diseases can attack and this can result in the destruction of an entire crop.

Q. No. 10 Write a note on tissue culture and cloning.

TISSUE CULTURE AND CLONING

Cloning: y ..
The process in which identical offsprings are produced from a single parent using its
vegetative tissue or cell is called cloning.
Latest Method:
Cloning is the latest method of vegetative propagation.
Technique:
Tissue culture is the technique applied in this method.
Mechanism:
Extraction of Tissues:
Tissues are taken from any part of plant and are put in a suitable nutrient medium.,
Formation of Calluses:
The tissue cells start mitosis and produce masses of cells called calluses are transferred to
other medium that contains different hormones for the formation of:

e Roots
e Stem
e [eaves

Formation of New Plant:
Calluses make these structures and grow into new small plants. The small plants are then
planted in pots and then in fields.
Q. No. 11 Explain the phenomenon of alternation of generations.
ALTERNATION OF GENERATIONS

Definition:
The phenomenon in which two different generations alternate with each other during life
cycle is known as alternation of generations.

Explanation;
Inthe life cycle of plants, two different generations alternate with each other,

Sporophyte Generation:
One generation is diploid and produces spores. It is called sporophyte generation. In most
Plants, sporophyte generation is dominant. It means that it is big in size and is
independent, - . . ‘ ' ,

ametophyte Generation:
The other generation is haploid and produces gametes. It is called gametophyte

generation. It is small in size and depends upon sporophyte. It produces gametes by
mitosis. ' ) ’ s ' : ' .
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-:;;rmatsion ot}; gy:;n;:gg:g’::;mploi d spores by meiosis. The spores develop into gametophyte,
poro

Formatﬁ}«}:\z ont; Sgo;gghtg:::a]c gametes fuse and form diploid zygote. The zygote undergye

repeated mitosis and develops into : new diploid sporophyte.

porophyte
7/
wo (2N) _%
)
/ Spores
Z}vuotc (IN)
(2N) v
\ Mitosls E
Gamete S
(IN) Gametophyte
(IN)

Gamete Mitosls
(IN) e
Figure: An overview of Alternation of Generations in Plants
Q. No. 12 Describe sexual reproduction in flowering plants,

\ SEXUAL REPRODUCTION IN FLOWERING PLANTS

In angiosperms, parent plant is diploid sporophyte generation. Flower is the‘reproductive
structure in this generation. The flower components ar¢ arranged in the form of whorls,
The outer two whorls in a flower are the non-reproductive whorls while the inner two

whorls are the reproductive whorls.

STRUCTURE OF A FLOWER
The following four whorls are present in the flower:
1. Calyx
2. Corolla
3. Androecium
4. Gynoecium
1. Calyx:
Calyx is the outermost whorl.
Coleur:
It usually green in colour.
Sepals: T
Its individual units (leaflets) are called sepals.
Function: T
Scpals protect the inner whorls at bud stage.
y: Corolla:
Corolla is the next inner whorl.
Colour:
It is brightly coloured.
Petals: (
Its individual units (leaflets) are called petals.
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~ Functlon: linatl
They serve 1o attract bees, birds etc. which are the agents of pollination.

Anther
j,[rllumnl
Sepel

oo

Ovary

Ovule

Figure: Structure of a Flower

3. Androeclum:
Androecium is the third whorl and the male reproductive part of flower,
Stamens:
Its units are called stamens.
Filament: '
Each stamen has a thread-like filament at the free end of which anther is attached.
Angther:

Anther has pollen-sacs in w

through meiosis. Each microsp
Formation of Male Gametophyte; )

The nucleus of microspore undergoes mitosis and produces two nuclei;

¢ Tube nucleus

* Generative nucleus

The generative nucleus again undergoes mitosi

germinated microspore has a tube nucleus and tw

male gametophyte géneration of plant.

hich._haploid microspores (pollen grains) are produced
ore germinates into the male gametophyte generation.

s and produces two sperms. So, a
0 sperms. All these structures are the

4. Gvnoecium:
Fourth whorl i.e. gynoecium is the female reproductive part of flower.
Carpels:

lts units are called carpels or pistils.
Structure of Carpel:

