


SEXUAL REPRODUCTION IN FLOWERING PLANTS

Sexual Reproduction In Flowering Plants

Sexual Reproduction In Flowering Plants:

Sexual reproduction is the process by which new organisms formed from the fusion
of male and female gametes from two parents.

The flower is the primary reproductive structure. Withi wers, the reproductive
organs, or sporophylls, are produced.

Sporophylls are classified into two types: rosporophylls  (stamen) and
megasporophylls (carpel). @

A carpel is an ovary that contains an ovule, a style, and agtigma.

There are three types of stamen: filament, anther, and connective.

Stamen is distinguished as filament, anther o] ive.
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Sexual reproduc %ering plants can be broken down into three steps:

Pre-fertilization
Double fertilization
Post-fertilization

Pre-fertilization:

Several structural and hormonal changes lead to formation and development of the floral
primordium. Inflorescence is formed that bears floral buds and then flower. In flowers, male
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(androecium) and female (gynoecium) differentiate and develops in which male and female
gametes are produced.

Stamen, Microsporangium and Pollen Grain:

Stamen consists of long and slender stalk called filament an erally bilobed anthers.
Each lobe contains two theca (dithecious).

The anther is four-sided structure consisting of four microspesangia, two in each lobes.
Microsporangia develop further and become pollen sacs @ ontain pollen grains.

A typical angiosperm anther is bilobed with each lob&€"having two theca, i.e., they are
dithecous.

The anther is a four-sided (tetragonal) structu cogsisting of four microsporangia
located at the corners, two in each lobe.

The microsporangia develop further and be% sacs.
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Structure of microsporangium:

A typical microsporangium appears near circular in outline It is generally surrounded by four
wall layers epidermis, endothecium, middle layers and the tapetum. The outer three wall layers
perform the function of protection and help in dehiscence of anther to release the pollen. The
innermost wall layer is the tapetum. It nourishes the developing pollen grains. When the anther
is young, a group of compactly arranged homogenous cells called the sporogenous tissue
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occupies the center of each microsporangium.

Microsporogenesis: The process of formation of microspores from a pollen mother cell through
meiosis is called microsporogenesis The microspores, as they are formed, are arranged in a
cluster of four cells—the microspore tetrad As the anthers ma d dehydrate, the
microspores dissociate from each other and develop into pollen grai

Pollen grain: The pollen grains represent the male gametoph
spherical measuring about 25-50 micrometers in diameter. It has
The hard outer layer called the exine is made up of sporop®6llenin which is one of the most
resistant organic materials known. It can withstand high temperatures and strong acids and
alkali. Pollen grain exine has prominent apertures called germ pores the inner wall of the pollen
grain is called the intine. It is a thin and continuous layer made up of cellulose and pectin.

en grains are generally
ominent two-layered wall.

When the pollen grain is mature it contains two ce
generative cell is small and floats in the cytoplasm o

he vegetative cell and generative cell The

% sgetative cell.

Generativ

The Pistil, Megasporangium (ov CDEmbryo sac:
The gynoecium represents the f reproductive part of the flower.

Monocarpellary or Mul lary: The gynoecium may consist of a single pistil
Monocarpellary or may h@ore than one pistil multicarpellary.

Syncarpous or Apo
syncarpous or ma

pous: When there are more than one, the pistils may be fused together
pocarpous.

Each pistil has three pafts: The stigma, style, and ovary.

The stigma serves as a landing platform for pollen grains. The style is the elongated slender part
beneath the stigma. The basal bulged part of the pistil is the ovary.

Inside the ovary is the ovarian cavity The placenta is located inside the ovarian cavity Arising
from the placenta are the megasporangia, commonly called ovules.

The Megasporangium:
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The ovule is a small structure attached to the placenta by means of a stalk called funicle. The
body of the ovule fuses with funicle in the region called hilum Each ovule has one or two
protective envelopes called integuments. Integuments encircle the ovule except at the tip
where a small opening called the micropyle is organized. Opposite the micropylar end, is the
chalaza, Enclosed within the integuments is a mass of cells called the nueellus. Located in the
nucellus is the embryo sac or female gametophyte.

