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Farthe sake!of ¢oriverierice organisms included in Plantae can be divided into two broad
- cdtelcorieat.esnon-vascular (Bryophyta) and vascular (Tracheophyta) plants. Although

J ' hisgrouping s not according to any specific system of classification but it does reflect
' =~ similarities and dissimilarities among various groups of plants. Each category is divided
into sub-divisions, classes, sub-classes and other taxonomic ranks.

seedmg

Divison: Bryophyta — (Non-Vascular Plants) Common Name
Sub Division Hepaticopsida Liverworts

Sub Division Musci Bryopsida Mosses

Sub Division Anthoceropsida Hornworts
Division: Tracheophyta — (Vascular Plants) Common Name
Sub Division Psilopsida Whisk ferns

Sub Division Lycopsida Club mosses

Sub Division Sphenopsida Horse tails

Sub Division Pteropsida Ferns and seed plants
Class Filicineae Ferns

Class Gymnospermae Naked-seeded plants
Class Angiospermae Flowering Plants

9.2 DIVISION BRYOPHYTA

Introduction
The first plants to colonize land were the
bryophytes. They are generally thought to
have evolved from green algae.

Habitat

The bryophytes are poorly adapted to life on land

and are mainly confined to damp shady places.

Structure

o These plants are devoid of specialized™
conducting (xylem and phloem) tissyes ant
strengthenlng tissues. Only the.r r50ess ot
diffusion sglps in the. tr amportotlul r.)f,.
water ang nm& 218 a5 el as trar 7r1ac'0n
of foodiar otH*r »u*)s ances

o The - plant’, hodly i Nl‘h a proper cuticle,

Y -_\vu*hwut quticle/o-tias a very thin one.

J|’J |\ Ny ae Said to be amphibians of the plant

L world because they cannot live away from e S ~
water. They need water for reproduction. Fig: 9.1 A moss bug, lacking rigid supporting

° They are flowerless. tissue, bryophytes are low profile plants they

are most common in damp habitats.
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“2épendent upon the gametophyte for its nutrition.

These plants show a regular heteromorphic PR
(morphologically different) alternation of
generation.

Gametophyte ~ generation  is  dominan;
independent and free living _ ) L
This may be thalloid as in rnary Jiciwonts Giis |
differentiatzalinto structures recembling e sem |
leaves "ard| ahsoin: ng and anchoring_organs, |
rhizoids, as in irpsset and sce liverworts. The
gemEfopnyte|pr mtug et-a'sporophyte, which is a
I2:s! ‘canspicugts  generation partially or totally

The sporophyte generally consists of foot,
seta and capsule.

The sporophyte is diploid (2n) which
produces in sporangia one kind of haploid
spores (i.e. it is homosporous) by meiosis.
The spores ge_rm":]ate and give Trise to Fig:9.2 Mosses often grow at wet places
gametophyte which is also haploid. as seen here in a small water fall.
Multicellular male and female sex organs i.e.

antheridia and archegonia respectively, are born on gametophyte either on same or
different plants.

These sex organs are multicellular and protected by a sterile covering of cells.

Gametes are produced by mitosis.

Male gametes produced within antheridia are called antherozoids; antherozoids are
motile and always produced in large number.

Female gametes formed within archegonia are termed as eggs.

A single egg is formed in each archegonium.

Fertilization takes place in water antherozoids (n) are attracted towards archegonia (n)
chemotactically.

A single antherozoid fuses with an egg (n) thus accomplishing fertilization which results
in the formation of the diploid zygote (2n).

The zygote is retained within the female sex organ (archegonium) for some time.

After a resting period the zygote develops through mitotic dIVISIOP n.*o a ﬁ.ebw-._-"-

i~ |-\.\,

embryo. A
The embryo ultimately develops into a spO'othyte\Anm e “Ise “'Ip Otj- { 3, O
The entire development of »sporopb«te t..us -"c' kes olt(,e Wi hm the gaitietophyte plant
body. 2
Even vitieh the sm't}pnyte is ul ev eJotr“'t |t-, Fersains attached to the gametophyte for
nouristi=sant ‘ahd (protecticr, b *ta&v aues not obtain chloroplasts and is unable to
perform phato! synthesis, '

Ther) is\ait altzrration of generations in the life cycle of bryophytes i.e. multicellular

'-t:'lmpu( il Gametophytic (gamete producing) generation alternate with the multicellular

aiploid sporophytic (spore producing) generation.

It is a very important phenomenon, which provides continuous genetic variabilities and
selection for the best genetic make up for survival and adaptation in the changing
environment.
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Chapter—9 Kingdom Plantae

o In view of the above mentioned discussion, bryophytes can therefore be defined more
precisely as plants with the distinguishing character as follows: ,
“Vascular system absent; gametophyte dommant sporophvte ”t*aCﬂE,L. 9 ga mnet ) )h\,te
homosporous.” ! [

Fig: 9. 3 sex organs, male (antherldlum) female
(archegonium) of a bryophytic plant

9.3 ADAPTATIONS TO LAND HABITAT

In general, bryophytes developed the following adaptive characters for terrestrial
environment.
Conservation of Water

o Formation of a compact multicellular plant body has helped in conservation of water by
reducing cell surface area exposed to dry land conditions.
o Presence of cuticle further reduces loss of water by evaporation.

Development of Photosynthetic tissue
Development of photosynthetic tissue into special chambers for the absorption of carbon
dioxide without losing much water and exposure to light.

Formation of Rhizoids
There is formation of special structures like rhizoids for absorption of water and
anchorage.

Heterogamy
Heterogamy is evolved, forming non-motile egg containing stored food and motile
sperms.

Protection of Gametes

Gametes are produced and protected by the special multicellular organs called antherldla .

and archegonia. .
Retention of Embryo in Archegonia "

Multicellular embryo is formed, which s retained, aiia DI’) ocw'd wfszu«‘ :"ft‘:maie"

reproductive body during its develupment \RRRR "
Alternation of Generations ' ' ,
Alternation.. of spore__prpaug |rg gl ne ann (5p“nrr p‘.yte) with gamete producing
generai |on (game'&uph\ftp) ‘e 1au|$ the p.qnt To.r:roouce and test the best combinations for
adaptln inith versatile *errcstrlg caaditions.
OUESTY OM-REL ATED TO ABOVE ARTICLE

_l)“crlbe tire, allspiations of bryophytes to land habitat.

\ | b | . "-_'qut aJdaptation made bryophytes able to live on land? (LHR 2019)
' J | '] %) Give adaptive characters of bryophytes to land habitat. (FSD 2019)
How Bryophytes have adapted themselves to land habitat. (SWL 2019)
Describe land adaptations in bryophytes. (MTN 2019, LHR 2021)

How plants applied their different features to live successfully on land? (LHR 2022)
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9.4 CLASSIFICATION OF BRYOPHYTES )

Bryophytes are divided into three classes; Y N T
. Hepaticopsida —~\ A4\ A
. Bryopsida ~ VAT WY (edo
. Anthoceropsida V= vy g
9.4.1 Hepaticopsida (leerwons) \QS) '..'x o L

Introduction( Y \\ N
Bryophyws bmnqng to tns chse Gie called I|vervvorts This class includes about 900
specws Luarwwrt’n arelthis blmplest of all bryophytes.
Hal aatl -
f '-r' o wj aie usually found on moist rocks and on wet soil. Since they live near water, so

~.x-| \
N kJ _l ) = chances of drying out are greatly reduced.

(a) (b)
Fig: 9.4 (a) Marchantia, a typical liverwort, the gemma cups function in asexual reproduction (b) Porella, a leafy
liverwort showing lateral antheridia bearing branch.

Examples
Some common examples of liverworts are Marchantia and Porella.
Features
Their main plant body is gametophyte. .
Features of Gametophyte . it
Gametophyte is haploid. o .f, y \ .-"7- 2 ( ) VR AS
. It may be thalloid i.e. flat or ribbon-like usyally dIChOTQ"“.GUSIy-' ranLhenE* e \ ™~
o It is attached to soil by means of; frizoidse.! ) 1\,1arcif nt a.| Cthe.[ snew\sf’ffmd to grow
upright and are falsely Iea1-v Ie. d'ﬁcran{ szted to fa sel s*em hnd Iea\.es e.g. Porella.
o The sex-0rgens develnp—': the up pér erfargs of the | thatius near the tips of the branches.

o Somet.mras 56X crgzjn 1&*V(‘E~QMm spocial branches on gametophyte, called the
antherldlcrfhc,rﬂs .}rd 1he» archdgoniophores as in Marchantia.
Featiires:o LPpGro;ﬂhytq |
I\ uka [ H*ij DERyte is diploid.

u wx.J o/ "~ Itis dependent on gametophyte.

‘*-. J
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Fig: 9.5 A liverwort, Marchantia bearing sex organs antheridia and archegonia on special branches called
antheridiophores and archegoniaphores.

Archegonia (n) ——» Egg (n)
Plant body (n) / GAMETOPHYTE \

Zygote (2n)

e \ /
4
Antheridia (r) ———» Sperm (n)

Mitosis
SPOROPHYTE
Meiosis
Spores (n) 4—————Sporocyte (2n)  g————Sporophyte (2n)
Fig: 9.6 Generalized life cycle of a Bryophyte showing alternation of generation. 1-—r""’.':

9.4.2 Bryopsida

Introduction
Bryophytes belonging to this class arlf alled mo\tsps, L
They usually grow to form qae ions j Y

Habitat f \ '
Like li; E?w-{o}.ts | M3t/ MOoSse t'- do'. fs.
In con%s“ '-Eo dr;rhqr"brw'-'o )h sr\lhw YOW equally
well in -.au*‘y.ld:n,) p:'adﬁs F-L,"vev'ér water is essential

€ reprol L".CUO"-' fmosses
PRI
‘3:& Some common examples are Funaria and Polytrichum.
' Alternation of Generation
Main generation is gametophyte.

Fig: 9.7 Polytrichum, a hair cup moss plant
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Features of Gametophyte o~ Ir_-_x.
o Gametophyte is haploid and always differentiated into structures, Whlqh—asembln_stém \
and leaves. Multicellular rhizoids are also present. N\ [ 'ﬁf;'a A (s AN a__fgf.l w©r
o Sexual reproductive organs, archegonla ar-u | 1 ."”L,, AR \ -5 '. -”“ -
Antheridia develop on the_tios of! dljiferg-** bl’ancheg on! th= *ar‘ne“‘plant a-in Funaria on
different plants as in Polytri; ‘hmrr' THARIA" >\«
° The arrnehoma ane ﬂ,mltntﬂ';jlwf cr:,:ste-ara’ ar‘ﬁ“ =3 mlxed with sterlle hairs, forming a

structurw*«iadled navdphv_s“% .:“x
Features of Sp m\ph e Vi
Dh (||d pcmon produces hapI0|d spores through meiosis.
3 x'ln ] |“ ])\ar 33-Jta moss, unlike of liverworts, develop into an alga like structure, the protonema.

