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An organism represents its life span.
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Banyan tree -—,——‘—____‘—_> 200 years

Tortoise : —> 100-150 years
Parrot | 140 years
Man ~—~— @ @ @ @ @  ————>I100years
Crocodile 60 years
Crow 15 years
Wheat plant ——————— 6 months
Butterfly 1-2 weeks
Mayfly 1 day

€es. Death of fevery or ganlsm 13 certam
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2. Reproduction

B Reproduction is a

_similar to itself.

Functi

generations.

A —————

e Types of Reproduction l
\ Asexual ‘ t!’} I
_? ,; , Sexual
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biological process by which an organism produces another organism (offspring)

mportance

eproduction 1s necessary for the continuity of the speci -~

/l’ Sexual reproducuon s responsible for variation in a population and its inheritance to future




| S. No.| Asexual reproduction . o 1 reproduction involves formatiop ér;
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| Mways uniparental (single parent). %M{llsqauymllrole.'l evolution process
.\ ] : : : | ays a vl =
u\@@rdges not play important role in evolution roceswﬁ‘/ e : -
play imp ole : Jmon in higher animals ﬂlth—mmn]ex
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vit) 4 It is comm mong single-celled organisms, N3 :
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3. Asexual Reproduction '
B Uniparental with or without gamete W
B_Offsprings are exact copies or clones of each othér and the parent
M- the essential mode offasexual reproduction.
_ —— ‘ :
Types of Asexual Reproduction
f~\/‘) f B " _ J Spore VE‘:Q tative
t Fission Fragmentation 3 Budding ( egeneration . { . |
| . A § : fratfo A\ progagation

() Fission: The splitfing of parental cell into two or more daughter cells. :

(@) Binary fission: The splitting of a parental cell into two equal daughter cells, each of
which rapidly grows into an adugﬂ:gﬂeé—binar fission, It occurs in single-celled animals

Malﬁ protozoans (e.g.M@mTu%an be simple or irregular, |
ongitudinal, oblique or trapsverse, depending on The plane of divisiomr:— |
| P ‘__’,.--""—'

Daughter
cells

- é- Binary fission in Amoebg ':
(b) Multiple fission: The splittin
. ' Lmrent cell into
- : N . |
which gm“:_wmhd multiple fission”, o 'p Pl;;?;zzgs daughte each of
~—Lc7m 'SV gim.
Many daughter cells .
produced —
Nucleus by multiple fission '
- I
ughter cells
released

d a i

Fig. {.2 Muttiple fission in Plasmodium
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@ Sporulation: During unf : —
P iring unfavourable conditions, organisms like Amoebg cover themselves

with a three—lagerec!. ard covering or yst. This ] I
: ed(qt »n return of

favourable co ons, it divides by multiple fission within thes yst and produces many

‘___—___—H

morbae: httC stlftrrﬁﬁ;'—a; 2Q OYT he e *
ﬂiﬂ?ﬁ _)L__————-_d, spores are liberated to develop into ‘f Elul[s. [his 1s called

§ g — e
(ii) Fragme [t is a ;ode of asexugl

eproduction 1n which the paremntal body

breaks 1iit0_two—Or Tno"re'ﬁ mentd and  Nucleus
iy AN s LI \_../
each 1 afgrows 111to a n rdividual,
New individuals

e.g., ﬂ:f : M7 "
‘It is a mode of asexual
- ,-’/

(lﬂ) Buadaing:
reproduction) 10 which™ one or more
3)) are produced which Spiral

chlorgplast
imitially remain-attachtd to the parent cell~ oap

.—-———h——"———-_.
and eventuall  ser
grow 1nto a irew indivi
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Dividing
nucleus

Fig. 1.4 Budding in yeast
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ion in which the missing parts of an organism

(iv) Regeneration: It is a mode of asexu

is repaired by proliferation of cells, ¢.g., Pla%,%g d.
/f

(v) Spore formation:

&oosporés: These are EL@geLmﬂmeduced unicellular, naked and motile spores with
one or two ﬂagg#a/loospores are produced in a sac-like structure called zoosporangium,
' - ¥ ' J

e.., Chlamydom®rias.

