Chapter 10
REPRODUCTION IN PLANTS

After studying this chapter, students will be able to:

production . binary fission, buddi

You know'that reproduction is the process in which organism produce new
organisms of their own kind. There are two main kinds of reproduction. The
reproduction that does not involve the fusion of gametes is called asexual
reproduction. The offspring produced by asexual reproduction are genetically
identical to the parents. On the other hand, the reproduction that involves the
fusion of male and female gametes is called sexual reproduction. In sexual
reproduction, the offspring have variations among themselves and with the
parents.

This chapter explores the methods of reproduction in plants, both asexual and
sexual reproduction. We will study the vegetative and artificial propagation
methods. Artificial propagation techniques like stem cuttin mraﬂing will
also be discussed. \ ,,\\w\ij\\ﬂ SR

10.1- TYPES OF @@M@SW

Some comm&&&je% s\ \ E’gxugl reproduction in different organisms are
Jsiisie

given W{R
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.. REPRODUCTION IN PLANTS

1. Binary Fission @
Binary fission means division in t m& od of reproductlon

in bacteria. During binany fis \’A-‘m{i‘ A replicates and-the daughter
DNA molecules mo 0, oppos sides. Then, the cell membrane pinches in.
New cells Wé’smed in the middle and so two identical daughter cells

bacteria are"produced.

) () ) (@@

1. Parent 2. DNA nepllcates 3. Cell membrane 4 Daughter Bacteria
Bacterium ' pinches in

FIGURE 10.1: Binary fission in bacteria

____________________________

Many protists (unicellular eukaryotes e.g. S
Amoeba Euglena etc.) also reproduce by blnary ' :I"me mlﬁnanam‘

ally by
flssmn In protists, the nucleus of parent _ Iy by
@ d ;

1. Parent Amoeba 2. Nucleus divides 3. Cytoplasm divides 4. Daughter Amoebae

FIGURE 10.2: Binary fission in Amoeba

2. Budding

This method is very common in yeast (a unicellular -
fungus). During budding, a part of the parent: Some a“'m"’_"seg hf"’" a!??__:
organism grows out from its body. This part is : bt s 'by'

buddi :
called a bud. When the bud has grown big, it may * ﬁ% @ m .......

separate from parent body or may rerpai nfm




iee. o PLANT PHYSIOLOGY,

A bud forms Bud grows

and new buds form
FIGURE 10.3: Budding in Yeast

3. Spore Formation

Spores are thick-walled asexual
reproductive cells. Most fungi (e.g.
Rhizopus: bread mold) produce [
spores in special sac-like structures
called sporangia (Singular:
sporangium). When spores are

mature, the sporangium bursts and (o %
spores are released. o\ xgﬂ .
Spores can towm
conditions due eir thick walls. FIGURE 10.4: Asexual reproduction by
When favourable conditions are spores (in Rhizopus)
available, the spores germinate to

produce new fungus.

Some bacteria reproduce by forming ¢

They form endospores
environmental conditions. Even if the original

2 new bacterium. ®) Y\
RN
4: Vegetative Prop\ﬂ%@@ 2

is a methods! exual reproduction in plants. In this method, new plant is
oroduced from the vegetative part (root, stem or leaf) of the parent plant.
183
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: PLANT PHYSIOLOGY

Vegetative propagation takes much less time to .ﬁ neration as
" 0115

L
compared to the sexual met m‘i sting are genetically
identical to the parentp agatiormay be natural or artificial.

e Natural t agation is a process where plants reproduce on
the ~using structures like stems, roots, or leaves. S
e Artificial vegetative propagation means the processes in which humans

use the vegetative parts of plants for their reproduction by methods like
cuttings, grafting, or layering.

In the natural vegetative propagation, plants use the following vegetative parts
for producing new plant.

: -
SO
i g

o 1):‘ '
A R R

ool

The fllowing types of

1. Stolon (runner): It is a
horizontal stem that grows .
above the ground. Astolon

Stolon New plant

has nodes where @ | (runner)

leaves and ro he' - /
leaves QMS and

roots grow down. In this
way, a new plant is formed
at the node. Strawberry
reproduces by using its

stolon. FIGURE 10.5: Vegetative propagation in strawberry
(through runner) '

2. Tuber: It is 'ﬂeshy stem
that grows underground. It has “eyes” which are actually its buds. Eyes can grow
into new plants. Potatoes reproduce by tubers.

3. Rhizome: It is a horizontal stem that grows below the ground. It has nodes
where new leaves and roots grow. In_this wa p@ s from each

node. Ferns, ginger, and sugarca Sofadlice b Drhizome.
MC&X
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PLANT PHYSIOLOGY

—— Tuber Rhizome

FIGURE 10.6: Vegetative propagationin  FIGURE 10.7: Vegetative propagation in
potato (through tuber) ginger (through rhizome)

4. Bulb: It is a very short stem that grows underground. It has bud and fleshy
leaves. Bulbs grows naturally to produce new plants. Tulips, onions and lilies

reproduce by bulbs.
Ao
@ ves. Almost all of a
~fun

ional leaves on the outside.