:::1 “J | el ' Protonema produces a bud, from which a haploid moss plant (gametophyte) is formed.

Sperm fertilization i Zygote Developing

Antheridium
g sporophyte in
/ & archegonium

¢ Wl Mature
\ sporophyte
Eggs
Archegonium
2n \t_
A
Male Sporangium Seta
N Meiosis ,
A Y o gaar::;—teﬁhyte "o
Bud - SpOI’GS F |I{" _.___F_El ‘-.II ﬁ- | ::;L__.III'I_EI N i
Rhizoid ’ * reﬁlf:!..sied‘»H || (o \ I_}Q:;;k_
1ZOl \/'. -,1' . Cla' r/\ (
Germinating n ;—ép{ f‘ \ CDﬂer-'l‘ylmm VY yptra

\ (\ 1\ ?Elg 0'8Mo“53 e oy cycle
9.4.3 Anthoc‘rimpsrd'-a ("—I.prnv.,lo:rtn\.l -
\

Introdue{i ]p
'“\ VJ; .jv'iﬁs uelonglng to this class are called as hornworts. This group is slightly

'.\ | i‘* l vanced than Bryopsida and Hepaticopsida.

MAS xample
One good example of Anthoceropsida is Anthocerous, which is also found in the hilly

areas of Pakistan.
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(a) (b)
Fig: 9.9 Anthoceros, a hornwort (a) Gametophyte with attached horn-shaped sporophyte (b) V.S. of sporophyte.
Features of Gametophyte

o Gametophyte is highly lobed and irregular in outline.

o Antheridia and archegonia are partially sunken in the gametophyte tissue.

Features of Sporophyte

o The Sporophyte exhibit many advanced characters due to which it can survive better on
land as compared to other groups.

o Except for a little early stage of development, the sporophyte is not dependent upon
gametophyte for nourishment and protection.

o It has stomata and chloroplast in epidermis and can thus photosynthesize its own food
rather than obtaining it from gametophyte.

o It has a waxy cuticle to check excessive loss of water (desiccation). ,,,f ““‘.,

o At the junction of foot and spore producing region, there is a band o m §t‘emat| T __j\ll 3'.,"- 3
This tissue keeps on adding cells towards the spore- produ0| @Ifr;ﬂdru g “thé folr a@
maturation and dispersal of spores m th\" c.n L:.Sltﬂ‘qr .t st g{ﬁh 4&3& or thls
meristematic tissue the spowphyte ps{,ﬂ“ln I'Pal,l 0 rn-.{eng'-*h for an indefinite period of
time. , A= -
Due to@rﬁ el ha_‘ac—twf’g:?w-.lspormp\fe-. ( ﬁuls u*éﬂrvwe as such even after the death
and dece,ry. f\ > gaimetophize. | ™

;REL i¢ —S;, -'I@ -RELATED TO ABOVE ARTICLE
|he, the-sharacteristics of liver worts.
“-{Nlj

Malrl the life cycle of moss.

ﬁr\ﬂ(\ Write note on Anthoceropsida.
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9.4.4 Alternation of Generations

o In the life history of liverworts, mosses and hornworts there are two distinct multice!!u:iér‘
phases or generation. [ [

o These generations are haploid gametophvte and ,.;mld spump. y1e v:ricl r39u.arly
alternate with each other.

o The gametophyte is the doininarit J"nt r 1t| on becau e |t S rmrc conspicuous.

o It prova\fs gametes,calied sper:nafoLuds anc egyg, therefore called gamete-producing
generatizi.! .

o A hanloid ,per*r:atonld Tres W|th a hapI0|d egg to produced diploid oospore.

o~ he bosporeldiesnot produce the gametophyte directly but produces a totally different

. p ant cailed sporophyte.

e ' The sporophyte in bryophytes is a less conspicuous generation, which is usually
differentiate into foot, seta and capsule (also called sporogonium).

o Spores develop within the capsule by reduction division (meiosis) from spore mother
cells.

o The sporophyte produces spores and is, therefore called spore producing generation.

o The spore on germination does not develop into a sporophyte but gives rise to the
gametophyte.

o Thus in the life history of a bryophytic plant, the two generations, the gametophyte and
the sporophyte, regularly alternate with each other.

o The phenomenon of alternation of gametophyte and sporophyte in the life history of a
plant is called alternation of generations.

Mitosis

Sporophyte
(multicellular

Zygote /;D diploid)
diploid f\J 2n
[ \
Fertilizatio 1 Meiosis
/ J
@ faploid Gametes @ 6

(@)
@@) /_\ @ Haploid
® G spores

ametophvte LS ~ 1 - -
)\‘ (multicellular \ Amm? Y [ b
Mitos s haplgay, e SRRAYAT N e —
) (n) e | [ | T T '-_“ s
1 . .-'\_/
Fig: 9.10 Graphlc representat|0| ot thed; tbrn’itionof’ qamﬁto Wh,./tlt cnd spu. uph' m- generation.
o It should. lie noted that e \ganes ophy &, O%- 'ﬁapr!o* _stdge begins with spores and ends at

gametes; nheldas tive sphrdphyte.b \ez;ur“ wiin oospore and ends at spore mother cell.

9.4.4 (a) The Significance ¢f Alterriation of Generation
=, $eme of! tho' significantly important points of alternation of generation are as follows.

TP "|l.ce hbderiatic recombination

vuring the formation of spores from spore mother cells by meiotic division reshuffling of
genes occurs. As a consequence, a great variety of spores with different genetic make-up
are produced. These spores in turn produce gametophytes with different genetic
combinations.
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Better chances of survival

The gametophyte with better genetic makeup will have a better chance fersurvival-in ine
environment where they occur. On the other hand gametonhvf w/th {ess acvar|tgents
characteristics will be eliminated. There is'n¢; reshuffiing of gérias during gametigeriesis
in the gametophyte as gametes are-produced aiter, mitosis., The'\oospnre aeveloping after
fertilization_now has a new'gzngtic rhalietp \as e¢smpared 1o tha-parent. This genetic
variatignipasses-to itie-nen: sporephyls vv'r.n'c-h on maturity once again produces further
geneticirecomkingtinpn\whish are-traisterred to the gametophyte. In this natural process
the snoropnite thus prisvide a large amount of genetic variability and nature selects the
hiest genetic cimbinations.

=vlution =

On base of variations, natural selection acts on populations and thus cause evolution.

QUESTION RELATED TO ABOVE ARTICLE
Write down the significance of alternation of generations. (GRW 2018)
Define alternative of generation. Explain significance of Alternation of generation.
(RWP 2019, 2021)
Why sporophytes and gametophytes alternate with each other? Give its significance.
(RWP 2022, GRW 2022)
To what does alternation of generations refer in the plants? Describe Sporophyte
and gametophyte. With which stage is an adult animal comparable? How are they
reproductively dissimilar? (Exercise Question i)
9.5 DIVISION TRACHEOPHYTA
Tracheophytes are called vascular plants because of the presence of vascular tissue i.e.
xylem and phloem. These are the successful group of land plants. They are able to adapt
the rough land habitat most successfully and amongst them, the flowering plants today
have dominated land habitat.

Reasons of Predominance

bR

S.
6.

The evolution of following complex vegetative and reproductive characteristics enabled the
vascular plants in general and flowering plants specifically to become predominant flora of
land.

Root, stem and leaves.

Vascular systems in stem, roots and leaves. e 2 (L
Protected sporangia, leading to the evolutidn Hf seed.— SN I B P
Pollen tube for safe and-wyater- .nd-epe raent, transmisyion of male gamete to female
gamete. 70N ’ |

Flowey a._L! fluit—"_ 5~ Lo\

Heterorrorphicialigination ot gcaxr.?%_‘tion

Divisions of Trachropany:es

el frachecohyies are further sub-divided into four sub-divisions i.e.
Diilopsida.

Lycopsida.

Sphenopsida.

Pteropsida.
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9.5.1 PSILOPSIDA (PSILOPHYTA)

Introduction
Psilopsida is considered to be the earllest group of vascular nlqnts ﬁh\ glour s c| 0
called as Psilophyta. i e vy N [ [ C
Examples ) g
Most of the representative 3f this-i; oD/ hc ve bna orne e>t nu, foi ©) ample Rhynia,
Horneephiytin, Psnlora..ykon Ly orksm e —
There axe anly twe-ivi n1 gene 2 P Lotuny aiid Tmesipeteris.
Features |
Featl resof :percphytl
N6 par Dpinyte is “rootless.

' o I its stem is differentiated into an underground rhizome and an aerial part. Both are

dichotomously branched.

J The rhizome bears rhizoids. Both rhizoid and rhizome perform function of root.

o The aerial branches are green, leafless and bear small veinless outgrowth, and carry out
photosynthesis.

o Reproductive organs (sporangia), which develop at the tips of long or short branches, or
on lateral sides of branches.

o Internal structure of stem is simple. Vascular tissue is narrow, central and solid without

pith. Cortex is wide.

Y % 4
N

L .'.
. J

NN A \ s\Qﬁ ol PS|Irs:'_:.=n
a) Lhicl. cTorﬁousI" leafigls Lra”\Ch‘
(b) Theer, =ct br mches oF &irother species, showing brown sporangia.
Feat:: remf Sa net0p1 rte
L0 1||€? ljo. vetophyte is thalloid, colourless and underground.
e " Its cells contain a fungus, which provides food to the gametophyte and in turn gets

protection from it. Thus they develop mycorrhizal association.
9.5.1 (a) EVOLUTION OF LEAF
Leaf is photosynthetic organ of plant.
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Plants before Evolution of Leaf
Early vascular land plants did not have true leaves or roots. They were small in size, wsia- | {
dichotomously branched erect smooth aerlal parts and eqllﬂ-'ly S1I|W’lu subte‘r aneon Ju

anchoring and absorpting rhizome. _ T\ _ WoN [ (O
Example ) ANV NS
Rhynia had the same struc ul al lax eut i8. .noke'i stﬁn- W, uhout leaws
“‘\q i 1 .‘_- X .. 1 _._ 1 '. ._.- _.__.
k. - \ AR,
AR
A Y ,
B J (‘c rprﬂs ﬂo\ TR | J U :
J (M4 fos:al o1 Cooksoma . ‘ Reconstruction of
o[ ‘approximately 350 C°°kt3°t'.'"3 to Zhow
A vegetative an
million years ago reproductive parts

Fig: 9.12 Cooksonia: an early asclar plant bearing sporangia at the tips of the branches.
Types of Leaves
There are two important types of leaves;
o Microphylls
. Megaphylls
Microphyll
“Such type of leaf, which is small and has single undivided vein (vascular supply) is
called microphyll.”
Evolution of Microphyli
Rhynia-like plants started to form leaves as small scale like outgrowths. These
outgrowths were not supplied with vascular bundles, therefore they were not regarded as
true leaves.
Lycopods were the first plants that formed the true leaves and roots.
However in lycopods (e.g. Lycopodium) the leaves are small in size. Each leaf has a  _ —,
single undivided vein and called as microphyll. — r"_" "-..:"_‘\-ﬂ\,:'-l S\ '.
Megaphyll ~ [ ) AT JAL R
“Large leaves having divided veins and veir 1ets wtfh AN Vpa'\}'ie‘d. lg'a hﬂﬁde il ’.a-ﬂ’fmag
are known as megaphylls.” — 3__:? = A \ VLN
Megaphylls are characteris'i |c fc. Tl n‘lﬁnc sned ?Icnbs \ PR
Evolution of !‘wmaphvll —~ VW
It is suciges: ec hh evc Iutlorf o*rﬁhﬂexﬁr,..ylls started from a dichotomous branching system
in seme'or! r’mt e fem ike- plants approximately 350 million years ago.
M ] | tq I lscu med that evolutlon of a megaphyll included series of successive evolutionary
0\ J |‘~.:-| AN "1J=pa This process of evolution was very slow and gradual, which completed in more

W% % than 15-20 million years. These steps are as follows.