ﬁﬂnidia: Asexual non-motile spores cut oft externally either singly (e.g., Phytophthora) or n
chain ., Penicillium) from the tip of.a special hyphae called conidiophore. -~

_¢~Gemmules: Internal asexual reproductive units or buds are called gemmules, e.g., sponges.

These de\_relég within the Earental bodz and are released during germination.

Coni_dia

/

»+— Conidiophore
; w

| 8
Gonidia of Penicillium Gemmules in Sponds.
Wit L

Fig. 1.5 Spore formation
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etative propagatmn: It is a mode of | y

) Ve _ _ )
= re]:;groduction which__new ts_are I
orWatiV%Earts (vegetative A
' opagulesyof the plant like rogk SLC £LC
Following are some units of vegetative

propagation: -~

f{
1) .
o= - g

J”Leaf buds ~—> nyophyllum ../
@~ Offset ———> Hyacinth and Pistid”
_@-Rhizome——> Ginger <

. ® Runner——> Oxaliy/

- Fig. 1.6 Vegetative Ws’
&) Potato tuberdb)fiﬂizloﬂmw; (c)-Bulbil of Agave;

\_,(‘d}'[m of Brgoghg!lum;\_(g)wOffset of water hyacinth |
4. Sexual Reproduction

@ Su_ckerr——ﬁ Mint

m Sexual reproduction involves the fusion of male an
e ————————————— e ———————————————————

d female gametes to form a zy /gote-

Testis sac
with testis

Oogonium
~ (female sex

Lu_L. Antheridium y

ale sex organ) Female thallus Male thallus
o (d v

Fig. 1.7 Diversity of sexuality in organigms: , \
‘/(Auj‘Bi‘sexual animal (Earthworm); (b) Unisexual animal Cockroach); (c) Monoecious plant (Chara);

(d) Dioecious plant (Marchantia); (e) Bisexual flower (sweet E&to)
m l

m All organisms go through a phase to attain the/Stageofgrawth and maturity in their life, before they
can reproduce sexually. This phase 1s calledy ‘
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m Juvenile phase in plants is called
m In non-primates (cows, 51_1&&]3 and d0g§2:

5. Events in Sexual Reproduction

—

m Events in th 1 may be grouped into three distinct stages as follows:
@Pre—fertlllsatlﬂn crtlisation (also known as svn amy)

(i) Pre-fertilisation

1s includes formation of gametes (gametogenesis) and their transfer.

_ : _their tran
metogenesis ~—

At involves formation of olves formation of two haEloid reproductive units called g S AAETE
@ The f(_lr_n_lgggn_o_ﬂmalg_g@ete or male reproductive unit is M-r ST,

A 0ogenesis.
‘-"""-—‘—-—

@ The fowgmg_l_g gamete or female reproductive umt 1s called
_—_'_l__""—_-—-—-—_.____,,
ot possible to differentiate

@ When male and female gametes
between them, they are called(ho l0gametes Or isogametes. —

\
@ When the male and femalg gametes are morEhologlcally distinet: they are calle l"

® Among lw‘hc_mle Ie five unit is called ntherozal Or »and female

re roductwe calle 1?/
a metes 1s calle -@- monoecm

Org ais111S 1n which different mdmduals carry male and female metes are called heterothallic

——
or dioecious; ¢.g s papaya.

.
® Unisexual male nisexual male flowers bearing stamens are called tammate oweri/
© Unisexual female flowers be earing plStllS are called ﬂﬂ]?‘mﬂ QWETS.

