


INTRODUCTION

Plants play an important role in oul lives

LT

When we move around different places we
find difterent types of plants, Some ol them ‘
are very small such as grasses, jastmine, rose, \ \ '
dahlia, etc., while many of them are very big, .
such as banvan, mango, neem, ¢t Most

of the tall trees belong to higher plants.

As vou have already learnt in the previous _
classes, the body of a Howering plant can }
be divided into two fundamental parts @ |

(i) an underground root system, and (i)
.‘u'.(:d'o‘

an aboveground shoot system (Fig. 1). The
[OOL System grows downwards into the soil Axillary bud
and anchors the plant firmly in cthe soil and

y . . : Node
absorbs water and various minerals from it.

‘The shoot comprising of stem, and its lateral
Petiole

organs, the leaves, grows upwul‘tls into the

Branch Leaf laming
air. Leaves are highly specialised organs, e

designed to manufacture carbohydrate food

by green cells. In previous classes, children
Main root

< /
| Lateral roots Z .

have already been familiarised with parts of a

plant body (root, stem, leaf, flower, fruit and

seed). The contents of the present chapter

ROOT SYSTEM

aims at enabling children to know and learn
more about the leaf, flower, fruit and seed.

Fig. 1. Fundamental parts of a flowering plant.
THE LEAF p

The leaf is a flactened, lateral outgrowth of the stem developing from a node and having a bud in
its axil. It is normally green in colour and is the food manufacturing organ of the plant.

Characteristics of the Leaf

The following are distinctive characteristics of leaves
. They are lateral outgrowths of the stem

2. They arise at the nodes of the stem.
3. They have limited growth,
4. They bear buds in their axils,
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Activity 1

Visi b d venation of different kinds of leaves:
. isit a nearby garden/park or forest area with your teachers/parents. Collect th
different types of leaves (including specimens of leaf modifications). Draw the di

their structure and kinds and types of venation and modifications (if any) freren

AcCTIVITY 2

1Iven "ll- {.1;”.“1!‘4

The loss of water in the form of vapours from the aerial parts of
| plants (especially leaves) is known as (ranspiration. It can be
| easily demonstrated in laboratory. A well-watered potted plant
'is taken, the soil surface is covered properly with a sheet of oil
' paper, and then it is placed in a bell jar. After some time water
: droplets are noticed on the inner surface of the bell jar (Fig. 2).
| Explain the presence of water drops inside the bell jar. This water

| has come from the aerial parts of the plant e

Parts of a Leaf
of has three main parts : Leaf base, petiole an dls
Leaf apex

A typical le

Petiole (or leaf stalk). It
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Lamina, It is the flar
the leaf

] Lawnl Latriafied
thin, |

A conspicuous system of
framework of the lamina
as the mid-vein (

38}

road, green and expanded portion of

veins and veinlets forms the external

| In most dicotyledons, a strong vein, known

| mid-rib), runs centrally through the leaf blade from its Bubee

yase to lht‘ Ilpcx ll ey H‘ I : / ) - n . (Arties
Xt gives off thinner lateral veins which produce into still

m a net-like pattern (Fig. 3).

amina is the most important part of the leaf since it is the seat of

thinner veins to for
The |

ood manufacture for the entire plant. It shows great variation in its shape,

- o : Ve g 2 ozt
margin, surtace, texture, colour, venation, incision, etc, o M “,f?mz‘;;fr hyat‘iﬂmﬂ’
- % - y ': 3 ", Aoy - i '
Stipule. In many dicotyledonous plants, a pair of small lateral
These

appendages is present at the juncture of the petiole with the stem. leaf in the bud. When stipules ase 3
: ; 1 kL in ) a3
appendages are known as stipules (Fig. 3). Stipules protect the young '

. i . H ac . : atcrial'
green they function like leaves and help in the manufacture of food m

Kinds of Leaves

Depending upon the incision of
the lamina, leaves may be simple or Lunsu
( u1|!pm111.'1.

Simple leaves. In simple
leaves, there is a single undivided
lamina (Fig. 6A, B). It has an
axillary bud in its axil. For example,
banya;n guava, mango and papaya -
leaves are simple leaves.

A B

Compound leaves. In c o A
compound leaves, the inclsiofy ?f Fig. 6 A-D. Leaves : A, B. simple; C. pinnately m
the lamina reach up to the r;‘llid:;: D). palmately compound. N
By mﬂh"‘ the lamina is divi _ » Y

N e e as leaflets or pinnae. The leaflets are distinct ; | remain

veral small segments, known inna ‘ |
wthcr bur are jointed with the rachis or the tip of the petiole. Rose, ne and ¢

£ 1d leaves. You can easily differentiate these leaves from simple
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\-B. Venation : reticulate; 1. paralle].

