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Dlver5|ty Among
Plants

P Al the end of this chapter the studends will'be able to:

Ry AW TSt~ N

- De crl'be thc general characteristics of bryophytes
. Outlme the life cycle of moss.

ges) uses ofbryophytes = .
ﬁescnbe the general characteristics of vascular plants

* List the characters of seedless vascular plants with examples of whisk ferns,
club mosses, horsetails and ferns.

ﬁ?::.;i_‘Explam the evolution of leaf in vascular plants. . ‘
e Outline the life cycle of ferns. ; il
. Deséube vascular plants as successful land plants.
e Summalrize the importance of seedless vascular plants.

« Describe the evolution of seed.
- Descnbe tae general charactenstlcs and uses of gymnosperms.

‘» Define angiosperms andexpla" thgdxﬁ‘e nc@betweenmonocots gnd
. Explam the life cycle ofa ﬂoweqngplan e
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Wrtuallyallotherhvmgctmeldepaﬂo-phllwm Muw 5
on land, in oceans, and in fresh water. Theymbemon&tﬁrm#mh »
order to study the billions of different organisms living on earth, biclogists kave sorted.
and classified them based on MW“&M“M&M-
one kingdom (Kingdom Plantae), which is then further divided mto smaller davisions

based on scveral characteristics, The majority of the plant species are flowering herbs.
%mcarcnonvascularandothaamvawnhrbﬂonﬁaewaﬂw‘ :
conducting tissues. Still there is a group of plants that reproduces from qﬂﬂi
than seeds, and the other that reproduces from seeds. Indeed this diversity of plamis isof
great importance and invites careful study.

8.1. Evolutionary Origin of Plants E
Smcetheongmofhfeon&rh»anmsorgznsns!nv evolved 2nd dommated

ﬂueearthatdlﬁ'erenttlm%.Thefossdrecordsofdr&:emms&ﬁ the tme
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R 1.1 Phiotic dneage

1 os the seguence of armangement of species from ancestors to the
hrough e evolution. The descendant populations have a resemblance wif h
anoestons mm omany respects as well as their immediate descendants in a ce

Phyie lincs : srovides a link between the present day organisms with
FOTON PEST SN0SSTOTS. e link has been established on the basis of the fossil record
' ‘ < 2s well as bacteria. Today almost two million speci |
S s.sd about 0.5 million plant species have been 1d_‘

2 large number is left unidentified.

DOEREG f the distinctiv e¢ “haracteristics of plants are as fallow o
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8.1.3 Evoluﬁon ofAltemation of Generations .
A comparative study of the life-cycles of vanous plant
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In higher cryptogams, €.g., Lycopodium, Selagin

gymnospcrms and angiosperms, the relative dcvenofmgltaéfeﬂrﬂ,s&"g : haw‘fgamf’»‘
[everse of that as dcsqnbed ab_ove. The sporophyte is more prominmgmm is
complex and autotrophic, contains chlorophyll and is differentiated imo:’ :
leaves, traversed by vascular bundles, while the gametophyte is smaﬁ:rt’ stedmand
simple in structure. T.he clirpax of this expansion of the sporophyte and reductia:n o‘i,‘etl?e
gametophyte 18 evident in angiosperms, where the sporophyte is a complex
independent plant while the gametophytes are tiny, microscopic structures dcvo?d of
chlorophyll and totally dependent nutritionally upon the sporoj)hyté. Another
conspicuous feature-is the presence of vascular tissues only in the rophyte; the
gametophytic generation in no case being provided with a vascular tissue. et

8.2 Non-Vascular Plants

8.2.1 General Characteristics of Bryophytes

The phylum Bryophyta include Musci - Mosses, Hepaticae - liverworts,
Anthocerotae - hornworts as classes. Bryophytes are the first plants which migrated to
land Bryophytes comprise the small and simplest non flowering land plants which
usually occur in moist shady places, rocks, walls and bank of rivers etc. They are non
vascular plants. Thus the transportation of food, water and minerals occurs by
diffusion. The plant - body is green branched thallus, lacking true roots, stems or

leaves, but possessing hair like rhizoids instead of roots.
The plant body is gametophyte, which bear multicellular male and female

reproductive organs called antheridia (singular antheridium) and archegonia (singular

archegonium) respectively. The sex organs produce male and female gametes by
mitosis. The male gametes are called sperms which are motile while the female gamete

is called egg or oosphere whichis non motile and one in each archegonium. The sperms.
swims towards the archegonium being attracted by the sweet fluid secreted by the neck
ofarchegonium, and fuses withitto formdiploidzygote. obeeh
Fusion of sperm with the egg to form oospore or zygote is called fertilization.
The zygote rests in the archegonium for some time and then deve "
diploid embryo. Bryophytes are therefore, called embryophy
The embryo develops into diploid sporophyte which pr
by meiosis. The spores th ;
attached to the gametop
alteration of generatior




b. Anthoceros

8.2.2 The Life Cycle of Moss 3

. . 8 . . v-‘ﬁ:’
Life-history may be studied by referring to Funaria or Polytrichum. Moss
occurs most commonly on old damp walls, trunks of trees, and on damp ground during
n habit; wherever it