Megasporogenesis:

The process of formation of megaspores from the m@gaspore mother cell is called
megasporogenesis. Ovules generally differentiate a single megaspore mother cell (MMC) in the
micropylar region of the nucellus. It is a large cell containing dense cytoplasm and a prominent
nucleus. The MMC undergoes meiotic division. Meiosis, results in the production of four
megaspores.

Embryo Sac:

This method of embryo sac formation fromya sifigle megaspore is termed monosporic
development. The nucleus of the functional'\megaspore divides mitotically to form two nuclei
which move to the opposite poles, formingsthe 2#hucleate embryo sac. and the formation of
the 4-nucleate and later the 8-nucleate stages of the embryo sac. After the 8-nucleate stage,
cell walls are laid down leading to the“@rganization of the typical female gametophyte or
embryo sac. Six of the eight nuclei are surrounded by cell walls and organized into cells the
remaining two nuclei, called polar nuclei are situated below the egg apparatus in the large
central cell. Three cells are grouped, togéther at the micropylar end and constitute the egg
apparatus. consists of two synergids jand one egg cell. Three cells are at the chalazal end and
are called the antipodals. a typical®angiosperm embryo sac, at maturity, though 8-nucleate is 7-
celled.
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Transfer of pollen grains from ag
Autogamy: Transfer of polleb om anther to stigma of same flower. Produce two types of

flower.

Cleistogamous: Flower v@o not open. cleistogamous flowers are autogamous as there is
no chance of cross-pol ng on the stigma. Cleistogamous flowers produce assured seed-
set evenin the ab of pollinators. e.g., Viola (common pansy), Oxalis, and Commelina.

Chasmogamous: F which are similar to flowers of other species with exposed anthers

and stigma

Geitonogamy: Transfer of pollen grains from anther to stigma of different flower of same plant.
Geitonogamy is functionally cross-pollination involving a pollinating agent, genetically it is
similar to autogamy since the pollen grains come from the same plant.

Xenogamy: Transfer of pollen grain from anther to stigma of different plant’s flower of same
species.
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Agents of pollination: It includes abiotic (water, wind) and biotic (insects, butterfly, honeybee
etc. large number of pollen grains are produced by plants using abiotic mode of pollination as
most of pollen grains are wasted during transfer.

Adaptations in flowers for Pollination
Wind Pollination:

e Pollen grains: Light, non- sticky, winged
e Anther: Well exposed
e Stigma: Large and feathery

¢ Flower: One ovule, arranged as inflorescence ®
Example: corn cob, cotton, date palm ~<

Water Pollination:

Bryophytes, Pteridophytes, Algae. 0

Pollen grains: protected by mucilaginous c

over
Example: Fresh water plants- Vallisneri %Sea grass- Zostera
Main features of wind and water polli lants:
e Produce pollen grains in larg
e Do not produce nectar.

Insect Pollination:

e Flowers: Large, corant, rich in nectar.
e Pollen grains: Stick@
e Stigma: Sticky.

Certain rewards to rs
e Nectar and m pollen grains as foods.

e Provide safe place for laying eggs.
e Example: Amorphophallus, Yucca.
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Pollen t@
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Polar nmclei

Outbreeding Devices:

pollination and encourage cross pollination as
pression. It includes

The various mechanisms take discoura
continued self-pollination leads to inbr:

0]

Pollen release and stigma re ivity not synchronized.
Anther and stigma are place erent position.

Inhibiting pollen germina pistil.
Production of unisexual fl '

Pollen pistil interactiorw

The pistil has ability to r e the compatible pollen to initiate post pollination events that
leads to fertilization. rain produce pollen tube through germ pores to facilitate transfer
of male gametes to sac.

Artificial Hybridi$

e Crossing diff varieties of species- Hybrid individual- with desirable characters of the
parent plants

e Desired pollen grains for pollination- stigma protected from contamination

e Emasculation: Removal of anther.

e Bagging: Flower covered- bag made up of butter-prevent contamination of stigma from
unwanted pollen.

e Bagged flower- attains receptivity- mature pollen grains- dusted on the stigma —
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rebagged- fruits allowed to develop.