L,
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Overtopping
“It is an unequal development of various branches” : _
During this step, the dichotomously branched aerial portion of the ster-siinwed negml
branching. Some branches remained shori-while otheis arew; ‘anc/e; F’dr‘u“d atia-much
faster pace. All these branches gre '\I 1N dlff’- reli piares

4«6 %
ﬁ,

Istomous '/
branch !
system

Overtoppingy
or unequal 3

Planation { :
Cc

Fusion § -

D ot
Fig: 9.13 Successive evolutionary steps in the evolution of leaf.
Planation
In this step there was arrangement of unequal dichotomies in one plane. This process is
thus termed as planation.
Fusion/Webbing
During this step, the space between the overtopped dichotomous branches was occupied
by a sheet of parenchyma cells, which connected these branches forming a flat lamina or
leaf blade type of structure, having many dichotomously branched veins.
During course of revolution fusion of the vascular strands resulted in net or reticulate
venation pattern.
Significance of Leaf
Leaves have increased surface area for absorption of light, thus caused increase in
process of photosynthesis. -
QUESTION RELATED TO ABOVE ARTH !.'] _
Describe evolution of leaf and its meortan e in vascilar ')Icr ts | -j & NO~
Discuss different evolutigaary steps in i e| /oILtlon cf r1aqa ph\/IF lear (DGK 2019)

Write down a note on evgluticit bf |£cf ' / / (GRW 2021)

Descrile, in Jetail‘evolut ibn'of leaf. |\ | <iLHR 2018, MTN 2021, RWP 2021)

How nieZant! \,!Is c*'omd Dl “'\5\ bl ir evolutlon in detail with the help of diagram.
(DGK 2022)

o What is| tr e mwpc.tance of seed in plants? Discuss significant events in evolution of
oo [Ndded
NIRNVAVA (MTN 2022)
How dose evolution of microphyll differ from evolution of megaphyll?  (FSD 2022)
Describe evolution of leaf and its importance in vascular plants.

(Exercise Question iii)
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9.5.2 LYCOPSIDA

Introduction
Lycopsids are not mosses but are called club
mosses or spike mosses because their
club/spike shaped strobili_and smialy leaves | |
(thought with vascular tI‘SUQ, r'é':e-fnUTe \!
mosses.—. o
These arz <someétimes caaled 1ruur\1&prn‘s
because| o1 the'r| slfgnt efemN:nce to the
._cunwcreen plln S

) ”"'I . Fig: 9.14 Lycopodium: a club moss. The
- T E 3_!}' inle’ - sporohylls are clustered at the tips of branches
' J [ %] N '—yCOpOdlum and Selaginella are common into club shaped structures called strobili

examples. Selaginella resembles seed producing
plants (spermatophytes) because of its heterosporic condition.

Features
Features of Sporophyte
The plants of Lycopsida have sporophytes differentiated into roots, stem and true leaves.
o The leaves are small and single veined also called microphylls. The arrangement of
leaves is spiral or opposite.
o The sporangia develop singly on the upper side of the sporophylls, which may or may

not be arranged to form strobili. Sporangia may be of one kind as in Lycopodium or of
two kinds i.e. microsporangia and megasporangia as in Selaginella.

o In some Lycopsids such as Lycopodium, leaves and sporophylls are without a ligule
(small outgrowth). In others, the ligule is present on the upper side of the sporophylls,
near their base as in Selaginella. The Sporophytes are thus referred to as ‘homosporous’
and heterosporous’ respectively. This condition is called homospory and heterospory
respectively.

Features of Gametophyte
Gametophyte of chop5|da is malnly underground

g 2a nctn o Iv >Cpsida. (LHR 2017)
" 'SiDA

():-n.'\

. ] | I.]c]()dhutlon
Plants present in this group are called as horsetails.
Example

Most common example is Equisetum.
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Features e
Features of Sporophyte e AR AR R
o Sporophyte is differentiated into stem, roots and leaves.  —, I" TN ALY/
o Main stem is not smooth, |t has Iarr'c numb=r 1f 1dges qnd fL rrow—s | r,n .

o Leaves may | be expanded cr sca!- .w(e end aie ¢ i/vc Ve ar mnuee i w hg_;rls

o Plants it ne:onglr 40, t 1' grf) lp are\Q 50'ca IIedf rthrophytes because the whole plant body

is compos=d cf Iarge num[:\er of Joints. They represent nodes. Each node has whorl of
R ~hrm]mhes '
) kJ IL . .Ine sporangia are born on structures called sporangiophores, aggregated to form cones.
I Each sporangiophore has a slender stalk and an expanded disc at its free end. The
sporangia appear on the underside of the disc.
Features of Gametophyte

Gametophyte is thalloid and grows upon clayed soil and on mud.

Fig: 9.16 Representative of three of the subdivisions of vascular plants (a) club moss Lycopodium (b) A

horsetail, Equisetum (c) A tree fern. — ?x
9.5.4 PTEROPSIDA . AacAN 9) :'- \uv
- - - = - "“'. il '.-'"..- '-\.:l\'\\\'-x I II ."-..--.--". II' \ -\.Itq_ \H- -. .
Pteropsida is divided into three classes; b TV T WA EA0 —
. Filicinae 'Ff'. e Vi)
=\ ~ I I.“'x e T -
. Gymn@sp.t-rn-;ae ,—-J
. Anglospelmae- ViR

_-x_' ‘nej cle a<s = *Ilue,eae contalns seedless plants foliar sporangia (sporangia attached to
"‘}| |-_ N | “hbl“us The leaves are called fronds. When the frond is immature and young, it is coiled,
this pattern of development is called circinate vernation. It is an important character of

this group.
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» i:7 fr baig oagi attached Fi: 9.18 Ferns. A ostrich er growing on a
To the underside of the leaf. Forest floor. See the coiled immature and
Young fronds ready to uncoil.

9.5.4.1 CLASS FILICINAE
Introduction
Plants present in this group are commonly called ferns.

Features
o They are worldwide in distribution and are especially abundant in tropics.
o They are mostly shade and moisture loving plants. Few are able to live under dry

conditions. They grow on hills and in plains.
Some are epiphytic and grow on the bark of trees.
They vary greatly in size.
They contain foliar sporangia (sporangia attached to leaves), such leaves are called
fronds. When the frond is immature and young, it is coiled, this pattern of development is
called circinate vernation.
Examples
Important ferns are Dryopteris, Pteridium, Adiantum and Pteris etc.
9.5.4.1 (a) Adiantum (Maiden-Hairfern)
Introduction
It is one of the most common example of fern, belonging to class Filicinae.

Habitat Ty
It usually grows along moist walls, water courses and drains. — AT AL
4 \ I,f'._w BRI
Structure [ I'xf » \ (CAL JJu
. It is small herb consisting of stem, roots ang-‘gaves. -, r,-v’ "\"\' | Ve
. Stem is short, thick, underground, usnall h'“al 'ohEd hcr'zc-ntall'l g;owm‘* "ffi’iome
o Rhizome is protected by bro'}Nn'sh-aCa‘ecl u}l”“d mmer.tn c-nu.c-ov *rﬂd by persistent leaf
basis. - LY x_.x**

1\,
FlbrouE_%d'Jentn“@@ ert;" a*IS‘{h}q‘ thelowier s S|de of the rhizome.
Compomnd edt; fe‘s mr .fmn ;Is atisg from the upper side of rhizome. Young leaves show circinate

A \ i L]
1 | -
|

~ tlor 1 -
VA |‘ ‘asJ e] i u° (5:&iK) and rachis of leaf are black, smooth, and shiny (hence called maiden hair
™ ™, -\._.". % n—
ll"a.\'.l A , | et < ) . . .
'x\'_f! 'm.-l g The leaflets (pinnae and pinnules-leaflets of second order) show dichotomous venation.
o Sori (groups of sporangia) are born on the underside of reflexed lobes of the margins of

leaflets and are protected by bent margins of the leaflets, forming false indusium.
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Life Cycle

Life cycle of Adiantum shows heteromorphic alternation of generatlon m W lCh
Sporophyte being dominant. -
Gametophyte small and reduced byt eparale ¢ ru nUepe“ldﬁn*

Structural Features of Sporophyte

Differest dtrt:ctural feaiuras ars a3 folldvs:—

The dipiic, Spordbiyte ‘praducss. nixaer of sori. The sori are green but when ripe they
beceime dark brpwn =

F=uoh! surust consists of a number of sporangia covered by false indusium. The leaves
earing sporangia are called sporophylls.

Each sporangium is slightly flattened, biconvex body (capsule) born on a multicellular
stalk. The capsular wall consists of a single layer of flat, thin walled cells. The edge of
the capsule is made of two parts i.e. annulus and stomium.

The annulus occupies three fourth of the edge. Annular cells have their radial and inner
walls thickened.

The stomium occupies one fourth of the edge. The stomial cell are thin walled.

Conversion of Sporophyte into Gametophyte

Inside the sporangia, haploid spores are produced by reduction division (meiosis) of
diploid megaspore mother cells.

The annulus of the sporangium contracts in dry weather, the stomial cells being thin-
walled rupture and spores are dispersed by wind.

When a spore falls on a moist soil, it germinates at a suitable temperature and produces a
haploid gametophyte or prothallus.

Structural Features of Gametophyte

Different structural features are as follows:

The prothallus is an autotrophic, small, flat, heart-shaped structure.
At anterior end of the prothallus is a notch in which lies the growing point. Its size is .
about one-third of an inch at its longest diameter. — _

It is horizontally placed on the soil and has unlcellular....w)lus OE'I !.*f '0\, fer sw
towards the posterior end. The I‘hl Lds fix th= pu ’)tﬂaHLS o thu wi cnd AhsGiD nutrients
for it. ' e ) -

It is co'ﬁno'é'ed of rousaec, thirs "Ile'd ells-The ma;‘g’ih of the profhallus is one-cell thick
but the Frndlé pai[ is tnany.- ceI] thitt-snd i cushion-like.

