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\ - O Plantae

wing and seed

mllﬂﬁtﬁﬁzg SHERTION OF PLANTAE

Farthe ¢ake\of| (or\verzerice organisms included in Plantae can be divided into two broad

| ' Jgetecorisia e non-vascular (Bryophyta) and vascular (Tracheophyta) plants. Although
|| ‘tis-grouping is 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.

Lc

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

. These plants are devoid of specializen™ ’5&,.2:
conducting (xylem and phlopm) tissyes and | gl S
strengthening tissues. Oniy the. n:otess 61 |
diffusion hlps in the. trafgportatich of)
water and ‘minerais as wel] gs frarisp! m-auon -
of foodrarin othar ubsi ances '

o The-plant’ hody; i5 ith-a proper cuticle,

i \vn*lnuut quticle-or-ias a very thin one.

“hont |5 ey are said to be amphibians of the plant

world because they cannot live away from : :

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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d3ssi conspicuuts  generation partially or totally

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

Gametophyte  generation  is  dominan; 3
independent and free living r
This may be thalloid as in marly livgiworts ¢iis | ‘
differentiatzaiinto structures recembliing 1@ siem g
leaves "ard| apsoining (and| anghroring organs,
rhizoids) a5 in iripstet ahd sce Jiverworts. The
gamelopayte: producet-a sporophyte, which is a

di-pendent upon the gametophyte for its nutrition.
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 germinate and give rise to
gametophyte which is also haploid.
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.

Fig:9.2 Mosses often grow at wet places
as seen here in a small water fall.

After a resting period the zygote develops through mitotic dIVISIOPJ o a d.JJN._ \

embryo. SR T N
The embryo ultimately develops into a spofophyte wiiich is “Iso “'Ip.-O!J- Qo
The entire development cf sporo*)the thus -"c'kE'S OILLP W hm the| gametophyte plant
body.
Even vitieh t1e spsrophyte is ! ul %(Je\'ﬁlopvk |t rensains attached to the gametophyte for
nouristi=éent ahd (protectidm bgeauss.-i dues not obtain chloroplasts and is unable to
perform phratosynthesis, '

Fer( is\afy ‘altarration of generations in the life cycle of bryophytes i.e. multicellular

‘~."|11H( id gametophytlc (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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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 sporophyte ”**aCHE.L. to gamnet)d )h\,t@ '
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 o

and archegonia.

Retention of Embryo in Archegonia =T I | :
Multicellular embryo is formed, which s retalned aiia ma.ocwd msm«‘ the, feinaie
reproductive body during its develupment e

Alternation of Generations '

Alternation.., of spore _pipaucing gﬂ ne ann (5|ur‘rl pi.yte) ‘with  gamete-producing
generaiion, (gamatop! ie) el 1au|ed4r.e lmnt te_rroduce and test the best combinations for
adapting tnith> versatile *ergstugl caaditions.

IOUESTY G ATED TO ABOVE ARTICLE

+ l)“c.rlbe tire, allkprations of bryophytes to land habitat.

O | Whelt GUaptation made bryophytes able to live on land? (LHR 2019)

J ANV 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; = () T\
o Hepaticopsida B [~ . _
d Bryopsida - T\ W WY (E
. Anthoceropsida _.__-', BB ERIREA R —

! i i
\ 1 \ i 1 1 11 |_. L | [ I
1 14

94.1 Hepatlcopqda (leerwons)
Introduction” %
Bryophyies bmnqng to tns (laS.Q Gie called I|verworts This class includes about 900
species. Lwerwwrth ore ithie blmplest of all bryophytes.
Hah, i W ]
NN aie usually found on moist rocks and on wet soil. Since they live near water, so
' chances of drying out are greatly reduced.

1

(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. e
Features of Gametophyte . _ TN\
Gametophyte is haploid. 1 I A
. It may be thalloid i.e. flat or ribbon-like usaly dlchofomsusu HranLher‘ g
o It is attached to soil by means of, rrmzmde e.qs Ma.,ci ntia.| ch@r s.)eunq 'fend to grow
upright and are falsely Ieaw Ie. d:**crsntl? ed m'*o '-fa;se srel'ﬂ andd Iea\,es e.g. Porella.
o The sex-orgo-ns devel -an) the urfper swfare 01' t’m thiatius near the tips of the branches.
o Somet.m:as' 5eX" rc:rguan ﬁevrmp\ n!special branches on gametophyte, called the

antherldlc.bhc,rl s ard I-h@ afdrha'gomophores as in Marchantia.
Feati!res: o]r .:.pGrthytq =
] | dan)pf yte is diploid.

L}J | '-.g_! /It is dependent on gametophyte.
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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 () / GAMETOPHYTE \.
(Gametophyte) \ /
Antheridia (n) ~———— Sperm (n)

SPOROPHYTE

Meiosis
Spores (n) 4———Sporocyte (2n)  g———Sporophyte (2n)

Zygote (2n)

Mitosis

Fig: 9.6 Generalized life cycle of a Bryophyte showing alternation of generatlon
9.4.2 Bryopsida
Introduction [ =
Bryophytes belonging to this class are.ralled 5991 1 A
They usually grow to form (?-.JS'hIOHS '\_J,n IR
Habitat \ f". '- \
Like Illg'jwons rr\s—"t.-mosalés iiha o'.l"mp p1ages
In cont X therbrio )hgéws'ﬁh row equally

weII in fl.alr’y \'b aaéﬁs" Floyvever water is essential

-\ 0N niJH regrod L"cL fmosses
~ m\J‘N[&%lfhdSﬁ | O~
“g} M 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 Gametophyte is haploid and always differentiated into structures, Whlc,h—qsembln stem | VOV
and leaves. Multicellular rhizoids are also present v T (A 1V
. Sexual reproductive organs, archegonia arf - , 'x W N | ( f_.' \ O
Antheridia develop on the tios of dlifere"hbr@mcfred o.lhtha *ame “plant & Funarla on
different plants as in Polytri ‘hurr' A RN '
J The ar’:r.’=g0|'ﬂla anc.. ail[nb{ijla- fcgn'iu CL{JS'[E""S“' ar‘d el mlxed with sterlle hairs, forming a
structure- ‘aﬂlet-j parahysps. | 1 -

Features of Spnrqph 'ue
ﬁ)m}q id pcropny '*: produces haploid spores through meiosis.
~ In ] | ol)or 35-0ta moss, unlike of liverworts, develop into an alga like structure, the protonema.
"~__‘-i W | ' ' Protonema produces a bud, from which a haploid moss plant (gametophyte) is formed.