5. Corm: It resembles the bulb but-doés
corm consists of stemy, nith 2 \(‘.

Dasheen and garli¢ fepro@ & by corms.
Yo

Fleshy
leaves

Bud Bulb

FIGURE 10.8: Vegetative propagation in FIGURE 10.9: Vegetativ
onion (through bulb)

opagation in
m)

o

T

oS

Suckers are new shoQ "ﬂ’%q‘“&' e base of the parent plant or from
its under ts. These shoots grow into new plants while still attached
to the parent. When suckers develop their own root system, they become
independent. Examples are banana and raspberry plants.
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- PLANT PHYSIOLOGY

(b)- Modiﬁed_Leaves - | @m 5 s N
The leaves of some plants (e.g, W@&odiﬁed for vegetative
propagation. Such leaves ha at argins. When leaf falls on ground,
the buds grow into%%iﬁ?@(”

= . 5

I o\ ]

Modified |eaf
/

Bud

FIG RE émmleaf of
5 @phyuum
W\
10.2- AM PROPAGATION

Artificial propagation includes the methods in which humans produce new
Plants by using the Vegetative parts of plants. |t includes techniques such as
cutting, grafting, or tissue Culture. Artificial Propagation is used to cultivate
plants with desirable characteristics or to increase crop production. The
following two are the MOst common methods of artificial propagation.

1. Cutting | S

In some plants, 3 piece of stem or a piece of root can form a n lant. Such a
piece of stem or root that are cut from a plant a g@@i@ew plant is
called cutting. Cuttings are widel use ouseplants, ornamental

trees and shrubs, and some fr and grapevines are grown from
stem cuttings. Sweet p rom root cuttings.

AN
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Point of

Parent plant
FIGURE 10.12: Using Cuttings for vegetative propagation

Grafting is the joining of two or more plant parts of the same type to form a
single plant. In grafting, a bud or small stem of one plant is attached to the
roots or stems of a second plant. Grafting enables to combine the beneficial
characteristics of two plants. This method is used to propagate almost all

commercial fruit trees and (e.g. almond, plum, chs @@@ny ornamental
trees and shrubs. 5

Parent plant

New plant

FIGURE 10.13: Grafting

Advantages and Disadvantages of Vege :@@@agation

,.../f‘* ~
Advantages: Vegetative pro ,d . \t)o produce many new plants in a
short time. The new 7Tike the parent plant, so they all have the
his means useful qualities, like good fruit or strong

same goo rstics.
growth, are passed on to the next generation.
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i PLANT PHYSIOLOGY

Disadvantage: Plants produced through vegetative propagatron do not have
genetic differences. In other words, all the offspring are o it, they
are equally sensitive to enwronment ch@& m € same diseases

or pests. Qgg

10.3- SEXUAL N IN PLANTS

The majo S of plants have two type generations during sexual
reproduction which come one after the other. These are sporophyte generation

and gametophyte generation. The sporophyte generation produces spores
which grow and make the new gametophyte generation. The gametophyte |
generation produces gametes which unite and make the new sporophyte
generation. This phenomenon is called alternation of generations.

The sporophyte generation is diploid (2n) and produces haploid (1n) spores by
meiosis. The spores develop into haploid gametophyte generation. The
gametophyte produces haploid gametes by mitosis. The haploid gametes fuse |
to form diploid zygote, which develops into the next sporophyte %ﬁe. j

Mitosis ™

FIGURE 10.14: Alternation of generations in plants

Life Cycle of Angiosperms : n" a @

In angiosperms, rower@ exual reproduction.

SRl !




PLANT PHYSIOLOGY

Parts of a Flower

The receptacle is the swollen tip of a fg)stg @,g@@marts (are

attached. It serves as the base that\ Suppg s structure.

O
Floral parts are in th r% f the foHowing four concentric whorls, or rings:
O

1. Calyx: e outermost whorl. It is made of green leaf-like sepals.
Sepals protect the inner parts of a developing flower before it opens.

> Corolla: It is the second whorl and made of petals. Most flowers have
coloured petals.

3. Androecium: It is the third whorl and is made of male reproductive
structures called stamens. Each stamen consists of an anther and a
filament. Anther contains pollen sacs (microsporangia), which produce
microspores. The stalk-like filament supports the anther.