Functions of Leaf

Ihere are two main functions ofleaves——phomsymhcsis and transpiration.

1. Photosynthesis. All green plants prepare their own food in their leaves. The leaves conts
chlorophyll which absorbs the energy of the sun. They have a large surface area exposed to the sun. The
get water and minerals from the roots and carbon dioxide from the atmosphere. Water, carbon dioride
and energy of the sun combine to produce glucose and oxygen. Plants use glucose for their growth and
various processes. They also use a part of oxygen for respiration. Leaves give out the oxygen which is used
by animals for breathing and respiration. Animals also use the food stored by the plants in leaves and

fruits.

2. Transpiration. Leaves lose extra water in
the form of water vapour by evaporation from the
surface of leaves. The heat required for evaporation
of water is obtained from the plant itself and
thus the plant cools itself when it is hot outside.
Continuous evaporation from the surface of the
leaves create a pull which forces the roots to pull up
more water from the soil. The water also contains
minerals necessary for the growth of the plant.

Leaf

Modification of Leaves :
tendril Sepuie

[ i
;

B 5 3

nts they are modified to perform A s
functions. Some important Fig. 9 A-B. Leaf tendrils : A wild pea; B. "“., f‘:
o bn LR !




?.-~ml :‘:t; tc[ri:?fllil- ’[11 ‘some plants, leaves are 1 modified
0 hin, ead-like structures, called tendrils. They coil
jw%md the support and help the plant in climbing. The
L be partially or wholly modified into tendril. In
“‘l‘_i Pes, the whole leaf is modified into a tendril and the
l*:"_‘_f'l‘k" stipules carry out the function of photosynthesis
Fig. 94). lim}'cvcr. in sweet pea, only the upper leaflets of 2
compound leaf are modified into tendrils (Fig. 9B).

I.:ea.f spines. Leaves of certain plants, such as prickly pear, are
modified into sharp, pointed structures known as spines
Fig. 10). They protect the plant from grazing animals and also
help to check transpiration by reducing the leaf area.

Scale leaves. They are thin, dry, papery membranous
structures, commonly found on underground stems (Fig. 114).
They protect the axillary buds. In onion, they o
become thick and fleshy and store water and food
materials ('F!g‘ 11B).

Pitcher. Insectivorous plants grow in nitrogen-
deficient soils and hence they trap insects to fulfill
their nitrogen requirements. Hence, leaves of some
insectivorous plants like Nepenthes (pitcher plant)
are modified into pitcher-like structures to trap
insects.

In Nepenthes, the lamina is modified im(.:: a
pitcher-like structure, the distal part of the lamina
forms a lid which covers the mouth of the pitcher.

Fig. 11 A-B. Sm!ele%m
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Vegetative Propagation in Leaf
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Lo i;rm;-l about vegetative bud
|l|liil.|}fl.llll1||
In B yr;/:fay//.'uu_ foliar bud
are produced on the leal margins.
HI' y grow imnto new III,IIII‘-
(Fig. 14A). Similarly, foliar buds :
formed on the leaf surface of A 8
a4 i ! | "W . . . \ ' .
degonia. gEOW, N3, new Ill N pig. 14 Vegetative propagation by leaves : . Bryophyllum; 5. Begonia.
(Fig. 14B).
THE FLOWER e
Flowers are the most beautiful manifestations of biological world. The reproductive parts of a flowering
plant are located in the flower. There is considerable variation in size, shape and colour of flowers.
Stigma (specialised — - Petal (great variety of
for reception of pollen) shape, colour and .
arrangement; attracts insects)
Anther (the male organ 3

where the pollen grains

Style (supports stigma)- are formed)

Stamen
(the male part)

Ovary (within which
ovules develop)

Filament (the stalk of
male sex organ)

Receptacle (enlarged
part of stem bearing ~—
floral parts) T

Pedicel (stern bearing -
a flower)

Fig. 15, Longitudinal section of a typical flower.
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AcTivity 4
Draw a neat, w nelied dlagram ol complate oW
' i at, well labelled diagr p ‘
: e . : pram of ; vy V1
: plant. Display this picture in your study r';"”r:iunnplt te fHower, Cive sufficiont info

Acriviry 5

Collect the various tvpes of "
: s types of flowers and proserv i i

., Seleg e i woerve them, Write their commaon nax
| make a list of plants(a) flowering in summer, and (b) flowering in winter, & aming
i 4 Pl Saiid

' removing and counting the number of sepals, petals, stamens and carpels
| ;l K iE = y differe ; I i ‘ i
 notebook. Label the different parts. Note your observations in the form of o table,

Fig. 16 A-C. Different types of flowers : A, 1

|

A typical flower has four sets of appendages which
cup-shaped structure called recepracle or thalamus (Fig. 1
whorls and the inner two whorls are essential whorls.