Antheridium Sperm fertilization Zygote Developing

: sporophyte in
/ . archegonium

] & Mature
\ sporophyte
Eggs
Archegonium
2n

Female Sporangium Seta

II'§
?

L o Meiosis _
Gametophytes e Peristome ( Parent Y
™ \‘“pores l g,an,‘e'qﬁh.yte, = |_I )\ |\ I. U
BUd ralleggéo ; | Ix;___:u I". '.,' ~ :- 1
Rhizoid i \/ -’._ _ N O O
Germmatmg -éoPrf -, f')inerr-plmm C.'alyplra
- spores a.-*’"" / \
\ ’I o ||_". | '. T‘EN'S Mos3 '-Te cycle

9.4.3 Anthodrimf-gshj’a (:—I'.pm\uortn\' -
Introdu—*\etL AL AN
,H\ RJ Bivopliytas' uelonglng to this class are called as hornworts. This group is slightly
o !_J | || - -=Jvanced than Bryopsida and Hepaticopsida.
o A :xample
One good example of Anthoceropsida is Anthocerous, which is also found in the hilly
areas of Pakistan.
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~ Capsule
~ b\ B
o :I .-'"l II|.I'I !
_..II: :I" '.I | -".I -II |
AR\
. \:"'-,}'l_d_' M
Seta
(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).

o At the junction of foot and spore producing region, there is a band otm'nsfematlr ‘t"slre 1

This tissue keeps on adding cells towards the spore-producing-régian drunra-g-’th ] foLm_a b
maturation and dispersal of spores from th!-E LD[L—SIIF ard. Brle*tu f‘astl drowith_kéte ot thls
meristematic tissue the spofuphyte ﬁ:';psfon mmila |H‘g rn-.lle',ng‘.[h jor ar| indefinite period of
time. \ AR
Due tortnins :ue %Eh_axa‘-tum tT.-al'-spérupxyte-. hornnu&-s t—’survwe as such even after the death
and deczy | of tha grame‘f,o dhie. | ™
| f LATED TO ABOVE ARTICLE

u Eekhh@ the i acterlstlcs of liver worts.

[\ | x“p-&am the life cycle of moss.

-/ 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 dISt"‘ rnultice!_llsiar
phases or generation. '

o These generations are haploid gametophyte, and ,.pmd qpump. y1e V”’IC| raguiarly
alternate with each other.

o The gametophyte is the doiminari gineration becau e |t 'S\ miore LOPDD]CUOUS

o It provuccs flametee, calied, sper*natoLuds anc: egy, therefore called gamete-producing
generatizi.

o A hanlo id" >permatanld eas W|th a haplmd egg to produced diploid oospore.

o . Ha bosporeldisesnot produce the gametophyte directly but produces a totally different

|14 | sblant caaled sporophyte.

. 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

e Sporophyte
P / (multicellular )
Zygote () diploid)
(Iipluidf\ — 2n /
v/v \\
Y (Y v
IL l PAT [ .I. i [ t,_,"\,,h,‘h“l? |
4 A [
,//
@ \@ l\:.plui(l Gametes @ {'D
@‘]; Q‘) Haploid
./ Gamctaphvie _ ypores
/7 (mmlticeliular | Mitosis y |
Mitos s K haplgeen / oy i ,I | [ | e
A ny L 11 LS
\\ A o\ —
Fig: 9.10 Graphic representat|0| 01 the-aiternition ot gampto; 7h/t|c cnd spu.uph' m generation.
o It shoule. e noted thattie gaﬁle*ophy ¢, or-haploid-stage begins with spores and ends at

gamete\ ‘whetdas tie gparc phytL bé-mr“ wiin oospore and ends at spore mother cell.

9.4.4 (a) The Sigriificar ace ¢f Altefriation of Generation
Somg ofithe sicnificantly important points of alternation of generation are as follows.

‘w-l.ce hfgeriatic recombination

: puring 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 for-survivalin ine
environment where they occur. On the other hand gametonhvf w/th'les< acvar tdge s’
characteristics will be eliminated. There is'n¢; reshuffiing of. géries during‘gamitigeiiesis
in the gametophyte as gameies are-nroduced aiten mitogis., The\oozpnre aeveloping after
fertilization_now has a new'gzn:tic rhalietp 'as csmpared to tha-parent. This genetic
variationpasses-to itie-nen; sporephyls wrilch-on maturity once again produces further
geneticirecomkbingtinn\whish are-trasterred to the gametophyte. In this natural process
the sporapnite, thus nrivide a large amount of genetic variability and nature selects the
hest gergtic cimbinations.

v !utncn

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. . | (
Protected sporangia, leading to the evolutidn of seed-- | [ —
Pollen tube for safe and-wyater-indeperdent *rms*m jon of male gamete to female
gamete. \

Flowerand fiuit—"

Heteror .orphr aligrnatign n ger.ﬁrn‘.un

DIVISIOI’]S of Trachropnyies

(T 1 el trachedohyes are further sub-divided into four sub-divisions i.e.
“Bsilopsida.

Lycopsida.
Sphenopsida.
Pteropsida.
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9.5.1 PSILOPSIDA (PSILOPHYTA)

Introduction :
Psilopsida is considered to be the earllest group of vascular r"qnt>. hua.glour s c| 0!

called as Psilophyta. ) . . i

Examples - BiRE '-

Most of the representative nf this-¢ioUn have bna orhe! e>t nu, foi e> arnple, Rhynia,
Horneephiyton, Psilosiiyton, © Doaksonie,
There &xe cnly twe-iving gene 2 P Lot aind Tme5|peter|s

Features 1N

Featires 0f 3p¢ rcphyt* '

o -"h,m)prw is rootless.