It is-monoeticus a el_maig ‘and female sex organs appear on the underside of the same

ioihathsrrine mature prothallus, archegonia occur near the notch and the antheridia

aie 'sbattered among the rhizoids.
The archegonium consists of a ventor and a neck. The ventor contains the egg or
oosphere and is embedded in the cushion of the thallus.
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Conversion of Gametophyte into Sporophyte ._,--v-r;__x
Each antheridium produces numerous spermatozoids which are . *="1ally cmk,ﬂ'u {a*. RS

&

multiciliated. They reach the archegonlur. I)y swm*"m.“g, '~ﬂ Nate!,' ‘-ef ?’L_al'm*‘m%urs

and an oospore is formed.;1 ne oos._:f‘re sfomns t1e Sporpph /té "oxi‘n(-. Sporophyte is first

attachec-t( tive game;_r ..~ft€» bu liter b:-y;om&s |ideeéfuuent

I- .:::'lf-l II". II'I .I;- -.-? A -'- ! '/3\}—-.

1RIRARES \ Archegonlum

: ] N N J‘Q;J | o\ .0 / o E99 (n)
RN -
‘q._.l kY, '-\ ) ¢’ s’.
J | N Spore ( 'ﬂ/’, S & : Zygote (2n)
 Rhizoids" ' ? ¥
‘ Gamotophyto 4 y
(n) A
Antheridium
(n;;orm ‘ mitotic division (2n)
Embryo (2n)
(cluster of t;:::;:;;"g
Iporenge) Gametophyte
Rachis
. \ Apical notch
Sporopohyte (2n) 4 4y antitious N — ¥a '.""'.."'.
roots 3 \ ."'::J 6:; :I Wuw
Fig: 9.19 Life hlsto:yu?fAdlar,m'm ‘:\\\l [ j I"':?M“'—"} -
TECLEREE
ExplaifTif, d det "safi’ 5?-.'1"3 AR\S "I' H" -
p ﬁl,l a—»-" 99 TK\_,_ ™
Explam in '"Je.lc.ll .‘_ycup'§|dq- »
J x aq]lbln'.'n.d.atlr.-ophenopyda
Q‘*I I\‘}ﬂ *:l' ﬁ | \‘!:JISCUSS life cycle of Maiden-hairfern. (GRW 2019)

Discuss the life Cycle of Adiatum. (LHR 2018, MTN 2018, DGK 2019)
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9.6 EVOLUTION OF SEED HABIT _

ok wnE

[EY
~

Seed plants (spermatophytes) predominate over non-seeded vascular plaris: :

One of the most significant events in the history of land plants-was the developyien. 6f
seed habit. It was an important charqe in the| rerrosidsiive-sysiem ¢f the Vascltial piants,
which occurred approximaczly 382<miiiion ‘years'a¢c. First'comylete seed appeared
approximately 365 million'years #go during latz\Devoniar-period. '

Technicaily a ssed miay-be\ Cefinet.as a\fertilized ovule.

Anovu'e lsar. ntegumentediin leiiscent megasporangium.

InteCumienity ase steciaiized protective coverings around megasporangium, which vary in
Ngbers —

All seed producing plants are called spermatophytes. Various steps involved in the
evolution of seed habit are as follows:

Evolution of heterospory.

Retention and germination of megaspore within the megasporangium.

Development of protective layers around megasporangium.

Reduction to a single functional megaspore per sporangium.

Development of an embryo sac within the sporangium

Modification of distal end of megasporangium for pollen capture.

Evolution of Heterospory

Primitive vascular land plants produced one kind of spores, a condition called
homospory. All groups of land plants up to pteridophytes are homosporous.

During early phase of evolution some plant groups started producing two different types
of spores, the smaller ones called microspores and the larger ones called megaspores.
This condition is called heterospory.

The microspores produced inside microsporangia germinated to form male gametophyte
or the microgametophyte.

Megaspore germinated to form female gametophyte or megagametophyte.

Retention and Germination of Megaspore within the Megasporangium

During the usual reproductive cycle in the heterosporous vascular land plants, the
megaspore used to be shed and dispersed soon after their formation in order to germmate
into female gametophyte. -
In some plants (e.g. Selaginella) the megaspore was ot ?'Iowe; LU escay| e 'no*n.'
megasporangium immediately after its forrjation. — L { =
In others, megaspore was bz manent!v retaimeq Wrth1n e megaspua 1g|um Here within
the confined wall of megas pcrenmL mi, the mec asp"r-e ge. minated toform egg containing
female gare. ophyies ¢ \ \ }

Develop ment of F’ratvc ive Lo\/\ rezound Megasporanglum

Some bramch | like, ! structies of Sporophyte surrounding the megasporangium fused

| .zl.r-iﬂ.md miegssporangium  to  form protective envelope or integument. The

nlegasporangium tightly locked by integuments became totally indehiscent. This
important change led to the evolution and formation of ovule, which is nothing but an
integumented indehiscent megasporangium. In this way more protection was accorded to
the egg-containing apparatus in terrestrial environment.
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4)

Reduction to a Single Functional Megaspore per Sporangium

Each megaspore mother cell within a megasporangium used to produrﬂ .’uur functinnal
megaspores. .

If these megaspores germinate to i 1duce four vlanle fernaie | 1a“netupnvtpg ‘I here may
have been a competition fcr gpnace &ic foo5-an! ong the cur gemitoptiytes.

Early vascilar plants soopted 2 naw! stietegyi.el orly one megaspore was selected for the
further Sevilenment, intc, & hegithy fzriale "gametophyte while the remaining three were
abortad. L)

[Develepimentof an Embryo Sac within the Sporangium

Tne single healthy megaspore retained with the megasporangium germinated to form an
egg containing female gametophyte called an embryo sac.

Modification of Distal End of Megasporangium for Pollen Capture

When most of the structural and functional changes leading to the development of seed
habit were completed, another important modification took place in the megasporangium,
which was now integumented, indehiscent and permanently attached to the Sporophyte.
The distal end of the megasporangium became modified for capturing pollen (microspore
containing male gametophyte).

Pollen after being trapped in the distal cavity of the megasporangium produced pollen
tube, which carried male gametes deep into the embryo sac to fertilize the egg, forming a
zygote, which forms an embryo. The megasporangium (ovule) after fertilization is
transformed into a seed, the integuments becoming the seed coats. The seed offers
maximum degree of protection to a developing embryo under the unfavourable terrestrial
environment. The development and evolution of seed habit was a great success and a
giant leap, which ultimately enabled plants to colonize land permanently.

QUESTION RELATED TO ABOVE ARTICLE

Discuss various steps involved in the evolution of seed habit.
Write main steps of evolution of seed.

Discuss at least four steps for the evolution of seed habit. —~I(DGK.20Ziy '
Describe the evolution of leaf. e (BV\/F 20’”\

What is the importance of seed in. plant“’? D'°-"ln$ S| gr*n icant £ve 11.5 ..| aldtition of
Seed - T T | T

- \ \ 1 : (MTN 2022)
Relate Hvtﬂrn po'"/ aml foc rflééu; or of megasporanglum with adaptation of seed
habit ir sperrrmtopny el : (SGD 2022)

__\If“_qat is'a dgad?'vvhy is the seed a crucial adaptation to terrestrial life?

. (Exercise Question ii)
Discuss evolution of seed and its significance. (Exercise Question iv)
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9.7 CLASS GYMNOSPERMAE _ IR

Introduction =T
‘Gymno’ means ‘naked’ and ‘spermae’ means ‘seed’. N ™ R T R RN,

Thus the term gymnospermae means nakul- eedea’ i anfs N

Characteristics A A T T TR R T TR U

Gymnosperms are one of ht sace! \s=ful :]r u ] cf 366’] Di aruo, W hl\,h are worldwide in

distribicion. | g 1A ’, A
They cosiatituré ab’o"lt o e it mf‘of\% world’s forests.
The qyrangy pérms are Neted obporous plants, which produce seeds but no fruits. The two

\ J kKir: 'Is. of’ »pmnq ar&' microspores and megaspores, which develop on microsporophylls and
--.me*t sporophylls respectively.

The ovules in these plants are usually borne on the exposed surfaces of the fertile leaves
(megasporophylls). These ovules, unlike those of angiosperms are not enclosed but lie
naked on the surface of fertile leaves.

They show regular heteromorphic alternation of generations. They have independent,
dominant sporophyte but less conspicuous, dependent gametophyte. The female
gametophyte is permanently retained within the ovule.

The megasporophylls bearing ovules are not folded and joined at the margins to form an
ovary.

Classification of Gymnosperms

The important genera of gymnosperms are:
Cycas (Sago-palm)

Pinus (Pines)

Taxus (Yew)

Picea (Hemlock)

Cedrus (Deodar)

Ginkgo etc

I r.d JClZQ () Do 23 ree-habit an geera )

Flg 92 (a)Glnkgo |oba

| Organograph
QUESTION RELATED TO ABOVE ARTICLE

Write a note on class gymnoperae. (LHR 2021, MTN 2021)
Write a detailed note on class gymnoperae. (DGK 2021)
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9.7.1 Pinus-Life Cycle

Introduction : -

Pinus is a conifer, which belongs to class gymnospermae Cnn'.m ¢re rigreospor )US,

Life Cycle WY [ (EA0~—

In the life cycle of Pinus, tiie domi. Ot dipioia épcrophiyricigeneratior alternates with
II‘ICOI’]SpICUO'IS gametophytv gereration. The *ncm prant bhegy is Spcfophyte

Steps of Life (Cyicle witrCriarac erlcflc ':eat Ives

Formation of (>ongs R N

Male-ard femalt chied are produced on same plant.

¢ | %/ ale carles are small in size and produced in clusters on an axis.

/"l Female cones are large and conspicuous.

Formation of Megagametophyte
The megasporangium is located on female cone. Each female cone is composed of large
number of spirally arranged scale leaves (megasporophylls), which are woody in texture.
At the base of each scale is an ovule. An ovule is actually a megasporangium, which is
protected by two integuments.
Each megasporangium has a single diploid megaspore mother cell. The megaspore
mother cell divides meiotically to produce four haploid megaspores.
The functional megaspore (n) undergoes mitosis to produce female gametophyte or an
embryo sac. The embryo sac contains one to several archegonia. The archegonia contain
the female gamete or an egg.

Formation of Microgametophyte
Microspore are formed in microsporangia, which are present on microsporophylls. The
microspore germinates within its own wall to form a small inconspicuous male
gametophyte (microgametophyte) by meiosis.
Such a microspore of seed plants that contains the microgametophyte or male
gametophyte including the gametes is called a pollen grain.