The accessory whorls are calyx and corolla. The caly:
of green coloured leafy structures called sepals. The s
is the second whorl of the flower . The individual me
generally large and brightly coloured Jeafy structures o
attract insects and / or birds for pollination.

The inner two whorls of floral organs are an@ro
part of the flower and consists of one or more sta
of two distinct parts : (i) the filament, and (i) |
Each pollen grain forms two male gametes.

The gynoecium forms the innermost whorl
up of one or more carpels. The gynoecium is di
ovary; a terminal pollen receptive part, the sti
ovary has one or more chambers, known as
functions as female gamete. After maturatios, [

Bisexual and unisexual flowers.
androecium and gynoecium. ‘They
or female (gynoccium) reproductive

NOOTAN Bislogs



POLLINATION

- 14
Wits .
3 5

[he first step for dLl]lL\'ll]{_, this is pnllmumn

Pollination is the transfer of the pollen grains from the anther of a Hower 1o th : _
Hower or of another flower. At the maturity of the pollen grains, the anther wall ruptures and o |
grains are released. They are transferred by various agencies like wind, water, insecs, anirmals :{f & ”
some of them finally reach stigma of the same or of another flower. This process, known ¢ I

an essential step in sexual reproduction and a pre-requisite for seed selfing,

*» ang

¢ .-':'n

Types of Pollination

Thereare two kinds of pollination,
viz. (i) self-pollination, and _ ’
(ii) cross-pollination (Fig. 17). 2
(i) Self-pollination. It is the
transfer of pollen grains from the
anthers to the stigma of the same
flower or another flower borne
by the same plant. Self pollinated
Howers show several adaptations
which favour self-pollination.
(ii) Cross-pollination.
Transfer of pollen grains from
the anther of a flower from one
plant to the stigma of the flower A
on another plant is called cross- o B
pollination. Fig. 17. Self-pollination and cross-pollination.

Agents of Pollination
Wind, water, insects, birds, bats, etc., are the various agencies which help in cross-pollination.

Some of these are described here briefly.

1. Pollination by wind. Some plants like maize and wheat have smooth-walled relatively I
and dry pollen grains which are produced in large quantities. The stigmas of wind fmﬂ!mwi
comparatively large and protruding; they are often feathery. :

In maize plant, clusters of male flowers (tassel) are borne terminally and the Eamh :
(cobs) occur laterally at lower nodes. As anthers burst, a cloud of dust-like pollen grains fic

Some of these pollens are caught by protruding stigmas and thus pollination
Such type of pollination is called wind-pollination or anemophily.



—Male inflorescence Male inflorescence

(tassel) .Iassel

( )

o S
B
5,90\,\}""
el
Female —Styles
inflorescence — i I ¢
resc ~ Female es
ob) inflorescence b ¢ s
(cob)

2. Pollination by water. Aquatic

Vallisneria (ribbon

plants  like
ceed) make excellent use of water
Its HAowers remain
submerged in water. The male Howers
and float on the surface of
water. The female flowers on marturity
aised to the surface of water by the
stalk. Free-floating male
1 the female flower

ontact with

for pollinatinn.
break away

arc &
long spiral
flowers get lodged o
pen anthers in €

Fig. 19).

bringing ©

the stigma (
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3. 1 1 1
3. Pollination by insects. Insects can carry 4 small

amount of S :
int of pollens from the anthers of one Hower and
r H()\\'L‘l‘s in

i dcpnsi!
it on the stigma of another flower. Insects visi

ed flowers
(Fig. 20).

scent and

search of pollen, sap or nectar. [nsect-pollinat
}mdcrgt) several adaptations to attract insects
[hey develop large and brightly coloured petals:
Jor nectar. Some flowers cx;ﬁt . t night and
these are pollinated by moths W

Both the pollen grains and the stigmas of in
plants, like species 0

a strong odour 2

hich are active during night: . g0 pojtinat
S Fig. 20. Pollination by insects in §

sect-pollinated y insects in Salyi

flowers are sticky. Some £ Salvia, exhibit an interestng mode of insect-pollinas

; alion

(entamophilly).