/" 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.

VAT b}
(3 \ —~ NQ ol PS|Ir*”~n

a) Liicl} cTomol 1l Ic‘afic 'S Lra”\ch Sl

(0) The er =ct br mches af Griother species, showing brown sporangia.

Feati:res of Ga, netophite |

D ;."~ "lig anietophyte is thalloid, colourless and underground.
;"JI o 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, wain - |
dichotomously branched erect smooth aerial parts and eqllﬂ'ly st,mnu Sk jbte‘r an= n) )\
anchoring and absorpting rhizome. i

Example RIuiRIE LR A,
Rhynia had the same struc unal 'u\eut Ie. .noke'i st W |thout 'vaws
_,:_\\. ) 0 rq 0

' WA 1 ! \
v A .(‘r.lnprﬂsum % v )

) '.-' “_flossi of Cooksonia Reconstruction of

| approximately 350 Cooktsotnia to zhow
, vegetative an
million years ago repioductive 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;
. Microphylls
o 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. i S Al :.. A

P e T

Megaphyll — [(J<=\ (CUU
“Large leaves having divided veins and veirlets with lh-.l(a;(p.bil'iédl Iaf tiade, o lamina
are known as megaphylls.” -___.= AR ". I'. ."., \ , [ -
Megaphylls are characterls |c-fc. = n‘ n(.’ seed 'pla"nt_'s. Vo~ L

Evolution of I\/qufa[.hV” ~ 3\ V) W\ W A

It is SUC‘gtS e that evCIutldrt (o1 mexﬁr,..ylls started from a dichotomous branching system
in seme'or! mlt Ve tehn'L”\h plants approximately 350 million years ago.
Nl | Iith Jascllmed thacevolution of a megaphyll included series of successive evolutionary
;‘-__' T This process of evolution was very slow and gradual, which completed in more
~ than 15-20 million years. These steps are as follows.
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Overtopping
“It is an unequal development of various branches”
During this step, the dichotomously branched aerial portion of the gtei-siinwed nequql'
branching. Some branches remained shori Vyhile otheis-grew, and,ejpanatd \aia-much
faster pace. All these branches gre'wv 1n diffe rei plar.jas.__ \

LY ?W
\\\w \’

T Istemous
5 . branch
w1 svstem

Overtopping
or uncgual

dischotomy /
/

L& @
|

Plunation ‘
o 4

Fusion

D
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 A .!-:i N
Describe evolution of leaf and its |mp0rtan e in vastular ')Icrfs | [ & \O~

-

Discuss different evolutiohary stens intive e) /oILtlon cf r1aqa privll leai.” (DGK 2019)

Write down a note on evdluticit of |£cf \ { (GRW 2021)

Descrilye in detail ‘evolut ibn'of teaf. |\ "~ | “~{_HR 2018, MTN 2021, RWP 2021)

How =g or \,!Is cf'omd Dl it 1S$ .'h‘ irevolution in detail with the help of diagram.
(DGK 2022)

- Wihalt is\the mwps.tance of seed in plants? Discuss significant events in evolution of
e

x_-J AN (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‘SU "ré'-:emhre A
mosses.—., | Y -
These arz corhetm*cs caaled m»um, Lnns
becausg o their| slrgnt ies ernN:nce to the
runw[c reen plln S|

! | Fig: 9.14 Lycopodlum a club moss. The
I B ’" '?3' € sporohylls are clustered at the tips of branches
W iycopodium 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 lycopsida is mainly undergroggd

b) Iongl udmal <'.P.'uun ')fs:n u 3 ﬁ

NIt a nctn cn Iv Cpsida. (LHR 2017)

fm|"|'é.1|‘-'é\| PSIDA

'n::c)duutlon

Plants present in this group are called as horsetails.
Example

Most common example is Equisetum.
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Features vl
Features of Sporophyte Aot TV
. Sporophyte is differentiated into stem, roots and leaves. If".'*-_- >y (CA AV
o Main stem is not smooth, it has large numb=r 7f .dges omd furmws (.
o Leaves may be expanded cr w‘a's ﬂkeﬂend a.e ¢ I’Vc vt armnweu i w hwrls
o Plants oe;c nglr' 10 this grr) |p are aF,o cqjled & throphytes because the whole plant body
is composn.i 11 Iarga num[::er of jomts They represent nodes. Each node has whorl of
. : llll"-:dll(lhes ! I
\ _} |. L k .ne sporangia are born on structures called sporangiophores, aggregated to form cones.

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. - ."- A
9.5.4 PTEROPSIDA ."Ia:".-'_-, :' IR U
Pteropsida is divided into three classes; Ve e X ([ ¢ 1"
\ A = T N T T O O T S
ilici L = - ! TR LI |
. Filicinae \\ 70\ 0 '-,I"._ B -," .
. Gymn Jthl nvae e~ VO N
. Anglospelmae AR R

- 'h.,e] r Ia<s -" flulfe"ae" contains seedless plants foliar sporangia (sporangia attached to
[ J|‘| ;“._ ,l xt.rlar S, The leaves are called fronds. When the frond is immature and young, it is coiled,
A1 "-i M L

W= this pattern of development is called circinate vernation. It is an important character of

this group.
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Fig: 9.17 A frond bearing sporangia attached Fig: 9.18 Ferns. A ostrich fern 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

They are worldwide in distribution and are especially abundant in tropics.