Double Fertilization:

After entering the one of the synergids, each pollen grain releases tw e gametes. One male
gametes fuse with egg (Syngamy) and other male gametes fuse two polar nuclei (triple
fusion) to produce triploid primary endosperm nucleus (PEN). Si two types of fusion takes
place in an embryo sac the phenomenon is called double fertilization: The PEN develops into
the endosperm and zygote develops into embryo. G

Antipodals
‘ ~Zygote
Egg cell (2n)

Synergids ~ Double fertilization

Post fertilization events: Include endos d embryo development, maturation of ovules
into seeds and ovary into fruits.

Endosperm: &

The primary endosperm cell divides ny times to forms triploid endosperm tissue having

reserve food materials. Q
Two types of endospern%ment:
e Free nuclear type ( method).
e Cellular type.
Non-albuminous:@m completely utilized- before maturation of seeds. e.g pea,
groundnut. N

Albuminous: A portion of endosperm remain in mature seeds. e.g wheat, maize, castor.
Embryo:
Embryo develops at the micropylar end of the embryo sac where the zygote is located.

Embryogeny: Early stages of embryo development. The zygote gives rise to the proembryo and
subsequently to the globular, heart-shaped, and mature embryo.
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Embryo consists of:

e Embryonal axis.
e Cotyledons.

e Plumule &
e Radicle
Seed: Q
Fertilized and mature ovule develops into seed. Q
Monocotyledonous Seed: o

e Scutellem: Cotyledon

e Coleorrhiza: Undifferentiated sheath coverin ical &troot cap
e Coleoptile: Sheath covering plumule

Seed consists of: Cotyledon(s), embryonal Qeed coat- double layered- formed by
&ai

integuments. Testa (outer coat), Tegmen (inn ).

Micropyle: Small opening on seed t, it*facilitates entry of H.O & Oz into seeds (for
germination). rb

Hilum: Scar on seed coat. &
Seed: Albuminous/ Non—AIbumino%

Perisperm: Remnants of nucelh@m persistent. e.g., Black pepper.

Dormancy: State of inactivit

contributes in fruit form in false fruit thalamus also contributes in fruit formation.

Apomixis: Form xualyreproduction- mimics sexual reproduction- seed formed without
fertilization N

Formation of apomictic seeds: Diploid cell (formed without meiosis)- develop into embryo
without fertilization. Cells of nucellus (2n) surrounding embryo sac- protrude into embryo sac-
develop into embryos. e.g., Citrus and Mango.

Pericarp: The wall of ov:@\/ ops into wall of fruit called pericarp. In true fruits only ovary
n

Polyembryony: Occurrence of more than one embryo in a seed, often associated with
apomixes. Ex: Citrus, groundnut.
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Important Questions

» Multiple Choice Questions:

1. Among the terms listed below those that of are not correct names for a floral whorl are:

(i) Androecium
(ii)  Carpel

(iii)  Corolla

(iv)  Sepal.

(a) (i) and (iv)

(b) (iii) and (iv)

(c) (ii) and (iv)

(d) (i) and (iii)

2. Embryo sac is to ovule as is to an anther.

(a) Stamen
(b) Filament
(c) Pollen grain
(d) Androecium.
3. in a typical complete, bisexual and hypogynous flower the arrangements of floral whorls
on the thalamus from the outer most to the inner most is:
(a) Calyx, corolla, androecium and gynoecium
(b) Calyx, corolla, gynoecium andandréécium
(c) Gynoecium, androecium, corella and calyx
(d) Androecium, gynoecium, €oralla and calyx
4. Adicotyledonous plant bearsflewers but never produces fruits and seeds. The most
probable cause for thesaliovesituation is :
(a) Plant is dioecious am@bears only pistillate flowers
(b) Plant is dioecious anid.béars both pistillate and staminate flowers
(c) Plant is monjeecious
(d) Plant is dioecious‘and bears only staminate flowers.
5. The outermost andfinermost wall layers of microsporangium in an anther are
respectively:
(a) Endothecium and tapetum
(b) Epidermis and endodermis
(c) Epidermis and middle layer
(d) Epidermis and tapetum.
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6. During microsporogenesis, meiosis occurs in :

