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CHAPTER-14 Reproduction

Ans:

Ans:

14.1 REPRODUCTION ¥

14.2 METHODS OF ASEXUAL REPRODUCTIGM
.ﬁ. :E -. “]

Define asexual reproduction, ‘and wiziie diffarer't inethnd Of asexuil reproduction. (K.B)
DR ;
What afe &he \different wu;s hy' 'vmch nrm\aryotes protozoans and fungi reproduce
asexually? I{.E) - (Understanding the Concept Q.1, Q.5)
AR1E ASEXUAL REPRODUCTION
Deflaufian:-
“Asexual Reproduction means simple cell division that produces an exact duplicate of an organism”.
METHODS
Asexual reproduction does not involve the fusion of gametes. There are many types of
asexual reproduction, all producing individuals that are genetically identical to each other
and to the parent. Few methods of asexual reproduction are following
Binary fission
Fragmentation
Budding
Spore formation
Parthenogenesis
e Vegetative propagation
Write a note on binary fission. (K.B) (LHR 2016)
BINARY FISSION

Definition:

“Binary fission means "division into two". The simplest Parent
and most common method of asexual reproduction in bacterium
which an organism divides into two by simple cell

division is called binary fission”. DNA
duplicates
Examples:

e It occurs in prokaryotes (Bacteria)

e Many unicellular eukaryotes (Protozoa) mmme S Q_‘FO’W -
e Some invertebrates (Planarian) __ 3;';;0;;‘ v “—_ﬁ‘_,i./.":
Prokaryotes (Bacteria): ' A T | dvses L L
During binary fission in bacteria, the7>NA is dellcaﬁd:' (( ?) .
and so two cspies of DMA are, formed.| Tha wwe "OpI"-
move tcvvards e’ _opposits poje f! cell"Tne cell daughterbaeteda

membrarie lm_aynja*es lin! \centie—"and divides the Figure: Binary Fission in a Bacterium

cytoplasm irith tivo. \New Ceil wall is deposited between

\ | (e cECss-reiniG anes. It results in the formation of two daughter bacteria, which grow in size
| andidivide again.

Unicellular Eukaryotes (Amoeba):

During binary fission in unicellular eukaryotes, 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.
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Parent
amoeba
Nucleus = S T §
eo® dl\' Jdes T 4 A | | # -~
- k- 1 .-__-

DAugttar nicle
7 moveltcwvalds | 5
/‘ L _)op)osepols 5

S‘.\. A
® 5 ¢ 7 L,yhr\l sm
{ " *_Jivides

I
| LA
1 Two
1 | aaughter amoebae
| Figure: Binary Fission in an Amoeba

i o labBinebrates (Planrian):
JI ‘| “/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
Q.3 Write a note on multiple fission. (K.B)
AnNs: MULTIPLE EISSION Figure: Binary Fission in a Planarian
Definition:

“The kind of asexual reproduction in which one unicellular organism divides into many
daughter cells is called multiple fission”.
Example:

e Amoeba
Mechanism:
Formation of Cyst and Division of Nucleus:
Some unicellular organisms form hard walls
called cysts around them, under unfavorable
conditions. When favorable conditions return, the
nucleus of parent divides into many daughter
nuclei by repeated divisions.
Division of Cytoplasm:

Daughter
Nuclei

%@@ Daughter
§ag Amoebae
R

Figure: Multiple Fission in Amoeba

This is followed by the division of cytoplasm into ' ™

several parts. Each new part of cytoplasm encloses one nucleus. _
Daughter Cells: L\
So, a number of daughter cells are formed from a smole parent, at mh fa”ne Lm € fi‘uc Kirid

of fission in known as multiple fissiq. L\
Q.4  Write a note on fragmentaiio. (I{."’) = (-.')C-'-_I«’ 2015) ['
Ans: ERAGIAENTATION ‘e

Defmltlcn P \ -~

“A kind oF astx a‘ r=pr01uctio1 m ahickthe detached parts

of the., organism, dﬂwlc,o irt0- new organism is called
Fvgoinentation’

\ | | .I:x'amt; [
. J | Worms:
e As certain worms grow to full size, they spontaneously break

up into 8 or 9 pieces. Each piece (fragment) develops into a

. Figure : Fragmentation ina Planarian
mature worm, and the process is repeated.

Planarian:
If a planarian breaks into many pieces instead of two, it will also be called as fragmentation.
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Q5

Ans:

Q.6
Ans:

Write a note on budding. (K.B)

BUDDING

Definition:

(LHR 2014, GRW 2014, DGK 2015) _.

"\-\.

“A type of asexual reproduction in whicli &n outgr) vv[n or, che by« nf ANG3 g-anism
develops into a new complete.orgar: |sr1 is. c:llej bud( ing!

Bud:

Explanasizn; |
In this type \cf q9ex sl

hOJ /
&'l v€s Uity coionies of individuals are formed.

E"')r")l.

J _Examples:

e Yeasts

e Sponges

e Hydra

e Corals
Budding in Yeast:
Yeast is a unicellular fungus. A small bud is
formed on one side of cell. The nucleus of
cell divides and one of the daughter nuclei is
passed into the bud. Parent cell may form

The develenzaoutgrowtiar, the hocy of an e(gar.igmﬁs called bud.

"ctlon a bud develops as a small outgrowth on parent's
“he'bug ma/ sepdrate from parent body. In some cases, the buds never separate and

One daughter
nucleus
passes into bud

DIOIOK-O

Ptl
\J‘l

Abud Nucleus
is formed divides

Another bud
is formed

Figure: Budding in Yeast

more than one bud at a time. Each bud enlarges and develops the characteristics of parent

organism.

Budding in Hydra:

A small bud is formed on the side of
body of hydra, by mitosis. This bud
enlarges by the formation of more
cells. It then detaches from the parent
body and grows into new organism.
Animals such as sponges, Hydra and
corals also reproduce by means of
budding.

Figure: Budding in Hydra

Budding in Corals:

In corals, the buds do not detach from the parent body. Corals form big colonies, because ~

the buds grow into new organisms by remaining attached to the parent body.

Write a note on spore formation. (K.B)

. fG?wz)ls 014

SPORE FORMATION _ " "\, \] | 7 | o™
Definition: I 'r "
“An asexual reproductive firycture t *at gives 'Ese te nmv olan b' .dy dlrectly is called as
spore”. . j | | .
Example™ | | _ !

. Itz qenmal‘yseen m_r.no-.é“tﬁmi e.g.'Rhizopus.

Spore Fot m.’-);,IOW in Fhizd, pLs:

develop into new Rhizopus.

_Whien [Rhizopus reaches reproductlve age, its body cells form
| [ihilk U adiod-spore sacs called sporangia (sing. Sporangium).
. |Inzide each sporangium, a cell divides many times and forms

many daughter cells called spores. Each spore is covered with
a thick wall called cyst and it can survive unfavorable
conditions. When sporangia are mature, they burst and release
spores. Under favorable conditions, the spores germinate and

Spores
Sporangium

oﬂa

\
! \ \ ehisced
lumella sporangium
/]
/

/ |
Sporangiophore
Figure: Spore Formation

%%
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OGN

Q8

Ans:

Endospore Formation in Bacteria:

Under

bacterial cells, so are called =
the bacteria of the foIIowmg

Clostridium " -
Bccnlus

W: |*e i ng te cn )d" hcnogenesus (K.B)

o Definition:

unfavorable conditions,
bacteria reproduce by forming spores. The bacterial
spores are also thick walled. They are formead inside;

some species of

gl

rdospoies. Feiexanipls,
Spet |€> *crrr. (ndos oo'vs

Rt

vegetative cell
free endospore f\-‘ —

&
‘@3‘

aporc ct.»at

Figure: Spore formation in a Bacterium

R developing

mother
spore coat

cell

PARTHENOGENESI

“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 fishes, frogs and insects.

Parthenogenesis in Honey

Bees:

Queen honeybee lays eggs in the cells of honeycomb. Many eggs remain unfertilized and
develop into haploid males called (drones) by parthenogenesis. At the same time, some
eggs are fertilized by male bees and these develop into diploid females and new queen and

worker bees are formed.

Write a note on natural vegetative propagation. (A.B)

OR

(LHR 2016, MTN 2015)

Explain the different parts of the plants that help in natural vegetative propagation.

(A.B)

Definition:

VEGETATIVE PROPAGATION

(Understanding the Concept Q.2)

“The process in which vegetative parts of plants i.e. roots, stems or leaves give rise to new
plants, is called vegetative propagation”. It is also called vegetative reproduction.

NATURAL VEGETATIVE PROPAGATI

Definition:

N

“If the process of vegetative propagation oceurs natu raIIy then IT is Ca-lle'd riat ug; aI wge atl'lé

propagation”.

Types of Natural Veqetatlvn Dropqqa.lon

Vegetative propagatlon occuis |1a'mr' nly M s =voral Wc \/.a |

| \[

..-".

'y

| Fleshy scale
leaves

Apical

1. Bul‘h» | S “I bud
2. Covmrs | ™ \
3. _RHhi |zome,>
oA Ste‘n Tubers
-\.._ JI I') Su\,Kers Base
[N 6 Leaves — Anlig
- Bulbs: Advcnt?ious bud
Bulbs are short underground stems surrounded by thick, Figure: Bulb of Onion
fleshy leaves that contain stored food. Adventitious roots
emerge under the base of bulb while shoots emerge from the top of the base.
BIOLOGY-10 126




T
W W

%
%
L

=,

"-.

A

-

CHAPTER-14

Reproduction

Examples:

Tulips

Onions

Lilies

Corms: — R L B

Corms are shsrt and SWOIIPrr unde*grou nastam sxconr;@-nmg
stored fdoc'. Buds-are pres seritiat £ tlgé\t{,o hi-corii-From a bud,

Adventitious roots

Figure: Corm of Colocacia

shoot growc wnU or'nn rrﬂvx plc.nt-
Ex mlhles- ARy [

IJ AN Ciasmeen

- e Garlic
Rhizomes:

Rhizomes are horizontal underground stems with
scale leaves. There are enlarged portions called nodes
on rhizome. Buds are produced at nodes. The buds
present on the upper surface of rhizome give rise to
shoot. The lower surface of rhizome produces
adventitious roots.

Examples:
Ginger

Adventitious
root

Figure: Rhizome of Ginger

Ferns
Water lilies

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

Scar of
scale leaf

Germinating
eye bud

Yams
Suckers:

.-'

e

-,

“uul« er fgrows‘w uhd'=| qrﬂ;m Jorm

1 % a

some

Suckers are lateral stems close to ground uﬁv:‘l A
distance and then turns up, & ~.mdumr;:;xrht.aﬂew prart | -. \
° N||ht \ .
e Ci m« ar tnem m?