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 o

It usually grows along moist walls, water courses and drains. — —0\ AR 'ﬁ
Structure — [« .:_-_.. V(! '._._l 1
. It is small herb consisting of stem, roots ang ‘eaves._ SRR | (¢ f‘ o’

Stem is short, thick, underqrr,)und usmallv hral| '(,ne-.pi -.hor ZC-T]H”-.' g owmg,-"fnzom
Rhizome is protected by bro-;wn' :C-a'-ecl m,all uﬂ mn'lentn cnc f#)vprqd by persistent leaf
basis. - | o ". Vo \
Flbrou\_advemmq.!'s r.outs ar'ls afr tt e ’nwer S|de ofthe rhizome.
Compomnd leat/as or| fmn js -af-lw from the upper side of rhizome. Young leaves show circinate
— v"r ctlor '-, VL) A
J | W eJt il (%uK) and rachis of leaf are black, smooth, and shiny (hence called maiden hair
-f: rn)
The leaflets (pinnae and pinnules-leaflets of second order) show dichotomous venation.
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 inwh lCh
Sporophyte being dominant. .
Gametophyte small and reduced bt eparale ¢nd nUepe“ldﬁn* '

Structural Features of Sporophyte

Different dtri:ctural feaiuras arg s folldvs:
The dipivic, Spoprdonyt? producas.nixaber of sori. The sori are green but when ripe they
beceime darkibrown |

§za0h gurus consists of a number of sporangia covered by false indusium. The leaves

wearing 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 |s -

about one-third of an inch at its longest diameter.

It is horizontally placed on the soil and has unicellular, :"“'IOI(S on its~Tov, /er’ s'w
towards the posterior end. The rhiz ulds fIX the pu ’)tﬂaHLS 0 thu Salll cnU absi nutrients
for it. !

It is compdsed of rousved t'hih ‘willed ells. Thb Faargin of the profhallus is one-cell thick
but the =rodlé pai[ is reny- «eI] mu k-zid 1S cushion-like.

It is-monoekicus iel malie ‘and female sex organs appear on the underside of the same

[ 59 ditalis -iritne mature prothallus, archegonia occur near the notch and the antheridia

are scattered 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

Each antheridium produces numerous spermatozoids which are Q"ially coﬂﬂ' :na* i 1
I -

multiciliated. They reach the archegonlur. t)y swmwmug -n N'—xtu' *-ert 117 al-'m eccurs

and an oospore is formed.:1 ne oos B re forrns%t 1e -Sporp ;)h /te "OL nu, Sporophyte is first

attacher* fc tue gamptrp..,fté | ﬂeH becoms mer_‘cnuent

,I;f-._ VAT T )\ LR \ o
EARIRIRARE _f U \. Archegonium
]..’..;\LI :'.l | c 1 1 _- - . .l,‘.‘ Egg (n)
E-".l -'I | i II I'-._ .I '-.\_l - . o
W J ) Spore (nr: s .. , ’ Z/ygote (2n)

’ 1 @
= Rhizoids .
% — Gamotophyte ?" ‘s i'?d
(n) /I
perm
(n) ‘

Antheridium
mitotic division (2n)
Embryo (2n)

(cluster of :;:::;: ott:»ng
sporangia) Gamoto:hyto
Rachis

\ Apical notch
Sporopohyte (2n) 4 4 entitious —~ T
roots - .-'i:;'.-- A e

Fig: 9.19 Life hlsto.ymfAmaram*.n' o N | (@, Ao

, mrtﬁfgﬁlé

Explaiiii |.|T' dhth mmnd"a P D

Explam n';n ge-“cll" uclitpl |ci"-___'- -
J II_\<'I’J||,1II"I .'n.cfnn phenop5|da
< 1.] |w1| |¥‘ MEI|scuss life cycle of Maiden-hairfern. (GRW 2019)
T 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 planis: _
One of the most significant events in the history of land plants-was the dévelop en. &4

seed habit. It was an important charge in the renrosiuttive-svsiem of e Casolior plants,

which occurred approximaizly 392 mifiion 'years'agc. First'comyplete seed appeared
approximately 365 million'years agn during latz\Devon'ar-eriod. -

Technicaily & sced miay-be\Cefinet.as, a\fertilized ovule.

An ovu'e Isiar, imtegunmeitediintieRiscent megasporangium.

Intelummienty aje steciaiized protective coverings around megasporangium, which vary in

mber

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 not ?'IoweJ  escay € 'no*n'
megasporangium immediately after its forrfation. — 7.~ [ —

In others, megaspore was h“"manenf'v retamed W.th1n the megaspua giumm. Here within
the confined wall of megaupcrenm m he meg a%p‘“ geim inated to-form egg containing
female gare: ophyte: _ Vo

Develogiment, ¢f F’ratvc ve Lo\/"‘rc aound Megasporanglum

Some bramch \like, struciuies of Sporophyte surrounding the megasporangium fused

.zl.rr';'.n-nd megasporangium  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 produrﬁ .’uur functiona
megaspores. ,

If these megaspores germinate to produce (folr-vianle, feraie | fametmpavies:-ihere may
have been a competition for gpace anc, foouamong the four gemito ertes

Early vazcilar plants J.UU}JE-d row! st; ategyi.el Griy one megaspore was selected for the
further Sevilonment intd a healihy fariale gametophyte while the remaining three were
abortzd.

JDavelopmencof 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. (DGK 20217 (|

Describe the evolution of leaf. = [ [ (BWHF| g'ﬂ?.l)
What is the importance of seed in plant“’? D'°-"ln$ St gr*n iceint evehis '._;‘i,-’é\‘.:,!dtl_oh of
seed. :

Y . (MTN 2022)
Relate hfr\tﬂr) po'"/ aml n ¢, n‘lca:t ol G- megasporanglum with adaptation of seed
habit ir; spe. rnmtcnny (A R (SGD 2022)

Y _INHat is | ¢gad?vhy 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

Introduction Y, = _ Ny "1
‘Gymno’ means ‘naked’ and ‘spermae’ means ‘seed’. SN e
Thus the term gymnospermae means naked- eedea’ ,,bunfs SN[

Characteristics

o Gymnosperms are one of he c.:c\,nsc'ful :]r 7u L cf aeea p aruo, W, h-“h are worldwide in
distribiion. — v \ -

o They c¢= ‘tJtu (-. akiout “Jr e f Ir(i ‘f this- v~70r1d s forests

o The qyrnnmpérms aie hetergsporous plants, which produce seeds but no fruits. The two

T rrvl< of ,pmnq ar&' microspores and megaspores, which develop on microsporophylls and
N M | |r1e1 sporophylls respectively.
Y | el 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.

o 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.

o 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.