(a) Endothecium
(b) Microspore mother cells
(c) Microspore tetrads
(d) Pollen grains.
7. From among the sets of terms given below, identify those that are associated with the
gynoecium.
(a) Stigma, ovule, embryo sac, placenta
(b) Thalamus, pistil, style, ovule
(c) Ovule, ovary, embryo sac, tapetum
(d) Ovule, stamen, ovary, embryo sac

8. Starting from the innermost part, the correct sequeicesof parts in an ovule is :

(a) egg, nucellus, embryo sac, integument
(b) egg, embryo sac, nucellus, integument
(c) embryo sac, nucellus, integument, egg
(d) egg, integument, embryo sac, nucellus?
9. From the statements given below choosé the option that is true for a typical female
gametophyte of a flowering plant:
(i) It is 8-nucleate and 7-celled at maturity
(ii)  Itis free-nuclear during the development
(iii)  Itis situated inside the integument but outside the nucellus
(iv) It has an egg apparatus situated at the chalazal end
(a) (i) and (iv)
(b) (ii) and (iii)
(c) (i) and (ii)
(d) (ii) and (iv)
10.Autogamy can occur indagehasmogamous flower if:

(a) Pollen maturessbeforé maturity of ovule

(b) Ovules mature,befaore maturity of pollen

(c) Both pollen and ovules mature simultaneously
(d) Both anther and stigma are of equal lengths.

11.Choose the correct statement from the following:

(a) Cleistogamous flowers always exhibit autogamy
(b) Chasmogamous flowers always exhibit geitonogamy
(c) Cleistogamous flowers exhibit both autogamy and geitonogamy
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(d) Chasmogamous flowers never exhibit autogamy.

12.A particular species of plant produces light, non-sticky pollen in large numbers and its
stigmas are long and feathery. These modifications facilitate pollination by:

(a) Insects
(b) Water
(c) Wind
(d) Animals.
13.From among the situations given below, choose the one thatprevents both autogamy and
geitonogamy.
(a) Monoecious plant bearing unisexual flowers
(b) Dioecious plant bearing only male or female flowefs,
(c) Monoecious plant with bisexual flowers
(d) Dioecious plant with bisexual flowers.

14.1n a fertilised embryo sac, the haploid, diploid andriploid structures are :

(a) Synergid, zygote and primary endosperm aucleus
(b) Synergid, antipodal and polar nuclei

(c) Antipodal, synergid and primary endasperm nucleus
(d) Synergid, polar nuclei and zygote.

15.In an embryo sac, the cells that degenerate after fertilisation are :

(a) Synergids and primary endospekim cell
(b) Synergids and antipodals

(c) Antipodals and primary endosperm cell
(d) Egg and antipodals.

» Very Short Questiop®

1. In ayoung anther, a group*ef/compactly arranged homogenous cells were observed in the
centre of each microspgrangium. What is the name given to these cells?

2. Give the scientific ff/ame of a plant which came to India as a contaminant with imported
wheat and causespellen allergy.

3. Pollen grains of water pollinated species have a special characteristics for protection from
water. What is that?

4. Why are pollen grains produced in enormous quantity in Maize?

5. In same species of Asteraceae and grasses, seed are formed without fusion of gametes.
Mention the scientific term for such form of reproduction.

6. Arrange the following in correct developmental sequence : Male gamete, Potential pollen
mother cell, sporogenous tissue, Pollen grains, Microspore tetrad.
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7.
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If the diploid number of chromosomes in an angiospermic plant is 16. Mention number of
chromosomes in the endosperm and antipodal cell.

What kind of structures is formed at the end of microsporogenesis and
megasporogenesis?

. What is funiculus?
. Define parthenocarpy.
Short Questions:

In angiospermic plant before formation of microspore gous tissue undergo cell
division

(a) Name the type of cell division.