Pollination
Pollen grain in Pinus has two wings attached to its lateral sides. Pollens are produced in
great number and are carried by wind. Due to wings pollen can float in air for alonger
period of time and can travel long distances. o :
During pollination the pollen land directly on the ovules —~5 5 H_ -

Fertilization = AR A
Only few pollens are able o germirzie 10 form) poHen tibes) th ro Jgr WhICh male gametes
are transferred to the erhryo séc foi fertilizasion..
More thai) nn2 £ga fan ire Tertit nze@\lkl) Tnim-séveral zygotes, but one zygote usually
survives t¢ fort: al sng e embr\ 0. After fertilization the ovule becomes the seed.

Germinatibn o New ap.o.’dphyte Plant

. J _'I»'-' | 1T i ‘contains an embryo along with some stored food material. The seed upon
| %,

germination gives rise to a new sporophyte plant.
o In the life cycle of pinus, the dominant diploid sporophytic generation alternates with
inconspicuous haploid gametophyte generation.
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Wing Scale e
sed\ |~ O\
Megaspore 5 Poliination, * = an [ [52 ) (L
% __ PolleriEmgil —) 745 S N | (O \O~
\ L TUbe . oo\ AR LN N
5\ 70 Fertization! ) \Unnijigection |
~TV e\ fdidn '1'"2?3?3[”:? ansi—of seed, showing
A\ i |\ | pelimsish) = ambryo
AiRIBE A Neiosis"— Microspores
T L s —Microspore 2,
) J IN s %A ‘ mother cell
NN TN Y A . Pollen-bearin :
-__h-_J [ -.h| Y| - _—Me aspore _ coong‘ beari Q Pine
N AV *, mother cell = seed

Longisection of
‘\ __cone, showing \ 4
= scales,

Cross-section of
cone, showing scales

Owvulate S h .
(seed-bearing) SPOrOPIYIE  Seedling
cone

Fig: 9.21 Life Cycle of Pinus
Give life cycle of Pinus.
Introduction
‘Angio’ means ‘close’ and ‘sperm’ means ‘seed’.
The term ‘angiosperms’ literally means ‘enclosed seeded plants’.

Features

o Angiosperms make up 235,000 of the 360,000 known species of plants.

o They are heterosporous, autotrophic plants.

. They are most abundant and most successful of all the plants on the earth. ek
. They produce flowers, fruits and seeds. 2N "". VL
[ ]

ovaries. The ovary after fertlllzatmm!s chamged irtora Jltfmm&mihq' '=e(‘;o,,ﬂ LA

(a) (b) (c)

Fig 9.22: Some of the remarkable diversity of angiosperms is shown in these photograph The species
shown here are Dicots (a) fragrant water lily, (b) wild geranium, (c) Indian pipe a parasite, an angiosperm
that lacks chlorophyill.
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9.8.1 Life Cycle of an Angiospermic Plant

Introduction .
Angiospermic plants show heteromorphic alternation of generﬂhors ‘

Features ¢ -

o The adult plant is diploid Sroropht e mocH Yl fe’entmtfad |r.fo rou‘s ster.‘. and leaves.

o At maturity, Sporophyte pian; protiiices flower:. -
. A flower s 'a modifisa shoot! vihith \conzists of-a pedlcel thalamus (torus) and floral

leaves “zopaly, | petals,| siarnens ‘and-tarpais). Thalamus and floral leaves, especially the
stamens, and car pols are, so ‘wodified, that they do not even look like stem and leaves
: re‘cectl\,elw .
o % The depais and petals are non-essential or non-reproductive parts. Sepals protect the inner
parts while petals attract insects for pollination. When the pollination is over, the sepals
usually and petals always fall off.
o Stamens and carpels are the essential or reproductive parts of the flower. The stamen
consists of a filament and an anther. It is male reproductive part of flower.
The carpal consists of a basal broader part, the ovary, the style and the terminal part of
the style, the stigma. Carpal is female reproductive part of flower.
Life Cycle
Different steps occurring through life cycle of angiosperms are as follows.
Formation of Megagametophyte
The ovary contains ovule, which consists of an integument (covering) and tissue the
nucleus present inside.
Inside ovule, a megaspore cell is present, which on meiosis produces four haploid
megaspores (n).
One remaining functional megaspore divides by mitosis to form eight cells. Two groups of
three cells each, move towards opposite poles. Remaining two central cells join to form diploid
fusion nucleus.
Out of three cells present near micropyle, one is egg (central).
This seven celled structure (containing egg and fusion nucleus) is called female
gametophyte (megagametophyte).
Megaspore Mother Cell s> Four MegasporessmmmFunctional Megaspore BmmEqq + Diploid Fusion Nucleus
+ Synergids + Antipodals

Formation of Pollen Grain

Inside pollen sac, several microspores are produced by meiosis. Each miciospore censists, ™| | |

of two nuclei, generative and tube nucleus. Thls mlcrospore IS &5, calleu 5’" polle \ 1ra~rr
Pollination - -
During pollination, pollen grain is *ransfp..cd I’IJnJ omti ey cf ta ne‘n tn stlgma of carpal.
Formation of Microgametophyt¢, | / j
After pui'ma ion, rellen gre jin' Jedminaigs te-iorm-geilen tube.
The geissiative| nucieus nf ithe "?“lcqa \pore-aivides by mitosis to form two male gametes.
At this <taye of ileve! oF, nert.-ihie pollen grain is called male gametophyte.
9.8.1-a) Molble Fartiiization

. J N "1. e e tube grows through the style, enters the ovule and then reaches the female
™

gametophyte Here it discharges the male gametes (sperms).
o One of the sperms (n) fuses with egg (n) to form zygote (2n) also called oospore, which
develops into an embryo.

171



Chapter—9 Kingdom Plantae

o Other sperm (n) fuses with diploid fusion nucleus (2n) endosperm nucleus (3n), WhICh
develops into a multicellular nutritive tissue, the endosperm. -
“Such type of fertilization in which one sperm fuses with the egg Ang-atner 'with fus uﬂ
nucleus is called double fertilization, whicl: i¢, charactaristic-featire: )fﬂm eingplants”.

Polien grain
E ~ Generative

cell
Tube
cell

—— Tuljelgell

peln nustel (nl[ﬂu’ news) Polien tube

lr be zell nucleus
- Male gametes

Tube nucleus
Growth of

pollen tube -

| ", b bryo || ae ;
Poilinati

Endosperm
Gn)

Zygote
(2n)

Gametes

Polar nuclei
........
,,,,,
——

Release of sperm cells

) g 0
Double fertilization

Fig: 9.23 Life Cycle of on angiospermic plants.

9.8.1. b) Seed Formation
After double fertilization, the integuments of the ovule form testa and tegmen and ovary
wall develops into the fruit coat.

Germination of New Sporophyte Plant
Seeds usually undergo a period of rest and then under suitable conditions, germinate and
produce a seedling, which gradually changes into a sporophyte.
What are details of double fertilization?

Explain the life cycle of flowering plant in detail.
Write down a note on life cycle of angiospermic plant. (GRW 2021)

Write life cycle on an Angiospermic plant. T WSWEZD 1)-. e

In what way do the flowering plants differ, from the rest-af<ne ‘,ee:d ,Hiant“,’) Wi
the stigma? Is fertilization in anrmsperms 1lrcct or mc'lrﬁcL 7Eroin'wiiat ti$sue does
angiosperm fruit develog7™ St TEKercise Question )
9.8.2 Classification, of Anglosper ms, AN LY ’_ ' L
The cls lss ¢f ¢ nn-n-operms iS dlvmsignt‘a‘ tv_\'/p'gu.u'a-'ciasses:
Monoci; ;ty ledar ae (Wlth nne cotyiedsii)
Dicet yledonae (wivh two uon:yledon)
N : A sacrding yothe iumber of cotyledons in the embryo.
|

1\ I he-plants included in the Monocotyledonae are called Monocotyledonous plants or

o

Monocots.
The plants included in the Diocotyledonae are called Dicotyledonous plants or Dicots.
A few distinguishing characters of the two classes are given below.
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Dicot
Numbers of cotyledons
in seed

LT TR L
P 4",0"-'.51-,\ot4'-gls,'. |
L] f "lf | | or'.ln',ulhqu_g:.s I'I I'_ 3\
Numberzcf petals o.—. |\ 1/ / | & WX joffegs o~ ~
| lp — W h W LW aint) ';k Dl
Sepf‘-lj-s_.-'l I'. II| i----'-II:- ':' :._‘hl I'I I|I -H\H\ ::. 5 j'--. 3 petals,
1t A ". ". AT = J J sepals, or

' \ TR T T T T T T multiples of 3

L

Bundies
na
rng

e i x‘. \ '.I |I Il__-' (I
. S s = -
) :1] |mij’c..3L.£:jj~.-)'n-:ina arrangement
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;}_1 i},J |\\ AN orvascular tissue in the Bundles
A A scattered

stem

Patterns of veins
in leaf

Presence or absence of
wood

Symmetry of the accessory
parts of the flower

Separate
petals

and female flower parts
T\ o~ | O
LIIII' I",II ) :?". I\S‘.{pc‘fi;bv@-;a.-; Inferior ovary  Superior ovary Inferior ovary
_ I". W ".II'-. \ " _7ik-5.4 Comparison of Dicot and Monocot

. '_H"»J’-H' -:\” AR TION RELATED TO ABOVE ARTICLE
\ﬂ\\j b l\\jlgié‘se'rﬁje the differentiation between monocotyledon and dicotylendon plants.
VIR

~ [
“:H | | <" (Any four differences) (GRW-2017)
AV What two classes comprise the angiosperms? How do the two classes structurally
differ from one another? Which class derived the other? Explain, Dicotyledons are

considered to be derived from monocotyledons. (Exercise Question vi)
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Chapter—9 Kingdom Plantae

9.8.3 ANGIOSPERMIC FAMILIES J—
Some angiospermic families are described below: — (T
Rosaceae (Rose family) - PN I s AN

Solanaceae (potato family) SRR IRER A P
Fabaceae (Pea family) | '\ 0/ ~ W0 L L L '
Caeselpiniaceae (Cassia-farily) /
Mimosacsze (/Acacia famnv ™
Poaceae: (h.a&farmly, LR
9 8.3.1 ROz ACENE kF"o‘ e Family)

sff( 'duc,aro 1 )

oakrwnE

“hin'D wis also called rose family.
. ThIS family contains nearly 100 genera and 2000 species and is distributed over most of
the earth.
o In Pakistan, 29 genera and about 213 species are reported.

Familiar Plants
Pyrus (pear), Rosa (rose) Malus (apple) Fragarla(strawberry) etc.

Ty
i

Fig: 9.25 ROS&L ea! A r\fllg l-_ ya uwg 'tum' n; Bi- enlarged open anther, showing pollen in it; C-style hairy and
I.stigria bilabiate; Ci- enlarged bilabiate stigma.