%,
- s 5
] % 4] [
L & "
% uf b | 1
LR
o
L} L}

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 Conifers ¢ relhieterosporhls.
Life Cycle \ [ -
In the life cycle of Pinus, tiie doml.ta.wt dipivid, ¢pcrophiyticigeneratior alternates with
inconspicuatis gametophytt gareratior].| The méin plant begy is Sperophyte.
Steps of Life Cycle with Ciiarac) erlcflc Feat!lvas
Formation of {>crias -
Male-ant female chnes are produced on same plant.
¢ v ale aanes are small in size and produced in clusters on an axis.
el remale 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 a Ionger
period of time and can travel long distances.
During pollination the pollen land dlrectly on the ovules G [
Fertilization ~ - T VNV LA
Only few pollens are able ‘o jermirs i2 13 form, fotlen tul:es tro: Jgf vihich male gametes
are transfer. ed to the emhryo selc foi fertilizasion..
More thah bnz 240 Pan e (-,Ttl izet. [0 nim-several zygotes, but one zygote usually
survives t¢ fornt alsingle! embr\ 0. After fertlllzation the ovule becomes the seed.
Gerrmna*ln ol l\.nlv upn’ophyte Plant
J A | [\The f,ewi contains an embryo along with some stored food material. The seed upon
4 | 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 B
Seed \J N o
Megaspore Pollination . * _ | Em L
\ _ PolleriiE Mgt —%i (O
' Tjube EFR TV RN [ N
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Fig: 9.21 Life Cycle of Pinus
QUESTION RELATED TO ABOVE ARTICLE

Give life cycle of Pinus.
9.8 CLASS ANGIOSPERMAE

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.

o They are most abundant and most successful of all the plants on the earth B

. They produce flowers, fruits and seeds. = \
o In these plants, fertile leaves bearing ovules are folded and-jaisiec. ar the 1érgms I@ f”t'i e

ovaries. The ovary after fertlllzatloms changtd mtoaa kid JI'[ L')n'Ta ning s‘=ebo, 4

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 generﬂﬂors

Features

o The adult plant is diploid Sroropht e mocH / citferetiatzd |r.fo rocts, ster.‘. dnd leaves.

J At maturity, Sporophyte piani protiices flowers. :

o A flower s 'a modifica shaot! vihich \corisists 'of-a pedlcel thalamus (torus) and floral

leaves ¥zopald, ' petals,| siarens and-carpais). Thalamus and floral leaves, especially the
stamens, and carpals, are si 'wiodified, that they do not even look like stem and leaves
o resgectively)
o5 | The depars 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 miciuspore cersists,
of two nuclei, generative and tube nucleus. Thls mlcrospore is mo calleu 25 pulle ] 1ra~r.

Pollination - -
During pollination, pollen grain is *rPnsfP..cd ronl omti er cf ta nen tn stlgma of carpal.

Formation of Microgametophytg /
After patlination, nellen gréin'germinales te rorn ailen tube.
The gei=iative| nucieus df the micrasrore aivides by mitosis to form two male gametes.
At this staye of Heve! of niertihe pollen grain is called male gametophyte.

9.8.1-a ﬂmlble Foltilization

AN X e e tube grows through the style, enters the ovule and then reaches the female
J AN 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.
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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 And“oiper 'wit) fus uﬂ'
nucleus is called double fertilization, whick1¢ charar‘“r STiC featvre )fﬂw eling b lerts”.

i i o
Pollen grain ! . Tulyezell ol i}
y ! 1 |17
.:I.. i = | 1 1 -f'lwl [TOM 1T ll'rlll! s lt‘lt‘ﬂ Paollen tube

Frzbe el mucleus
Male gameles

Tube nuclens
Crowth of

pollen tube

Endosperm
(3}

Zygaie
(In)

Gametes

Polar nuclel

Relense of sperm cells

e
Dauble Tertilization

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. . SWEE2 Ly ) \ ', L

In what way do the flowering plants differ. from the rest-af<ne <eed Haant“,’) Whahis
the stigma? Is fertilization in anrmsperms 1lrcct (o]} mc'lrﬁcL ¢ |:lom wiiat.tissue > does
angiosperm fruit develog? — A A VoL Eu<er0|se Question v)
9.8.2 Classification of Angiosper; ns _ Ly ML o
The cls lSSIL-f é no.nopbrms iS! dlvm@q int fwu aul)-ciasses:
Monociity leddriael (Wwith Dne cotyiedsi)
Dicet yledonae (with two uun:yledon)
wAsealrding dotthe hiumber of cotyledons in the embryo.
| “Thé-plants included in the Monocotyledonae are called Monocotyledonous plants or
Monocots.
The plants included in the Diocotyledonae are called Dicotyledonous plants or Dicots.
A few distinguishing characters of the two classes are given below.

o °
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Dicot - T 1
Numbers of cotyledons —_ y Phhnh
{ A0 A ALY LY L
n Seed '-I : | LW I|_I| !
4 -\ M(W"o' N L
' \ 1RR :
\ e 4-.0" shothia,\ |\ | 1
\ \ 71 h“)( | oriniutbied 1 4\
Numbar"ulpetals oL— \ WV /1 &01 i 05
sepd'sJ' o W e OSB3 petas
Wy |'. A I .__--"-\"J 3 sepals, or
|' 11 LT 1 1 4 1 1 |
-,-, '. TR L multiples of 3 .
b L i Bundie:
R ﬂl aimu):; and arr‘mgement e
NN | N of vascular tissue in the .~ J———

N A slem scattered

Patterns of veins
in leaf

Presence or absence of
wood

Symmetry of the accessory

parts of the flower 4
Rogular Iregular  Rogutar Irreguiar
Individual or united petals
3 Separate
Separate
patals Gamopelalous mm,,

Relative position of male
and female flower parts

R\
'lI i
'|II I| '| . . '\'l "'\-2- x
{ ". \ -,S'JDC T rmcr ovary  Superior ovary inforior ovary
'. \ "- " 'l. 1) .!__I:'..-" 4 Comparison of Dicot and Monacot

5,

"1}: R “ (Any four differences) (GRW-2017)
W 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)

~.J n
J |'“x‘x [a J |\‘=‘\]_:|e‘3-e'rme the dlfferentlatlon between monocotyledon and dicotylendon plants.
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9.8.3 ANGIOSPERMIC FAMILIES =\
Some angiospermic families are described below: — M\ | W

1. Rosaceae (Rose family) = N [ e
2. Solanaceae (potato family) B AT LAV L
3. Fabaceae (Pea family) ) BRI BRIER™ '
4. Caeselpiniaceae (Cassia-farnily) [ |
5. Mimosactze (/Acacia famlrv [ _
6. Poaceat; (Grass family), | 1Lt =
9 8.3.1 RDSAC Ei\" kF’O‘P Family)
L (IC.!Ll don
o s also called rose family.
e 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), Fragaria (strawberry) etc.

