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Plant reproduction is the production of new individuals or offsprings in plants.

In this Graphic Novel we aim to simplify the concept of Sexual and Asexual
reproduction in the inquiring minds of students.

This work will help the students to understand the different methods of Natural and
Artificial reproduction in plants. The conversation between our characters will foster

their knowledge about the importance of different pollinating agents which lead to
fertilization.

This will effectuate clarity about unisexual and hisexual flowers .The process of fruit
formation and seed formation will also be grasped by the students easily. They will
learn about several modes of seed dispersal technigues.

Furthermore, the scientific explanations in this novel will make the topic smooth and
easily comprehensible for students.

Sincere gratitude to all the team members who helped to make this work more
informative and interesting for students.

We hope that this Graphic Novel will serve as an indispensable tool for students.




The students will be able to:
0 infer the mode of reproduction from the features of a plant.

[ observe and recall how different types of plants grow new ones in order to
differentiate between Asexual and Sexual mode of reproduction.

0 distinguish between any two modes of asexual reproduction, in connection
with parts involved.

1 compare the outcomes of sexual reproduction in unisexual plants with
those in bisexual plants.

[ define reproduction in order to identify its need.
O recall details/definitions pertaining to sexual mode of reproduction in
plants.

0 critique the idea that any of the categories of seeds might disperse better
than another category, in connection with reference to their features.

0 draw a contrast between any two modes of asexual reproduction, in
connection with parts involved, etc.
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One Sunday morning, Rohan notices the
gardener working in the garden. Wow! My beautiful
garden with lovely
flowers. Let me ask
maali kaka how
these flowers
bloom.

Gardener is planting rose cuttings
and pieces of potato.

hat are you
doing with
these rose

cuttings?

cutting is a
vegetative
bud and will
reproduce

Rohan picks up a potato Will this potato
and examines. piece also form a
new potato
plant?

This potato piece
has scars(eyes) on
it. It is a stem
tuber and will grow
vegetatively when
sown in the soil.




Are these
the
potatoes

These potatoes

will reproduce

early with just
one parent

The roots of plants
can also give rise

to new plants, for
example: sweet
potato and dahlia.

Gardener is tying two stems together.

Grafting is a method in which
the stem( scion) taken from

Why are you one plant is tied with the
tying these stem(stock) having extensive
two stems or root system of another plant of
together? \ the same species. This is how

we get different varieties of
fruits and flowers, for example:
mango and rose.




Gardener is bending the branch of a
plant in the ground.

Rohan, this method is
called layering in which
roots develop from the

; 4 covered part which | have
Why are you DS bent towards the ground .
bending the £ & N Jasmine and Bougainvillea

branch of this 2L 9.9 . are grown by this method.
plant in the ' 3 el

ground?
! J 1

Rohan is fascinated by the red
roses and wants to pluck some.

But | like
Stop! Don't these pretty
pluck flowers. red roses.

| know, but they are
colourful to attract
insects, not you. Insects
suck nectar from flowers
and help in completing
] the reproduction cycle

\ . of the plant.

* >
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Nectar can be defined as a sugar rich liquid, produced by
nectaries. These are special glands in a plant, generally
located at the base of a perianth. The word nectar has
been derived from Greek word “Nektar” that means
“overcoming death”.




itchen, Rohan looks
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ilt bread and observes

ime in

After somet

it closely.
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Don"t touch it!

It has fungus

grown on it.
This has to be

thrown away.

is mixing yeast in

Mother

a glass of water.
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you threw
away the
bread which
had fungus
grown on it and
now you will
make idlis

Fungus on bread
has grown because
of exposure fo
moisture and air
while yeast is grown
under confrolled
conditions.

In the evening, Rohan calls
his science teacher.

Good
evening
ma’am. I am
Rohan of
Class VII F.

Hello
Rohan. How

Thank you

: You can come \ | ma’am. 1 will
have some queries surely e

regarding plants. tomorrow ; tomorrow.

When can | come to during home
you? period in the
Biology Lab.




]

Monday morning, while going to school
Rohan looks at a pond and wonders.

Rohan reaches school and after giving

attendance goes to the Biology Lab.

Ma’am, can a
new potato
plant grow
from scars

present on it?

Earlier the pond water
seemed greenish but
now some green thread
like structures have
grown in the pond.

Yes , potatoes
have scars (also
known as eyes)
on them. Ginger

and turmeric also
grow in the same




Look, this Bryophyllum
leaf has buds on its ’ .
margin which will grow Ma am, what is
to form new plants. This fungus? Can
is an example of

it?
vegetative propagation we eat it:
by leaves.