4. Gynoecium: It is the innermost whorl made of the female reproductive
structures called carpels. A carpel consists of three m

i. The enlarged base of carps é&@@ ar
is the part whe e\ o8 v ) ced. Ovules

SAUES ring reproduction.

talk-like pért attached to ovary is called ¢
style.

iii. The tip of style is called stigma.
Carpel

/

| I ] L}

Ovary Stigma Style

Anther
Stamen

Filament

Stamen

FIGURE 10.15: Parts of a flower
159
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An anglosperm plant represents thmn When a flower

and make female and male
gametophytes The i

are small structures consisting of few cells
only. They Wthh combine to form zygote that develops into
new spor
Following are the main stages in the life cycle of an angiosperm.
1- Development of Female Gametophyte (Embryo Sac)

The ovule acts as megasporangium. It contains a diploid megaspore mother
cell which undergoes meiosis and produces four haploid megaspores. Only
one megaspore remains alive. Inside megaspore, eight haploid nuclei are
formed by mitosis. Two nuclei migrate to the center and fuse to form a fusion
nucleus. One nucleus out of the remaining six forms the female gamete i.e.,

egg cell.
Mitosis
: X (3 times)

Meiosis Megaspore

V WG ary

Fusion J
nucleus

Egg

Megaspore
mother cell (2n)

Embryo sac
(female gametophyte)

Megasporangium
(Ovule)

FIGURE 10.16: Develop
O

The resulting stru ontains seven cells (one egg cell, one fusion
nucleus, n-functional cells), is the female gametophyte or embryo
sac. . ,
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PLANT PHYSIOLOGY

2- Development of Male Gametophyte (Pollen Grain)

The pollen sacs present in anther act as micros gi @@@Dollen sac
contains many diploid microspo fospore mother cell
undergoes meiosis an % microspores A microspore
undergoes mitosis. r o-celled structure is a pollen grain, which is
the male ga e. One cell in pollen grain is the tube cell, which will form
the pollen tube. The other cell is the generative cell which will form two

sperms.

Microspores (1n)
Meiosis @ @
o O

Mitosis

© Microspore
mother cell
(2n)

Tube cell

Generative
cell

WY

FIGURE 10.17: Development of male gametophyte (pollen grain)

3- Pollination

ey Tt o -

The male gametophyte (pollen grain) : _ eanthertethe )

contains sperms while the femjcﬂe "'3'r;éjr.}6the_rﬁﬂoﬁrer':
gametophyte (embryo sac) contains  slf-po fination. '
egg. The pollen grains are transferred She e e

: the anther of one

from the anther to the stigma so that
the sperms can fertilize the egg. It is
called pollination i.e. the transfer of
pollen grains from an anther to a
stigma. Q

ower on a different
called cross-

B i

4- Fertilization m@
When pollW igma, its tube cell forms a pollen tube. This tube

grows thro he stigma and style towards the ovary. The pollen tube reaches
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PLANT PHYSIOLOGY

the ovule and enters in it through the micropyle. The enerati Il of pollen

grain forms two sperms, which enter th m egg.
%ﬁ te. The zygote eventually

O
develops mto an emb d sperm fuses with the fusion nucleus,
producing nucleus. This nucleus then develops into tissue called
endosperm The endosperm provides nourishment for the embryo. This
process of the fusion of two sperms (one with the egg and the other with the
fusion nucleus) is called double fertilization. It is a unique characteristic of
angiosperms. '

One sperm fuses with tB

@ P Pollen grain
/Meiosis @ (* T N (male gametophyte)

Microspores
wlination

Anther

Fusion
nucleus

Embryo sac
(female gametophyte)

Micropyle
Sperms

Egg

Endosperm

Poll
Endosperm : nucleus (3n) L

tube

Embryo

~ Seed (2n)
FIGURE 10.18: Life cycle of a flo r@@@
5-Seed and Fruit Fong tion @ Y

After fertilization, th
develops i
be mature

ps into embryo and the triploid nucleus
tissue. After these developments, the ovule is said to
nd is now called seed. The ovary changes into fruit.
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PLANT PHYSIOLOGY

6 D I t fS h :’"T”'"""""""'"""'” ------------ e ,
ey e . In some ..: s, mvelop into
When seeds malture, they are dl5p968d ; \J ?ertihzanon G

seeds get SU'table onditi Ky@i o ville. 9o, there is no seed in fruit. This
embryos develop mt p\thjiéé (the " process is known as parthenocarpy. It |
sporophytes |

neration " results in seedless fruits e.g. bananas -

. and seedless varieties of grapes.

® _Bi_r.i'a'ry fission is the division in which the parent cell simply divides into two
'd'aug'hter'célls each genetically identical to the parent.

e In buddmg, the offspring develops from a small outgrowth or “bud” on the

o parent organism.

° Yegetatwe propagation is a method of plant repr c@ new plants
_ are produced from vegetative struc s or leaves.

e Cloning is the tech
~ of tissue take

ntical offsprings from small pieces
s or other suitable parts of the plant.