) \l°(!(""c¢11| ve]ﬂ hq -3l te.a
Plasits are trees, shrubs and herbs.
"‘;.- " Stem of shrubby plants usually have spines.
o Leaves are alternate, rarely opposite, simple or compound, with paired stipules, which are
sometimes attached to the petiole. Spines may also occur on the rachis.
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Chapter—9 Kingdom Plantae

Floral Characters

o Inflorescence is variable, solitary or may be racemose or cymose cluster.- ,

o Flowers mostly bisexual, actinomorphic, often perlgynous to.samia (eg reP ustally a,hn N
and scented. .

o Calyx consists of 5 sepals 7arely 4. whicti are uriited at vhe tiase. |

o Corolla cqsgist of 5 petals or rul*lple of &5 whizin arefree; rosaceOus large and showy.

° Androcr_‘i'um cansicts of nurersus slamens; sometimes only 5 or 10.

o Gynoeciuin is ¢f r2 o'\ nurheious separate carpals or variously united, ovary generally

=, {Uperior, sCraetirmes interior.
o) | Pléckrisation is basal, when the carpal is one or apocarpous, but axile when the carpals
' are many and syncarpous (fused).
Economic Importance
Economic importance of this family is great in providing the pleasure and welfare to
mankind. The members of this family are important in temperate regions for fruit and
ornamentals. Perhaps they rank third in commercial importance in the temperate zone
among the families of flowering plants.
Some economically important points are as follows.
Production of Fruits
Important fruits are apple, pear, peach, almond, apricot, strawberry etc.
Use as Ornamentals
A large number of plants are ornamental and are grown in gardens for their beautiful and
scented flowers. The most widely cultivated genus for decorative purpose is Rosa (rose).
Roses which have been grown in gardens since ancient times are now numbered in
thousands.
Many other genera are also grown for their beautiful flowers in the parks and gardens.
Use as Wood and Walking Sticks
The branches of Cretaegus provide excellent walking sticks and wood. The wood of
Pyrus pastia is used for making tobacco pipes.
Production of Different Substances

o In Asian countries, the petals of common rose usually called gulabs are used in makmr* Yal
‘gulkand’. T~ N ([ )

. These petals are also used in extraction of girgssential.cii-{fose u'l) 'sc"d as i ef iie ="

o When distilled with water, the petalc of reve 1, ve rose-watet of “Ark-e- Gulab’ which is

used for curing eye diseases enc-ici ma \y(other hhu huses w Lt
9.8.3.2 SOLA/ A”‘LAE, ....!.gnt &hadu c potaco mmﬂy
Introduction = \ WS
o It is 3lsc| calleq, polatj 1a| .ny
[ ||t 15{amityv.nFanout 90 genera and 2000 species of tropical and temperate distribution.

NP, L) Fakistan, 14 genera and about 52 species are reported.

ramiliar Plants
Solanum tuberosum (potato), Nicotiana tabacum (tobacco), Lycopersicum esculentum
(tomato) and Capsicum frutescens (red pepper).
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) Fig 9.26 Solanaceae: Solanum nigrum, A-twig, B-Flower C-fruit, D-seed
Vegetative Characters

o Plants including in this family are herbs, shrubs, sometimes trees or vines.
o Stem is hairy or prickly.
o Leaves are alternate or rarely becoming opposite in the floral region. They are simple,

petiolate, rarely sessile.
Floral Characters

o Inflorescence is typically axillary cyme or combination of cymes, sometimes helicoids or
axillary umbellate cyme.
o Flowers are mostly bisexual, usually actinomorphic or weakly zygomorphic,

hypogynous, usually pentamerous.

Calyx consists of 5 united sepals, which are usually persistent.

Corolla consists of 5 united petals, which are rotate to tubular.

Androecium consists of 5 free stamens but inserted on corolla (epipetalous). Rarely
stamens 4 and didynamous (arranged in two whorls of 2 each)

o Gynoecium is a compound pistil of 2 united carpals. Ovary |s ohllque o r\.ece.d, s-J;Jel !u[,f 1
bilocular or imperfectly 4-locular by false FRUM. _ ~" W N [ o \ i

. Placentation is axile. LA § R ' '_.f--'“

Economic Importance \ '-f' PRIRARRIERE

Members of the family Solanoc sag: proy idh o'uqt ar”5 foo 4, soifie ate weedy, some are
poisongus'ani othsrs.are i andqor.\)rrﬂame. ital.
Use as Food == '\
o The mcst Impcrtans p!a']t ir-the family is Solanum tuberosum (potato-white or Irish
patdald). 1n reldrid_nésple are completely dependent on potatoes.
"'|_,f’," ssicurmn esculentum (tomato), the favourite home garden vegetable, was once

S “nhlieved to be poisonous.
> The fruits of Capsicum annum and Capsicum frutenscens are rich in vitamin C and A

and are used as condiment.
o Physalis (ground-cherry produces an edible fruit enclosed in a bladder like persistent
calyx, the husk, giving the name husk tomato.
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Chapter—9 Kingdom Plantae

Medicinal Importance

Many members of this family yield powerful alkaloids e.g. Atropa bel'adona, Dat- SIEN

which are rich in atropin and daturine respectlvely are used med"‘mc Ilm .
Use as Ornamentals o N e
Many plants are cultivated, in the gargiers fﬂr trnn beau |ful ‘IO\ venv, fﬁese mclude
Petunia, Nicotiana, Cestrwn anetS Selanym elc. \ - |
9.8.3.3 FABACE -\I. (Pamltu. .ecaae“ Pea fa ml;

Introduction - |\ | "~ | T .

. It is als¢, carled pea 1_am|.-y o' -F‘aplllonaceae.

o - IUis¢ family\with 2bout 400 genera and 9000 species.
ey »] M eirbess-oT this family occur all over the world, but particularly in the warm temperate
"JI VN regions.

o In Pakistan, about 82 genera and about 587 species have been reported.

Familiar Plants
Lathyrus odoratus (sweet pea), Arachis hypogea (peanut), Cicer arietinum (chick Pea)
and Dalbergia sisso (shisham).

Fig: 9.27 Fabaceae l ap Ironuce ae —ea.-,,Lan a Sesbar A-twig; B-flower; B1 standard verilium; C-fruit a legume;
R D-carpel
. "°(!eto¢1|wejﬂ hq Al tv.:.
! Dlaits are herbs, shrubs and trees.
“a' ~ Stem is herbaceous or woody or climber by tendrils (wiry, coiled thread-like structures).
o Leaves are compound or rarely simple, sometimes partially or completely modified into
tendrils, alternate, stipulate. Stipules are mostly leafy.

LY
~.|
h
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Chapter—9 Kingdom Plantae

Floral Characters

o Inflorescence is racemose or solitary axillary. .

o Flowers are bisexual, zygomorphic, bracteate pedlcellate peri gyn( us, ,Jnr tamer us kS d
papilionaceous.

o Calyx consists of 5 sepals,.=0re or IP.-,s urited\in a tube, 'mastly haivy.

o Corolla consists of 5 petals, r.arnm nec2o(s) utlalys claved, dissinilar.

. The upjer pcsterior-petal islaiyeand consp.\,uous aiid 1s called standard or vexillium.

. 2 laterat-Snies ace free nalled wirnigs.

. 2 anterior riner 'maost that filse-to form a boat- -shaped structure called keel or carina.

o~ Adroeciuinicirisists of 10 stamens, mostly diadelphous (united by their filaments in two

L grenns) G Tused to form a sheath round the pistil, while 10 posterior one is free.

e/ "~ Gynoecium consists of one carpal with one locule. Ovary is superior, style is long and
slightly bent.

o Placentation is marginal.

o Fruit is usually a legume or pod, showing a great variety of form in various species.

Economic Importance
The family is of considerable importance as a source of high-protein food, oils and forage
as well as ornamentals and other uses. Some economically important points are as
follows:

Use as Food
Pulses belonging to this family are used as food. Some important and common species of
pulse yielding plants are gram, pea, and bean. These pulses are rich in protein contents.

Forage for Animals
Medicago sativa (Alfafa) is one of the world’s best forage crop for horses. Melilotus and
Trifolium are also cultivated as main fodder crops.

Timber Plants
Many trees of this family provide excellent timber for building, furniture and fuel. Main
timber plants are Butea, Dalbergia etc.

Production of Different Substances

o Seeds of Arachis hypogea (peanut) are edible and are also used for extraction of peanut
oil, which after hydrogenation is used as vegetable oil.

o Indigo dyes are obtained from Indigofera tinctoria and yellow dyes from flowers of

Butea monosperma. §

o The red and white seed of Abrus precatorlous are used by |euuelrur< xas we| gh'r> cal Io d.

‘ratti’. ' I SRR AN e —

— = % L N |

Production of Medicines
Many plants of this family ar‘ m‘;: on fm modlc ni__s 'i hese lr‘clude

o Glycyrrhiza 1Iabra forc sulth'and celd, |

. Clitoriatarnatea’is useo acaln' vs\ke nite:

Ornamental Piarits V)
Sen impdriartt 1ma.nental plants include Lathyrus, Lupinus, Clitoria, Butea etc.

‘J 234 AL SaL->INIACEAE: Cassia family

'urudubtlon

o It is also called as Cassia family.
o This family includes about 152 genera and 2300 species.
o In Pakistan, the family is represented by 16 genera and about 60 species.
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Familiar Plants
Tamarindus indica, Cassia fistula (amaltas), Bauhinia veriagata (kachnar},. Cassia-ate

Fig: 9.28 Caesalpiniaceae: Cassia senna; A twig, B-flower; C-fruit
Vegetatice Characters

o Plants are mostly trees and shrubs, some are woody climbers, rarely herbs.

o Stem is erect, woody, herbaceous or climbing.

o Leaves are compound, pinnate, very rarely simple stipulate.

Floral Characters

o Inflorescence is axillary or terminal raceme or panicle or spikes, rarely cymose, showy.

o Flowers are bisexual, zygomorphic, rarely actinomorphic and perigynous.

o Calyx consists of 5 sepals, free or connected at base, often coloured.

o Corolla consists of 5 petals, which are free.

o Androecium consists of 10 stamens or fewer, rarely numerous, free or variously united.

o Gynoecium consists of a simple pistil (1-carpal). Ovary is superior, unilocular, stlgma IS
simple. e ( 0\ |

. Placentation is marginal. ) R . | , \ _'.a__._}:: 4

. Fruit is legume. [\~

Economic Importance TV A AWy Y
The family s of g_rg,at-irp",?o'r:t-anie' S me. mlant _arg-ornamental, some have medicinal
|mporto.ﬂm and a f@{v hal/e f(-goc-;l‘“arﬁ\gthﬂr vaiues.

Use as Medicirie | LRRPL

- e l2av! S ") ( ssia alata are used to cure ring worm and skin diseases.