Fungus grows
from spores on
bread. It is a
pathogenic
organism, which
can’t be eaten

NTERESTING FACTS

v" Some fungi are bioluminescent (they glow in the dark).
v" A scientist that studies fungi is called a Mycologist.
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From where

spores come

do these

on bread?

budding where a bud
develops, detaches

Yeast, an edible
fungus , grows by

itself to form new
yeast cell.

YEAST CELL

DEVELOPING

Bup
b ’ *

NEW 8UD

n B b

CHAIN OF

Madam on the way
to school, I noticed
the pond with green
thread like structure
grown on water
which is increasing.
How is it possible?

Spores are
asexual
reproductive
bodies,
present in air
and grow in
presence of
moisture and

warmth.

Yes Rohan, that is
spirogyra(an algae). It
divides into fragments and
each fragment forms new
algae by the process of
regeneration. This method
is fragmentation.
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veast and bryophwyliurm hawve
meristematic tissues which
hawve undifferentiated cells
capable of cell divisiomn.
These cells can develop into
other tissues and organs of a
plant.
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1. Guess who am I?

a) | multiply rapidly in stagnant water bodies.

b) | am available at a confectionary shop and just need water and sugar to grow.

c) I float in the air and have a hard protective coat. | germinate wherever
favourable conditions are available.

d) | have scars (eyes) for vegetative propagation.

2. Match the following:

a) Yeast Spores

b) Potato Fragments
c) Algae Buds

d) Fungus Eyes

CROSSWORD

Across Down
2. this plant can be artificially 1. a plant also known as sprout leaf
propagated by cutting method plant
4. tissues that help in cell division 3. this method helps to develop new

6. a method used to propagate Jasmine varieties of fruits
5. ﬂe&lry’ part of potato which stores




there are so
many seeds

4 | can't
h 1 s
icon understand this
el difference, Let’s

ask the teacher.

INTERESTING FAC

| Strawberries are one of the only fruits with its seeds outside. B

Ma’am, | have a
question. Guava
has so many seeds
but a mango has
only one seed.
Why is it so?

This is because
guava has
many ovules
but mango has
only one.




> ‘H
2 |
X Ovules are .
: present inside "
b What are the ovary of the
L female part of a s

3 flower.
: What? Do u
V, flowers also 8
g have male and ’
d ? |8
: female part?
g "Yes, the flowers which contain
: either only the pistil(female) E
& or only the stamen(male) are |
: . ]
5 called unisexual flowers, for
j example: corn and papaya, 0
y whereas the flowers which |
’ contain both stamen and pistil
g are called bisexual flowers, for
, example: rose and mustard. ;
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Next day, again in the
Bio-Lab.

ma’am.
If you are free,
may | ask
some
questions?

Do insects suck
nectar from the
flowers?

STIGMA

POLLENS
ANTHER

=
—

gy
\

< \

Z

3
—

>
)

g

Yes, when insects sit on
flowers to suck nectar,
pollen grains stick to their
body parts. They transfer
these pollen grains to the
female part of another

flower. .-

B3

The process of transferring pollen i_jff

grains from male part of one & ’

flowwrer to female part of amother B

flower is called pollination. If A8

pollen grain lands on the stigma ' 8]

of the same flower, it is called self BY

pollination and if on another )

flower, then it is cross pollination. B 104

el |

FSL A Iarel artl arel e | il pacel el s il
Unisexual Flower Bisexual Flower &

a) Many pollen grains are released. a) Few pollen grains are released. B
b) There are less chances of b) There are more chances of B
fertilization. fertilization. 4
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NTERESTING FACT

|

Honeybees eat pollen to get protein and
nectar to get carbohydrates.

_Pollen grain
(germinating)

___ Pollen tube
What happens
when pollen grain
is transferred to
the stigma of the

female flower? - Zygote formation

The pollen grain
germinates on stigma
to form pollen tube.
Pollen tube contains
male gamete and
transfers it to ovule.

ollen grain
{germinating

Pollen tube

Zygote
formation

Inside the ovule, male
gamete fuses with female
gamete (egg cell) and
forms zygote. This process
is known as fertilization.
This zygote develops into
an embryo later.




do we call the
part outside the
mango seed
which we eat?

e —~

t is called ovary. After
fertilization, ovary gets
converted into fruit
which you eat and ovules
form seeds. A seed has
embryo which grows into
a new plant.

Why are
dry fruits
called so?

Because dry fruits are
dried naturally to remove
water content so as to
retain them for a longer
time as they are not
available throughout the
year.

oetzgy
yormbe
naerfoiinztlt

xilasnueu




CROSSWORD

Across
3. the dry fruit made from dried
grapes
5. fine dust like structures
present inside the anther

6. this part of pistil receives
pollen grains

Ma’am, if | sow
seeds in my
garden, will

they grow into
new plants?