. ,| Venet EIIVP or! 1pﬂgat|0n by Ieaves IS not common

N Iﬂ |ari=dJ|s~ Jeen In plants such as:

Examples: \
Leaves: | 3
A Bryophyllum (Pather chut)

Figure: Bryophyllum Leaf with Buds

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.
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Q.9

Ans:

Write different methods of artificial vegetative propagation. (A.B)

(LHR 2017, DGK 2015) .~

Definition: " (
“If the process of vegetative propagation ocgui's artifi wauy hy Ljafd01€|5 am fcr nErs-tnen it
is called artificial vegetative. nropauanon” \ -
Types: B \ -
The followwir g ‘wo are thc mo t ":)mm on| me&hod~ cf sitificial vegetatlve propagation:
o Cimings| — 1) 1 T N
« _Grafling, | Wi
curengs: |

N T '|I.S ‘miathog, cuttlngs may be taken mainly from the stems or roots of parent plant. These
Icuttings 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 favorable conditions like:

e Sufficient nutrients
e Water

e Sunlight
Roots and shoots grow and develop into a plant identical to the parent plant from which 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. Farmers place it in moist sand or soil until it produces
several plantlets. Then the plantlets are removed and planted.

Advantages:
e This process is used to produce many plants from a single plant.

All new plants are exactly the same.

This artificial vegetative propagation has been very benef|C|aI on sugar cane (

plantation. 1N F=
=\ _____...._ ."'-:‘:.--'«.3‘fl—."*~-,'v~~-;;'__|£ \ ‘h_—,_ -
e b .I'-" "v. - Pure of. L LU
- A - (! S\ 2mi
\ .""' i | k' i\ ’l St m.of a .I
i Parent R L=vooted plan
i - i ulan = i "-_.-' '._ ¥ .-"f-- ._
- ] & ’
i s 4 P ;, \
ef
. W
3 kt ‘ S '? e "g'
%
M Ko B bl
Cutting Grafting
Figure: Artificial Vegetative propagation
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0.4

Q.11
Ans:

'A.".;s: ~

Grafting: )
In grafting, a piece of stem is cut from the plant and is attached with ansther plant-agit

established root system. After a while, the vascular bundles of the-attachee stam pieck anc.t:
host plant are connected to each other. The sterji fiece ang-the plant*yagiz t) grawvy tegeties”
Examples: . . g
This method is used to propaqa e:
e Manioses
o Feallh trees
e Plum irees ' :
» Vaiious seediess *rmts including grapes
e I|)P tlre aavantages and disadvantages of vegetative propagation of plants. (A.B)
(LHR 2014, 16, GRW 2014, 17)
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”. It is also called vegetative reproduction.
ADVANTAGES
The advantages of vegetative propagation are as follows:
Genetically Identical Offspring:
The offspring produced through vegetative propagation are genetically identical. Therefore
beneficial characteristics can be preserved.
Pollination:
In vegetative propagation, there is no need of any mechanism of pollination. It helps to
increase number of plants at a rapid rate.
Unfavorable Conditions:
The organs of vegetative propagation enable many plants to pass over unfavourable
conditions.
Seedless Plants:
Plants bearing seedless fruits can be grown only by vegetative propagation.
DISADVANTAGES
The disadvantages of vegetative propagation are as follows:
Genetic Variations:
The plants do not have genetic variations.
Diseases Attack:
Species specific diseases can attack and this can result in the destructlnn o arwentires, r.p

Write a note on tissue culture and cloning. (A.B) S
wilﬂggg):r@g _- \ LAY T
Cloning: AR

“The process. in which identitay, mf‘prnm ale )r 7duc d mm" a 5|ng,_ parent using its
vegetative ifisug orceil1s calied cléning? A

This methad, of opauavm 15 also ?z}ﬂzz micro- propagatlon since it uses only a small part
of plant. (AT -

aatssl Mei hed:

N IU}) 10y 1s the latest method of vegetative propagation.
= Technigue:

Tissue culture is the technique applied in this method.
Mechanism:
Tissues are taken from any part of plant and are put in a suitable nutrient medium.

BIOLOGY-10 129
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Q.1

Ans:

Q.2

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Formation of Calluses:

The tissue cells start mitosis and produce masses of cells called calluses thai-are trar:sffr"h'i

to other medium that contains different hormones for the for*r\at om ST

leaves Formation of New Plant:
Calluses make these structures and 1row m*r nety smali plants. Thl, srali ,uants are then
planted in pots and then in flt‘lCh

Define thztern’ L'epmd‘ lctic_r,. \WVinveiis necessary? (U.B)

HORT AUESTIONS

REPRODUCTION

t2efinftion,

of species.”
Need of Reproduction:

It is one of the fundamental characteristics of living things. It is not an essential life process.
Reproduction is necessary because of the following reasons.

e For the survival of species

e For the continuation of species

What is the significance of reproduction? (K.B)
e Reproduction is one of the fundamental characteristics of living things, it is not an

essential life process.

e Itis essential for the continuation of species.

e It ensures that the genetic material of one generation is transmitted to the next.

ro9ts, 5tem Al

(DGK 2015)

|14 “Reisduction is defined as production of individuals of the same species. i.e the next generation

e This ensures that the advantageous characteristics are transmitted to the next

generation.

Why each generation produces more offsprings for the next generation? (U.B)
Many individuals die due to various reasons like diseases, competition, genetic factors etc.
before reaching the reproductive age. So each generation produces more offsprings for the
next generation and only the fittest and the best survive can reach the reproductive age.
How reproduction is important for the continuation of species? (U.B)

IMPORTANCE OF REPRODUCTION

(LHR 2013, BWP 2015)

Reproduction is essential for continuation of species. It ensures that the gepatic maisrial Gio A
generation is transmitted to the next. Each generation produces morg orfs|ri/ 1qﬂn‘ the next.
generation. Characteristics are transmitted to tha risxt qJeneiationOrily.the he! it aid fitistsurvive.
What is difference between-aszexuai ,md sexual reprodunti' ne (K. B) (GRW 2013, DGK 2015)

The diffejer rnns hehacen asex: 10l aﬂO

-‘“‘@m I

DiF‘

R':N' I/- N ON :

Sexual Reproductlon

Definition

R phn "eL‘ Mmon that produces an exact | e Involves the joining (fusion) of male and

s JHuglicate of an organism.

female sex cells gametes.

Example

Binary fission in Bacteria

| « Reproduction in Humans

Define the term binary fission. Give examples. (K.B)

Page no 122.

(DGK 2015)
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Q.7  How budding occur in corals? (U.B) (LHR 2017) .
Ans: BUDDING IN CORALS . —
In corals, the buds do not detach from the parent body. Corals-feriiig COIvRieS, because tie
buds grow into new organisms by remzining attacked fo e parent tody ; '

Q.8 How plants reproduced bysuckers#3ive exarples.) (L' 3) 1) _ (LHR 2017)
Ans: Page no 126 /

Q.9 Whatis rreant b7 ¢l sting? (_| re ne >'a_1_r1p}:-.-(K.B) (GRW 2016)
Ans: Pageno 127.% '

Q.10 igwrb nary . fitsidiitake place in planarian? (K.B)

[ [ Adge! Pegbino 123.

Q.11 What is multiple fission? (K.B) (GRW 2014, LHR 2016)
Ans: Page no 123.
Q.12 Define fragmentation. (K.B) (GRW 2015)
Ans: Page no 123.
Q.13 What is spore formation? (K.B) (LHR 2014)

Ans: Page no 124.
Q.14 What are endospores? (K.B)
Ans: Page no 125.

Q.15 Define the term parthenogenesis. (K.B) (BWP 2015)

Ans: Page no 125.

Q.16 Define the term vegetative propagation. (K.B) (GRW 2017)

Ans: Page no 125.

Q.17 How vegetative propagation occur by leaves? (K.B) (GRW 2017)

Ans: Page no 125.

Q.18 What are the disadvantages of vegetative propagation? (A.B) (LHR 2017)

Ans: Page no 127. _ _ SN
Q.19 Define the term coloning and tissue culture. (K.B) Y (I.IL-.HFf Jess) &
Ans: Page no 128. ~ -_ — T\ \ WL CaA

Q.20 What are the steps of tissue cultn >Tektf nigue’ A YAl R;) NRR=N Y (DGK 2015)

Ans: DIR T ;r|=‘i_U=::_LJ_L'ﬂl_RE r"C.Hng

The steps m 'ul\/°1 in list u¢: cui iture tecnnique are as follows:
“ Tishues al altak eTTrom any part of plant and put in a suitable nutrient medium.

- J W N MU '.-Tne tissue cells start mitosis and produce masses of cells called calluses are transferred
to other medium that contain different hormones for the formation of root, stem and
leaves. Calluses make these structures and grow into new small plants.

e The small plants are then planted in pots and then in field.
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12,

13.

14.1, 14.2 MULTIPLE CHOICE QUESTIONS

All of the following characters are essential for the life of an individual, e:\'b.;pt'; 'U\B)

(A) Respiration (B) Metabolisz

(C) Homeostasis _ ) D), Peprodustior, |

All of the following charactenatll‘s zaj he per ‘orméd bls 10T - iving hinus/ except; (U.B)

(A) Moveielit YA \ \B‘ Clo-ordination

© Repro.;u«t.or'. BARIER ™ (D) Breakdown of C-H bond

Whichnf toe ‘FE‘IICv.win'} 1e.2n attribute relates to asexual reproduction? (U.B)

{2 firvblupd fusion of gametes (B) Produce genetically identical off springs
_|(CYy Meiosis occurs (D) Bi-parental generation

All of the following events are similar in mitosis and binary fission, except; (U.B)

(A) Replication of DNA (B) Division of cytoplasm

(C) Formation of spindle fibers (D) Produces Genetically identical individuals

The simple and common method of asexual reproduction is: (U.B) (LHR 2016)

(A) Budding (B) Regeneration

(C) Multiple fission (D) Binary fission

Reproduction is essential for the survival of: (U.B)

(A) Species (B) Individual

(C) Organism (D) human

Which of the following is a prokaryote passing through Binary fission? (U.B)

(A) Amoeba (B) Planaria

(C) Bacteria (D) All of these

Simple cell division that produces an exact duplicate of an organism is: (K.B)

(A) Asexual reproduction (B) Sexual reproduction

(C) Photosynthesis (D) Respiration

Mark the exact sequence of the underground stem of vegetative propagation in onion,
ginger, Potato and garlic: (U.B)

(A) Bulb, stem tuber, rhizome, corm (B) Bulb, rhizome, stem tuber, corm

(C) Stem tuber, bulb, rhizome, corm (D) None of these - N N
Method of asexual reproduction found in Amoeba is: (K.Bj =7 %, | | \ 0265
(A) Binary fission _ — (B), Fuaqnentatnn VN