(b) What would be the ploidy of the cells of tetrad?
Outer envelop of pollen grain made of a esistant substance. What is that
substance? At which particular point the substa ot present?

Fruits generally develops from ovary, but in species thalamus contributes to fruit
formation.

(a) Name the two categories of fruits.
(b) Give one example of each.

Among the animal, insects particula W s are the dominant pollinating agents. List any
four characteristic features of the insect'pollinated flower.

Why pollen grains can remain reserved as fossils?
How are the cells arranged in a ryo sac?
Why are cleistogamous flo @ ariably autogamous?

State any one advant

e
Long Questions:
Give an account of a s@re of typical anther?

Write about the cture of microsporangium?

isadvantage of pollen grains to humans.

Describe the d ent of microspore in angiosperms?

Assertion & Reason Questions:

For two statements are given-one labelled Assertion and the other labelled Reason. Select
the correct answer to these questions from the codes (a), (b), (c) and (d) as given below.

a. Both assertion and reason are true, and reason is the correct explanation of assertion.
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b. Both assertion and reason are true, but reason is not the correct explanation of
assertion.

c. Assertionis true, but reason is false.

d. Both assertion and reason are false.

Assertion: Helobial endosperm is found in monocots.
Reason: Two chambers are formed in this endosperm.

For two statements are given-one labelled Assertion and th % abelled Reason. Select
the correct answer to these questions from the codes (a), and (d) as given below.

a. Both assertion and reason are true, and reason is the'correct explanation of assertion.

b. Both assertion and reason are true, but reason is pot thg correct explanation of

assertion.
c. Assertionis true, but reason is false.
d. Both assertion and reason are false.
Assertion: In angiosperms, the first fertilization lled syngamy.

Reason: Second fertilization is called veg% rtilization.

Case Study Questions: %
Read the following and answer any@ tions from (i) to (v) given below:
a

The pollen grains or microspores a le reproductive bodies of a flower and are
contained in the pollen sac or mic angia. Each pollen grain consists of a single
microscopic cell, possessing tw “the exine and the in tine. The exine of a pollen
grain is made of chemically stableynaterial. Because of this, pollen grains are often very
well preserved for thousand ars in soil and sediments.

i. Oneofthe most% piological material present in the exine of pollen grain is:

a. Pectocellulose.
b. Sporopolleni

c. Suberin.
d. Cellul
ii. The exine% s one or more thin places known as:
a. Raphe.
b. Germ pores.
c. Hilum.

d. Endothecium.
iii.  Whatis the function of germ pore?

a. Emergence of radicle.
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b. Absorption of water for seed germination.
c. Initiation of pollen tube.
d. All of these.

iv.  What is the key advantage to the plant for having such strong pollen grain walls?

a. It protects the vital genetic material in the pollen grain.

b. Itallows pollen to serve as a valuable fossil record for the y of ancient plants.

c. It prevents the pollen tube from growing out before t n grain reaches the
stigma of a compatible species.

d. It gives weight to the pollen grain, allowing it to cli er to the body surfaces
of insect pollinators. < )

v.  The number of germ pores in dicots and monocots respectively are:
o
One and three.

Three and two.
Two and three.
d. Three and one.

o oo

2. Read the following and answer any four questionsfrom (i) to (v) given below:

ins from the anther of a one flower to the
erformed with the help of an external agency

iotic (e.g., insects, birds, bats, snails). The
ifated flower.

Cross pollination is the transfer of pollen
stigma of a genetically different flower.

which may be abiotic (e.g., wind, wa
diagram shows the carpel of an inse

i. Whatis tN;;ikely reason for non germination of pollen grain Z?

a. Pollen grains X and Y were brought to the stigma earlier, therefore, their
germination inhibited the germination of pollen grain Z.

b. Pollen grain Z was brought to the flower by wind, while pollen grains X and Y were
brought to the flower by insect.

c. Pollen grain Z lacks protrusions that allow it to adhere properly onto the stigma
surface.

d. Pollen grain Z comes from a flower of an incompatible species.
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> Multiple Choice Answerev
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Which of the following best describes the function of the pollen tube?

a. Itacts as a conduit to transport male gametes from the anther to the ovule.
b. It acts as a conduit to transport male gametes from the stigma to the ovule.
c. It contains key nutrients that serve to nourish the newly-formed zygote.

d. It digests the tissues of the stigma, style, and ovary.