© The animals bearing both the SexETate callec hermaph odifes, ¢.g., earthworm, sponge,

tapeworm and Jeech.
— _—

|

are similar in appearance and i

AR N
Fig. 1.8 Types of gametes: (a _Egm_jti%_gf_ﬂadapbmn_(an_a[ga), ) Heterogametes
of Fucus (an alga); (c) Heterogametes of Homo sapiens (human beings)

Cell division during gamete formation

@ Gametes are always haploid /
s, Hapimd oramsms produce gametes b m Diploid orgamsms unclergo me10sis of

specialised cells called m bs{gamete mother cc_ll) to form gametes.

@ At the end of both divisions, only one set of chromosomes get incorporated into each gamete.

(byGamete transfer

@ After gamete formation, male and female gametes must be physically brought together to
facilitate fusic fertll sation). 7‘——‘E——E'N

. ! . -.'.__ d
Tat .
* o T W
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o In,simple plant like algae, bi phytes and pteric opht(.s, water ‘
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- - ~ - of one flower to the stigm
e In angiosperms, the pollen graing.ate transferred from anthe.l_Qf__O_f—-&_f.—ﬁ gMma gof

—
another tlower. This is callec po llEtiOﬁ. /“
%ﬁlisation Or syngamy

m It is the fusion of male and female gametes to form a . _ a-' | it et

B The phenomenc evelopment of female gamete
is called parthienogenési , e.g., rotifers, honeybees. lizards and,bﬂ"'dsu_-/ |

O Fs, 1.e., external fertill al ¢1_*tlhsz_1tlon. 4
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' nternal fertilisation
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xternal fertilisation _

- DT ' f gametes occurs inside the bgg,, !.
(i) | wh | ametes occurs outside the body M% . Tr—m—2ady r
\-/gc‘;wan organism, it is called external fertilis_ition. of an organism, 1t 1S *Cas ecll- Wn_
() __*arge number of both male and female gametes! The.nllmll;ﬁf W )
mmnm%ﬁg a_nd HLW

vater I t nces of syng: ‘
| @ten)m orcer to enhance cha = nos are wellprotected ,

(uz) | The otfsprings are extremely vulnerable to| T le-QﬁfSpﬂJlg-S-alL_ : 4
Mpredators, threatenii‘lg their survival, comparatively.

GIWES: BOE_ESIE__‘-“;S’ frogs Examples: Birdsimamg_é" ls, etc‘./ J

: 3

(1if) Post-fertilisation ev ' ,
These include develogrﬁent of zggotgzqnd embryo after fertilisation. |

.)(QJ;:Zygote development
® Inexternal fertilisati , zygote 1s formed in the external médium. whereas in Internal fertlhsatlon,

zygote is formed Itiside the body of the oroanism.

® Further development of zygote depends upon the life ¢ environment.
e L %
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d majority.of aleae.
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fungt, ote devi

s a thick wall to r

® Zygote ensures continuity Qf_SPGCﬁiESbgﬁc_e_n_m*gan@sms of one gerfération and the next.

® Inhaplonticlife cycle, the zyoote under

\-‘___

esist dessiedfion and damage.

o¢s reductional division (meiests) to form a haploid opzanism.
e ———ee———— " -
/ In diplontic life c¥_9_16, the zygote undergoes mitg division. ]
_(bYEmbryogenesis
\'I
(embryo from the z zotedi
—__—

® The processes of develoBme?_f 0
® During embryogenesis, zygote undergoes
¥ cell division (mitosis) to increase cell number, and/
"_'_'-'—'—————-__.i._______

«(u)}-cell differentiation to form s
__“_—H___—_—- L
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| Iparous animals
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animals give birth to

Viviparous animals

viparous animal lay fertilised e gg_s
he fertilised e

Viviparo young ones.

Zygote) has no shell and

: @m\-/[; ggs have calcareouys Shﬁiu_lle_ferti]ised e
| .. gng_ﬁ’-_lmg—(mw period of! develo

~Chances of survival of youngone is less as th
 temale lays egg in the ENVIronmexms.