(C) Budding \ o~ [ (D) Shore forrnatioh

Multiple-fisz |m ocgrirsin: (K Bj ' A

(A) Plananm Voo L s (B) Yeast

(C) Amoepal | |\ |\ LT (D) Hydra

4 i ary fmgno 1 'Fieans d|V|5|on into: (K.B)

(/~‘ Two (B) Three

(C) Four (D) Five

The type of division in which Amoeba nucleus divides to form many nuclei: (K.B)

(A) Binary fission (B) Multiple fission

(C) Fragmentation (D) Budding
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Breaking of an organism’s body into many pieces: (K.B)

(A) Binary fission (B) Multiple fission ¢
(C) Fragmentation _ DY Budding " ™
An outgrowth on the body oi'an orgaqissi: (K 13) |
(A) Fragment~ A VY \\ B) Eud
(C) Fissics | |\ () ' AR (D) Spore
Asexu I reprc dudticniin yeast take place by: (K.B) (LHR 2017)
e I-_ur_ ary fission (B) Multiple fission

B (Cj Fragmentation (D) Budding
Which animal reproduces by budding? (K.B)
(A) Planaria (B) Bacteria
(C) Hydra (D) Buffalo
The animals in which the bud does not detaches from the parent body: (K.B)
(A) Hydra (B) Goat
(C) Planaria (D) Coral
All o the following are animals reproduce by Budding, except; (K.B)
(A) Yeast (B) Hydra
(C) Sponges (D) Corals
Spore formation takes place in: (K.B) (DGK 2014, LHR 2015)
(A) Yeast (B) Rhizopus
(C) Onion (D) Potato
Spores are produced in: (K.B)
(A) Sporangiophore (B) Stolon
(C) Rhizoids (D) Sporangia o
Spores are enclosed in thick walled structuie called: (K=2)_ || =
(A) Bulb — .__; ~3) Gotm| | A
(C)Cyst BYFAR (L‘) H /p.x-ip -
Which of th., foHcW ﬁg 5t ucth e can\m{ vive-ungki-unfavorable conditions? (K.B)
Aoyst || AL L L7 (B) Exospore
(S e osphre, | L (D) All of these

| '. ' 'For 7-of asexual reproduction in which unfertilized egg develops into new offspring:

" (K.B)
(A) Multiple fission (B) Budding
(C) Parthenogenesis (D) Cloning
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34,

Tulips reproduce by the formation of: (K.B)

(A) Rhizomes (B) Corms
(C) Bulbs _ D) Suckers
Dasheen and garlic reprods:ce by tiaeformaticr, of: (K\B) *
(A) Rhizomes- S MB) Cermss
(© Bulbs= | |1 0L TS (0) Suckers
Whickplant is rict ol rnJ bt the form of underground bulb? (U.B)
[ ('A'Lalr‘ - (B) Tulip
- (C) Onion (D) Lily
Vegetative propagation through suckers: (K.B)
(A) Ginger (B) Chrysanthemum
(C) Mint (D) Mint, Ginger
An example of rhizome is: (K.B)
(A) Onion (B) Garlic
(C) Ginger (D) Potato
Ginger reproduces by the formation of: (K.B)
(A) Rhizomes (B) Corms
(C) Bulbs (D) Suckers
Potatoes and yams reproduce by the formation of: (K.B)
(A) Rhizomes (B) Corms
(C) Bulbs (D) Stem tubers
Mint and Chrysanthemum reproduce by the formation of: (K.B)
(A) Rhizomes (B) Corms
(C) Bulbs (D) Suckers
Vegetative propagation by leaf in: (K B) - NN,
(A) Chrysanthemum — ’3) E‘ry:)p hylrum ' N, . |
(C) Lilies_ - YaARL .(L) U|IP> -
Pathar c“'sr is itie I“Gmﬁ nf (‘( 3\\
(A) Chrysamhnn um' | (. (B) Bryophyllum
.\(“1 rm Zopust - (D) Clostridium

single parent using its vegetative tissue (K.B)
(A) Tissue culture (B) Cloning
(C) Callus culture (D) All of these

(SWL 2014) .

(GRW 2013)

(LHR 2013)

(BWP 2014)

A Iatest method of vegetative propagation in which identical offspring are produced from a
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Q.1

Ans:

Q.2

Ans:

14.3 SEXUAL REPRODUCTION IN PLANTS

LONG QUESTIONSEaNEE

Describe sexual reproduction in planis (K.RB)
SEXUAL RE#ROOUICT ION IN '3L/- NTS-

DefiniticiTs, .

“Sexual ripicduction Invioives the progaction of gametes (sperms and egg cells) and their
fusion-i.e. \fest!lization™,

LACleration:

A\ Ttie gametes are produced in special structures in plant body. The major plant groups are

mosses, ferns and seed plants. The seed plants include gymnosperms and angiosperms
(flowering plants).
Methods:
Plant groups use different methods for bringing the sperm and egg cell together.
e In mosses and ferns sperms are motile and can swim to egg cells. Therefore, these
plants require water (in the form of few or rain) for sexual reproduction.
e On the other hand, gymnosperms and angiosperms have special methods for carrying
their sperms to egg cells. They do not need water for reproduction.

Explain the phenomenon of alternation of generations in plants. (K.B)

(GRW 2013, 14, MTN 2015)
ALTERNATION OF GENERATION

Definition:

“The phenomenon in which two different generations alternate with each other during life

cycle is known as alternation of generations”.

In the 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_x

plants, sporophyte generation is dominant. It means that it is big in size and is 'r.c'npendm'r

Gametophyte Generation: '

The other generation is haploid and pragiices g arijetszi_. i '_'—'_'- “Shafophy T

. \ S (71\; 10’05
. " L . Ih 4 = 18
is called gametophyte genereticn. It-is—smal i size ahd) /\‘ _ \

1 \ 1. S 3

depends -4y m spornnhyw it Wroduges |, ganates by Z(yf\?)te Ay
__.-' 1 1 - .'\-\. - g
mitosis. . \Gamete —_— =
Fom_w;*gw_cf_@lmetoa ML\. (IN) &

Gametophyte

SREPFCoNeLR oauces haploid spores by meiosis. The

JAN spares develop into gametophyte.

Formation of Sporophyte:
The male and female gametes fuse and form diploid

Gamete — (IN)
(IN) Mitosis

Figure: An overview of Alternation
of Generations in Plants

zygote. The zygote undergoes repeated mitosis and develops into a new diploid sporophyte.
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Q3

Ans:

Describe structure of flower. (K.B)
STRUCTURE OF FLOWER

14,

Definition:

“The flower is actually a condensed 500t wi th theng dés prasml ve ry (ICse tezach other”.

In angiosperms, parent plari is dir'&ic sposapn! te genaiation, Flower is the reproductive
structure in this generaticn. The, flowver ¢émpanents arz-arranged in‘ine form of whorls. The
outer twn Wwhorlsin.a f.cwer ara tfi2 ‘nonsrenigductive whorls while the inner two whorls
are the reprnduL 11V( \/h ris. B

o | AR structtTes present at one node are collectively called the whorl”.
||+ | Tie' fuilowing four whorls are present in the flower:

e Calyx
e Corolla
e Androecium
e Gynoecium
Calyx:
e Calyx is the outermost whorl.
e |tusually green in colour.

e Its individual units (leaflets) are called

Petal
sepals. =
Function:
i g
Sepals protect the inner whorls at bud stage. 2[ Anther
£ | Filament o
Corolla: = 5

Stigma
Scpal Slle ]
Ovary

e Corollais the next inner whorl.

e Itis brightly coloured. Ovule
e lIts individual units (leaflets) are called Figure: Structure of a Flower
petals.
Function:

They serve to attract bees, birds etc. which are the agents of pollination.
Androecium:
Androecium is the third whorl and the male reproductive part of flower
e Its units are called stamens. 1 /
e Each stamen has a thread-like filamen? at the free e,nu ef. Wm Lhy armer 'S a*ta:. el
e Anther has pollen-sacs in which hagloid: wlcro wpox es (po.len grainsy-are produced
through meiosis. Each MIZFSHore, r1en*mna ¢S | irto} the male gametophyte
gener"“ion . RYFARIBRURY -
Gynoecilm:| SN T VA
Fourth whcrt i.k. g;r.oe*‘lun is 1he ¢imale reproductive part of flower.
Carogiz: | |
AL It its are ¢ 1..ed carpels or pistils.
! ISiructure of Carpel:

"~ Each carpel is made up of:

e Basal ovary
e Middle style
e Upper stigma
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Ans:

Ovules: .
Inside ovary, there are one to many ovules. Inside each ovule, one haplni'* Mmacrosneie s,
produced through meiosis. Macrospore germinates into the femalﬂ aar 1e19 siiyte, genleraion.
Describe life cycle of a flowerlng plants (K n) N —
111G PLANT g

Definition: |

“The flower isactually a Conden e s.woot vultt.r the.nodes pfesent vefy close to each other”.
Explanaticht

In angiospe; Ins pareit plent is diplsid sporophyte generation. Flower is the reproductive
structiie in tats generaticn.“Tne flower components are arranged in the form of whorls. The

auferitwe whcris in a flower are the non-reproductive whorls while the inner two whorls
' lare_thé reproductive whorls.
- Whorls:

“All the structures present at one node are collectively called the whorl”.
The following four whorls are present in the flower:

e Calyx

e Corolla

e Androecium
e Gynoecium

Calyx:
e Calyx is the outermost whorl

e Itusually green in colour
e lIts individual units (leaflets) are called sepals
Function:
Sepals protect the inner whorls at bud stage.
Corolla:
e Corolla is the next inner whorl
e Itis brightly coloured
e Its individual units (leaflets) are called petals
Function:
They serve to attract bees, birds etc. which are the agents of pollination.
Androecium:
Androecium is the third whorl and the male reproductive part of flower
e Its units are called stamens. 1~ 31
e Each stamen has a thread-like filamen?, at the free endi ef wiih/ anttmr s 4 t‘av'r eg—
e Anther has pollen-sacs in wkich haglotd |c'ro »poa es (po.'en grﬁm@)' are produced
through meiosis. Each mu';. NSHIOFe, m‘armma ¢s |into! the male gametophyte

generation. r_,-__ .
P -~ +,

Formation)af Maie Gdnntcr.hve N M—tirospores

The nucléus ¢f miicriofpers undergses (1N)

Male
Gametophyte
1N)

nucleus nucleus
(1N) (1N)

= TS
i Y :
I\.-|I W

NN

mitasiz and priocuces two raclei:

" Tule hatieus

_ » Generative nucleus
The generative nucleus again undergoes
mitosis and produces two sperms. So, a
germinated microspore has a tube

Generative Tube ]

Pollen
'/_ tube

Figure: Male Gametophvte

nucleus and two sperms. All these structures are the male gametophyte generation of

plant.
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Gynoecium:
Fourth whorl i.e. gynoecium is the female reproductive part of flower.