Pollination of a flower in which the pollen is carried by an jnseétjis called:

a. Anemophily.

b. Ornithophily. Q

c. Entomophily.

d. Malacophil.

Refer to the given characteristics of some flowers. ®

e anthers to the wind.

a. The stamens hang out of the flower, expo
b. The pollen grains are tiny and light.

c. The flower has a sweet scent.

d. The flower petals are brightly colo

: re
Pollenkitt is generally found in: @

Anemophilous flowers.
Entomophilous flowers.

Ornithophilous flowers. %
Malacophilous flowers.

o o0 oo

(c) (ii) and (iv) Q
(c) Pollen grain
(a) Calyx, corolcium and gynoecium

(d) Plant is dio nd bears only staminate flowers.

(d) Epidermi apetum.

(b) Micr%
(a) Stigma, e, embryo sac, placenta

(b) egg, embryo sac, nucellus, integument

(c) (i) and (ii)

(c) Both pollen and ovules mature simultaneously

(b) Chasmogamous flowers always exhibit geitonogamy
(c) Wind
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13.  (b) Dioecious plant bearing only male or female flowers
14.  (a) Synergid, zygote and primary endosperm nucleus

15.  (b) Synergids and antipodals

Very Short Answers:

Sporogenous tissue

Parthenium :
o

Presence of mucilagenous covering
To ensure pollination because Maize is pollinated by win
Apomixis

Sporogenous tissue Potential pollen mother cell microsgore tetrad Pollen grain male
gamete.

Chromosomes in endosperm and 16 chromoso ntipodal cell.

Microsporogenesis results into formation of f ploid pollen grains arranged generally
in a tetrahedral tetrad while Megasporogenésis forms four megaspores arranged in linear

tetrad.

. The stalk of the ovule is called funiculus
. Production and development of see tis called parthenocarpy.
Short Answer:

(a) meiosis division (b) haploid &

Sporopollenin; at germpore sp enin is absent.

Two categories of fruits are Q
(i) True fruits e.g., Man
(ii) False fruit e.g., m
Answer. @
i. Flowers are 1
ii. Colorful petmr.
iii. Presence ohnce.

iv. Rich in nectar.

Pollen grains are well preserved as fossils because the exine of the pollens is composed of
a chemical, sporopollenin which can withstand high temperature, strong acids and alkalies
and strong enzymes

An embryo sac is a 7 celled and 8 nucleated structure. At the micropylar end is present a
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3.

group of three cells; two synergids and one egg cell. The chalazal end consists of three
cells called antipodals. There is a central cell with two polar nuclei.

In a cleistogamous flower, the flower never opens and when the anther dehisce in the bud
the pollen grains fall on the stigma of the same flower and thus it is strictly autogamous.

Advantage: Pollen grains are rich in nutrients and therefore in the n world pollen
tablets are used as food supplements. Disadvantage: Pollens of ecies cause severe
allergies and bronchial afflictions leading to chronicle respirat isorder.

Long Answer: Q

Answer: Structure of anther. A typical angiosperm anther is bilobed with each lobe having
two cells or theca, i.e. they are dithecous. Often a longitu groove runs lengthwise
separating the theca. The bilobed nature of an anthepis vegy distinct in the transverse
section of the anther. The anther is a four-sided (tetragonal) structure consisting of four
microsporangia located at the corners, two in €deh lobe.

The microsporangia develop further and becom @I sacs. They extend longitudinally all
through the length of an anther and are pack ith pollen grains.