erve the germinating p llen grains.
of 10% sugar solution

y slide. Put a few drops
freshly picked flower and dust

for some
¢ from the pollen grains,

and a pinch of boric acid in the cavity.
the pollens on the sugar solution,
time and then observe under the

! \im : To obs
!- Take a cavit
after tap the anthers from the
e slide. Leave
a small tube, called |

the slide undisturbed
ollen tube coming ou

There
Put a cover slip on th
e will find

| microscope. W

-—

FERTILIZATION

Once the pollen grains reach the
and produce a long slender pollen tube. The emerging
pollen tubes penetrate the stigma and push their way
through the style, and reach the ovary. On reaching the
ovary, each pollen tube moves towards one of the ovules.
The ovules develop within the ovary. Usually, one of the
cells of the ovule gets enlarged, and develops into an
embryo sac. Generally, the embryo sac has eight nuclei
which are arranged in 2 definite manner (Fig. 21).

\'Germmating

stigma, they germinate
~ pollen grains

—— Pollen tube |

After entering the ovule, the pollen tube enters the
embryo sac. After entering the embryo sac, the tip of the
pollen tube bursts and the two male gametes are released.
One male gamete fuses with the egg cell and this results
in the formation of a diploid zygote. This act of fusion of
one male gamete with egg cell is known as fertilization.
The egg cell functions as female gamete. The other male
with the two central nuclei (polar nuclei

lei (polar nucled) of ;. 51 1 ongitudinal section of PISt

gamerte fuses
the embryo sac to roduce the endos &
i P PECS growth of pollen tube towards

FORMATION OF FRUIT AND SEED i
After fertilization, most of the parts of the Aower wither offand significant changes )
¢ fertilized egg (zygote) develops S mElugcl W) anges

the ovary. Ultimately th
into seeds, and the ovary develops into fruit, and the ovary wall becomes the

real
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The Fruit

The fruit is a matur :
§ a mature or l'lpt:ned ova . :
_ ene ary. It is formed after ferti
0\,;“.'\- 1o gro\,\; into a ﬁ.’uit_ y d. aﬁef fe

Parts Pf a fruit. A fruit consists of a fruit wall (callec w-.
and sced(s) derived from the ovule(s). The pericarp - thiti
. Dry and fleshy fruits. Fruits may be dry or fleshy.
is usually papery or woody. i
Pea, madar, mustard, lady’s
finger, wheat, cashew nut
and groundnut are some
important examples of dry
fruits (Fig. 224).

On the other hand,
fleshy fruits are juicy and the
fruit wall (pericarp) is usually
differentiated into an outer
epicarp, a middle mesocarp, .. .. _
and an inner endocarp (Fig. hggésg;?fri
22B). Mango, coconut, '
banana, grapes, tomato, apple, watermelon an

The Seed
The seed is a fertilized mature ovule whi
material and a protective coat. After fert
transforms into a seed. There is a consid
of cereals and legumes are the major §
use like fibres, oils, beverages, spices an
Types of seeds. On the basis of the
seeds are classified into :
(i) dicotyledonous seeds, and
have two cotyledons, whereas

Structure of Seed : 1

A typical dicot seed (e

outer thick testa and an inner thir
lies within. At one end of the.
pressed, water and minut

seen after removing the ¢

(seed leaves), and '

lying towards the




Mi;rop_yle

/ b8

Plumule

Seed co'al & D

B i spn 2
entire seed in two different views; (' et
) _mbr}.n

A

ig. 23 A-D. Bean seed (an example_ _Of
(after removal of the seed coat) : D. embryo.

dicot seed) : A-B

E: J. I
| R R e [
= ;'i_ the structure oL =t 15. ” . ) L h‘ Al 2 £ :
Take a few seeds of pea or bean. Soak them overnight in water. Drain t &}fxclt-.;.; water next day
.. : : 4 serve the different parts. Y ¥4

| and cover the seeds with wet cotton. Cut open the seeds carefully and Obs&‘l\:fe o differ ‘ ﬂp:u r\ You 35
| will find that the outermost covering is the <eed coat, made up of two layels.. e entire ‘E‘bh_\ body,

| as seen after removing the seed coat is the embryo (or the baby plant). It _consllsts of two t_}uck ( . Open
| the cotvledons. You will observe radicle and plumuls At the time of germination, the radicle forms the root and

plumule gives rise to shoot. t &

Monocot Seed (Maize Grain as an Example)
The maize grain remains attached to the cob by its pointed end (Fig. 244). The following

structures can be seen in the grain.
1. Seed coat. It is represented by a thin layer which surrounds the grain (Fig. 24B).