Carpels: - s
Its units are called carpels or pistils. _ VY AN
Structure of Carpel:
Each carpel is made up of:

e Bzzaiovary

o Iviizdle style™

e _Ugper stigma
Quules: '

\ J .. [ B 5| jt. lovary, there are one to many ovules. Inside each ovule, one haploid macrospore is
~ produced through meiosis. Macrospore germinates into the female gametophyte generation.

Formation of Female Gametophvyte:

The macrospore undergoes mitosis and produces an egg cell and some associated structures
e.g. fusion nucleus. Egg cell and associated structures are the female gametophyte generation
of plant.

Pollination:

When pollen grains mature, they are transferred to stigma. It is called pollination.

On reaching the stigma, the tube nucleus of pollen grain constructs a pollen tube. The
pollen tube contains a tube nucleus and two sperms. The tube grows through style and
ovary and enters ovule. Here, it bursts and releases the sperms. Both sperms enter the female
gametophyte.

Double Fertilization:

“The process of fertilization involves two fusions, it is called double fertilization.”

Formation of Zyqote:

One sperm fuses with egg and forms a diploid (2N) zygote.

"

Formation of Endosperm Nucleus:

The other sperm fuses with diploid fusion n_uc_leus and_ for__m: a ’rrl Ium ( |\l\ nuclauC pansd '

— = N |

endosperm nucleus.

-

Developmental Process:

Zygote onv,eiops HIQ) ern““yc and £ csp " "rﬁ';.uéleljé d-.e-velops into endosperm tissue (food
of the gro: vmu e br/c) ’J”uEP then becomes seed and ovary changes into fruit.

,!'penal Of Seeds—

A J.,' S V\:’“Jn seeds mature, they are dispersed. If seeds get suitable conditions, their embryos
develop into new plants i. e. the diploid sporophytes of the next generation.
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Microspore 4 Generative I’“‘|"ubes Male _‘ —\.-'_'“" I,,- ﬂ“‘,
motr(r;r:l ;;ells Mncr(o1sz)ores nl.zt;:;ls (::"f";’ -lf"‘“:?i’fp‘)’"mg':; . "'i,:-.| W\ |" ‘.I L\ _'.
P W~ 6 7 ) | :" | l"'\—"=| I II._I. Ll =
Ceh 2 |y ot
Pollen
tube
Sperms
(IN)
Tube
nucleus
Growth of
Pollen Tube
Seed Fu:lion (Eﬁqg)
" —_— nucleus
\// Endosperm Seed Embryo (1N + 1N)
\Z ] tissue coit\ (2N)
e P )
/
G inati
“ofseed g o
(3N)
Figure: Life Cycle of a Flowering Plant
Q.5 Define pollination. Explain its types. (K.B)
Ans: POLLINATION
Definition:
“The transfer of pollen grains from anther of the stamen (male part of the flower) to stigma of
carpel (female part of the flower) is called pollination”.
T eS: - - - -
The following two types of pollination are recognized:
e Self pollination
e Cross pollination
Self-Pollination: Pollen grain A
The transfer of pollen grains from the L/ \ i 1
anther of stamen to the stigma of the { v [ _.-"‘:, 6‘ = __j | '-.3 -
carpel of the same flower or other | 27

N_I‘Q:ll }‘::‘J_’JIKQ‘\-)J. Wind

flower of the same plant |s called sﬂf !
—f - |
pollination. 'u, '. ". r“’, A\ hed ) . |'
! '. e
%F;"m*i Ofn ‘1-!{[]_\ "E.rf.}lrll -"I-J.-"r(';mulll quUrt'\__LﬂaJi'llnatlon (Ieft) and cross pollination (right)
_Q’O 195

anther o -@r;1e?9 o drie stit n".d. of the“garpel of one plant to the flower on other plant of the
same soeu,lef I'iS uélle-d '."rbs': m:hflatlon
S0uiC J§> of, Criss, Pallii@tion:

>§Joq‘ ‘lation Is brought about by various agencies like:

Water

Bees

Birds

Bats

Other animals including man
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Definition:
“The fertilized ovule is called seed”.

Explanation:

Q.6  Discuss the adaptations in insect and wind pollinated flowers. (A.B) (MTN 2015)_
Ans: ADAPTATIONS -
The insect pollinated and wind pollinated flowers have structural 2daptat/¢as #hat fa Hlt atethe
transfer of pollen grains between two plants. 5ome of thasz drhpt cnstrg (fescribedhere:
| Feature | Insept PoligatedFloviers 4 44 Viny Pollinafed Flowers |
Size_ | Gererally fargd | [ | || | Cenerariy small
Cojeun .~ __Pga_s_b_r@tlv_tgmued Petals green or dull in colour
N c_Lt_'iL__ _\_|\Froduce riacts; Do not produce nectar
Flora Abrar gemel ! =lawers face upwards Flowers hang down for easy
A B | ) shaking
\ J .. ; Siainens and Enclosed inside ring of Hang out of ring of petals
! Stigmas petals
. Small number produced Large number produced / light
Pollen Grains /heavy and sticky with smooth surface
. Pinhead shaped with no Feathery branches for catching
Stigma branches pollen
e Buttercup e (rasses
e Rose e Hazel
Examples o Wallflower e Willow
e Sunflower e Corn
e Orchid
Q.7  Describe the development and structure of seed. (U.B) (LHR 2017, GRW 2016)
Ans: DEVELOPMENT OF SEED

After fertilization in the female gametophyte, zygote divides repeatedly by mitosis and
develops into an embryo. At this stage (in gymnosperms and angiosperms), ovule changes
into seed. The formation of seed completes the process of sexual reproduction in seed plants.

The form of the stored nutrients in seeds varies depending on the kind of

STRUCTURE OF SEED
Angiosperm seeds consist of three distinct parts:
1. The embryo formed from zygote
2. The endosperm tissue formed from endospermic nucleus <,
3. The seed coat which develops from tr \vall of gulle r‘“lleo in 20
Seed Coat:

plant.

|4, -

Jme"ﬂ‘ Vo~

The other name of seed coa* i% tr-‘:ﬂi geid cwa. de /e%opc flom th( integument, originally

surrounding e ovule BT
Thickness: |\ '\ - x

It may be'a Lc.'OE th.n |ayer 13" exaiple:
= Peanut! '
it i 1, e-tlici'and hard for example
y ~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).
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Ans:

| [THa faditte of embryo develops into new root.
~Plumule:

Micropyle:

At one end of hilum, there is micropyle. This is the same opening through.-1»hich thP Ruiien (

tube entered the ovule.
Function:
Seed uses it for the absorption of water:

Embryo:

Embryo is actially an immature piant It conswts DY

e A Rﬂlcle
A Eiumule

1%,

. LA N
e _Onz ¢ritwe, coty Ie1 \Seed leaves)
Radiclle:

The plumule develops into new shoot.
Epicotyl:

The embryonic stem above the point of
attachment of cotyledons is called epicotyl.

Hypocotyl:
The embryonic stem below the point of

Figure: The Structure of a Dicot Seed

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.

Define germination. Explain its types. Write conditions necessary for seed germination. (U.B)

OR

(GRW 2015, LHR 2016)

Explain, how the epigeal and hypogeal germinations are different? (U.B)

OR

(Understanding the Concept Q.3)

What conditions are necessary for the germination of seeds? (U.B)

OR
Describe the types of seed germination. (K.B)

(Understanding the Concept Q.4)

GERMINATION OF SEED

Definition:

"H. -

“The process by which a seed embryo develo osiinto a saadiiina.is mllc'j eud mrn NG

Explanation: ._
Location: rd

For the pern nnatlon of seed, ‘they rnujt ay rive at trie Sunable Iocatlon and be there at a time

favourabie-igr ge*ml”patl or and g oWin
Absorptign nf Vi/ater.

Duiing Jerimingticri_emeryo soaks up water which causes it to swell, splitting the seed coat.

r_L_Ir_wg_tl Jin'si Root:
absorbs water and nutrients from soil.

Formation of Shoot:

. RGut 1s the first structure that emerges from the radicle present in seed. It grows rapidly and

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

On the basis of the elongation of hypocotyl and epicotyl, there are two types qermir_}aﬁuhi 190

e Epigeal Germination

e Hypogeal Germination '
Epigeal Germination: \ N g -
In epigeal germination, the, hvpouotyt e¢ngates ‘and Termsa
hook, pulling, the; cotviesins qbe e g grouna: Thie examples of
seeds that ge'mmcte tt is Ay’ Are!

_ ¢ | Bedns, | |
NINA v iCaiton
N - e Papaya

Hypogeal Germination:

Figure: Epigeal Germination

In hypogeal germination, the epicotyl elongates and forms the hook. In this type of germination,
the cotyledons stay underground. The examples of seeds that germinate this way are:

e Pea
e Maize
e Coconut

NDITIONS FOR SEED GERMINATION

Epicotyl

Seed germination depends on both internal and external
conditions.
Internal Conditions:
The internal conditions include:
e A live embryo

COPP

Figure: Hypogeal Germination

e Sufficient food storage
External Conditions:
The most important external conditions include:
e Water
e Oxygen
e Favorable temperature
Water (Moisture):

Seeds of most plants have low water content._2nd germlnatlpr. cannet .oc,cul mtnf' seod, et or
other tissues have imbibed (taken m) water ‘ih ab. norbed water is usec. in_tie mgestlon of
the stored food and it also he1p« |n °"‘||L atioraf /pucoty] an’i ¢pizot yl

Oxygen: ~ AR |
Oxygen IJ—?‘S‘ ertial fur the e >p|rrtt'&q 1 1he éls of embryo
Temgerawre ' )

. -f_‘e_eq': d|f1=r UrFiL |ri' their temperature requirements for germination. The optimum
'\ J 1 -.:-._| J 't'e:_Jr'pez atdre for the germination of the seeds of most plants ranges from 25-30°C.
K |

 Light:
Germination of seeds of many plants is also favoured by light.
retarded by light.

In other plants, germination is
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

14.3 SHORT QUESTIONS

What are the major groups of plants and what are seed plants? (K3}, (VR 201)
SEXUAL REPRODUGITION IN.BLAKTS | =

Definition: Pl _

“Sexual reproduction involves the p oiu |10 1 of dameies J}Mms anc pgg cells) and their

fusion i.c. ﬂmhzmo"

Explanatior:

-|'H 2, dametas are p.udUced in special structures in plant body. The major plant groups are

' '._mo ¢ses, ferns and seed plants. The seed plants include gymnosperms and angiosperms

(flowering plants).
Methods:
Plant groups use different methods for bringing the sperm and egg cell together.
e In mosses and ferns sperms are motile and can swim to egg cells. Therefore, these
plants require water (in the form of few or rain) for sexual reproduction.
e On the other hand, gymnosperms and angiosperms have special methods for carrying
their sperms to egg cells. They do not need water for reproduction.