.(ia&r)/1 1 I'or example, reptiles,

j %ﬁﬁﬁmdy of
the fem

ale organism.
| :
¢/ Chances ‘of survival of young one is more
“becaus Ef\m’,\bL—E_——Nq
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Fig. 1.9 A few kinds of fruit showing seeds S) nd(protectwe pericarp (P) )

@ The ferti Es—e_/_’dmr_ﬂe_clelqlgp_s_mto seed and gvary develops into fruit
@ The s@{@l&i@al in favourable condition germinates to roduce new plants

@ The outermost protective covering of fruit is called pericarp or fruit wall.

N NCERT QUESTIONS I

Q. 1. Why is reproduction essential for organisms?

Ans. Reproduction is essential
(z) for multiplication and maintaining the identity of a species;
(22) to introduce variation among the individuals of a species;
(22) to maintain and to inherit the genetic constitution or genetic make-up.
Q. 2. Which is a better mode of reproduction: sexual or asexual? Why?

Ans. Sexual mode of reproduction is better because it is biparental reproduction and introduces
variation among offsprings and their parents (in a population) due to crossing over and
recombination during gamete formation by meiosis.

Q. 3. Why is the offspring formed by asexual reproduction referred to as clone?
[CBSE (AI) 2010]

: Ans. In asexual reproduction, the offspring is morphologically and genetically identical to the parent
j and to each other. Hence it 1s called clone.

Q. 4. Offspring formed due to sexual reproduction have better chances of survival. Why? Is this
_ statement always true’
| Ans. Offspring formed due to sexual reproduction have better chances of survival because:

(/) the offspring retains its hybrid vigour which may adapt better with the changing
environment.
(#) genetic variation is introduced among the ofisprings, which increases the range of tolerance
or biological tolerance.
(#7) sexual reproduction occurs in adverse conditions in lower plant kingdom, so sexual spores

survive in adverse conditions.
Sexual reproduction may not always show better chances of survival because the offspring may

be inferior to the parents.

iy &% .-u_.m:
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CONCEPTS H-

1. Flower

—_ e
B [he sexual reproductive part off; aHQI perms 1s called flower.

It develops after the comgletion of
vegetative phase. ' =

B The branch of ornamental hortlculture ncerned with |erowing and marketing of iomamental
flowers is called ﬁorlcul/tu,r g

2. Parts of Flower

B In a flower, four different sets of whorls or floral members arc_attached to a central axis called
thalamy
B The outermost and the first accessorg whorl is of sepals and is called calz

B The second accessory whorl is of petals and i: o _—

B Next to the corolla, is the male reproductive whorl of stamens call
B T'he temale reproductive whorl is of carpels and is called
— e

ndroecium.

noecium or pistil.

Stigma
g

Pistil

Fig. 2.1 A diagrammatic representation of L.S. of a flower

v




3. Functions of Floral Members

_BACalyx _

. e o, ‘ fawer in bud condition. It is smaller thap the peaje ;.
(z) Its main function is to protect tl . ﬂg}ﬂ-}_ﬂ_—-——u—_‘— B e 2P 1€ petas jj, Size.
() When green, it is photosynthetic 1n nature.
(i) When coloured, it attracts insects for ollination.

\l/Corolla -
%

N1t provides colour and scent to attract ollinators.

2 ' . and secretes nectar.
(:) Sometimes the base of corolla bears some secretory glands
Dbase ol corolia bedis SEC] NECLs

Y((Lié«)’ﬂu—:y also provide protection to the plant. | " |
L] _ . - / n ol L]
. B-Androecium: Its main function is the production of microspores, i.¢., POULL 5TdINS ~ONtaining

male gametes within the anther lobe. f _ ,
: . . . . - ‘ es, iruits and see(|s
\_I/Gynoecmm: The function OWIZ}IC roduction of me aspores, UL and sgeds.

4. Male Reproductive Unit
B Stamen is the male reproductive unit and consists of the following two parts:

joined or free.

A long and slehder stalk called filame which may be

2y A bilobed terminal stfuctEe called anther.