Fig: 9.25 ROS&L- ea,! ,AJf\ "9'. B yx.uwg 'tam"n B1- enlarged open anther, showing pollen in it; C-style hairy and
| \.stigria bilabiate; Ci- enlarged bilabiate stigma.

- Wege Mtil st ﬂ‘hfv aiters

[, J A ‘:-1»;‘-__'__ “Blasits are trees, shrubs and herbs.

AT Y 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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Floral Characters

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

o Flowers mostly bisexual, actinomorphic, often perlgynous to.saimie (egree;-ustally »hn N
and scented. . -

o Calyx consists of 5 sepals Targly 4. w=hicli are united at the Laee

o Corolla cenzist of 5 petals or multiple of &, v ‘high are . e, rosaceOUS large and showy.

J Androcectum bansicts ofinurersus stan'ens,-sometimes only 5 or 10.

o Gynoeciui is|¢f ari2 @ nurazious separate carpals or variously united, ovary generally

-1 gUperior, scraetimes Inferior.

IR P\ae 2rication 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 makirg. (7~
‘gulkand’. . : ' '

o These petals are also used in extraction of gigssential.cii<{fose eil) ! sc'd as er i L_ -

o When distilled with water,_the petalc of reve qve rose-wates o “Ark-e- Uulab, which is

used for curing eye diseases end-iai mayother but mses

9.8.3.2 SOLARALCE AE lgnt shadé cr potdlo mmny

Introduction . .

. It is 2lsc cél'edt [ﬂolata_] al r.iiy.

o [ T el famity b Faoout 90 genera and 2000 species of tropical and temperate distribution.

| W Pakistan, 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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=
R
) 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 is ohllque u hloced, s Jer !Lr )
bilocular or |mperfectly4 locular by falseQ “tum R Y I e T T e
. Placentation is axile. \ LA et DAL OV AN _-__, :

1

Economic Importance ' - AR RRIERE |
Members of the family Sol: Andciar: prc\ |d ] o'uqt aked foo 4, Soifie are weedy, some are
p0|son0u,a-an1 others dre 12 andqor.q‘g%hrr’ame.u% :

Use as Food = \

o The mcst! mportan. p!a']t in-ihe famlly is Solanum tuberosum (potato-white or Irish
-, potat )) n Hﬁhrd nedple are completely dependent on potatoes.
:I:_hly sisicum esculentum (tomato), the favourite home garden vegetable, was once
a1 _JI TN q"Jlleved to be poisonous.
AN A s 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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Medicinal Importance

Many members of this family yield powerful alkaloids e.g. Atropa belladona, Dafr3

which are rich in atropin and daturine respectlvely are used med"‘mc Myt
Use as Ornamentals N [ o h
Many plants are cultivated. in the gardprs fﬂr th°n bew |ful ‘IO\ venv, Lhese mclude
Petunia, Nicotiana, Cestrum' ane Satanimeeic. || | ! AT
9.8.3.3 FABAGCFEAL: (Paml-u....CAae“ Pea far mly ) - -
Introduction - |
o It is alsc c. u!ed' r)ea 1am| Wy m Datplllonaceae
o . [ =s|< famnv w't 1 2bout 400 genera and 9000 species.
TN NI Mur bers-or this family occur all over the world, but particularly in the warm temperate
WA ) regions.
e 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 hap I.onuc« aeﬁ —eax;ba_ma Sesbar A-twig; B-flower; B1 standard verilium; C-fruit a legume;

- D-carpel
0(1 |ﬁa~t|| ve]ﬂ hq au.tv.a"’
[, J | .| "Plarits are herbs, shrubs and trees.
SN '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.
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Floral Characters

o Inflorescence is racemose or solitary axillary. /

o Flowers are bisexual, zygomorphic, bracteate pedicellate, perig gynd ug.~pentamer 1s ot
papilionaceous.

o Calyx consists of 5 sepals,.ore or less ur ..wd In & tube, mastly hairy.

o Corolla consists of 5 petals, papiilicnecizous, ustalasclavied, Gissimilar,

. The upjger|pcsterior-retal isilarge and conspsicudus-aiid is called standard or vexillium.

. 2 laterat=Snies ace free nalled wings.

. 2 anterir iriner 'mast that filse-to form a boat- -shaped structure called keel or carina.

o Ardroeciumn clrisists of 10 stamens, mostly diadelphous (united by their filaments in two

INIR gtule,, ytused to form a sheath round the pistil, while 10" posterior one is free.

. 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 |ewe|rur< a5 \vei_ght_s_:ca‘lk‘d
‘ratti’. oy T 3 | e IR T

T

Production of Medicines
Many plants of this family ar‘ m‘;:}u ne fm modlc nés. 'i hese lr‘clude
o Glycyrrhl a 1Iabra forceunh'ana celal
o Clitoria-ternetéa’is 1sad acaln' tsnake Dite:
Ornamental Plarits \
senmi imocriartt nri 1a.nental plants include Lathyrus, Lupinus, Clitoria, Butea etc.