_ i o)
e Plants o different generations. The diploid generation produces
~ spores and is called sporophyte generation, while haploid generation
- produces gametes and is called gametophyte generation.
o The microspore undergoes mitosis and produces two haploid cells i.e, a

“tube cell which form pollen tube and a generative cell which divides to
~_produce two sperms.

° A germtnated microspore has a tube nucleus and two sperms is male
~_gametophyte generation of plant.
¢ Ovule contains one megaspore mother cell which undergoes meiosis and

.,-?-produces four haploid megaspores. In one ovule, only megaspore
remains functional. Here it germin itjs int {Mmetophyte

~ called embryo sac. | O

. Embryo sac consists ere is one egg and two other cells at

~ one enw% \pee Cells at the other end. There is a large cell in the
~ centre ontains two polar nuclei (fusion nucleus 1n + 1n).
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. Select the correct answers for the followm
. Which of the following organ Ee by bmary fission?
- a) Yeast o ) Bacteria

¢) Rhizopus “ d) Plants

. Whatis t%@}m method of reproduct'ron in yeast?
a) Binary fission b) Spore formation
c) Budding d) Fragmentation

. Which of the following statements is true about spore formation in fungi?
a) They produce spores during sexual reproduction

b) They produce two kinds of spores

c) Spores can only grow into new fungi in dry environments

d) Spores are produced to withstand harsh conditions

. What happens in some bacteria during harsh conditions?

a) Creation of a bud that detaches from the cell

b) Formation of thick-walled endospores @ @@@
c) splitting the cell into two ide W@

d) Fusion of two ba %@%
% A exa

3 Whlch W mple of vegetative propagation through
runners

a) Potato. b) Strawberry
¢) Onion d) Ginger
. Which plant propagates through tubers?
a) Onion b) Potato
c) Ginger ' d) Garlic

. The horizontal aboveground stem, which produces Ieaves and roots at its
nodes; | _
a) Stolon b) Bulb
¢) Rhizome d) Corm
. Which of these does NOT help a plant for vegetative @@@tion?
a) Rhizome

¢) Runner K& lower
. Which part of'tﬁﬂf m onsible for producmg pollen?

a) Stig b) Anther
c) Ovary d) Petal
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TRy PLANT PHYSIOLOGY -

10.Which of the following is NOT a part of carpel?

a) Filament b) Style
c) Stigma O@@@
11. Which structure forms the % @ in flowering plants?
a) Pollen grain “ W b) Ovule
c) Anther d) Sepal
12.The rﬁ{@mg)phyte in flowering plants is known as:
a) Pollen grain b) Embryo sac
c) Ovary d) Carpel
13.1n the life cycle of flowering plants, which structure is triploid (3n)?
a) Egg b) Fusion nucleus
c) Endosperm nucleus d) Sperm
14.Embryo sac is formed inside;
a) Filament b) Anther
c) Style d) Ovule

15. Double fertilization involves;

a) Fertilization of the egg by two male gametes

b) Fertilization of two eggs in tia.ﬁe san nBIyC @v@sperms
S by two sperms
be cell by two sperms

1. Write ort note on budding in yeast.

2. Write a short note on spore formation in fungi.

3. What are the advantages of spore formation in fungi and bacteria?

4. Describe how vegetative propagation occurs through runners.

5. State how potatoes reproduce through tubers.

6. Describe the advantages and disadvantages of vegetative propagation.

7. Name the four whorls present in a flower any ;<o tell the components of

each whorl.

Briefly describe the formation of egg cell and polar nuclei within embryo
sac of a flower.

9. Differentiate between:
i. Asexual and sexual reproduct|o w@ @
ii. Binary fission in bacteru‘d‘@@
WW 165
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lii. Stolon and rhizome @ @ m
iv. Bulb and corm @@W

v. Cutting and gra @

egetatlve ro rt|f|<:|al propagation

Vii. ameto phytes

véi':. and corolla N

iX. Stamen and carpel

10. Label the given diagram of flower.

C. Write answers in detail. @ 33
1. Explain the process of binarylfj @ d describe how it leads to
the formation of fia

2. What do vegetatwe propagation? Differentiate among
diﬁerwm:ﬁctures modified for vegetative propagation.

Describe the ways by which humans can grow new plants by using the

vegetative parts of the parent plants? :

4. Define sporophyte and gametophyte. State their roles in the life cycle of

plants.

Explain the lifecycle of flowering plants, focusing on the alternation between

the gametophyte and sporophyte generations.

6. Describe how the female gametophyte (embryo sac) deyelops within the

ovule of a flower.
D. Inquisitive questions.

(W8

un

. Why are spores considered an adaptation for survival n harsh e % ironmental

conditions? a‘

2. How do asexual and sexu rep{bo @@w erently to genetic
diversity of plant p@

< How does the ate the process of fertilizagon in flowering

plan ?