ﬂwcture of Anther

m Itis composed of two anther saes or Jobes separated by-a tissue called connective tissue.
B The anther is bilobed arlc_l_lt_ag(illqb_e_or_sac consists of two theca _s_e_p_zga_tf_d-b-)m.se.pmm.

l-—_,_._-—--—-—-""-"-_-. L

B The anther is a tetragonal(four-sided) structure, consisting of four microsporangia, two in each of
the lobes. |
n—:--'""""_' - .
B Microsporangia develop further and get transformed into pollen sacs.
\/P,pllen grains
(/’) CXrs
Apther Pollen £+
Sacs
-
S
|
| f
Filament ,

1 stalk)

(a)
Fig.2.2_(3)}A typical stamen; \(sterse section of an anther

_-l-h

Structure of Microsporangium

B A typical microsporangium appears circular and is surrounded by four walls:
N Epidermis: It 1s the outerinost single layer of cell which is protective in nature.

Ji)-Endothecium: It 15 the second layer with thick cells, help in dehiscence and is protective_ 1
nature. —_—

I e o o o o T
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: (111) Middle layer: It is the thir
e —— r" N lId la ¥
- Erotective In nature. — ued of 1-3 yers of cells, hel

—s 11CID In dehiscence and is
1 " ‘_—-_\-—-_._____—
(v) lapetum: It is the fourth and ) :
provides nourishment to

=2 develo ing ollen grains dense cyto lasm and man nucleir. It
m The centre of each micros orangium is fi - |

cells..

lled with closely arranged similar cells

Connective
ﬁ;zrmis

Endothecium

Sporogenous

/issue

Tapetum

"

" “—r“";-._—_::‘* -——_.-'.‘|_=.'_#,__ o

Middle -
layers

- il

\

(a)

Fig.2.3 (a) Transverse sectio ther;

(b) Enlarged view of one microsporangium showing wall layers

Microsporogenesis
B The process of formation of microspore from a pollen mother cell. by_meiosis is called
MICrosporogenesis.

Epidermis «—

Connective tissue

\-/

Pollen grains L
Dehiscqnce

/

Fig. 2.4 T.5. of mature dehisced anther with pollen grains

m Each cell of the SPOTOZEenous tissue 1n a microsgorangium acts as a potential pollen mother cell

(PMC) or microspore mother cell.

B PMC undergoes meiotic divisions to form cluster of four cells called microspore tetrad. -

\:,;Qn maturity, the anther dehydrates and the microspores separate from each other to form pollen
grains T

_IJ" .

e




pollen Grains

m They develop from PMC by meiotic division.
m They represent the male gametophyte.

: : ~ ical in structure. L
m Pollen grains are genelall sphei 1 inner intine.

- exine an -
e d walls—outer €X1 '
, possess two prominent layere et . o . :
e hard | made of sporopollenin which is one of the mOs “BaANIC may .
. . - - ‘__‘_—_,_—————-_
m The exine 1s a hat n‘y_g_,___,_._EL_—B 4

present in nature. S |
m The inner thin layer of intine is made M

E ) 3 l ' . llEd erm Ore-r

.. d dense cytop: '
PR has a central nucleus anc. |
m The newly different tEQ_EQ&i’_ﬂ_gﬁllﬂ.——— bisoer vegetative cell which js « hin

m The protoplast mitotically divides int ty%w%—i: s —— gy hin |
food reserve and smaller spindle-s nel’::l__t_lY,e,Qd__W—h _ hls;

1S Ca“(:.'d 2-C6116d Sta % . this 2_Celled stage WhereaS in Other SDE ._

s = . le
m In majority angiosperms, pollens are released 1n st Bl s
generative cell divides into 2 male gametes and thus polle; to be in 3-celled stage.

Vacuoles Nucl‘eljs/ Asymmetric Exine _lrtine
__~spindle "

Generative ceIL/y

Vegetative cell |
w7 "

Mature pollen grain
(b) —

Fig.2.5 (a) Enlarged view of a pollen grain tetrad;
(b) §Ewmi90re maturing into a pollen grain

Importance of pollen grains

® They contain male gametes for sexual reproduction.
® These are nutrient rich and thus are taken as fooﬁﬂg@nts

@ Pollens can be stored for years in liquid nitrogen at —196°C, to be used later in crop bree
programmes.