Each carpel is made up of:
¢ Basal ovary
¢ Middle style
* Upper stigma
Ovules: |
Inside ovary, there are one to many ovules. Inside each ovule, one haploid mucrosp e is

produced through meiosis. Macrospore gerniinates into the female gametophyte
generation.
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e hyte:
Formation of Female Gametophyt¢: osis and produces an €gg cell and some associateq

re undergoes mi :
Tt?:ctr:r.:;mespgo fusion iucleus. Egg cell and associated structures are the female
s N

gametophyte generation of plant.
Polllnl{:;)h':n pollen grains mature, they are transferred to stigma. It is called pollination.
Formation of Pollen Tube: _
On reaching the stigma, thc
pollen tube contains a tube nuc
ovary and enters ovule. Here, it bursts and relea
femalc gametophyte.
Formation of Zygote: o
One sperm fuses with egg and forms a diploid (2N) zygote.
Formation of Endosperm Nucleus: | > :
The other sperm fuses with diploid fusion nucleus and forms a triploid (3N) nucleus
called endosperm nucleus.
Double Fertilization:
The process of fertilization involves two fusions, it is called double fertilization.
Developmental Process: ‘
Zygote develops into embryo and endosperm nucleus develops into endosperm tissue
(food of the growing embryo). Ovule then becomes seed and ovary changes into fruit.
Dispersal of Seeds:
When seeds mature, they are dispersed. If seeds get suitable conditions, their embryos
develop into new plants i. e. the diploid saprophytes of the next generation. /

tube nucleus of pollen grain constructs a pollen tube. The
leus and two sperms. The tube grows through style ang
ses the sperms. Both sperms enter the

Microspor . Generative Tube
rm!hu:':::ll: Microspores nucleus nucleus Male
(2N) (1N) (1N) (1N) |Gametophyte
) ATIRL .. N LY
! Pives y " y '

Gametophyts
(1N)

Seed Fusion E

7
‘\/’/” pr————— nucleus (1??)
Endasparn  Seed Embrye (1IN

v lissue coal  (2N) e

Qormination
of seed

Endosperm Zygote
nucleus (2N)
(3N)

Figure: Life Cycle of a Flowering Plaht
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Q. No. 13 Define pollination. Explain its types. Discuss the

wind pollinated flowers. adaptations in insect and
POLLINATION
Definition: S
The transfer of pollen grains from anther of the stamen to sti ;
pollination. stigma of carpel is called
Types of Pollination:

The following two types of pollination are recognized:
1. Self Pollination
2. Cross Pollination
1. Self Pollination:
The transfer of pollen grains from the anther of stamen to the stigma of the carpel of the
same flower or other flower of the same plant is called self pollination.
2. Cross Pollination:
The transfer of pollen grains from anther of stamen to the stigma of the carpel of one
plant to the flower on other plant of the same species is called cross pollination.
Cross pollination is brought about by various agencies like:

¢ Wind
e Water
e Bees
¢ Birds
e Bats

¢ Other animals including man
ADAPTATIONS IN INSECT-POLLINATED AND WIND-POLLINATED FLOWERS

Wind Pollinated Flowers

Inscct Pollinated Flowers

Feature

Flowers Generally large Generally small
Petals brightly coloured Petals green or dull in
Colour colour
Nectar Produce nectar Do not produce nectar
Fi Flowers face upwards Flowers hang down for easy
| oral Arrangement shaking
| Stamens and Stipmas Enclosed inside ring of petals | Hang out of ring of petals
\ Pollen Grai Small ~ number  produced | Large number produced /
ollen Grains ' 1 : 3
S /heavy and sticky _ l}ght with smooth surface
: Pinhead shaped with no | Feathery  branches . for
Stigma branches catching pollen
W ad ranches g p
. e Buttercup e Grasses
e Rose * Hazel
Examples e Wallflower e VWillow
| e Sunflower e Com
k e Orchid
|
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Q.No.14  Describe the development and structure of seed. oS
: DEVELOPMENT OF SEED
After fertilization in the female gametophyte, zygote divides repeatedly by migo.:
develops into an embryo. At this stage (in gymnosperms and angiospermg S18 ang
changes into seed. The formation of seed completes the process of sexual r°P’°du<’:ti Vule
seed plants, on jp

Angiosperm seeds consist of three distinct parts:

* The embryo formed from zygote

* The endosperm tissue formed from endosperm nucleus

o The seed coat which develops from the wall of ovule called integument
Seed Coat;

The other name of seed coat is testa, Seed coat develops from the integument, originally

surrounding the ovule.