How many types of seed plants (spermatophytes) are present? (K.B)
There are two types of seed plants based upon the nature of their seed production i.e.
e Gymnosperms (Cones bearing)

e Angiosperms (flowering plants).

How plant groups use different method for bringing the sperm and eggs together? (U.B)
FERTILIZATION IN PL ANT
e In mosses and ferns, sperms are motile and can swim to egg cells. Therefore, these
plants required water (in the form of dew as rain) for sexual reproduction.

e On the other hand, the gymnosperms and angiosperms have speeial mefhn;i"r'ur'-._ LR
carrying their sperm to egg cells. Thev do not need \/\'qru Tor reprmtmﬂon wnr« and -

insects are the source. L\ e VAN A
Enlist the different methods 0 fertil |z 1T|o1 m pr—m*v (I\

Plant gro up slus g fa'etent mmods m\br mmo tha sperm and egg cells together.
Fertilizat! or| 1u3 to wat oy

L) m> es an Fem qpérms are motile and can swim to egg cells. Therefore, these plants

, \ 'I’tﬁll 1ie'water (in the form of dew or rain) for sexual reproduction.
" Fertilization due to air:

Gymnosperms and angiosperms have special methods for carrying their sperms to egg cells.
They do not need water for reproduction.
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Q.5 What is meant by Alternation of generation in plants. (K.B)
Ans: The phenomenon in which a diploid sporophyte generation alternates with hagloid
gametophyte generation during life cycle in plants is known a5 &'Lﬁrr.ai.io.‘fcf;jen 2raucns
SHai "‘i =
\&\1]5':‘.-1.:: :‘_'{:' l:tr\r} EIT ; M rt ok
f-’_n"" . . ' \::"""
] | Spores
| yé["n?;} - (1N1:
=
. . [ ] - 1;[:'«“-_\ i rt..1|+JSS i g
N NN A — 4
1 \ Gamﬁtﬁ?hﬁe
Gamete
(1N) ﬂ_@;‘"’
Q.6 What are whorls? (K.B)
Ans: Page no 135.
Q.7  Define the term calyx and corolla? (K.B) (LHR 2015)
Ans: Page no 135.
Q.8  What is the contribution of Theophrasthus? (K.B)
Ans: CONTRIBUTION OF THEOPHRASTHUS
Theophrastus (the successor of Aristotle) was a Greek philosopher. He laid a solid foundation
of botany including the morphology and functions of the flowers. He recognized the male and
female sex parts of the flowers and described the pollination and fertilization in flower.
Q.9 Define the term double fertilization. (K.B) (GRW 2016, 17)
Ans: Page no 137.
Q.10 Define pollination. Write its types? (K.B) (SWL 2015)
Ans: Page no 138.
Q.11 Define self-pollination. (K.B)
OR
Differentiate between self-pollination and cross pollination (K.B) (LHR 2016)
Ans:

The difference between self pollination and cross pollination is as follows

DIFFERENTIATION =

Self-Pollination JPM- o

e It is the transfer of pollen grains fron |"

anther to the stigma of thesame "Q"‘Nef o |

other of flower of the sane plant. |

tastthe t.cns’e* o7 poller grains from the

\ poilination is brought about by various

tlojverior, one' plq']t to the flower on other
plant | of ‘ile lsime species. Cross

agencies like wind water, bees, birds, bats

e, - 3 ! L 5 ..I .-
1 A | — ' L i
DA Y Lo
1 Ko L1 § ", o -
! .- L L .. |’ -.

Q.12 ~2efins thelterinparihenocarpy. (K.B)
rFRdsy [N N PARTHENOCARPY
J' ./ DeTinition:
“In some plants, ovaries develop into fruit without the fertilization inside the ovary. This
process is known as parthenocarpy and it results in seedless fruits”.

e Bananas

e Seedless varieties of grapes

and other animals including man.
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Q.13
Ans:

Q.14
Ans:

Q.15
Ans:

Q.16
Ans:

Q.17

| ' J |.f‘*liJ.‘.;l

Q.18
Ans:

Q.19
Ans:

Q.20
Ans:

Q.21
Ans:

What are the parts of angiospermic seed? (K.B)

Page no 139.
What is a seed coat or testa? (K.B) e
Page no 1309. - | |
Write the functions of radica! and oll mu"‘ (A BJ,
Page no 140.
Define ths-tarin eplmt\,. and hispacotyis (1/ 6)
Page no :49."
Define seed norimar, c .. E)
OR
Wi m“ I g~ aormancy? (U.B) (LHR 2016, GRW 2017)

ANGIOSPERMIC SEED
Angiosperm seeds consist of three distinct parts:
a. The embryo formed from zygote.
b. The endosperm tissue formed from endosperm nucleus.
c. The seed coat which develops from the wall of ovule (integument).

What is epigeal germination? Give examples. (K.B)(LHR 2017, GRW 2016, 17, MTN 2015)
Page no 141.

What is hypogeal germination? Give examples. (K.B) (MTN 2015, GRW 2016, LHR 2017)
Page no 141.

What is the future of ovule and ovary after fertilization in flower? (K.B)
Page no 141.

Write importance of seed evolution in plants life. (A.B)

Page no 141.

14.3 MULTIPLE CHOICE QUESTIONS

Fertilization of gametes in water, a characteristic relates to (U.B)

(A) Spermatophytes (B) Gymnosperms
(C) Angiosperms (D) Mosses & ferns
Which of the following generation is dominant in seed producing plants? (U.B)
(A) Diploid gametophyte (B) Haploid sporophyte
(C) Diploid sporophyte (D) Haploid gametophyte
Gametes in angiosperms are produced by (K.B)
(A) Mitosis (B) Meiosis -
(C) Fragmentation (D)Budding < | S L L
Major plant groups involve (K. B) - Ty o | | [ &0 '
(A) Ferns .._J ~3) Mogses | A —
(C) Seed plants (spermatophyte ») ' (D) A1I of =-he €
Number,ot, mo40r p"‘"‘l qroup< ( ( B) |
A1 AN L DS 2
()3 BIRIE' I (D) 4

_ \.,'Ojif[ hyte ¢ uenerat*on in plant life cycle: (K.B)

'. (A Fadleia (B) Diploid
-/(Cj Triploid (D) Tetraploid
Gametophyte generation in plant life cycle: (K.B)
(A) Haploid (B) Diploid
(C) Triploid (D) Tetraploid
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8.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.
21.

NS

Male and female gametes fuse to form: (K.B)

(A) Ovum (B) Zygote .

(C) Embryo (D) Faetus i [r |

The male reproductive part of flower is: (F..E}) L oW L) | CINETRN 2015)
(A) Stigma B)\dtainen g

(C) Ovary (D) Carpes |\

How marsy, fioral whoris are pegsentiin a compleie-fiower? (K.B)

(A) 2 { ) 4

(©)6 (D) 8

The oltermds: \)'i n*l niower is called: (K.B)

(Al Calyx

_(Cy Gynoecium

(B) Androecium
(D) Corolla

The leaflets of calyx are called: (K.B)

(A) Petals
(C) Stamens

(B) Sepals
(D) Carpels

The second whorl of flower is called: (K.B)

(A) Calyx
(C) Gynoecium

(B) Androecium
(D) Corolla

The leaflets of corolla are called: (K.B)

(A) Petals
(C) Stamens

(B) Sepals
(D) Carpels

The third whorl of flower is called: (K.B)

(A) Calyx
(C) Gynoecium

Fourth whorl of flower is: (K.B)

(A) Calyx
(C) Androecium

(B) Androecium
(D) Corolla
(LHR 2015)
(B) Corolla
(D) Gynoecium

The units of androecium are called: (K.B)

(A) Petals
(C) Stamens

(B) Sepals
(D) Carpels

The innermost whorl of flower is called: (K.B)

(A) Calyx
(C) Gynoecium

The units of gynoecium are called: (K.B)

(A) Petals

(C) Stamens

Is diploid (2N) (SB B)
(A) Zyggien | |
(C) Egg AR

Stamen ctny i;;ts‘-._c'-_f:'-(P-_ﬁ.g)"- A

"\u\w her

(€S Jningt, Filament
*Carpel consists of: (K.B)

(A) Stigma
(C) Ovary

__ _('Q)-._C-Zal"pe.j_s AR

(B) Androecium
(D) Corolla

(B} Sepals~ ("~ NN | (O o

(BWP 2014)

| D 2 SOETIT
N \\ . A\DAsR

(D) Endospore

(B) Filament
(D) Stigma

(B) Style
(D) Stigma, style, ovary
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23.
24,
25.
26.
' \ |27i.
28.
29.
30.
31.
32.
33.
34.

35.

36.

The egg cell is: (K.B)

(A) Haploid (B) Diploid .
(C) Triploid (D) TetrapIOId e
The spermis: (K.B) ) - N[ ¢
(A) Haploid . '3) LDiglot d !
(C) Triploid [ D) Tetraglow, | - |
Pollen grairis ¢re produced in anthiel of flewaer Hy-— . (K.B)
(A) Meicsis, | | - T i B) Mitosis
(C) Binary fissicn| Wy ' (D) Multiple fission
The °1josoer.n S (K!B)
CA HapInic- (B) Diploid
_I(CY Triploid (D) Tetraploid

Which structure is present inside the ovary of the carpel? (K.B)
(A) Anther (B) Style
(C) Stigma (D) Ovule
The ovule develops into: (K.B)
(A) Seed (B) Fruit
(C) Flower (D) Sporophyte
The wall of ovary develops into: (K.B)
(A) Seed coat (B) Fruit
(C) Flower (D) Stem
Pollination means transfer of pollen grain from anther to . (K.B)
(A) Style (B) Stigma
(C) Filament (D) Ovary
The fusion nucleus is: (K.B)
(A) Haploid (B) Diploid
(C) Triploid (D) Tetraploid
The flowers producing nectar are pollinated by: (K.B)
(A) Wind (B) Water
(C) Insects (D) None of these
How many distinct parts are present in an angiosperm seed? (K.B)
(A7 (B)5
©)3 (D) 11
Point of attachment of seed with the ovary wall: (K.B) -~
(A) Seed coat (B) Epicotyl < | [
(C) Hypcotyl (D} Hilurr'- RN
Microspore of plant is also .c’med ag! (K B) | LAY
(A) Pollen grain . A=) Pullu* tunt
(C) Germsiicigus " _ IR \.J\_Mega spore
Which of e foly OIVI igiis‘ar) € omp"i \f\ seigeal germination. (K.B)
(A) Beans' '\ L L (B) Cotton