2.Endosperm. The seed
is divided internally into two
unequal portions, endosperm and
embryo bya layer. The endosperm
contains the reserve food material
for the nourishment of embryo.

3. Embryo. It consists of
(a) a single cotyledon, and (b) a
short axis. The cotyledon is shield
shaped and supplies food material
to the growing embryo. The
upper part of the axis with minue
leaves is known as plumule, and
the lower part is called radicle. : .
The plumule and radicle are ﬁg-m;iMmegmin:A‘ AN i T
surrounded by separate protective sheaths (Fig. 24C) -

—Seed coat &
pericarp
Aleurone layer

Endosperm

Scutellum
(cotyledon)

{14}






germination of the seed is its own viability: Suitable moisture (water), warmth (temperature) 5 p

are three important external conditions that affect seed germination. Uptake of water is the ﬁ:l- ox
seed germination. It causes the seed to swell and eventually the seed coat ruptures. With thig ;}: step
of the embryo resumes. Suitable temperature is necessary for the physiological processes goir;g 03 g‘?’w &
the seed during germination. The optimum temperature is 25°-35°C for most seeds. In mos; Ca:;“qﬂﬁh

fail to germinate at lower temperaturc. Oxygen (air) is necessary for germination, since energy ’elea’s::db, :

the process of respiration is required for germination.

gen and water are necessary for seed germination,

water for seed germination can be
demonstrated easily by ‘three bean seeds experiment” (Fig. 27).
For conducting the experiment, take a beaker and fill it 3/4 th
with water. Take three bean seeds and tie them on a glsss plate

with the help of thread as shown in the figure. Then, dip the
ch a manner that the lowermost

Aim : To show that oxy
Necessity for oxygen and

glass plate in the beaker in su

seed is completely dipped in water, the upper one is in air and Seed germinates wel|

the middle one is half immersed in water. Keep the beaker in a because both oxygen ang
water are available
to the seed

warm place for a few days. After a few days, we observe that only

the middle seed (numbered 2) germinates.

This experiment shows that oxygen and water are necessary
for germination. The top seed (numbered 1) does not germinate
because it gets only oxygen and no water. Similarly the bottom ] '
seed (numbered 3) does not germinate well because % receivos) o 27. Three bean seeds experiment.
water but very little oxygen. The middle seed (numbered 2) germinates properly as it receives both oxyg

water,

Types of Seed Germination
There are two types of seed germination,
viz.(i) hypogeal, and (ii) epigeal.
!. (i) Hypogeal germination. In
~ hypogeal germination the cotyledons
emain in the soil. Monocots such as
wheat, maize

nation.




Germination of Some Common Seeds

1. Bean—an example of epigeal germination. The seed swel
a result, the seed coat bursts. The radicle comes out first and fo
grows quickly and forms a loop which comes out of the soil .
coat is cast off and the cotyledons come up above the Soi’l,. op
cotyledons unfold, plumule begins to grow and forms young fc
the cotyledons is used up by the developing plant and the

2. Pea—an example of hypogeal germination. Firs
absorbing water. As a result, the seed coat bursts. The r
forms the root system. Thereafter, the epicotyl(axis) elo
forms the shoot system. The cotyledons, however, remain 1
away (Fig. 26 A-D). |

3. Maize—an example of hypogeal germination.
germination cotyledon and endosperm remain in the so ;
the radicle comes out from its sheath (coleorhiza
chort-lived and soon replaced by a cluster of adventit
by breaking its sheath (coleoptile), and the first foli
ACTIVITY 9

Aim * To study the germination of seeds. N

Take a few seeds of pea or bean and pl
you will find that the seeds grow into young se
is the uptake of water by the seed. It causes th
the growth of the embryo resumes. The radi

You will also observe that in some seed
germination. Such type of germination i
ceeds like bean, the cotyledons are pushed th
is called epigeal germination.

Table 2. Differences betwee

Cotyledons get pulled
hypocotyl elongates
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- Describe various modifications of the Jeaf.

ng answer based questions

2. Explain with suitable examples the diffe
. How do the various leaf modifications
. Describe the structure of bean seed.
. What is a flower? Describe the parts of ;
. What is pollination? Deseribe the ch

the agency of insects.

. With the help of neatly labelled sket
. Briefly explain the factors that are r

[B] Short answer based questions

ST O i 2009 =

How would you distinguish a dicot le
How is a pinnately compound leaf
How is the process of pollination dif
Draw a labelled diagram of the lo;
Differentiate between wind- and
Enumerate the various agents
What is a fruit? State the sigr

State the fate of each of th

(a) ovule

(c) calyx
(e) stamens

[C] Very short questions with
. Name a plant where leaf
Ans. Wild pea.