Down

1. flowers having less chances of
fertilization

2. the seasonal fruit with one
ovule

4. type of pollination where
pollen grain lands on the

stigma of another flower of
same species

Yes, why not. But
sow each seed at a
distance otherwise
they will not grow
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1. A flower contains both male and female reproductive

parts. Will it still require insects for pollination?

2. If pollen grains of one species land on stigma of
another species, will fertilization take place?

3. Do you think that disappearance of insects from the
surface of earth will be harmful for plants?

4. What happens when pollen grains land on stigma?

Ok ma'am,
Thank you
50 much,
lants grown at

the same place

competefor

water, sunlight

and nutrients.

g So, sow them at

adistance.

Do ©

7 3 7§ 7
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Rohan waits desperately for

Please sow

Maali Kaka at home.

these seeds
in soil.

How do seeds
reach distant
places?

Thank you
Maali Kaka for

the amazing

information.

Rohan notices a plant
growing on the wall.

Maali Kaka,
look! Can
plants grow
like this?

Yes, they
grow
wherever

they get
favourable
conditions.

eeds are dispersed
by differentagents
of dispersal like
maple by wind,
coconut by water,
xanthium by animals
and pea seeds by
explosion.




Rohan is standing near a window and wondering. He is so mesmerised
with the natural world of plants. He is beaming with ideas.

I must ask my science teacher if
we can practice these amazing
gardening techniques in School. 1
think it is a good idea if we can
have a Gardening Club in the
school. Many students can be a
part of it.1 am sure she is going to

In the evening, Rohan calls his
Hello, good science teacher.
evening e —
ma’am. | have
a great idea,
Can | come to
School
tomorrow to
discuss the
idea with you?

itisa
holiday for
students and we
have a meeting

with Principal
SirUmm! Ok. You
come at 12 noon,

by then r'll be

free.

Thank you
ma’am.




In Principal

a’am, | have a grea
idea. We can have a
Gardening Club in the
school and students
who are interested can
be a part of it. We have
so much of vacant land
behind the building.
Ma'am, if you will
support the Idea,
Principal Sir will surely
agree to it.

Let me see if
Principal Sir is
there, we can
go and discuss

with him.

N

s office

Sir, 1 have an idea of

having a Gardening Club

in our school where
gardening techniques
can be practised.

Yes Sir, these children are
very innovative. Let's
give them a chance to

bring out their creativity.
Moreover, it is going to

be an experiential
learning project.




That s a goc:]d b And sir, we can
suggestion Rohan. iy
Vb s e donate wh.atever
and plan with ! we grow, in the

your teacher. =X ) nearby old age
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YVertical:

male gamete

winged seed dispersal by wind
agent of dispersal

an example of incomplete flower

.
.
u
.

Horizontal:

male and female reproductive cells
4+ small bulb-like projection coming out of yeast
4+ a spore producing organism
4+ the flower which contains either pistil or stamen




The school introduces the Gardening Club after a few weeks of planning and preparation. The
students start learning and practicing the various methods of vegetative reproduction. They
cultivate potato, ginger, onion etc.

The Gardening Club members work with great enthusiasm. The students donate the
produce in the nearby old age home. Not only this, the blooming vibrant flowers are
utilised by the Home Science students to prepare bouquets for several school events. This
is how gardening club with its various utilities proves to be an exemplar of experiential
leaming.




Answer n one Word:

1. Which is the wmale reproductive organ in
plant?

2.Which part of the flower changes into
seedl?

3. What type of reproduction takes place in
Yeast?

4. Which form of asexual reproduction
oceurs in Splrogyra?

5.What s the process of fuston of male cell
and egg cell called?

6.My pod splits open and seeds are
thrown out with a force. What (s
LUQCL5 my dispersal method?




FUl n The Blanks:

1. The weethoo of veproduction that involves
only one parent ts called
2.Spirog yra reprooluces bg .

3. Tiny rounded structures that contain
spores are called .

4. leaf has many buds on its
margin.

5. of flower develops into fruit.

6. flowers contains only male or

female reproductive organs.

F.The fusion product of male cell and egg
cell ts called as .

. The ovule develops tnto the ___ after
fertilization.

9. Production of new individuals from the
vegetative part of parent is called . |

10. Seed dispersal takes place by means
of __ __and _.




Glossary

Reproduction: The process of producing young
ones of thelr own Rind is known as
reproduction.

2. gawmete: male or female veproductive cell.