_ F‘"paya Wi (D) All of these

W ./— L5 l2 bi'germination, the epicotyl elongates and forms the hook, called (K.B)

' (A\) Epigeal germinatio (B) Hypogeal germination

(C) Both A&B (D) Dormancy
A period in seed of no growth is called (K.B)
(A) Dormancy (B) Dominancy
(C) Germination (D) Fertilization

(LHR 2014)

(GRW 2013)
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39.  Seed absorbs water through: (K.B) (LHR 2017)
(A) Testa (B) Hilum . :
(C) Micropyle (D) Cornea ; oy '

40.  The root is formed the part of the embryo: (!<.B) BRARIENS (R 2517)
(A) Hilum : (B) Raglical /
(C) Plumnle ' - (D) Epizolyl

41. There is a scar on seed coatiuridar/tae'sed i attached ic r‘Jary wall'is called: (K.B)(GRW 2016)
(A) Radigar, . Vi (B) Hilomi
(C) Plumizts _ ~ D) Apcotyl

42. Is not a pary of carpe;: (K.E) ' (LHR 2016)
(AYDVary! - (B) Anther

= (G Bema v (D) Style

J (43l ) Calyxs the outermost whorl of the flower bears the colour: (U.B) (LHR 2016)

(A) Red (B) Green
(C) Blue (D) White

44.  Ovary is ripened into: (K.B) (LHR 2016)
(A) Seed (B) flower
(C) Fruit (D) Sweetness

45, In some plants, ovaries develop into fruits without the fertilization inside their ovules.
(K.B)
(A) Lemon (B) Oranges
(C) Bananas (D) Peach

46.  The embryonic stem above the point of attachment of cotyledon’s is called: (K.B)
(A) Hypocotyls (B) Epicotyls
(C) Endosperm (D) Radical

47.  The plant in which vegetative propagation occurs by leaves is: (K.B)
(A) Garlic (B) Ginger
(C) Potato (D) Bryophyllum

14.4 SEXUAL REPRODUCTION IN ANIMALS

LONG QUESTIONS

Q.1  Write a note on gametogenesis in animals. (K.B) (GRW 2013, 2015)

Describe the processes of spermatogenesis and oogenesis. (K.B)
(Understanding the Concept Q.7) i

Ans: GAMETOGENESIS —_ T

Definition: ' . 1

“The formation of gametes is called gametogenesis. AN NNV TALY, =

In this process, diploid (2N) gamete mother . eII< L'..\,efgo met ous-and-__fer‘.n_gepl‘uid (IN)

gametes. _ A R —

Gonads: 71

“The ma's ‘ganietes, (§pRrrag) _ana\q_e_n"aic-ga'metes (egg cells or ova) are produced in
specializeql cryang cellzd'gonads™.

< [ IMale \gpriais ale called testes. The singular of Acrosome o~ ¥
o] T tesigs s testis, Hrad
. J | %'/ % Te Female gonads are called ovaries. Nucleos
ha Spermatogenesis: Neck
“The process of production of sperms in testes is Mokl
called spermatogenesis”. Tail
Figure: Structure of sperm
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Spermatogonia:

Some cells present in the walls of the seminiferous tubules of testes d'vIUt, repeme'*'a‘ 5\
mitosis to form large number of diploid spermatogonla - \

Primary Spermatocyte: -,

Some spermatogonia producz pirimasy sperrrjatml-:yf es,
Secondary Ssarmatocyte” IR RLY
Each primary ¢peratocyte an'°r§o ineinsi$=i and produces two haploid daughter cells
called secvniar) permalocytw § -

+

Speir atic’s:
) Thase celisTundergo meiosis-11. In this way four haploid
~spermatids are produced from each primary spermatocyte.
The spermatids are non-motile and many changes occur in AN weosss
them to convert them into motile cells. (;D\ 9)\
Sperms: soemm@ ®@®®
. . . . Po— [ |
Nuclei of spermatids shrink and the following structures are Ko
formed: e T 51?58 Q&
e A corner called acrosome oo
e A tail Figure: Spermatogenesis

e A mitochondrial ring
After these changes, the spermatids are called sperms.

Oogenesis:
“The process of production of egg cells in ovaries is called oogenesis”.

Explanation:
Some cells of ovary prepare structures called follicles, in which many diploid oogonia are
present. Some oogonia produce diploid primary oocytes.

Meiosis-1:
One of the primary oocytes completes meiosis-l and produces two haploid cells. The smaller
cell is called first polar body and the larger one is called secondary oocyte.

Meiosis-11:

The secondary oocyte completes meiosis-11 and produces two haploid cells i.e. asecond nolql
body and an egg cell. AN |

y - 9 | - k 11 el
__.l., s | p L

‘\ﬂ7ogonlum AL NN

arosis L/ VAV AN
I
i

- L !
1"I’I: 1ary '- | L R
‘ ) Colyte | i L=

'. i D o
\weMsis /\\" N7~
e '-.x L) o‘ecolnd'ary@ 5 lF”;t ’
Lo Oocyte olar Body
Loyl mosisa /\ (1N) /\ N
IS ®e® @ e
% " % i - Second
L Polar Body
(1N)

g

Egg cell (Ovum)
(1N)

Figure: Oogenesis
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Q.2  Define fertilization. Explain its mechanism. (K.B) (SWL 2015) .~
What do you know about external and internal fertilization (LLB) ™<= (BRW 2017\ =

Ans: M‘*’Q_ e A ,1' | 3 o=
Definition: ' \ ™

“The fusion of male game*e (spe"ﬁ, arid r"dee garre e (e-:m or CVUm) to form diploid
zygote is called fertilization™. ' /' / P
After the foa inafig- ot g?"ﬂete tertit zmm1 ocrurs
Mechanismi ¢f iFert liza' |(n [
There 2re Wwo rnecham S By WhICh fertilization can take place:
Na A RN .Exterr &l Beriilization
J Wy J | Irernal Fertilization
TATIRY A External Fertilization:
' In external fertilization, egg cells are fertilized outside of body. External fertilization occurs
mostly in aquatic environment.
Release of Gametes:
It requires both the male and the female animals to release their gametes into their
surroundings at almost the same time. For external fertilization, the animals have to release
great number of gametes.
Disadvantage:
In external fertilization, there is risk of loss of gametes due
to environmental hazards such as predators.
Examples:
External fertilization occurs in many invertebrates and the
first two groups of vertebrates:

e Fishes Figure: External Fertilization in Fish
e Amphibians
Internal Fertilization: (DGK 2015)

In internal fertilization, egg cells are fertilized within the reproductive tract of female.
Such animals provide protection to the developing embryo.
Examples:
It occurs in:
e Reptiles
e Birds ™
e Mammals A~ =T
In Reptiles and Birds: ~ ([~ (AU
After fertilization, reptiles and birds make pritective qhﬂlts rnurr}} th‘ejr.'e 9 @ II Jr. \“-*eﬁ lay
them. The shell is resistant to waterhss an/clrancge RIRRRE [~
In Mammals: BABR=N Y
In mammalsi{With the e,\\,eouoh of" eyg- Iaymg rrwa“nmare) the development of fertilized egg
into new -bnb'y ta&e\ '\Ia“" vmhl mﬁ@@e* Reay. In this case, there is extra protection to the

embryo ar d mot! wr aI‘o u )pa iks 2verything that embryo needs.

J .I .'. 1 ) *
) !
"-.."-.| "\
.\.'h ..\'-
L

o
L3
L

Figure: Reptiles and Bird’s Egg provides Protection and Food to Embryo
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Ans:

Describe male reproductive system of rabbit. (K.B)

OR
Describe female reproductive system of rabbit.
OR;

(KB)(LHR 2015 "FW.'EGM'- 2015, [3(vP\z015)

Write a note on the male and, fema'e feprc;‘uwve S /stn"n~ of rabolt (I\ ..))

Introduumr

Loondsre) tandmg the Concept Q.6)

Rabbits alie ;rnadl’ mammal found i several parts of the world. They are used in research as

experirhen al’ amlml<
Relris.

e A pair of testes that produce sperms

e The associated ducts that transport sperms to external

genitalia and glands that add secretions to
Scrotum:

| 1%, | The' male reproductive system of rabbit consists of:

Rabbits reingest their own
pallet-like faeces to digest
their food further and

Sperms extract sufficient nutrients.

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.

tubules, the sperms are formed.
Epididimis:

In these

When sperm are mature, they accumulate in the collecting ducts of testes and then pass to

epididimis.
Vas Deferens:

From epididimis, 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 ifi
a fluid. It consists of 10% Sperms annl 900/'

fluid. A7\ O "
Associated Glends: WV A
As the S$grins| ')aas do\,ln the| “d\at wrom' '

' glands add

testes to urethra thr= 'iSLO'r‘lct

Prostate

eland Anus

Urethra

S_pt.rn (1 :1
(vag=cx|ferers
| Se.ph__.._- cacidle |

Cowper’s gland

Epididimys

. Scrotum
Testis

Figure: Male Reproductive System of Rabbit

AT 0w se"ret OI “

| |Sahirl Vesicles:

Y
5 W

“/Seminal vesicles produce secretions that provide nutrients for sperms.

Prostate Gland:

Prostate gland produces a secretion that neutralizes the acidity of the fluid.

Cowper’s Glands:

Cowper’s glands produce secretions that lubricate the ducts.
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Ans:

FEMALE REPRODUCTIVE SYSTEM OF RABBIT

Introduction:

Rabbits are small mammals found in several parts of the world. Tty arefisid in raseaici-as

experimental animals.
Parts:

The female rerroductive svstem of ralibit colsisty, of cvaries-and asssciated ducts,

Ovaries!

Ovaries aie grhaul pvaliorgang sitt:ated In abdominal cavity just ventral to kidneys. Like most
animait, femél? ral:bits have a pair of ovaries. The outer region of ovary produces egg cells.

ovaries, egg cells are released in
fallopian tubes.

Fallopian Tube:

The opening of fallopian tube lies
close to ovary. Fertilization occurs
in fallopian tubes.

Uterus:

The fertilized egg (zygote) is carried to
uterus. The uterus of rabbit is divided
into two separate parts or horns.
Birth Canal:

The uterus horns join and open into
vagina or birth canal.

Cervix:

' I_A'cluster of specialized cells called follicle surrounds and nourishes each egg cell. From

Uterus horns

Fallopian
tube

Uterus wall

Birth canal

Figure: Female Reproductive System of Rabbit

Cervix is the portion of uterus, which separates it from birth canal, where sperms of male

are deposited.