11. What technical term is used for the group of sepals in a flower?

Ans. Calyx. ‘
12. Name the male and female repmducli\'e organs of flower.
Ans. Androecium and gynoecium respectively.
13. Name a plant in which vegetative propagation takes place by means of leaves.
Ans. Bryophyllum.
14. Name the two types of leaves.
Ans. Simple and Compound.
15. What is the main function of leaves’
Ans. To carry out photosynthesis. .
16. How many kinds of arrangement of leaves are found in plants? Name them,
Ans..Three types: alternate, opposite and whorled.
17. Define venation. Name its two major types.
Ans. The arrangement of veins and veinlets in the leaf lamina is called venation; Reiculat
are two major types of venation.  Reticulate gng
18. What type of pollination occurs inri
Ans. Cross-pollination; by water.
Tell three important external conditions that affect seed germination,
Ans. Suitable moisture, warmth (temperature) and oxygen.
20. Name the two types of seed germination.
Ans. Hypogeal and epigeal.

Paral

bbon weed?

19.

[D] True or false statements
1. The leaf of Citrus is a simple leaf.
9. In maize grain, the fruit wall remains fused with testa. J
4 Adxypeaseedwﬂlhavemoredryweightthanagenninatedone. g
4. Oxygen is not necessary for seed germination. b
5. The male reproductive part of the flower is called gynoecium.
6. Botanically, the tomato is a fruit.
7. Dicots such as pea show epigeal germination.
: ;mle;hastt:er:eemﬁnpam:leﬂbasmpeﬁoleandMa.
Ins ves, the incisions of the lamina reac| id- 1is) and the lam
e smail _ gl i ch up to the mid-rib (rachis) and the lamina
10 Venation s the mode of arrangement of leaves on the stem and ts branches.

Answers




s the male reproductive organ of a flower.
is the outermost whorl of a flower.
e ___is the process of fusion of male gamete with femal
2. In cactus, leaves are modified into ; R
3. In pitcher plant, are modified for trapping insects.
e pigment imparts green colour to a leaf,
5. Ovules grow into and ovaries into
5. Three conditions necessary for seed germination are

Answers

. stigma, style, ovary 2. epicotyl
5. androecium, gynoecium 6. stigma

, androecium 10. calyx

. leaves 14, chlorophyll

[F] Match the following

Plant structure

1. Leaf

2. Ovary
3. Flower
4. Stamen
5. Ovule
6

. Endosperm

1. (D 2. W 3. (v)

[G] Differentiate between
L. Alternate and whorled phyllotaxy
2. Reticulate and parallel venation
3. Compound leaf and a branch
4. Self and cross-pollination
5. Dry and fleshy fruits
6. Pollination and fertiliz
7. Hypogeal and epigeal
8. Radicle and plumule v eids




e

in leaf is known as.
5. Arrangement of veins agwer
Male repmductive- part of flower.

10. Female reprodu ;
11. Fertilised mature oﬂﬂf;:;hmh s
Repmducti\’e pﬂl‘l of p

12. S xsie
13. Pollination by inS€€=
Answers
& _— X 3 d:oeclous
1. compl ¢. lamina 11. petiole
3‘ ,nm:m.m@.mew 0. gynoecium (carpel A
13. entamophilly.
e stions . :
(1 ?b:;:;z:gfh:‘;: als, petals. stamens and carpels is said to be :
- et b. incomplete
: d. imperfect

2. &Fhich of the following is mismatc!led?
a. Anther — Produces pollen grains
¢. Ovary — Becomes fruit

3. Afruitis:

a. aripened ovary A an e
¢. amature pollen arged

4. The anther contains :

a. carpels b. ovules
c. pollen grains d. fruits
5. After fertilization, fruit is derived from :
a. stamen b. endosperm
c. ovule d. ovary
6. The part of a flower that bears ovules is :
stamen d. carpel
7. The female part of the flower is :
a. calyx "
8. eﬂ:ndmemmmm :;: gynoecium
- it ofamale and a female gamete results in the formation of :

ower.
ctive par toffl embryonic plant and sto
ess future rage of food mz

N o -

-

fruit
vamim
flower

b. Gynoecium — Produces poll
d. Ovule — Becomes seed

d. a mature female gametophyte







INTRODUCTION
The cell is the fundamental structural and functional KNOW MORE

unit of all living beings. In unicellula: organisms where ______—
a single cell represents the whole body, it carries out all The study of cell in all aspects ofli_f:;"“
vital functions of the body. But in multicellular organisms Cell Biology or Cytology- e
where the body is made up of many types of cells, the

cells undergo differentiation and specialize to perform a Speci

\nd Chlamydomonas with t

shape. There is pmd
|

fic function.