Thickness:

It may be a paper-thin layer, for example:

e Peanut

It may be thick and hard, for example

e Coconut

Function:

Seed coat protects embryo from mechanical injury and from drying out.

Hilum:
There is a scar on seed coat, called hilum, It is where the seed is attached to ovary wall (fruit).

Micropyle:
Atone end of hilum, there is micropyle. This is the same opening through which the
pollen tube entered ovule.
Function:
Seed uses it for the absorption of water.
Embryo:
Embryo is actually an immature plant. It consists of:
e A radicle
e A plumule
* One or two cotyledons
Radicle:
The radicle of embryo develops into new root.
Plumule:
The plumule develops into new shoot.
Epicotvl:
The embryonic stem above the point of attachment of cotyledons is called epicotyl.
Hvpocotyl:
The embryonic stem below the point of attachment of cotyledons is called hypocotyl.
Endosperm:
Within seed, there is a store of nutrients for the seedling that will grow from embryo. In
angiosperms, the stored food is derived from the endosperm tissue. This tissue is rich in

oil or starch and protein. In many seeds, the food of the endosperm is absorbed and stored
by cotyledons.
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uction
Seed
coat

Plumule
Radicle

Cotyledons

Figure: The Structure of a Dicot Seed

Q. No. 18 Define germination. Explain its types, What conditions are necessary for seed

germination?
‘ NA N E

Definition:

The process by which a. seed embryo develops into a seedling is called seed germination.

Mechanism:

Absorption of water:

During germination, embryo soaks up water which causes it to swell, splitting the seed
coat.

Formation of Root: \‘

Root is the first structure that emerges from the radicle present in seed. It grows rapidly

and absorbs water and nutrients from soil.

Formation of Shoot:

In the next phase, plumule develops into tiny shoot which elongates and comes out of soil.
TYPES OF GERMINATION

On the basis of the elongation of hypocotyl and epicotyl, there are two types of

germination:
1. Epigeal Germination
2 Hypogeal Germination
L Epigeal Germination:

In epigeal germination, the hypocoty! elongates and forms a hook, pulling the cotyledons
above ground. The examples of seeds that germinate this way are:

s Beans
¢ Cotton
s Papaya
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2 Hypogeal Germination: . ——=—
" In hypogeal germination, the epicotyl elongates and forms the hook: In thjs
of

s rmination, the cotyledons stay underground. The examples of seeds that germinate th;
is

way are:
o Pea

o Maize
-9 . Coconut

VF igure: Hypogeal Germination
CONDITIONS FOR SEED GERMINATION

Seed germination depends on both internal and external conditions.

Internal Conditions:
The internal conditions include:
e A live embryo
e Sufficient food storage

External Conditions:
The most important external conditions include:

1. Water

2. Oxygen
3. Favorable temperature

1. Water (moisture): .
content, and germination cannot occur until seed

Seeds of most plants have low water
coat or other tissues have imbibed (taken in) water. The absorbed water is used in the

digestion of the stored food and it also helps in elongation of hypocotyl and epicotyl.

2. Oxygen:
Oxygen is essential for the respiration in the cells of embryo.

3. Temperature:
Seeds differ greatly in their temperature requirements for germination, The optimum

temperature for the germination of the seeds of most plants ranges from 25-30°C.

Q.No.16  Write a note on gametogenesis in animals,
| GAMETOGENESIS

Definition:
The formation of gametes is called gametogenesis.

Cell Division:
In this process, diploid (2N) gamete-mother cells undergo meiosis and form haploid (IN)

gametes.

—
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ds:
Gond The male gametes (sperms) and fem
al
ed organs called gonads. ¢ gametes (egg cells or gva)
8) are prod
= uced in

specializ

nads are called testes. The singular of testes is testi |
¥ 8.

st
fes Male 80

gonuds are called ovaries.

ovarie \
QERMATOGENESIS

J
pFemale

Dcﬂnition: . . )
The process of production of sperms in testes is called spermatogenesis

Formation 0 Spcrmatogonia:
Some cells present in the walls of the seminiferous tubules of testes divide repeatedly b
osis to form large number of diploid spcrmmogonia. yoy
rimary Spcrmatocytc:
Some spcrmatogonia produce primary Sp¢
Formation of Sccondary Spcrmatocytc:
Each primary spermatocytC undergoes meiosis-I and produces
called secondary spcrmatocytcs.