Describe fertilization and development in rabbit. (K.B)

FERTILIZATI
Definition:

N AND DEVELOPMENT IN RABBIT

“The fusion of male gamete (sperm) and female gamete (egg or ovum) to form diploid

zygote is called fertilization”.

After the formation of gametes, fertilization occurs. | 1<

Mechanism:

w [ .

Rabbits can breed throughgut the bedr _bug:mc-,{'r:é rabbits &re, comimanly sterile during the
summer months. Male rabbit\dengsitsiite (peirras i the'vayinz (Lirth anal) of female.
Sperms sWime thraugireSryviy and H‘Ler\us {n-fafionian tbes where they fertilize the egg cells,

released framiovery; | 1\
Embryo Formation, | | '~

*.'Aflzerr-.frer*.iI.z_a":ia;., zZygote is carried to uterus. By this time, the zygote has started dividing

ardlistiow called embryo.

Placenta:

The embryo is implanted in uterus walls. A connection, called placenta, is established

between embryo and uterus wall.
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Gestation Period:

14,

Embryo develops into new offspring (rabbit kit) in 30-32 days, after whick-itiz born.—

Q.5 Discuss growth in human population and its consequenceQ {4 B) _ ,' [

'.OR

Why do we conS|der that ove rp ’JpUl?f.uﬂ isa g‘Obc { p réblsin f’L B)
(Understandlng the Concept Q.8)

Ans:

Popul atlcm «:ro ’\th

g_l\LT_h_lN_L_ul /IH"JP P LATI

'-al'-%aws popLIa o in the year 2014-2015 was 189,000,000. By the end of this decade, our

" growth

rate in past.

Overpopulation:

pomiauon is expected to exceed 200 million. Pakistan's population had a relatively high

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 are as follows:
Shortage of Resources:

The overpopulated areas face severe shortage of fresh water and natural resources.
L oss of Ecosystems:

Overpopulation results in deforestation and loss of ecosystems.

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

There is high infant and child mortality rate in overpopulated areas due to poverty.
Increased Demands:

Overpopulation raises demands for more:

Housing units
Hospitals
Jobs

Educational institutions

Food crops

il |
1

Control of Overpopulatlon

The overvopt laicr wn(j‘uld be, ¢ her‘kt

ot é*'wihf: e will have

to face huqe uroa ems be f‘dUS s 'nf tir-iimited resources.
qu-ﬁ A |on -

= w

Role of Ministry of Population Welfare:

Logo of Organization Working for

Awareness of Overpopulation

Pakistan's Ministry of Population Welfare has taken a number of steps to make people aware
of the hazards of overpopulation and to stabilize the population to match our resource:
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Q.6

Ans:

.

Q.7

Ans:

Write a note on AIDS. (K.B)

AIDS

Sexually Transmitted Diseases (STDs):

(BWP 2015, LHR 2016)

“The diseases that are transmitted throuoh sexual act-zre~ ’1||t.d eeme'ly trfr.u.mucd

diseases”.
o The most seripus and ¢=2llenging fealth, pIObh -
faced by the worid /today < AIGS. _
o/ Itisalseasexualiy tran! ,rnmeu d S6ase.

Causativs-Aqent:

It is cause:] Ly, Humar.l Immnn\, Def|C|ency Virus (HIV)

Matg of Acticn:

T iruiiesiroys white blood cells, which results in loss of
" |resistance against infections.
~ Fatal Disease:

It is a fatal disease.
Spread of Disease:

[ Azcdrding to the United nations

Plogramme on AIDS ...
UNAIDS estimates, some 70,000
to 80,000 persons, or 0.1 percent
of the adult population in
Pakistan, are infected with HIV.

It spreads through transfer of body fluids such as blood and semen.

Causes:
The main causes are:

e Unprotected sexual activities

e Use of infected needles

e Transfusion of infected blood
Describe the role of national AIDS control programme (NACP) and NGOs. (A.B)

ROLE OF (NACP)

Introduction:

e Homo-sexuality
e Injecting drug users

Campaign:

Pakistan's Federal Ministry of Health established NACP in 1987.
Objective:
The main objective of this program is to help the public for the prevention of HIV
transmission, safe blood transfusions and reduction of STDs.
Risk Factors:
The frequency of HIV infection in Pakistan is still low. But, the country is at risk of
epidemic due to various risk factors:
e Exposure to infected blood or blood products

For improved prevention by the general public, the NACP started services-trrough "'\f':n’i'.__ i

radio channels and print media in 2005. The objectives of this ac**vﬂy veie to
e Change public attitude for safe sexuaiactivities, \ .
e Create demand for |nfnrmat|or on HIV; anil AIDS
e Improve attitudes and behavisr émbdngheaithiale Worlels

N |

1 ROLE QENQN- S OVERNMENT, QRC‘}‘NILATIQ 5

Accordqu 1¢, the. 'L*{esrr‘ ta by the

HIVIAIDS. | |

)r o-Barik; at least 54 NGOs are working in Pakistan
for HIV/'—\H"S puLIP a\ua;eness 2ia- for the care and support of persons living with

Al .~§. These ilf Gs also work on AIDS education and prevention for sex workers and
_loener high-risk groups.

“e NGOs serve as members of the provincial consortium on HIV/AIDS, which has been
set up in all the provinces of Pakistan.

Limitation of NGOs:

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.
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14.4 SHORT QUESTIONS

Q.1  Define the term gametogenesis. (K.B) ) ¢
Ans: Page no 147. ' '
Q.2 What are gonads? (K.B)
Ans: Page no 147.
Q.3 Define the tp"'n spermatngenesis and (_('gtl’l&SI‘ K. B\
' CR
Differentiativnztiveer spermatcaeiiesis and oogenesis. (K.B)  (LHR 2017, GRW 2016,17)
Ans: Page ng 148, |
Q.4 w/hatis semeri2 P\B)
SAng Pagk nY 150,
'G-F ~'What are three associated glands in male reproductive system of rabbit? (K.B)
Ans: Page no 150.
Q.6 Define the terms embryo and placenta. (K.B)
Ans: Page no 151.
Q.7  Define the term STD. (K.B)
Ans: Page no 153.
Q.8 Whatis AIDS? (K.B) (LHR 2013)
Ans: Page no 153.
Q.9 Whatis UNFPA? (K.B)
Ans: UNFPA
UNEPA (United Nations Population Fund) began operation in 1969. It is largest international
organization funding for population and health programmes. The UNEPA works in over 140
countries, for awareness about the consequences of over population.
Q.10 Write the number of drug addicts in Pakistan currently. (K.B)
Ans: NUMBER OF DR ADDICTS IN PAKISTAN
The number of drug addicts in Pakistan is currently estimated to be about 500,000, of whom
60,000 inject drugs.
14.4 MULTIPLE CHOICE QUESTIONS
1. Formation of gametes is called: (K.B) (BWP 2014)
(A) Spermatogenesis (B) Oogenesis
(C) Gametogenesis (D) Sporogenesis o
2. Sperm consists of: (K.B) N -
(A) Mitochondrial ring 1'3) Achosorne g
(C) Tail (L\) \ |turL|or (i | x...g Ar rosome and a Tail
3. The speriTit IOS dey c:':p inic; (.-\ s\ ~
(A) Prlmc.y spe! ‘1nalol; yles, sl (B) Secondary spermatocytes
(C).Sp¢rmatogoniis '_ (D) Sperms
A [ [@9¢g9njaate-produced in: (K.B)
N Ay Testes (B) Follicles
. (C) Polar bodies (D) Tube nucleus
5. The process after gamete formation: (U.B)
(A) Fertilization (B) Development
(C) Growth (D) Birth
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6. Testes are present in a bag of skin called: (K.B)
(A) Semen (B) Prostate ¢
(C) Vesicle () Scrotum :
7. Which produce the secretiea-that néntra!-iz_:_:s the acidity of the seimen? (ix.'é)
(A) Cowper’s-2land _ CL0 L U(E) Semiviel vesicle -
(C) Prostate gland ™~ |\ oL 4B Epididimys
8. The sperra ductiis caliec: "f VL.B). '
_ VA nelerans (B) Seminal vesicle
(ol NN ey prostate gland (D) Epididimys
9. In which of the following animals groups, external fertilization takes place: (K.B)(LHR 2014)
(A) Reptiles (B) Amphibians
(C) Birds (D) Mammals
10. Normally external fertilization occurs in: (U.B) (LHR 2015)
(A) In the body (B) Air
(C) Water (D) Air, Water, In the body.
11. Internal fertilization occurs in: (U.B)
(A) Uterus (B) Fallopian tube
(C) Vagina (D) Cervix
12.  After fertilization the zygote is carried to: (K.B)
(A) Uterus (B) Fallopian tube
(C) Vagina (D) Cervix
13.  Gestation period of rabbits: (K.B)
(A) 20-30 days (B) 25-30 days
(C) 20-35 days (D) 30-32 days »
14.  The UNFPA works in how many countries? (A.B) , \
(A) 110 2120 N |
(C) 130 O oh@ \ A\ VY
15.  The number of drug addicty; i _Pa:ki_st'q_r'{ i¢ :i:i_m_'lenll',:' géfimﬁtéd tolbs about 500,000 of
whom | q__a_q__ i.n' i.j.je’?; tﬂng' (A
(A) 50,000 {4 1 e T (B) 30,000
P -{Q‘]'-*_:c,w, 00, 1L (D) 45,000
[: J [ 361 N IriziniTnals process reproduction without fertilization is called: (K.B) (GRW 2016)
(A) Parthennocarpy (B) Parthenogenesis
(C) Tissue culture (D) Fission
17. The material combining sperms in a fluid is called: (K.B) (GRW 2017)
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(A) Vas deferns (B) Uterus
(C) Cervix (D) Semens ] ¢
18.  According to united nations program on AiDS, UNALD "'eérirr)afes-'_ _F_ % i-de
adult population in Pakistan.are |rfe( tednith, HIV. (/\ BJ,
(A)03% , By (E)Ul“ .
(€)0.29 )\ |\~ 0 L D %
19. Pakistan l)o mlctlon )y the 3& a of thls decade is expected to exceed: (U.B)
CA) 6 mitlion.- (B) 175 million
N AN\ ;_(ci 176 million (D) 200 million
' 20.  Each testis consists of a mass of coiled tubes called: (K.B)
(A) Epidermis (B) Collecting duet
(C) Seminiferous tubules (D) Urethra
21. In external fertilization, there is risk of loss of gametes due to environmental hazards
such as: (K.B)
(A) Prey (B) Predator
(C) Consumers (D) Epiphytes
22. Sperms and fluid collectively called: (K.B) (LHR 2014)
(A) Hormones (B) Follicle
(C) Semen (D) Scrotum