Female Reproductive Unit

B The pistul or gynoecium represents the female reproductive unit of g fl
OWer.
g——_——*‘

m The gynoecium may have single pistil (called monocarpellary) | i
multicarpellary), fused pistils (called syncar ous) or free pistils ()::r;umm ¢_than two
¢« lICA apocarnpol

__ -~

- F;—__- - — . ;

. ,I A




Free
carpels

rial
1N
his
i (b) (c)
Fig. 2. Ua)’Pistil of Hibiscus; (B)yMulticarpellary, syncarpéus pistil of Papaver;

| \,(}‘A multicarpellary, apocarpous gynoecium of Michelia
., | A pistil

has following three major parts:

- S. No. :
i 0. | Parts Functions

= =S -

L e —

Stigma It l‘(;:':CEiVES the pollen grains. It has sticky surface and pbllen arains gﬁu_m;k to it
during pollination. "

: &_1
| ‘e . ' : |
L~ | Style It 1s an elongated slender part beneath the stigma, that connects the stigma with
- ovary, It l&lds,the_m.gmuo,recehm_dl&pnﬂcn_gmins. It 1s through the style that the

pollen tube grows and reaches the ovule.
Ovary It 1s the basal swollen part of pistil that contains ovules and eggs.

B Inside the ovary there is a compartment called ovarian cavity or locule separated by septum.
: B Placenta is the tissue in ovarian cavity from where ovile or megasporangium arise.

. Structure of Megasporangium (Ovule)
| B The ovule is stalked and is attached to the placenta by means of a stalk called funicle.

| ~ B The junction between an ovule and a funicle is called hilum. Sometimes, the funicle extends beyond
| the hilum to form a ridge called raphae. |

X Chalaza

f' _ Quter

ngiu.heg ument

Nucellus =)
—
| Inner
| - —~AfAtegument i

| ‘_).r\utipﬂdal cells
| - \)ntral cell

‘}mbryo Sac Polar nuclei
O
ﬂ (Oosphere)
| Synergids_/
Vascular strand
\/

T gl

"- T

Hilum
"

Fig. 2.7 A diagrammatic view of a typical anatropous ovule
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_

multicellular integuments.

o The ovule is surrounded by one or two protective
e —————————————————————————— ————— E— - —
resulting in_a small op

m Integument encircles the ovule entirely except at t‘EE:_EBL-——"" ®Ning cal
micropyle. - tq
laza.

m The basal part of an ovule opposite to micropxle 1S (M_-« | s cal
1 - S it thin integument is cgl]
m The cells with high or abundant reserve food md}gﬂil_.@_flclﬂwt ! . 5 . alled Nucey;
.. =T Ane ic calle ryo sac. ,
m The female gamctolghyte located within the cliwm_d_an_gm__y_——\ﬂ&

Megasporogenesis

m The process of formation of haploid megaspores {rom the diploid megaspore mother ce|| MM '|3

called megasporogenesis.

— . ' lasm and prom
B In the micropylar region, the nucellus contains cells with dense cIOp=2 22 PTOTINENt ny g,

t
which i1s differentiated into a single megaspore: mother cell (MMOQC).
B Megaspore mother cell is diploid and undergoes melosis.

B MMC fivst divides transversely into two cells called dyad.

B [hese two cells again divide transversely, as a result a linear row of four haploid cells is mduted
which 1s called megaspore tetrad or linear tetrad. +
1] while the other three degenerate_

M

B Out of these four megaspores, only one remains function
h-“-#-‘ * - L "
B The one functional megaspore develops 1nto the female gametophyte 01 embr ac. Thﬁ‘i@ﬂed
S ———— e —————— _

monosporic development.
—Megagametogenesis

B The formation of female gametophyte (embryo sac) is called megagametogenesis.