Formation of Spcrmatids:
These cells undergo meiosis-11.

ecach primary spermatocyte. The sperma
them to convert them into motile cells.

Formation of Sperms:
Their nuclei shrink and the following st

o A comer called acrosome
o Atail

« A mitochondrial ring
After these changes, the s

pormation of P
rmatocytes.

two haploid daughter cells

four haploid spermatids ar¢ produced from

In this way
d many changes occur in

tids are non-motlle an

ructures aré formed:

permatids are called sperms.

Sprrmnogoulum
\'

Primary
Spermatocyte
(2N)
/\ MEIOSIS-1
Secondary
Spermutocyles
(IN) g
/\ /\ MEIOSIS-II
Sprrmnld.@ @ @ @

(IN)

MITOSIS

Acrosoine l 1 ! 1
Head
Nucleus
Neck
Mllr»lwn(,!(lhl
Ing Sperum

Tull (IN)
Figure: Spcrmutogcncsis
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5 called oogenesis.

Deﬂnlt{l?l?; process of proc{uction of egg cells in ovaries!
Formation of Follictes iructures called follicles, in which many diploid oogonig

cells of ovary prepare Structires =& .
IS)?(:::HL Some oogonia produce diploid primary oocytes

Meiosis-I: o
MemSlsOne of the primary oocytes completes me10SIS
smaller cell is called first polar body and the large

Mews‘s%g; secondary oocyte completes meiosis-II and produces two haploid cells . a secong

polar body and an egg cell.
QOogonium
(2N)
MITOSIS 1
Primary
ﬁ Oocyte
(2N)
MEIOSIS-1 /\
Seconda First
@ ()ocy(cry @ Polar Body
(IN) (IN)
MEIOSIS-IT /\ /\

I and produces two haploid cells. Tp,
r one is called secondary oocyte,

@@ 6
Second

] Polar Body
(IN)

@ Egg cell (Ovum)
(IN)

Figure: Qogenesis
Q. No. 17 Define fertilization. Explain its mechanisms.
FERTILIZATION
After the tormation of gametes, fertilization occurs.
Definition: , )
The fusion of male gamete (sperm) and female gamete (egg or ovum) to form diploid
zygote is called fertilization. '
MECHANISMS OF FERTILIZATION
There are two mechanisms by which fertilization can take place:
1. External Fertilization
2. Internal Fertilization
1. External Fertilization: : _
In external fertilization, egg cells are fertilized outside of body. External fertilizatio
occurs mostly in aquatic environment. - A
Release of Gametes: : )
It requires both the mzle and the female animals to release their gametes into th

surroundings at aimost the same time. For external fertilization, the animals have 10
release great number of gametes.

eir
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Disadvantage:
In external fertilization, there is risk of loss of gametes due to environmental hazard
uzaras

such as predators.

Examples:
External fertilization occurs in many invertebrates and the first two groups of vertebrates:

o Fishes
o Amphibians

Figure: External Fertilization in Fish

2. Internal Fertilization:
In internal fertilization, egg cells are fertilize
Such animals provide protection to the developing embryo.

J within the reproductive tract of female.

Examples:
It occurs in:
e Reptiles
e Birds
e Mammals

Reptiles and Birds:
After fertilization, reptiles and birds make protective shells around their egg cells and

then lay them. The shell is resistant to water loss and damage.

Mammals:
laying mammals) the development of fertilized

In mammals (with the exception of egg-
kes place within mother body. In this case, there is extra protection

egg into new baby ta
ther also supplies everything that embryo needs.

to the embryo and mo

and Food to Embryo

Figure: Reptiles and Bird’s Egg provides Protection
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\ Describe male reproductive system of rabbit.
Q.No- 18 BT ALE REPRODUCTIVE SYSTEM OF RABBIT

troduction: _
In Rabbits are small mammals found in several parts of the world. They are useq ip R

as experimental animals.