23.  Some cells present in the walls of the seminiferous tubules of testes divide repeatedly by
mitosis to form large number of diploid: (K.B)

(A) Primary spermatocytes (B) Secondary spermatocytes
(C) Spermatogonia (D) Sperms
24. The male and females gametes (sperm, egg cells) are produced in specialized organs called: B
(K.B) —. Tl
(A) Oogoniea (B) Spermatogonia __. ¢
(C) Gonads i (D) Polar, hnoy AN " )\ S’
25.  Semen in rabbit contains _— ) srx.m.f (k’ B s | —"(LHR 2015)
W5% A7V @ e N D
(C)90%( )\ |\ — - AN | (D)B0%
26. W) |s '—nsen |a 19rt19 rrespiration in the cells of embryo. (K.B)
LANIT ogen! | L1l (B) Carbon
_ J TN | .(a Ox/gfn ' (D) Sulphur
b | %
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ANSWER KEY

MULTIPLE CHOICE QUESTIQ]
14,1 REPRODUCTION
14.2-METHAD$ DT ASEXOAL REPRODUCTION

o,

CEEHNE ESNCENC ENA

mmﬂ RUDUCTON TN ANIVALS

J'!I[-5-,D D 5 N N P
.JI- ': ! B C e Bl B I
| B k4 0 &Y & Bt 0 K¢ c B B
C C =Y 26 [
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REVIEW QUESTIONS o
MULTIPLE CHOICE QUESTIQ [

Growing an entire new plasitfrom part si wine'crigiraliplantis caited: (K.B)

(a) Budding | |(b) Fegereratics
(© Fragr1értati n ' (,d')"v'egetative propagation
Rhizopus recroa: Jces aseyuelty by (K. B)
(2) Rinpry fission \ (b) Budding
| |(8) ppkreicrmation (d) Endospore formation
A corm develops into new garlic plant. This is the process of: (U.B) (GRW 2016)
(a) Vegetative propagation (b) Regeneration
(c) Meiosis (d) Gametogenesis

Which is not an advantage of grafting? (K.B)

(a) The graft is identical to the parent plant

(b) Grafting allows the propagation of seedless fruits

(c) The graft combines the characteristics of two plants

(d) Grafting may allow for the faster production of desirable fruits
Pollination is the transfer of pollens from: (K.B)

(@) Anther to stigma (b) Stigma to anther

(c) Sepal to petal (d) Petal to sepal

Double fertilization in plants means: (K.B)

(@) 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: (K.B)

(@) Ovule wall (b) Ovary wall
(c) Petals (d) Anther
Which part of the female reproductive system receives egg ceIIs from ’r 0 'ary’7. ,'-. L
(a) Fallopian tube (b) Uterus L~ .- 4 =
(c) Vagina ~ @)\ Cervig |\ oy LAY T
Inside testes, the sperms arﬁprodnr S e =) R N R
(@) Vas deferens . \ O\ L) Soermlm,t
(c) Semitiferpus Fuy Jes A \ | g Collecting ducts
Which of'thege gelle has h'-lD‘(. @ number of chromosomes? (K.B)

. .\a) Snﬁ ma*oua nilim- (b) Primary spermatocyte

| BN (d >u‘3r.uary spermatocyte (d) All of these

ANSWER KEY
B'F-BH-EH:El-

b kv K2 - K BOD -
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Ans:

2.

J K
(Y LY
.'\.

1 |,
h h b

3.

Ans:

4.

Ans:

SHORT QUESTIONS -r'-'",

How are the natural and artificial vegetative propagatlons dlfferenL .iorﬂ tr e meiriucls ')
asexual reproduction in plants? (U.B) 1\ Y '-J f .f’__f 1 A
=G

NATURAL AND APTIFICIAL VFf ET A‘i I\’E F ROF &aATLON“‘

When vegetative parts of plants .o ot st s crl Ieav s 7 VE M550 | new plants the process
is called yeg =to:|ve renrgauetinn-or veqeianw pro 3ag3‘uon It occurs naturally, and can also
be brougr: “About artmcmliv :.:‘*w \

Why do g: ard(anms s tne , emods of cutting and grafting? (K.B)

|
deners use the methods of cutting of grafting because of the following reasons:

e To produced many plants from single plant.
e To get desirable traits.
e To get more fruits and flowers.

""Parthenogenesis is a type of asexual reproduction’. Give comments on this statement.
(K.B)

AI"'Cv J | ' " METHODS OF CUTTING AND GRAFTING

PARTHENOGENESIS

Parthenogenesis is a type of asexual reproduction because an unfertilized egg develops into
new offspring. Some fishes, frogs and insects reproduce by means of parthenogenesis.

Outline the life cycle of a flowering plant. (K.B)
LIFE CYCLE OF A FLOWERING PLANT

Microspore Generative Tube
Gametophyte
(1N

Microspores nucleus nucleus

il

Mo (IN) AN
- ¢« ©

Ovary Anther

Macrr?spcc:'? Macrospore Gamotophy!o

mother

@) ON) ey ——
: ~._ Meiosis Mitosis _

L 11 5, e
("'.rov;-il ofl __~:“—__,s T
P_>lle "?Hbo'

Flower ’ N \
(2N) L) = | \
- YA
#=y Fdion] r’gg
= I 1 | nuislpus ’.-JN) |
1 Endosperm. —qed Em'bry-") L Y _.-" 1N *JN) e

L i t '\-'ZN) \ -

|8 he-g, _\con : \ I'."" ) A
o L _I C
2

See l_

N

o

Sporophyte ..
(2N) = b

Germination
Endosperm Zygote
of seed nucleus  (2N)
(3N)

Fig: Life Cycle of A Flowering Plant
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5. What structural adaptations will you find in a wind-pollinated flower? (K.B)

Ans: ADAPTATIONS
The insect pollinated and wind pollinated flowers have structural zdaptat/¢ss #hat fa mta*e f‘ 10
transfer of pollen grains between two plants. 50me of thasze drhpt cnsurg (escribedhere:

Structural Featyre_4.J ¥ olligatad Flbwers, | ~ag

Size 7 Benergily smal
I_S,E‘QU[_i___ﬁ_l-(ii_S Greenlor-all In colour
Necker o LT |"Tn-not produce nectar
| Floraw Arvarigemest | Flowers hang down for easy shaking
| Stamensand Stigmas | Hang out of ring of petals
NN INIRN A : . Large number produced / light with
NN Pollen Grains smogoth surfacep ’
. Feathery branches for catching
Stigma pollen
e (rasses
Examples * Hezel
e Willow
e Corn
6. Give an introduction of Pakistan's National AIDS Control Program. (K.B)
Ans: PAKISTAN'S NATIONAL AIDS CONTROL PROGRAM

Introduction:

Pakistan's Federal Ministry of Health established NACP in 1987.

Objective:

The main objective of this program is to help the public for the prevention of HIV
transmission, safe blood transfusions and reduction of STDs.

UNDERSTANDING THE CONCEPT

1. What are the different ways by which prokaryotes, protozoans and fungi reproduce
asexually? (K.B)
Ans: See LQ. 1 (Topic 14.1,14.2)

2. Explain the different parts of the plant that help in natural vegetatlve propagatlon e
(U.B) . '

Ans: See LQ.8 (Topic 14.1) =2 L

3. Explain, how the epigeal and hypoaeal gernnanora mec‘ feLeﬁt (<B PR1*

Ans:  See LQ.8 (Topic 14.3) )

4. What conditions are necessary er the cer ﬂmct or. jf se =dﬂ \K E\

Ans: See LQ.2< nplr‘ 14337~ ™\ ¥ \ -

5. Outline ti=¢ rmeftiocs of! a';:ex_u..al -f‘epl_ ,.'..ctlon in anlmals. (K.B)

Ans:  See LO. (Topic 14,1) 14.0)\

6. A e (L nctelon ihie<nale and female reproductive systems of rabbit. (K.B)

B, Sab 1O.5A0.4 (Topic 14.4)

34

|74 Describe the processes of spermatogenesis and oogenesis. (K.B)

“Ans:  See LQ.1 (topic 14.4)
8. Why do we consider that overpopulation is a global problem? (U.B)
Ans: See LQ.6 (topic 14.4)
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SPERMATOGENESIS 1 \ |OGGE

ASSIGNMENT

PRACTICE DIAGRAM & LABEL

NESIS

LIFE CYCLE OF A FLOWERING PLANT

1%,

| _' -"/ '
’ A}f} o
C’:g‘r‘-w\w\m
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TYPES OF SEED GERMINATION

I
) A~
=], - _Hx‘- .-"l_,:.:l |'- "\-I 'I'-I k I|I I|I I|__||
o\ (CALUL
|

-, A
f P --‘:I '“-l'“"“l\ﬂl__-.'-':I o

o)

STRUCTURE OF FLOWER
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MULTIPLE FISSION

BINARY FISSION IN A BACTERIUM AND AMOEBA

e s
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SELF TEST
Time: 40 min ¢ Mar"S' 25~
Q.1  Four possible answers A, B, C and D te—vach questicia a;t-gn ‘en, mark the.vorrect
answer. 7 (6%1=6)
1. Method of asexual reprodwtnn fouimid in Amdebalids T L‘)'-
(A) Binayy "'.ssLon VYA \ \B\ Frag.nentatlon
(C) Budding, | 1! ' VWL (D) Spore formation
2. Flowrany f.hora.f vitiorls are present in a complete flower? (K.B)
INING (B) 4
(C)6 (D)8
3. Oogonia are produced in: (K.B)
(A) Testes (B) Follicles
(C) Polar bodies (D) Tube nucleus
4. The process after gamete formation: (K.B)
(A) Fertilization (B) Development
(C) Growth (D) Birth
5. Carpel consists of: (K.B)
(A) Stigma (B) Style
(C) Ovary (D) Stigma, Style, Ovary
6. The egg cell is: (K.B)
(A) Haploid (B) Diploid
(C) Triploid (D) Tetraploid
Q.2  Give short answers to following questions. (5%2=10)
Q) Define the term binary fission give examples. (K.B) I e ' )
(i)  How vegetative propagation occur by leaves7 (IK.B) — - N N
(iii)  Define the term double fertilizétion. (% ”3\ SRR RN | [
(iv)  Whatare 1fhr=e assocmtm gﬁl\d‘ 4? Qle-._repmd_u_g";r.lve-::ys'tem of rabb'it?. (K.B)
(v) Define ALL)\ (P B) \ |
Q.3 '\rwz the fo‘lo /ung questlons in detail. (5+4=9)
J'I' (g;_;), E,f_r |o..|i Iite cycle of flowering plant. (K.B)
“(b) Describe oogenesis. (K.B)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

the students.
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