Micropylar end Micropylar end
q._/

Megaspore
tetrad

Megaspore
mc:th}cell
@) u’l'g‘l_icropy!ar end | Jhalazal end
Antipodals
b
~ \
® g | ;
;es '
|
® 'Ei B R— Polar nuclei 7
] > Central cell
| .4 : t'/
Egg
e
Synergids

Filiform

B fBaratus

Fig.2.8 arts '
g )P rts of the ovule showing a large me Spore mother cell, a dyad and a tetrad of megaspores;

] 2, 4 and 8-nucleate stages of embr O sac and z
mat :
_Aer A diagrammatic repr w&sac,

esentation of the mature embryo sac
_—-\—“




led () Megaspore 1s the first cell of the female gametophyte,

;) The megaspore increases in size : T . :

(1) LCEASPOTS Hicrcas ¢ and its nyclens divides mlr_oti(:allg Into two nuclei which move
- ¥ 2 g X a
I'yo sac is formed.
(7v) The third mitotic division give
————— *own as polar nuclej.

apart to opposite poles. Thus, a 2-nucleate emls
'_____-__%-—_“__
-11 St . . . . i . ’ .
X 10ther mitotic djvision giving rise to the 4-nucleate stage.
Nira mitotic divis 5 11Se to 8-nucleate 7
(vi) The three nuclet at the micro

(,-';';') The two clmlghtcr nucler under re)
1S,
; -celled embryo sac
(v) The central cell contains 2 nuclei known —— YO Sac.
~ e —— lar re 1on [orm the eoo dpparatus.

: 7) In the egg apparatus, the middle cell :
IS . (viz) 'L_]—_L_—_ e cellis the largest and is c -
two naked cells adjoining the egg cell d 15.(:,;111(:(1 oosphere/egg/ovum, while other

| are called Synergids.
W (viii) The three nuclei at the chalazal end
|

: A'e Surro ¢ i
= . called antipod surrounded by cytoplasm and cellular wall. These are

¥ The above mentioned method of female

———————— 1 ametophyte f L | —
type, because 8 nuclei contribute in (] ‘mati Lol o-nucieate
~ 1¢ formation of oy :

. - —\‘— hgﬂ_&L. €
angiosperms. etophyte. It is very common among

6. Pollination

B The transter of pollen grains from anther and their de ositlon over stiom
-h""-_—-—-——..._____ 'Rﬁ_g

ollination. Dencadin a of the pistil is termed as
‘pomation. epending upon sources of pollen grains, pollination is of three types.
«_~ Pollination I
n? Autogamy yGeitonogamy '\'lf Xenogamy/Allogamy E
The transter of pollen grains is from § The transfef of pollen grains erf The tednsfer of pollen grains is from anther
- anthe'rto sfigma d%fﬁe same flower, e.g., of one flower to the stigma of another! of one flower to stigma of another flower of
pea, rice, wheat, etc. Itis self-polmnation. flower of same plant, e.g., Cucurbita. different plant, e.g., papaya, maize.
Contrivances or Devices for N
Self-pollination (Autogamy) @!} 03;.
B Cross-pollination can be prevented by exhibiting N E};";" Chasfr;:)c:searmous
_(iyCleistogamous_flowers: These are bisexual closed flowers y ’ -
which never open and the anthers dehisce inside these closed A %
tlowers, e.g., Commelina. g\ , N2
: : . . * X7 \‘ \ SRR
7} Homogamy: It is the condition of the maturity of anther and A/ -

stigma at the same time, e.g., Catharanthus (Vinca).
i ARG GTaE LV Nea)

Py TR
1 P . . ) & s . e ‘ LS Cl t
| J(m) Close association between anther and stigma, e.g.,.Mzmbzlm. EZW . Elisfl ;“g!:?ous
o . . Fig. 2.9 Chasmogamous
Contrivances or Devices for Cross-pollination and cleistogamous flowers
Nvarntes 1 055-DOIn
(Xenogamy/Allogamy) | -
m Self-pollination can be prevented by exhibiting
(il Unisexuality: Male and female flowers are present on ditferent plants.
————————————— -

(i1)-Dichogamy: The cwh the stamens _and stigma of a bisexual flower mature at
different times.