_‘Ju-': , .J\ SAL-FINIACEAE: Cassia family

'umdubtlon

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};. Cassiaate -

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, unllocular stlgma is
simple. — =TT anitnine
. Placentation is marginal. N [ [ 'j'_'. U =
. Fruit is legume. . \ \ ! VS =
Economic Importance A a VAR RS RIR R [ J
The famll s of areat— )Oatan,e Some re.lantu arg-ornamental, some have medicinal

Use as Medicir eth 4y

o i lsavis ’)"(. s.a'é'lata are used to cure ring worm and skin diseases.

al; ,J |~ ~1>~'.. | ‘“f:law.a senna and Cassia obovata are cultivated for the leaves, which yield the drug

LAY B Senna, which is the base for a laxative.

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

|mporto.r«*:e, ancd af fL Iv hal, /e fc»O( *1r?€’r{thﬂr vaiues.
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Ornamental Plants

Common ornamental plants are Bauhinia variegata (kachnar), Ca55|a fistuia (amaltasy, — .#
Parkinsonia etc. A~ o\ (CAM

Use as Food 1 AL N RS

o The leaves and flower budsaf Baw\' niavai |eq itc afe r1~ec as v=ge*aroles

o The aC|d|c fryit of Tamarir) du mdnf‘a arel eG'Ibl° ar.u ard vien in tartaric acid.

Production of DiifereritStuosiances . . A

o The bark ¢l B.-mh nia fmd .amar...dus |nd|ca is used in tanning.

° ne|||eartvmf)0 ¢f IHaernatoxylon (Longwood) yields the dye, Haematoxylin.

I ') 2.2, £ WMIIWQOCEAE: Mimosa or Acacia Family
N L inroduiction
e It is also called Mimosa or Acacia family.
It is a family of about 56 genera and 2800 species.
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.
[~ .:-:h..l h
| | 7 \ f'_" e
i II II
i - I'lII L1
i'_ 1 '-_
AN | T WM I" J Frigs .29 Mlmosaceae Prosopsis cineraria; A-twig, B-infloresence; C-flower; -D-fruits
] | weqrta*h/e Characters
R R 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 1:7isels. ~
o Flowers are bisexual, actinomorphic, hypogynous to slightly-nerigyrous asd braceeate
o Calyx usually consists of 5 sepals which are gensialiy fuse, tontied c'r lobert.
o Corolla consists of 5 petal3, Wwhich =g frée-ar usell anc! .obisa;, |
. Androeciui consists cf 5 o 'numelioug stamens, wnigk are free of adnate to the base of
corolla:
o Gynoeciuin ccrsrts o; a sm p.e pistil of 1 carpal, ovary unilocular, superior. Ovules are
Ao neny .
FEens | Plackrization is marginal.
e Fruit is 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 [

The traditional family name Gramireae take; its mrr., fr o the Lat/n Guawna: WhICh
was used as a ‘generic’ na;ne" for certainy gr'“%ses Lo '

Familiar Plants Y \ -
Triticumulgere (\'vnr* *) Zea “nays (cw'\ Avena satlva (oats), Oryza sativa (rice),
Bambuga (hat moo) Sicrhamm officinarum (sugar cane) etc.

Vegetative| (Cherap iersi

J i "|"-‘: . ."-\c.:_l.s are annual or perennial herbs.
| e 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 carutur/d spike or Ioucel\» G
branched axis-panicle as in spikelets.etc). - - ;
Each spikelet consists of brasts. -
These bractsare arranged afong a/slender oxis cahleu r?ch.na
There ‘are twoicwer biacis, called. clumes, Wwiich are empty. Other two bracts, lemma
enclosir; g aflcw ‘el a1d oppomﬂ by a hyaline scale called palea.

Tie[\whcle | ient rh2, paiea and flower) is termed as floret.

\ '_ 1@ yleinegs 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.

\
W
| C

by
¥

Fig. 9.30 Poaceae (Gramineae): Chloris barbata; A-Habit; B—spikele‘i; é—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, sucrr as umally la! ue _er'.

feathery. |

Fruits are grains or caryegsis (cor\ opc' a dly, mdeh_sc=n Vuu in vvmch fruit wall,
pericarp’ is completely fus ‘d W't.| snei S0At), |

Economic Impeariance

Econormidally, laruw'iv Foackde l.as grvatﬁr 'mportance than any other family of flowering
plants. it Has gr*al e‘ono*’m" impoitance to both man and animals.

Use as Foou |
i ? >2rals.and 1ailets, WhICh constitue the chief food stuff of mankind, belongs to this
[N

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,helong to this
family. T~ - -
The dried stem and leaves of the cereal crons.are used as foduar.for |he caitle.

Production of Different Substances u ' '

o Certain grasses yield aronmidatic oils-#:9. Cymbaofocon citraiué (r2mpn grass), which yield
lemon grass.oil. It is used i perfuivies'and scap inagstry ens for making infusions.
Some species, of orasses aie|usedin making panars:
Ethyl aianoi ane meny othei “irid-sf beverages are also prepared from cereals e.g.
whisky fromi re, Lailey, corr-and rum molasses from sugar cane.

e - Fiaers ohtairiec iremiieaves of Saccharum munja, which is used in making ropes.
o OF i boa '
|| o) Dambusa (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.

o 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:
An annual green small sized plant is called Ferb. Tiiely ha Ve SOt al d usUcily ficen stem
e.g. radish. \ \

Shrub: ) PR
The wholly ¢reed niarit, Whose.miaily siem sarmot be distinguished from its branches is
called shrtk,. 19 size.is|less thar: 6eet.

Tree: | '

s berenimal green woody plant with a distinct upright (straight) stem of 6 feet or more
' i1s 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 oth
side and so on) on stem. - e (|
Stipules: ) - T AN N —
The pair of lateral outgrowths [.reJenf a: base\o¥ p3r|o le af |6af i Couied stlpules A
leaf with stipules is called : tlpulafe ar c a lecfw'th“ tstipule s called ex—stipule.
Adnate Stlpu.e ) :
In this (a<° the st pules use _Wrtt th petlole to form a winged shaped petiole.
Simple |e&at: TR
[N 24l lamialofsimple Ieaf form one piece and it is not divided into small leaflets.