Parts: B . ' ‘
The male reproductive system of rabbit consists of a pair of testes that produce s

the associated ducts that transport sperms t0 external genitalia and glands ¢
secretions to sperms.
Scrotum:
Testes are located in a bag of skin called the scrotum that hangs below the body.
Seminiferous Tubules: -
Each testis consists of a mass of coiled tubes called the seminiferous tubules. In these
tubules, the sperms are formed.
Epididimys: .
When sperm are mature, they accumulate in the collecting ducts of testes and then pass to
epididimys. :
Vas Deferens:
From epididimys, sperms move to a sperm duct called vas deferens.
Sperm Duct: : '
Both sperm ducts join urethra just below urinary bladder.
Urethra: .
The urethra transports both sperm and urine.
Semen: |
Semen is the material containing sperms in a fluid. It consists of 10% sperms and 90%
fluid.
Associated Glands:

As the sperius pass down the ducts from testes to urethra, the associated glands add
various secretions.

perms,
hat add

Prostate
Anus

Urethra

Sperm duct
(vas deferens)

Seminal vesicle

Cowper’s gland

Epididimys
Scrotum

Figure: Male Reproductive System of Rabbit
A
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Seminal Vesicles:
Seminal vesicles produce secretions that provide nutrients for sperms.

Prostate Gland:
Prostate g
Cowper’s Gland: ] ]
ce sccrctions that lubricate the ducts.

Cowper's glands produ
Describe female reproductive system of rabbit.

_No. 19
Q I_TEMALE REPRODUCTIVE SYSTEM OF RABBIT

world. They are used in research

land produces a secretion that neutralizes the acidity of the fluid.

Introduction:
Rabbits are small mammals

as experimental animals.

found in several parts of the
abbit consists of ovaries and associated ducts.

ust ventral to kidneys. Like
ion of ovary produces

Parts:
The female reproductive system of r

abdominal cavity j
ovaries. The outer 1€g

Qvaries:
Ovaries are small oval organs situated 1n

most animals, female rabbits have a pair of
egg cells.

Follicles:
A cluster of sp
ovaries, egg cells are released in

Fallopian Tube:
The opening of fallopian tube lies close to OV

s and nourishes each cgg cell. From

ecialized cells called follicle surround
fallopian tubes.

ary. Fertilization occurs in fallopian tubes.

Uterus: _
The fertilized egg (zygote) is carried to uterus. The uterus of rabbit is divided into two
separate paris or horns.
o~ Uterus horns
Fallopian
tube ' - -

Uterus wall

'ﬂ; A Ovary
[

Opening of g e Birth canal

the urethra

Figure: Female Reproductive System of Rabbit
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Birth Canal: . _
The uterus horns join and open into vagina or birth canal.
Cervix: - .
Cervix is the portion of uterus, which separates it from birth canal, where sperms of mgle
are deposited.

Q. No. 20 Describe fertilization and development in rabbit.
FERTILIZATION AND DEVELOPMENT IN RABBIT
Breeding Season: '
Rabbits can breed throughout the year but male rabbits are commonly sterile during the
summer months.
Ejaculation of Sperms: -
Male rabbit deposits its sperms in the vagina (birth canal) of female.
Fertilization:
Sperms swim through cervix and uterus to fallopian tubes where they fertilize the egg
cells, released from ovary.
Embryo Formation:
After fertilization, zygote is carried to uterus. By this time, the zygote has started dividing
and is now called embryo.
Placenta:
The embryo is implanted in uterus walls. A connection, called placenta, is established
between embryo and uterus wall.
Gestation Period:
Embryo develops into new offspring (rabbit kit) in 30-32 days, after which it is born
Q. No. 21 Discuss growth in human population and its consequences.

GROWTH IN ilUMAN POPULATION

Population Growth:
Pakistan's population in the year 2007-2008 was 163,775,000. By the end of this decade,
our population is expected to exceed 176 million. Pakistan's population had a relatively
high growth rate in past.

Overpopulation: _
When population growth exceeds the carrying capacity of an area or environment, it

results in-overpopulation.
CONSEQUENCES OF OVERPOPULATION

Many problems are associated with human overpopulation.

Shortage of Resources: :
The overpopulated areas face severe shortage of fresh water and natural resources.

Loss of Ecosystems: =
Overpopulation results in deforegtation and loss of ecosystems.