3. vegetative Reproduction: When new plants are
produced from the vegetative parts of the
mother plant, such as root, stem, or leaves,

without the help of any reproductive organs.
. Zygote: The cell formed by the fusion of male
cell and the egg cell.

5. Fertilization: fusion of male cell and egg cell.

&. Pollination: transfer of pollen gratns from the
anther to the stigma.

7. Spore - A tiny, spherieal, unicellular body
protected by a thick wall.

g. Sclow - The part of the plant, usually a plece o{
Young stem which is inserted tnto a rooted
stock to produce a graft is called Sclow.

9. Stock - A plant rooted in sotl on which the
sclow is inserted for grafting is called stock.
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Think & Answer

Guess who am I?

a) Algae
b) Yeast
c) Spores
d) Potato

Match the following

a) Yeast

Buds

b) Potato

Scars

c) Algae

Fragments

d) Fungus

Spores

Crossword (Page 13)

Across

Rose

Meristematic

Layering

Bryophyllum

Grafting
Tuber

Unscramble the

jumbled words..

Yeast
Zygote
Embryo
Fertilization
Unisexual
Cutting

Crossword (Page 20)

Across

3. Raisin
Pollen grains

Stigma

Unisexual
Mango

Cross

Think & Answer

No, because it
already contains
stamens which
produces pollen
grains.

No, because
fertilization occurs
between individuals
of same species.

Yes, because they
help in pollination.

It forms a pollen tube
which carries male
gamete. This male
gamete will fuse with
female gamete inside
ovule to form a
zygote.

Word Search

Vertical

Sperm
Maple
Water
Papaya

Horizontal

Gametes
Bud
Fungus
Unisexual

Answer in one word

Stamen
Ovules
Budding
Fragmentation
Fertilization
Explosion

Fill in the blanks

O ORI R R - O R o

Asexual reproduction
Fragmentation
Sporangium
Bryophyllum

Ovary

Unisexual

Zygote

Seed

Vegetative
reproduction

Water,Wind, Animals




Plant reproduction is the process by which the plants generate new
individuals or offsprings. Reproduction is either sexual or asexual. In
sexual reproduction, a male and female gamete fuse to form a
rygote. Asexual reproduction produces new individuals without the
fusion of gametes. Reproduction in plants also occurs by the
vegetative parts of the plants in potato, ginger, strawberry etc.
Several artificial methods have been developed for vegetative
reproduction like cutting, grafting, layering etc. Vegetative

reproduction is very useful to plant growers as it allows them to

produce new varieties of plants and require less attention than plants
grown from seeds.




Dear Readers

‘To embark on a journey towards the goal requires initiation,
To remain on that path requires determination,

To bridge the two requires commitment.’

Today, schools across the globe are trying to decipher the best case scenario that would provide

pertinent knowledge outflow to learners in a consistently changing educational set-up. This calls |4

for deviation from the traditional chalk and talk method towards practical based, experiential
learning.

In these changing times the need of the hour is to root students firmly in an enabling
constructive work ethel for their meaningful blossoming.

Graphic novel just like traditional forms of literature can be a useful tool for helping students
critically examine aspects of Social Science, Science, Mathematics, Languages and Art. Hence
fostering of acquisition of critical reading skills is brought about.

In modern era, graphic novels will definitely prove to be a boon not only for publication but also
for the young readers. The team has tried to infuse creative work with more meaning, a greater
purpose for the readers to set the mood to understand important concepts. It is a great pleasure

to announce the accomplishment of this graphic novel based on Reproduction in plants.

It has the potential to appeal to almost any reader. It is a vibrant and compelling tool for
teaching.

I extend a heartfelt and sincere thanks to honourable Mr. Manoj Ahuja, Chairman CBSE for
providing our school the privilege of being in the league of futuristic schools. My sincere thanks
to Mrs. Anita Karwal, Secretary (SE&L) and to Dr Biswajeet Saha, Director Skill Education and
Training CBSE and a special vote of thanks to Mr. Sandeep Sethi (Director Education, M.S.M.S 11,
Museum Trust ) for his perseverance through this project.

I congratulate my entire team for putting in the hard work and dedication in the making of this
graphic novel. The reflection of the teachers’ creativity is the epitome of the novel and will surely
stir the minds of the readers and take them to the fantastic world of unalloyed joy and pleasure.
It is anticipated that this graphic novel would find acceptance and appreciation from all.

Happy Reading!

God Bless All

Sudhanshu Shekhar

Principal

K. L. International School
Meerut




“True education must correspond to the il
surrounding circumstances or It is not a
healthy growth.”

-Mahatma Gandhi
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