1»- J J:'aw.a senna and Cassia obovata are cultivated for the leaves, which yield the drug

~ Senna, which is the base for a laxative.

o Oil extracted from the seeds of Cynometera cauliflora is applied externally for skin

diseases.
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Ornamental Plants

Common ornamental plants are Bauhinia variegata (kachnar), Ca55|a fistz!a (amaltas);
Parkinsonia etc. e[V O

Use as Food TP L '-J | (2.0

o The leaves and flower budsf Bal,mma,fva: ieq)s itc- are \usec ag v-=ge*ar.)les

o The acidic fruit of Tamarir, dL 'S/ mdnr‘a are eG|b1° ar.u are vien in taréaric acid.

Production o' [}lrfer'e.u \uoat'-m 25 | \\ \ A=

o The bark i B. mh n aand amarr..uus |nd|ca is used in tanning.

o _ Tie heaﬁwma of Ha ernatoxylon (Longwood) yields the dye, Haematoxylin.

0 tjh.‘ Wi OZEAE: Mimosa or Acacia Family
' ._'.mruductlon

o It is also called Mimosa or Acacia family.
o It is a family of about 56 genera and 2800 species.
o In Pakistan, it is represented by 11 genera and 49 species, of these only 4 genera and 18

species are native and rest are introduced.

Familiar Plants
Acacia nilotica, Albizzia lebbek, Mimosa pudica (touch me not), Prosopis glandulosa,

P. cineraria.

J SN | i:9.29 Mlmosaceae Prosopsis cineraria; A-twig, B-infloresence; C-flower; -D-fruits

AP ] | b.eqrta*we Characters

5 Mostly plants are trees or shrubs, rarely climbers or herbs. Most of them are xerophytes.
o Stem is mostly woody.
o Leaves are pinnate by compound, alternate and stipulate, stipules modified into thorns.
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Floral Characters

o Inflorescence is spike-like or head or umbel, rarely racemose or globos LEwsels.

o Flowers are bisexual, actinomorphic, hypogynous to sllghtlv nerigyrons asd brace eatp

o Calyx usually consists of 5 sepals which are gencraliy fUserd, toothed ¢r ! ol

o Corolla consists of 5 petal, {vhich 7 frée-or fusel anc, obiea,

o Androeciutii consists ¢£.5 fo numerous, stanm ers,.whi ik are free of adnate to the base of

corolla._! . -

o Gynoec urm, ccrsrts o; & sin Ble plstll of 1 carpal, ovary unilocular, superior. Ovules are
o Ineny.

PpN P\QP 2ritation |s marginal.

< ' Fruitis legume, dehiscent or indehiscent.

Economic Importance

Production of Wood
Many trees of this family including species of Acacia, Albizzia and Xylia provide
commercially important wood, which is used for construction purpose or for furniture or as a
fuel. The wood of Albizzia lebbek is used in cabinet work and railway carriage.

Production of Different Substances

o Arabic gum is obtained from Acacia nilotica and A. sensegal.

o Katha, a dye, is obtained from Acacia catechu.

Medicinal Importance

o The tender leaves of Acacia nilotica are used as blood purifier.

Ornamental Plants

° Some common garden plants grown for their beautiful flowers are Mimosa pudica and
Acacia melanoxylon.

. A few species of Prosopis are planted in the arid zones for breaking the wind pressure.

9.8.3.6 POACEAE: (Gramineae) Grass Family
Introduction

o It is also called as gramineae or grass family.

o It is distributed throughout the world wherever vascular plants can survive.
o It includes 600 genera and 10,000 species. _
o In Pakistan, it is represented by 158 genera and 492 specw SN A

The traditional family name Gramireae ta<e i3 mrr., fr )m the Lat] n Guamma: WhICh
was used as a generlc na: ne for (‘P‘ 2 ainy gr’mses ' |

Familiar Plants Y \
TrltlcurTLVJltlcrt’(\'\/hr* *) _ea mé}Q (cvm\ ,-\vena sativa (oats), Oryza sativa (rice),
Bambuia fnal moo) Sicrhamm officinarum (sugar cane) etc.

Veapfat.ve (Chararrers)

\ J _'I»-' 1 1’\cnsﬂre annual or perennial herbs.
™
(]

Stem is jointed, usually hollow at the internodes, closed at the nodes.
o Leaves are solitary at the nodes, sometimes crowded at the base of the stem, alternate,
exstipulate, ligulate, mostly sessile, leaf-base mostly sheathing, simple.
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Floral Characters

Inflorescence is mostly compound, composed of units called spikelets, —
These are variously arranged (indense clusters as in wheat mmuLurd ;pw' of Iomelv G
branched axis-panicle as in spikelets.etc). .

Each spikelet consists of kralts. — my .

These bractsare arranged along' a/skender axis cailed rac h.na

There 'are fworiciver biacis| called L|U'T|3°, whnich are empty. Other two bracts, lemma
enclosin g aflcyver and oppospd by a hyaline scale called palea.

Tre Wwhcle (lenirnz, paiea and flower) is termed as floret.

e yleings or lemmas often bear one or more stiff bristles called awns.

This basic pattern of spikelet structre is consistent throughout the family. Spikelets of
grasses vary widely in different genera, particularly as to number of fertile florets in each and
deposition of sexes with them.

\/
\N'C

i

/

Fig. 9.30 Poaceae (Gramineae): Chloris barbata; A-Habit; B-spikelet; C-gulumes; D-fertile lamma, E-flower;

F-fruit;
Flower is usually bisexual, sometimes unisexual, small and inconspicuous, sessile,
bracteate, incomplete, zygomorphic, hypogynous.
Perianth is absent or represented by 2, rarely 3, minute hyaline or fleshy scales called
lodicules.
Androecium consists 1 to 6 stamens, usually 3 with delicate filaments '
Gynoecium consists a compound pistil of 3 unlted carpa'c, >ucrr a° uev.ally Ia ge i

feathery.

Fruits are grains or caryngsis (cor\.eopc' a dly, mdeh scent Vurt in vvmch frU|t wall,
pericarp’ is completely fus. ‘d W't.lsnei c0 ;1t ' J I

Economic Imeeriaice

Econormidally, lam-'.;v G ace e lras\g!\ ~at3r Wportance than any other family of flowering
plants. it | A3 gr*al e‘ono*’m" impoitance to both man and animals.

Use as Foog

\ h, ;] sareals and M..Iets WhICh constitue the chief food stuff of mankind, belongs to this
|

niy.
Plants providing food for man are Triticum vulgare (wheat), Avena sativa (oats), Zea

mays (corn), Oryza sativa (rice), Hordeum vulgare (barley), Secale cereale (rye),
Penisetum typhoideum, Sorghum vulgare etc.
Sugar is obtained from the juice of Saccharum officinarum (sugar cane).
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Use as Fodder

Most of the fodder crops, which are equally important to domestic animals, belong to this-
family. '
The dried stem and leaves of the cereal cropns,are used as-frauay fo he‘ cmln

Production of Different Substances

N

Certain grasses yield aronatic oils-2y. Cymbaopogon citraiuy (remor grass) WhICh yield
lemon grass oil. It is used i) periuiizsiand|scap, inawstry ens for making infusions.

Some species of arasses arg used=in makingpanars.

Ethyl aigohol, and many other kiri#'-of beverages are also prepared from cereals e.g.
whisky from rie, Bailey, carr-and rum molasses from sugar cane.

fFiaers olitalr’ ec. irem‘ieaves of Saccharum munja, which is used in making ropes.

U':,C ')l. L)i”‘h o =

Bambusa (bamboo) are used as building material for the thatching huts, making boats,
carts, pipes etc. and the split stem are woven into mats, baskets, fans, hats, course
umbrella.

Leaves are also given to horses as a cure of cough and cold etc.

QUESTION RELATED TO ABOVE ARTICLE
Explain the floral characters of family Solanacea.
What are the floral characters of family Poaceae and discss its economic
importance.
Give economic importance of family Poaceae (LHR 2019, SGD 2019, FSD 2021)
How family poaceae is economically important for human? (BWP 2022)
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KEY POINTS _

Technical Terms of plant:
Herb: : AR
An annual green small 3|zed plant is called herb., Tiel/\hawve, sofe and ubuéliy ficen stem
e.g. radish. .
Shrub: ) 1RY ;
The waady greed nlarii, whose-miaily stem cdimot be distinguished from its branches is
called shrtl,. I's size\isiless thar: 67eet.

Tree:
tlis perifimal green woody plant with a distinct upright (straight) stem of 6 feet or more
IS called tree.
Annual:
A plant which survives only one season like wheat is called annual plant.
Biennial:
A plant which survives in two growing seasons like radish is called biennial plant.
Perennial:
A plant which survives many seasons like trees is called perennial plant.
Rhizome:
A horizontal underground stem which store food is called rhizome e.g. Ginger
Technical terms of Leaves:
Sessile:
Leaves without stalk (petiole) are called sessile.
Petiolate:
Leaves with stalk are called petiolate.
Arrangement of leaves on stem:
It may be
Opposite:
It this case, two leave arise on the same point on stem at opposite direction.
Alternate:
In this case, leaves are arranged alternatively (one leave on one side other on the othei
side and so on) on stem. — [\ (T )
Stipules: ) AT N
The pair of lateral outgrevths [.reoenf = to.se 0% pnrlo le af |6af i Couied stlpules A
leaf with stipules is called tlpulafe ar c a lecfw 'th“ut sipule is called ex—stipule.

Adnate Stlpu.e e \ \ .
In this (a<° tl e st] p I|€S fuse! _Wrtt the pEtIOle to form a winged shaped petiole.
Simple Leat: '

“ e laminaot almple Ieaf form one piece and it is not divided into small leaflets.

Jdeinposnd leaf:

In this case, the lamina is divided into small leaflets. A compound leaf is composed of a
fix number of leaflets.
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Pinnate leaf:
Pinnate leaf has a single midrib. All the lateral veins arise from this single-midrib.
[Opposite Palmate]. . ™

Leaf Moipholegy

ol

Axilt=me Petiole
cud A&Stlp llsa i pﬂ .ately Pinnately

Siipite compound compound

(a; Con pL_asinr.rn )

| ™, : ) Node
" Alternate
{b) Arrangement

{c) Venation Paraflel
Simple and Ccrnpound Leaves

i . Bud would be
=% located on the
stem above
where the leaf
emerges

Pinnate compound leaf:
When the leaflets of a compound leaf arise from the sides of the rachis, the leaf is said to
be pinnate compound leaf, e.g. leaf of rose.
Ligule:
It is small single outgrowth at the base of lamina of leaf. It is directed upwardly. The
leaves with ligule are called ligulate, e.g. Wheat.
Inflorescence:
Group of flower is called inflorescence. It is of two types:-
Racemose: 1~ -
In this case, the main axis (stem) contlr*:ns to grow-aiia qove'(up Imeval flf\wm
may be: :
@ Terminal raceme: - \
When Raccmose inflorescenc is )reser t att p m the ste,

.__.-"

(2) Paniciz) | | 7 -
A brand hed rageme s va'r.llern! 1’)3_‘-1IL;.&:‘.' '

(3) _ Spike: ~
= [ M Ehis~ gade’ [he flowers in racemose inflorescence are sessile (without pedicel).

s Sbriietime the spike has many small units called Spikelets.
@) Umbel:

In this case, the main axis is so short that flowers appear to be arised form the same point.
When umbel is present in rounded shape it is called
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Globose umbel:

-|/O o )
9 ) splka O\“ akbre | “? gﬁo
Tragema | (O pan‘ic[.g |
Inflorescenca _
\ J NN :. y ' corymb umbel dichasium

Cymsoe:

Q Axillary cyme:
In this case the braches are present on the same side the main axis and the main axis seem
straight with lateral braches. It is called Axillary umbellate cyme, the flowers are
present in clusters and they have Axillary cyme inflorescence, e.g. onion.