h as _A"‘mr;r‘brf i

rrAnisms suct

1. It d

' Oheorvation - Amoeba does not possess cell wa
| false feet called pseudopodia. :
lgae oval in shape. It is piflagellated. There is presence of eyespot and mnﬂ

Chlamydomonas is green a
—

oes not have well defined

| vacuole. B
Table 1. Some unicellular and multicellular organisms
S.No.| Unicellular Organisms (single celled) = Multicellular Organisms (many celled
1. | Amoeba Human beings -
9. | Paramecium Lion ,-_' ¥
3. |Yeast Monkey .
4. Bacteria Mango tree
5. | Chlamydomonas Holy basil plant
Capsule
Plasma membrane (> Pilus N
Cell wall :
(Nucleoid) genetic material

Ribosome — )38

Bacteria

Fig. 1. Unicellular organisms.



with the naked eyes. To study these
ify the image of an

1 * = = o it - .
«mall objects, we need certain instruments, called microscopes. Microscopes can magn

Ml . - e 5 .
Cells are very-very small objects and thus we can not see them

3

nifying glass and the
ne instruments used

obiect. These help us in observing fine details of every minute object. Simple m
| microscope (or light microscope) are the two common types of magn

und
i

in biological laboratories (Figs. 3, 4, 5).

Fooriiad r it A e . = g™
SEWIEL oo et _-;_ﬁ'ﬁ‘."ﬁfi" gt

Visit a biological laboratory with your teacher. See the various instruments j
laboratory. You will find microscope as an indispensable instrument in a biology I mw‘ﬁ
unable to see the objects smaller than 0.1 mm by our naked eyes, to study micro-org: e
nicroscope which provides a magnifying view of the object
sscopes in the school laboratory, which are used for different purposes. Howev

o and compound microscopes are commonly used. With the 'help of your teack

dissecting
parts of various types of microscopes. Also draw the outline diagram of the micros

smaller objects we need 1

of micre

Eye piece—

Lens

Handle

Fig. 3. A hand lens.
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V- k ® O T 15 the 1o .. 1:1 q 1 8
Vi pla_Sm‘ the jellv-like Auid }‘“'“‘PI-*"”“'\ matrix \-\'illl- l“ufnllllt]\IhL nucleus ll‘lliUll‘l‘\[l[ut

h as mitochondria, plastids, egc.

b ik akia sl 3
lieu of the cell. It conrtains several organelles, suc

. Nudeus. The nudeus is generally spherical in shape and controls all the processes of a cell,

STRL CTURE OF ANIMAL CELL

10, /{5.' 12). It is observed that cell wall

n looking human check cells under compound microscope (Fig. k of endopl

R e T . nerwork of endoplasmic retic

is absent in animal cell. There is presence of small vacuole and intense net | eticulyg,
iastids are absent in animal cells.

Centrioles Secrelory
\ gra?ules
1\

| Golgi apparatus

Cell membrane

Chromatin network

membrane

Mitochondnon
Ribosomes

Cytosol

| Vacuole
J Granular (rough) Agranular (smooth)
endoplasmic reticulum endoplasmic reticulum

Fig. 11. Plant cell Fig. 12. Animal cell.

Table 2. Comparison in animal and plant cells

S. No. Plant Cell Animal Cell

L Plant cells are large in size and rectangular or
cubical in shape. shape.

2. |Plant cells have cell wall around the cell | Animal cells have no cell wall.
membrane or plasma membrane.

3. |Plastids are present. Plastids are absent in mimﬁ“!@'
4. | Plant cells do not have centriole, Animal cells contain c&nw :
division.
- Mole is well developed. Vacuole is absent or less ¢






rts or electron micrographs,

Ip of cha :
eus, Golgi apparatus and lygog, |
ln.,_!

Study various : ; ;
Sty ji: e cell organelles of a plant/animal cell with the he
_ Study the various cell organelles, such as mitochondria, chloroplast, nucl
Draw diagr '

%.ach organelle has a definite shape, structure and KNOwW MORE

funci | :

unction. Structure and functions of some of the cell | py¢racellular fluid : The solution of cel] yy

occurred outside the cell 1s called .-:cl.rm-.«]]ma
'

fluid.
2. Intrace .
within the cell is called intracellular fluid,

Prokaryotic cell does not have cell organelleg
(intracellular organelles).

organelles is given below :

4+ Endoplasmic Reticulum (ER) i
It is an extensive and complex network of tubular
membrane system present in the cytoplasm (Fig. 14).
It was first observed and named by Porter in 1945.
At the one end it joins from outer membrane of the
nucleus and at the other end to the cell membrane.
Functions :
(i) Endoplasmic reticulum forms the supporting
framework of the cell.
(ii) It provides surface to the ribosomes for protein
synthesis.
(iii) It helps in the synthesis of lipids, cholesterol
and intracellular transport.