Answer: A microsporangium is more ofte in outline and is surrounded by a four-
layered wall:

i. The outermost layer is the sin Ia%the epidermis.

ii. The second layer is endotheciu e cells develop thickenings.

iii. The middle layer is of 2-4 cell

iv. Tapetum, the innermost la | large diploid/polyploid and binucleate or
multinucleate cells.

v. There are four pollens
vi. Each pollen sac has spe ous tissue.
Answer: Microsporogd formation of pollen grains:
i Every cell of th@genous tissue is a potential pollen mother cell (PMC) and can

give rise to e tetrad/ pollen grains.

ii. Butsome em/forego this potential and differentiate into the pollen mother cells
of micro e mother cells.

iii. Each microspore mother cell undergoes meiosis to form a cluster of four haploid
cells, called microspore tetrad.

iv. Asthe anther matures, the microspores dissociate from the tetrad and develop into
pollen grains.

v. The tetrad may be tetrahedral, isobilateral, T-shaped, L-shaped and linear.

vi. The nucleus of the microspore undergoes mitosis to form large vegetative cell and a
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small spindle-shaped generative cell that floats in the cytoplasm of the vegetative

MICROSPORE MOTHER CELL MICROSPORE DOYAD

Fig. Microsporogenesis.

» Assertion & Reason:

1.

=

(b) Both assertion and reason are true, but reason is not <Ee c)rrect explanation of
assertion.

Explanation: @

0

Helobial endosperm is restricted largely to the ocotyledons. The primary endosperm
nucleus moves to the chalazal end of the embry hére it divides, fanning a large

micropylar chamber and a small chalazal chambe
(b) Both assertion and reason are true, but reason)is not the correct explanation of
assertion. N

Explanation: %

Fusion of the egg nucleus with sper lews is called syngamy. As, in this process fusion
product is diploid zygote or oospore, IIed generative fertilization. It is also called first
fertilization as the first sperm fusesiwi e egg. The second male gamete fuses with the

diploid secondary nucleus of thejen cell to form a triploid primary endosperm cell. It is

known as vegetative fertilizati

Case Study: Q
(i) - (b) Sporopollenin@

Explanation:

ollen grain is made of a highly resistant substance called
degraded by any enzyme and not affected by high temperature,
alkali.

Outer layer (exi
sporopollenin
strong acid%
(i) - (b) Germ pores.
(iii) - (c) Initiation of pollen tube.
Explanation:

One or more thin areas present in the exine of pollen grains are known as germ pores.
The germ pores are apertures in the exine layer of the pollen grain where the
sporopollenin is absent. The germ pore helps in the formation of the pollen tube and
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the release of the male gametes during fertilization. There are usually three germ pores
in dicots (tricolpate) and one in monocots (monocolpate).

(iv) - (a) It protects the vital genetic material in the pollen grain.
Explanation:

The pollen grain wall helps to protect the male gametes from diying fip or chemical
attack, thus protecting the DNA in the male gametes. This helps to‘haintain the
integrity of genetic material that would be inherited by su@ t generations.

(v) - (d) Three and one.
Explanation:
One or more thin areas present in the exine of pollen grains are known as germ pores.
The germ pores are apertures in the exine layer of the p(ﬂlen grain where the
sporopollenin is absent. The germ pore helps,in ation of the pollen tube and
the release of the male gametes during fertili . There are usually three germ pores
in dicots (tricolpate) and one in monocots (m ate).

2- >
(i) - (d) Pollen grain Z comes from a flowem compatible species.

Explanation: %
Pollen grains can only germinate’if the pollen grain and style tissues are compatible, i.e.,
of the same or closely related spe len grains X and Y must have come from a

compatible species.
(i) - (b) It acts as a conduit to tr o”male gametes from the stigma to the ovule.
(iii) - (c) Entomophily. %

Explanation:

0,

ollination that takes place through the agency of insects.
The insect-loving flo ssesses various adaptations by which they attract insects and

use them as carriel en grains for the purpose of cross pollination.
(iv) - (b) The polle are tiny and light.
Explanatio

Pollen grair:&lcroscopic structures that carry the male reproductive cell of plants.
The inside of the grain contains cytoplasm along with the tube cell (which becomes the
pollen tube) and the generative cell (which releases the sperm nuclei).

(v) - (b) Entomophilous flowers.
Explanation:

Insect-fertilizable or Entomophilous flowers are those which are sought by insects, for
pollen or for nectar, or for both.