2 Helicoid:
In this case, the new braches arise alternatively on the main axis (first on one direction
and the other on the opposite direction and so on).

Solitary:
The single flower is called solitary. It is called Axillary solitary, when it is present at
lateral side of the stem. It is called terminal solitary, when it is present at tip of the stem.

Technical terms of Flowers:

Monosexual:
When one of stamen or carpel is present.

Bisexual:
When both stamen and carpel are present.

Actinomorphic:

When a flower can be cut into two equal halves by more than one, Hianey, it i =2 Ica) \

Actinomorphic flower. . AN Y

Zygomorphic: - A T Oy AN T A
When a flower can be ¢ut intp--t*f_"vo__ edual, thalves |ty ‘orly, one [plane, it is called
zygomorphic flower. ' g ' /

AR nm,?pnsm e \i \ ' ““'Sirhpieand Compound Pistils
N i -
1 It RERTE
(@) VA
’ 9 3 )“/\ - -4
. 1 o
s % |
, L L Y e sup crlor
g J| W [parts hypnqvnous} \* ‘pa':tg Lé:g!?r,'.,r;fun]
fnfe_ric.ur Simpla pisth Compound piatil
[parts epigyraus) with single carpel wlith eight carpels
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Bract:
Bract is a special leaf in the axil of which flower arises. The flower with-kract are f‘al'r'ﬁ
bracteate and without bract are called ebracteate. —

Hypogynous: N | |

In this case, the thalamus (upper part of L1edn°e) IS cenvex, T he calper-= :iAch at the tip.

The stamen, sepals are inserted be.u N ih? c'yr coesivm: Oit he side. S Gvary is superior.
Perigynous:

In this"case, the tnalanus i3 ﬂai.teneq __Ova;"y is present in the centre. The stamens, sepals,

petals arg inzerted gnitha rim ¢:fthe disc around the gynoecium. So ovary is superior.
Persisterit spals:| |

If sepeis de'not fall after the opening of flower, they are called persistent sepals.
Ipicetaious stamen:

It the stamens are attached with the petals, they are called epipetalous.
Adelphous:

It he stamens are fused by their filaments, this condition is called Adelphous.
Placentation:

The attachment of ovule in the ovary is called placentation. There are different types

of placentation.

(1) Basal:
In this case, the ovule is attached at the base of ovary.
2 Axile:
In the case there is a central axil (rod) inside the ovary. The ovule attach on this axil.
3 Marginal:
In this case the ovules are attached on the inner wall of the ovary.
Simple pistil:

In this case, the carpels are not fused.

Compound pistil:
In this case, one or more carpels are fused.

Unilocular overy:
In this case, the ovary has single chamber.
During the past few decades biologists have been trying to classify living organisms into
various groups which could logically reflect their similarities and dissimilarities at
various levels.

The groups were supposed to foreshadow the natural relationshins~among-—tiirg, | | |

organisms and their mode of origin. Such a system o‘ ‘Ia>SLTu,e=*:or ie, \cavee

Phylogenetic System of Classification. | | _ \ S\ [ LAV
Main Features of Kingdom Plantae AL iy A -
Kingdom Plantae malnly i cI Id*s cro. 1r is! ns v'I ich are
) Eukar\utc | \
. Autotreptie Lo LD \
. Multiceiluiar
e NG0-motile

St | seveloping from embryos

Having cell wall outer to cell membrane, which is composed of cellulose?
There are about 360,000 known species of plants
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Q1

Fill in the Blanks.

i)  The sporophyte is and

generation _2nd the
gametophyte s e

i) The motile’ esekiai repiodustiverceils,
are charectgristics oty |\ 2 and
are-celed |\ | \

i), [[The sexugre p.uductlon is said to be
| |54 oegarrious or heterogamous if the two
fusmg gametes are

iv) In the stem of monocotyledons the
bundles are while in the
stem of dicotyledons, they are

v) The double fertilization is the
characteristic feature of :

vi) Stem, roots and leaves are the

parts and flowers, fruits
and seeds are the parts of
the plant.

Vii) is the phenomenon of the
production of two kinds of spores in
the plants.

viii) The naked-seeded plants are included
in the group

Ans
i) Diploid, Dominant, Haploid,
Reduced
ii) Sporophyte, Spores
iii) Different
iv) Scattered, in rings
V) Angiosperms
vi) Non-reproductive, Reproductive
vii) Heterospory
viii) Gymnospermae

Q.2. Short Questions |

Q.1 (a) How are_farns better adaptsd th |

life on iaml thari nvcn/\crtq am\ \
Mosses? -
Liverworty -._a-nd-._ -.nov_sg; e non-
-vamlur whila_feris are vascular

| BN plum“ Vascular tissue is involved in

support and transport of material.

0.2

Q.3

Ans:

"Q:;t

()

EXERCISE _

(b) Whick—of | 1z followling exe
natiitienaiy, se/f-suppertirg?

liAatlire liverwort and moss
canetophyae,

Naiure liverwort and moss
sporophyte.

(a) The chances of survival and
development of wind-blown pollen
grains are much less than those of
spores of Adiantum. Comment on
this statement.

Wind-blown pollen grains are widely
dispersed and mostly are lost due to
unfavourable conditions while spores
of adiantum usually fall on nearby
moist place and germinate.

(b) Account for the fact that

megaspores are large and
microspores are small.
Megaspore is seven-cell structure

while microspore is two-cell structure.
(c) What important advances have
angiosperms made towards the seed
plant habit?

There are two important adaptations.
Seed enclosed in fruits.

Double fertilization

Write a note on alternation of
generations.

Alternation of Generations:

The mechanism by which a
multicellular, diploid, sporophyte .
generation alternates—.with anotier, |
multicellular.. hagitoicy ‘yameophts ||
aenesetions, s balled ~alterastinn ot

7| generaiions) .|

1 I’1 t.and Plant'c

it i3 neterorr.urphic alternation of

“generations.

What is the importance of the

following?

Seed

In higher vascular plants, seed is
involved in formation of new

Sporophyte. In some cases, it is also
used as food.
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(b)

(©)

AN

Double Fertilization
Double fertilization ensures formation
of fruit and maximum supply of food

for
embryo.
Heterospory

nourishment  of

developing

It is producticn of different spores ana, |
IS most siicaess vt type or repr‘)ductnn |

in plants. ¢

Pick aad mateh' tne fcllrw au.

f"l Mo

Eelrin Involves i)Isa
Sporophyte vegetative parts | diploid
of plants generation
ii) The moss Is the first cell i) Is
plant of Sporophyte gametophy
tic
generation
iii) The gamete | Is the last cell iii) Are
of gametophyte | haploid
cells
iv) The spores | Are asexual iv) Are
reproductive asexual
cells reproductiv
e cells
V) Vegetative Are haploid v) Involves
reproduction cells vegetative
parts of
plants
vi) The oospore | Is vi) Is the
gametophytic last cell of
generation gametophy
te
vii) The gamete | Is a diploid vii) Is the
generation first cell of
gametophy
te
viii) The spore | Is the firstcell | viii)
mother cell of gametophyte | Divided by
reduction
divisiortg
form .
raploii
& | shoren |
iX) The spfre’ | -W!fjﬁmur\%e?'._ :(xri %ST ik
== 4| debpdsyy J i
| Vo anJrOpnyte
w TR 3% { Dividged by X) With
L | Cyinriospezins™ | reduction naked
. | are=e plants division to seeds
form haploid
spores

Q.6

0.

i)

3,
i)

LA

Sketch and label fertile pinnule

and sporangium of Adlantum

(Answer Missingjj¢ _—,

Encircie ~¢he, carrsct, answey:

frdra the muitiple choices.

| bryaphytes (mosses,

Lvenworts™ and  hornworts)

share certain characteristics.

These are:

(@) Reproductive cells in

protective chambers and a waxy

cuticle.

(b) A waxy cuticle, true leaves

and reproductive cells in

protective chambers.

(c) Vascular tissue, true leaves

and a waxy cuticle.

(d) Reproductive cells in

protective chambers and vascular

tissues.

A heterosporous plant is one

that:

(a) Produces a gametophyte that

bears both sex organs.

(b)Produces microspores and
megaspores  in  separate
sporangia, giving rise to
separate male and female
gametophytes.

(c) Is a seedless vascular plant.

(d) Produces two kinds of spores,

one asexually by mitosis and one

type by meiosis.

The male gametophyte of an

angiosperm is the:

(a) Anther

(b) Embryo sac

(c) Microspore

(d) Germirawed helicn dra n ol

. amportant | Gerratiriai
*daptatmn » tnat— evolved
exciusively~ in/ seed plants

_iviciude all of the following

except:

(a) Pollination by wind or animal
instead of fertilization by
swimming sperms

(b) Transfer of water through
vascular tissues

(c) Retention of the gametophyte
plant within the Sporophyte

(d) Protection and nourishment
of the embryo within the seed
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Ans:
Vi)

Ans:

Extensive Questions.

To  whar | does,—aiterraiion .0f
generatio=5 | refor (7in | ihe, | plants?i-

Describe | || 3poiophyte | and

gamirlc phyte) "Withwhich stage is an

aqlle” v comparable? How are

_ they reproductively dissimilar?

(See article 9.4.4)

What is a seed? Why is the seed a
crucial adaptation to terrestrial life?
(See article 9.6)

Describe evolution of leaf and its
importance in vascular plants.

(See article 9.5.1 a)

Discuss evolution of seed and its
significance.

(See article 9.6)

In what way do the flowering plants
differ from the rest of the seed plants?
What is the stigma? Is fertilization in
angiosperms direct or indirect? From
what tissue does angiosperm fruit
develop?

(See article 9.8)

What two classes comprise the
angiosperms? How do the two classes
structurally differ from one another?
Which class derived the other?
Explain, Dicotyledons are considered
to be derived from monocotyledons.
(See article 9.8.2)
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