‘Jefnpound 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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R
A

Pinnate leaf:
Pinnate leaf has a single midrib. All the lateral veins arise from this smglp raidrib.
[Opposite Palmate]. '

Leaf Muirpholegy »
a !-P ade Q}Ej’ 1%@
ﬁ!*"**h- oerion

oid Stipules _ Puis ate-l Pinnateh,r

Siv 'u'd i ot d
(a; Gon ‘pirsillon B i eampoung

[ R 1 | - %= ! ntemode o
NIV 5 -4 Eg e
| %" 1 % MNode Intermoda :
) Node

Alternate Opposite
(b} Arrangement

{c) Venation Paralled
Simple and Compound Leaves

| Bud waulkd ba
) Senie

whera the leaf

emarges

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: I (LU
In this case, the main axis (stem) COI’]tIP i2S to grow-2ia ¢ ve!(up-'Iatér_al"fldwl’zls. it
may be: N

@ Terminal raceme: - \
When Racc.nose mfloresreﬁce 1S, Jreser tatt p m the ston

(2)  Panicla:) | | - ““x
A branc hed ra omﬁ fs (&r|€d na! nidke”
(3) _ Spiky:

\ J,r “this- cade—the flowers in racemose inflorescence are sessile (without pedicel).
“Shriietime 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:

it .

l\‘ i |

Q‘\‘z’uo oj‘?%‘%é | .I
9 ci‘ spite o\\"‘:'a Wﬁ \ ‘.?"ﬁvlﬁnﬁich -
lnflnrescence - ' :
-i'frt‘"""( ‘Qa j"‘fﬂ' i 2

| R I ..= | | Gﬂryﬂ'tb umbel dichasium

catkin

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, Jnane |t |9,CHI ay \ L

Actinomorphic flower. . 0\
Zygomorphic: \ - T\ IR N e
When a flower can be cut into-i-‘«_".\_lo.eciua}_"-ha'!_w.ﬁs \ty ‘ortly, one [plane, it is called
zygomorph!r‘ flower. (1 S L™ R

- _' _I |

1\ vary p_,., ) " W 1 4% “Sirhpieand Compound Pistils
[ | S0 ns \,z
= { } A :
L \ R ._'. i Bisl| Onys
Al i R R ‘\'?!@I;{:j Cuvule L
S w100 '.f"u"‘?\ Lo .\'l i
1 s ! ¥ [
o RN ] | |r { 4 | /) k"
B b superar b ; i w
ALY - J | | Iparts "r!-':u‘lil'rhvll H‘ 'mn:l;f:JLr;L=1 IKJ {,r"
Y - |l ..:' ;
\_‘ r 2
imlersar Skmpla pistl Coampound pislil
fparts epigyrous) with single carpal with pight corpefs
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Bract:
Bract is a special leaf in the axil of which flower arises. The flower W|th kract are.calied
bracteate and without bract are called ebracteate. '
Hypogynous:
In this case, the thalamus (upper part of wedre) LS cenviex, T he cal pe. s{ach at the tip.
The stamen, sepals are inse '[61 be.u v ihe c'yr ccecium oit the side. So Gvary is superior.
Perigynous: '
In this'ease, the tr**'amuu i3 fI itenen; (Ve IS present in the centre. The stamens, sepals,
petals a2 inzeried gn th > rimy of e disc around the gynoecium. So ovary is superior.
Persisteiit 5 ‘pa S:
| [ 4 sepeis de not fall after the opening of flower, they are called persistent sepals.
Epicetaious 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.-iving;
organisms and their mode of origin. Such a system ofclassiticatiort, is, \cailee
Phylogenetic System of Classification. | | _ | W[ @0
Main Features of Kingdom Plantae =\ AR ' -
Kingdom Plantae malnly i cI Id*s urg m is n v'I ich Jre \
Eukaryotic \ :
Autotrapiic |\ ()
Multiceiluiar '
L NSa-motilel

it | Cleveloping 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 tae
gametophyte s e

i)  The motile’ gsexilai r2plodustive ceils,
are charactiristics i A aind
are-ceiled |||

i), [ TThe sexuarre p.uductlon is said to be

| % oegariious 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 adapted o
life on (fand ‘than uvon/\crtq ana
mosses? 1 \ \ -
Liverworty ‘and, '-.n‘o:se> are” non-

~tvapculdr  Wwhila fers are  vascular

| I ptema. Viascular tissue is involved in

support and transport of material.

Q.2

Q.3

Ans:

'Q..4

()

EXERCISE

(b) Which—of! tfic —fol'owiing " &
natitienaily. sef-5upporting?

Iatire Jverwort—"and moss
canetophyts.

Mature 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. hdginisz pamesophyte |
aenesetions, is " ba/led ~altorastion ot
generaiions) . t

In band Rlants: |

iL-13 “neteromyorphic 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)

(©)

Q.5

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

for
embryo.
Heterospory

nourishment  of

developing

It is producticr of different spores ana
Is most siiccessuttypeo? repmductnn

in plants.

Pick aand inatch the follcwisay.

"" 2
'ﬂmiﬂ‘l : _
Eeni Involves i)Isa
Spurophyte 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
fform
raplsivi
e |_shgren \
iX) The spfire] | | Withaiared-, | | ix) Ishe| |
dehdsy firstceliof
1THRLEE | 'Snoropnyte
YA I | 4 Divided by x) With
| (,v!rr. )3 )ef ns~ | reduction naked
are-sne plants division to seeds
form haploid
spores

Q.6

0.

3.

) \

i)

Sketch and label fertile pinnule

and sporangium of Adlantum

(Answer Missingj) _

Encircleihe", corrsct. dnswer

irarn the muitiple choices:

Al bryaphiyles (mosses,

Lkvenverts™ &nd  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 —J

(d) Germirated pelier-drain ||

armportant) Serratirial
edaptetion: + tnat— evolved
exciusivery~ in/ seed plants

iriciude 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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Extensive Questions. . .
To wkhdt |, does.—aiterriaion .01

generatiors, | refer 7in | ihe | plants?'.-

Describe Sporophyte and

~gamaicphyte; Vithawhich stage is an

ANs:
i)

Ans:
iii)

Ans:
iv)

Ans:

Ans:
Vi)

Ans:

adlle” arana 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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