(i#) Protandry: This is the condition where anthers mature carlier than the stigma and release poliens.
(iz) Protogyny: This is the E_:_(_)Eg_i_!:_igll___whﬂ'e_the stigmf’l matures .earher than the anther. o

(r Self-sterility or self-incompatibility: It is a genetic mechanism that lwnm;mm}
(¥ Chasmogamous flowers: These are open flowers with exposed stamens and stigma which

PN Sexual Reproduction in Flowering Plants \ 3
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m The form U{MW{IM‘“”@;‘ > the pollens is called anemophily,
m Pollen grains are hg_l_l_t_ n welg_l_lt, 110_11_—_55[1’@;5. dry and winged.

m Stamens are “’f’””‘ﬁpose‘t%ﬂ] ol pollen grains in the wind.
B The stigma is sticky. large and feathery to tyy

Yollen orains ﬂoating in the air.
m Numerous {lowers ar packcd-to 'ther to form iInflorescence.
Adaptation for Insect Pollmatlon/Entomophily
B The torm of pollination in which j

_nsects distribyte ollens is ¢

_ _ alled entomophily.
m Flowers are large, sticky and brightly coloured. o

m They have honey and nectar glands, which are highly fragrant to attract LNsects.
. s . . T e o
B The pollen grain surface is sticky due to e

Xine laver and stj ma 1S sticky due to mucil
B The tlowers offer floral rewards like n

agimnous secretion.

2145 ke nectar and pollen grains fory pollination to insects.

B In some species, floral rewards provide safe place to Ia A?IZ{}W
) i et el L LW | : : : J e

B The flower sometimes secrete foyl odour to attract insects like flies and beetles.
—-— B e o VO —2

7, Pollen — Pistil Interaction

m All the events from pollen deposition on the stigma until th yof the pollen tubes into .the ovule
are together called pollen—pistil interactions

B It is a dynamic process involving pollen recognition by stigma/pistil for compatible pollen.
e —————————————————————————— L
B Incompatible pollens or sterile pollens are rejected by the pistil and do not

allow growth of pollen tube.
B Compatible pollens are encour

__\agcd‘bgpisti'l lor growth and development of pollen tubes.

B The pollen tube erows through stigma and style to reach the ovarv
. : ‘vg.
B It then enters the ovule through micro

~ough micropyle and reaches the synergids, guided by filiform apparatus.

. Pollen
¢ . @ ﬁ
\\ e

Pollen tube
{f — ale Polar nuclei
Cfftﬁl cell AT 2N

AntipEEEL > Plasrga |
( \\\\\\ Polar nuclej.- "/Et?geus ’l e FEE"
1 '. ﬂeﬂ“‘- Embryo Sac Synew
":‘1 @’/]]Ii. ._/ "

ks ' Egg cell ' Nt Filiform
\ ;Z///' o . ‘// appen‘\_a/tue'7
Syw — Male gametes

Vegetative

-. nucleus
(a) (b) —

Fig. 2.13 (a}4.S. of pistil showing path of :
{brEnlarged view of an egg apparatus showing entry of pollen tube into a synergid:;
A Pischarge of male gametes into a synergid and the movements of the SPerms, one into the egg and the

other into the central cell
‘*"———-—__—

(c)

_._

0. Artificial Hybridisation

B Commonly used technique in plant breeding programmes to obtain desirable characters.
) . : k_'.—-_-gx._— _
B Anthers are removed from the bisexu; ers using forceps. This is emasculation and 1s done
—_—“_*
e —

before the anther dehisces.

B The emasculated flower is covered with d pdaper bag Lo_prevent contamination {rom unwanted
B T TR ——— .
Yollens. This is called baggl:///l g. e asvn Lot U
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