4 Golgi Body
It is single membrane organelle (Fig. 15)
named after Camillo Golgi; who was
first to report this structure in 1898. It
ad in all the eukaryortic cells. In the
cells they are called dictyosomes.
size and number of Golgi
nsiderably in different types

Vesicles

llular fluid : The solution of cell Maty: ¢

ams and write the important features and functions of them. |
- _‘—________________————-—_"__'__-_H—_-_-ﬂ-—-'_'\ ¥

i
&

i
i

|
|

L










4 Centrosome
(Centrosome is small body situated above the nucleus in animal
lls. Each centrosome consists of a pair of cylindrical structures
called centrioles. Centrioles are the non-membranous organelle of |

the cell (Fig 20).
Function : Centrosome helps in the formation of spindle fibres i

Juring cell division.

4+ Nucleus
the largest and distinct cell organelle which controls ﬁ §

Nucleus is
he activities of the cell. The credit for the discovery of nucle

0 Robert Brown (1831). Generally there is one nucleus in eac
but this number may vary in different types of cells. The

size of the nucleus varies with the type and functions
Typically, nucleus has the four parts, viz. 1. Nuclear |

2. Nucleoplasm, 3. Nucleolus, and 4. Chromatin (Fig

1. Nuclear membrane. The nuclear membrane is

2. Nucleoplasm(Nuclear sap). The nucle
nucleoplasm or nuclear sap. Nucleolus and chromat
3. Nucleolus. The nucleolus usually appe
envelope. It is the site of ribosome formation.
4. Chromatin. The chromatin is the
thread like structures called chromatin t
(DNA) and proteins. DNA has all the
DNA which control a particular char
When a cell prepares msclffor'










} l.(_}ng 'lllswt - 3 . e
; T Quest;

; \?Vii‘::;e the Structype O'Z'I:ant Cell. In which pesrsecs 4 ¢ that of an animal cell

D 0 o |

4. What arzgptizlsr:.i(clliin animal cel] gng label its various parts, |

>

6

[B]

L. Briefly explain th i

3. Write short note

5.

[C] Very short questions with answers
| i

_ - Name diffepep types of plasti
* Descriha the stryey,

Short answe

: i er house of the cell’”?
4. Draw a labelled diagram of mitochondrion. Why is it called ‘power

ds and their functions.
) Ie and functiong of Golgi apparatus.
Descnbe the struety

r based questions

sSon:
(@) Centrigle (b) Vacuole
(c) Ribosome

jq'

Why do we call lysosomes as suicidal bags? _

What is cell?

Ans. Cell is fundamental structural and functional unit of life.
What is the main function of chloroplast? sment, the chlor
Ans. Chloroplast contains a green pigment, the ch
photosynthesis.
WhaﬁsAiPT; (adenosine mphﬂspham)ism e
What is the compasilic of G SN

Ans. Leucoplast i responsible |
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1.

-

10.

11,

1.2.

13.

. ~tive tyPe guestions o
pjectve ¥i s

The term cell was proposed by :

a. Robert Brown b. J.E. Purkinje

¢. Robert Hooke | d. Leeuwenhoek

The fundamental unit of life is : &

b. cytosol

a. cell
d. cell organelles

e, cell skeleton
Tonoplast is the ou
a. golgi complex

¢. vacuole
Mechanical strength of the

ter covering membrane of :
b. mitochondria
d. lysosome a

plant cell is provided by :

a. cell wall b. plasma membrane _:
¢. cytoskeleton d. nucleus ar
Lysosomes arise from the :
a. vacuoles b. mitochondria

d. ribosome

¢. golgi complex
Which organelle release energy (ATP)?

a. Chloroplast

c. Golgi complex

Cell wall is composed of :

a. DNA and RNA

¢. lipid and protein

Which organelle is not found in animal cells?
a. Lysosome

¢. Mitochondria d.
Centrioles are found in :

a. plant cells

¢. both of them

Chromosomes are located in :

a. ER

¢. nucleus

Which of the organelle is responsible for the
a. Golgi complex .
¢. Centrioles

HOW-many memhranesarefmmd inn
a. Three .
¢. Two
Which of the plant cell st