Pollution: . .
It leads to more pollution and global warming.

ality Rate: _
Mort ’ll‘tﬁere is high infant and child mortality rate in overpopulated areas due to poverty.

Increased Demands: |
Overpopulation raises demands for more:
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Housing units
Hospitals

Jobs
Educational institutions

Food crops

CHECKING OVERPOPULATION
The overpopulation should be checked otherwise we will have to face huge problems

because of our limited resources.

Education:
People should b
Role of Ministry of Population Welfare:
Pakistan's Ministry of Population Welfare has taken a number of steps 10 make people
aware of the hazards of overpopulation and to stabilize the population 10 match our

resource:

Q. No. 22 Write a note on AIDS.
AIDS: A Sexually Transmitted Disease

Sexually Transmitted Diseases (STDs):
The diseases that are {ransmitted through sexual act aré

¢ educated about the problems of overpopulation.

called sexually transmitted

diseases.

Leading Problem:
The most serious and challenging health problem faced by the

also a sexually transmitted disease.

Abbreviation:
AIDS stands for Acquired Immune Deficiency Syndrome.

Causative Pathogen:
It is caused by Human Immuno Deficieney Virus (HIV).

Mode of Actiori:
The virus destroys white blood cell

Fatal Disease:
It is a fatal disease.

Spread of Disease:
It spreads through transfer of body fluids such as blood and scmen.

world today is AIDS. It is

s, which results in loss of resistance against infections.

Causes:
The main causcs arc:
e Unprotected sexual activities
e Use of infected necdles

e Transfusion of infected blood
Q. No. 23 Describe the role of National AIDS Control Programme¢ (NACP) and Non-

Government Organizations in controlling AIDS.
ROLE OF NATIONAL AIDS CONTROL PROGRAMME (NACP)

Introduction:

Pakistan's Federal
Objective: .
The main objective of this programme is to help the public for the preventicn of HIV
transmission, safe blood transfusions and reduction of STDs. :

Ministry of Health established NACP in 1987.

M
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\weidence:

The frcqucnc ' o

y of HIV infection j T . :
epidemi . In Pakista the country is at ris
epidemic due to various risk factors: 1o stll low. Bt ? St

e ' :
Exposure to infected blood or blood products
* Homo-sex
¢ Injecting drug users
Campaign:

For improved prevention by the general public, the NACP started s.er.vices through TV
and radio channels and print media in 2005. The objectives of this activity were to:
« Change public attitude for safe sexual activities

e Create demand for information on HIV and AIDS

e Improve attitudes and behaviour among healthcare workers
GANIZATIONS

ROLE OF NON GOVERNMENT OR o )
According to the latest data by the World Bank, at least 54 NGOs are working in P aklstan
for HIV/AIDS public awareness and for the care and support of persons living with

HIV/AIDS.
e These NGOs also work on AIDS education and prevention for sex workers and other

high-risk groups. .
e NGOs serve as members of the Provincial Consortium on H IV/AIDS, which has

been set up in all the provinces of Pakistan.

Access to Victims: .
Although NGOs are very busy in HIV/AIDS prevention activities, it is believed that they

are reaching less than 5 percent of the vulnerable population.

EXERCISE MULTIPLE CHOICE QUESITONS
Growing an entire new plant from part of the original plant is called:
(b) Regeneration

(d) Vegetative propagation

(a) Budding
(c) Fragmentation

& Rhizopus reproduces asexually by:
(a) Binary fission
(c) Spore formation

3. A corm develops into new garlic plant. This is the process of:
(a) Vegetative propagation (b) Regeneration
(c) Meiosis

4. Which is not an advantage of grafting?
/a) The graft is identical to the parent plant
(b) Grafting allows the propagation of scedless fruits
(c) The graft combines the characteristics of two plants
(d) Grafting may allow for the faster production of desirable fruits

(b) Budding
(d) Endospore formation

(d) Gametogenesis
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Pollination is the transfer of pollens from:
(a) Anther to stigma

ySerelliio.peil (b) Stigma to anther
(c P cla

- (d) Petal to sepal
Double fertilization in plants means:

(a) Fusion of two sperms with two egg cells

(b) Fusion of one sperm with egg cell and other sperm with fusion nucleus
(c) Fusion of two Sperms with a single egg cell
(d) Fusion of tube nucleus with fusion nucleus and sperm with egg cell
After fertilization in plants, the fruit develops from:
(a) Ovule wall (b) Ovary wall (c) Petals (d) Anther
Which part of the female reproductive system receives egg cells from the ovary?
(a) Fallopian tube (b) Uterus (d) Cervix
Inside testes, the sperms are produced in:
(a) Vas deferens (d) Sperm duct (c) Seminiferous tubules (d) Collecting ducts
Which of these cells has haploid number of chromosomes?

(a) Spermatogonium

(c¢) Vagina

(b) Primary spermatocyte
(d) All of these

ANSWER KEY

(c) Secondary spermatocyte

3 a 4
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gations the methods of asexy,)

SHORT QUESTIO
1. How are the natural and artificial vegetative prop?

reproduction in plants?

Consult Long Question No.7 and 8

2. Why do gardeners use the methods of cutting and grafting?
Consult Long Question No. 8 '
3. "Parthenogenesis is a fype of asexual rcproduction". Give comments on this
statement.

Consult Long Question No. 6

4. Outline the life cycle of a flowering plant.

Consult Long Question No. 12
ill you find in 2 wind-pollinated flower?

5. What structural adaptations W D
Consult Long Question No. 13
6. Give an introduction of pakistan's National AIDS Control Progrant.
Consult Long Question No. 23
1. What are the different ways by which prokaryotes, protozoans and fungi reproduce

asexually?
Consult Long Quéstion No. I and 4

arts of the plant that help in natural v

Consult Long Question No. 7
itions are different?

y A Explain the different p egetative propagation.

;B Explain, how the epigeal and hypogeal germin:
Consult 1.ong Question No. 15
4. What conditions are necessary for the germination of seeds?
Consult Long Question No. 15
Outline the methods of asexual reproduction in animals.
Write a note on the male and female reproductive systems of rabbit.
Consult Long Question No. 18 and 19
Describe the processes of spermatogenesis and oogencesis.
~ Consult Long Question No. 16
8. Why do we consider that overpopulation is a alobal problem?
Consult Long Question No. 21

=

~1

Acrosome:
( fnp-hl:c head of sperm cell which helps itin penetrating the egg cell
Alternation of generations: )
In plants, .thc phenomenon in which the sporophyte and gametophyte general
alternate with each other. -
Androecium:
* The male rproducti
_productive wh f —_— L
Al orl of the flower; consists of stamens.
The sac-like stru
~ cture of a st in whic s
tamen in which pollen grains are produced.

jons
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by ﬁSSiOH.
Division ,
ision into two; the simplest method of asexual reproduction in prokaryotes and many

uni
Budding: icellular eukaryotes.

A g
type of asexual reproduction in which a bud develops as a small outgrowth on parent’s

bod
Bulb: Y and forms the new individual.

Under .
Calyx: ground vertical shots which have modified leaves.

The outer w
Carpel: horl of flowers; consists of sepals
Part Ofthe .
n . .
Cervix: gynoecium of the flower; consists of stigma, style and ovary
In female repr . ‘
Cloning: productive system. The part which separates uterus from the vagina

Method of asexual re i
. . d i i i i 1
segetative tissue or cell of the I;;ge:ztlon in which identical off springs are produced from a
Corm: |
Short, s'wollen unde.rground stem; has bud (s) at the top; gives rise to new plants by
vegetative propagation.
Corolla:
The second whorl of flower, consisting of petals.
Cotyledon:
A modified leaf present in seeds; often gives nourishment to the developing seeding.
Cowperm gland:
Accessory gland in rabbits male reproductive system; provides lubrication to the ducts.
Endosperm nucleus:
rm and the

In the female gametophyte, the triploid nucleus formed by the fusion of spe

fusion nucleus.

Endosperm tissue:
The tissues that develops from endosperm

developing embryo.
Endospore:
The spore formed inside the bacterial cell
Epicotyl: |
The embryonic stem above the
Epididimys:
b A storage area for sperms 0N the up
Pigeal germination:
Atype of seed germination in which the hypocotyle elongates and form
l _the cotyledons above the ground.
Pian tube:

Follicle? part of the female‘ reproductive syst

nucleus; often serves as a food supply for

point of attachment of the cotyledon(s)

per part of the testes.
s 2 hook, pulling

charged from the ovary-

em; receives €gg cell dis

A'structure in the ovary in which the mature egg develops:

159
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Fragmentation: ' ) )
A type of asexual reproduction in which the animal breaks up into many pieceg and ,
Ch

picce develops into a mature animal

Fusion nucleus: .
A part of the female gametophyte in plant: formed by the fusion of two nucle;: gives 1
to endosperm nucleus when fertilized by a sperm Nige

Gamctogenesis:
The process of the formation of gametes

Gamectophyte:
The haploid generation in plant life cycle; produces gametes

Grafting:
A type of artificial vegetative propagation in which a piece of stem in cut from the playg

and is inserted into another plant with established root system.

Gynoecium: -
The central whorl in the flower; consists of carpels.

Hilum:
A scar on the seed coat; the point where the seed is attached to the ovary wall,

Hypocotyl:
The embroyonic stem below the pint of attachment of cotyledon

Hypogeal germination: :
A type of seed germination in which the epicotyle elongates and forms the hook while the

cotyledons stay underground

Macrospore:
Haploid cell produced in the ovule; divides mitotically and produces the female

gasnictophyte
Micropyle:
The opening in the ovule through which the pollen tube enters; seed uses it for the

absorption of water.

Micrespore:
Pollen grain; the haploid cells produced in the pollen sac; divi9de mitotically to produce

male gametophyte.

Multiple fission: .
Division into many; a method of asexual reproduction used by many unicellular

paganisms organismes.

Cogoniumn:
The formation of ovum (egg cell)

Ovary:
T he female gonad; produces egg cells and female sex hormones.
nto

Ovule: pore that develops i

In seed plants, a structure present in the ovary; constains macros

female gametovhyte; ovule develops into seed after fertilization.
Parthienocarpy: . vules
o . . . . .. 15 ation in the 0
the proces< in which ovaries develop into fruit without the fertilization
present i +hem, results in seedless fruils e.g. bananas.
‘ 160
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parthenogenesis: —
A form of asexual reproduction in which an unfertili
rtilized egg develops i
PS 1nto new Offsp‘_-m
-

Plumule:
The part of the plant embryo that develops into new shoot.

Pollen grain:
See Microspore

pollen tube:
: A tube formed by the tube nucleus of the pollen grain; carries sperms to the ovule.
Pollination: : ‘ . :

The transfer of pollen grains from flower’s anther to stigma.

Prostate gland:
An accessory gland in't
the acidity.

Radicle:
The part of the plant embryo that develops into new root.

Rhizomes:
Horizontal underground stems; have scale leaves with buds;
gation)

develop and grow form buds (vegetative propa

h in the seed; seeds in dormancy are ripe seeds
ak dormancy and begin to

he male reproductive system; produces a secretion that neutralizes

shoots of the new plant

Seed dormancy:
A period, during which there is no growt

but do not germinate; under favorable conditions, the seeds bre
germinate. :

Semen:

The material containing sperms in a fluid.

Seminal vesicle: |
male reproductive system; produces secretions having nutrients

The associated gland in
for the sperms.

Seminiferous tubule: :
The coiled tubes present in testes; sperms are formed in these tubules.

Sperm:

The male gamete
Spermatid:

The immature non-
changes.
Spermatogenesis:

The formation of sperms.
Spermatogonia:

 The diploi
primary spermatocytes.

Sporophyte:
The diploid generation in plant life cycle; produces Spores.

Stamen:

The part of the androcium; consists of anther and filament.

Stigma: . .
The upper part of the carpel

motile forms of sperms; are converted into sperms after many

d cells in somniferous tubules of the testes; divide mitotically and produ
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Style:
The middle portion of the carpel
Testa:
See Seed coat
Testis:
The male gonads; produces sperms and male sex hormones.
Tuber:

The swollen ends of slender rhizomes (underground stem); new plants develop from buds
on the stem tubers (vegetative propagation).

Uterus horn: .
The two separate parts of the uterus in the female rabbit.

Vas deferens:
The tubes that carry sperms from each testis to the urethra

Vegetative propagation:
A type of asexual reproduction in which the vegetative parts of the plants i.e. roots, stems
or leaves produce new generation.

-

CamScanner



https://v3.camscanner.com/user/download

INHERITANCE



https://v3.camscanner.com/user/download