the rainy season, while in winter, it is seen to dry up. It is gregarious i
- grows itforms a green patch or a soft velvet-like, green carpet.
B - Moss plant is small, about 2.7 cm or so in height, and consists of a short axis with
- spirallyarranged, minute, green leaves which are crowded towards the apex: true roots
- are absent. It bears a number of slender, multicellular, branching rhizoids whi
perform the functionsofroots. The axis may be branched orunbranched. #
Reproduction, The moss plant is the gametophyte, i.c. it bears gameii?s‘f and
reproduces by the sexual method. For this purpose highly differentiated male and
female organs are developed at the apex of the shoot. The male organ is known as the
antheridium and the female organ as the archegonium. These organs are someﬁiﬁg |
intermixed with some multicellular hair-like structures, known as the paraphyses
(para, beside; physo, to grow or an off shoot). Antheridia and archegonia may occur
together on the same branch or shoot or on two branches of the same plant (monoecious)
or on two separate plants (dioecious). | =
The antheridium is a multicellular, short-stalked, club-shaped body which 15
filled up with numerous small cells (Fig.8.4) known as antherozoid cells. The

antheridium bursts at the apex and the antherozoid cells are liberated through it in &

mass of mucilage.




I

(he mucilaginous walls surrounding e
ntherozoid cells dissolved in water and the ‘
antherozoids arc set free. They are  very
minute in size, spirally coiled and biciliated;
Jfter liberation they swim in water that collects
1 the apex of the moss plant after rains.

Fhe archegonium is also
multicellular body, but it is flask-shaped
appearance. It i8 provided with a short, |
multicellular stalk and consists of two portions: Fig:8.3 Funaria 1
the lower swollen portion is known as the vente rlr, Ily), and the upper rche-!.ke portion
as the neck. The neck is long, narrow and straight. Within the ,;f;;:f-fq-,-;._ esa larg:s -f*e!l |
which is the ovam (egg-cell or oosphere) or female gamete: above this f:.‘:,\‘ a small
ventral canal-cell and higher up in the neck there are 4 fewneck canal-cells. E the i
ovum other eells mentioned above are functionless and soon get disorganized. The neck |
at firstremains closed at the apex by a sort of lid, but as the archegonium matures, the hid |
opens and allows the antherozoids to enter and pass through it i

j

. Mitosis and
development

* & Sperm(n) (released from
their gametanginom)

oy,

Spores 'g:
nje @ @
2

Gametangium
contzining the eggin)
(remains within
gametophyte)
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Egg and sperm fuse to form zygote which develop into sporophyte. The SPOIOphy'téi
plant produce haploid spores by meiosis. The spores give rise to new gametophyte
plant. Examples of mosses are Funaria and Polytrichum. 5
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Peat bogs and their Importance e
Peat bogs are areas of great natural beauty, as well as beingrichin §
wild plants, insects and animals. Peat bogs are fed by rainwater and = |
the soil builds up its own water table and acidity. Sphagnum mpsTSAes;“__;._v 3
grow and decay eventually forming layers of peat, then peat mo.unlqs.__;.
many metres deep. This process takes thousands of years,'whlch is §

-~ why sustainable large-scale peat extraction is impossible; the :

- extraction is always faster than the growth. Habitats like these

simply take too long to grow back. Peat bogs are rich in diversity of § s

plants and wildlife, some of which are unique to these environments, J

8.2.3 LaundAdaptation by Bryophytes

Bryophytes had invaded the land from water and therefore, they are called the

first invaders of land among the plants, They show the following adaptations for life on
land or terrestrial habitat. - e

a. Multicellular plant body and conservation of water %3
When the bryophytes migrated to land from water, ﬂi‘eﬁp
dehydration due to evaporation. To cope with this problem they develo
structures which prevented loss of water or dehydration. Plant body or thallus's
made of many cells which kept the needful wafer with in them for successfyl li
Moreover for protecting dehydration due to ¢vaporation from the surface of the e
they formpd a4 waxy waterproof layer called cuticle (made of cutin) on the epidermis:
In spite of these adaptations, if some bryophytes are dry, they become brittle and fum
green soon after getting water from rain orany other source of water. T
b. Absorption of carbon dioxide ?
Bryophytes have evolved elabor
dioxide. The epidermis is provided w
and oxygen. This carbon dioxide i absorbed by the w
cells for the life processes of the bryophytes.

ate structures to absorb sufficient of cat

ith many pores for the diffusion of carbon dio¥I®®
cLsurfaces of the photosynthe!®

N —
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epidermis ,

K1g2: 8.5 Structure of thallus of by ophyte showing multicellular

Rhizoids

plant body and conservation of water

sorption of water

Bryophytes have no roots or root-hairs for absorbing water from the soil. They
have developed long hair like structures called rhizoids from lower surface of the thallus
to absorb water from the soil which enables the bryophytes to live on land
d. Heterogamy

The universal occurrence of sexual reproduction of heterogamous type
involving the union of sperm and egg in green Plants like brygphytes is the most
successful type of reproduction. The large, non motile egg formed in heterogamy 1S full
of stored food. After fertilization this stored food is used to nourish the early st{lgfgs ll:
the development of new offsprings. The heterogamous sexual reproduction is bes

suited for life on land.
Protection of reproductive cells i .o for the
iRe;)(r)oducti\‘r)e cells should be safe and protected from aﬁi}' ki;gd :;;g{“gmgc o

plants to live on land. Fortunately the bryophytes possess tllssare sierms and egg or
which enable them to survive land habitgt. The reproductive ;;theri diumand the egg in
oosphere. The sperms remain protected in male sex organ o:eveilt od from drying by the
the female sex organ or archegonium. The ‘SCX'Q:gt::ss‘l‘;r:o'I:S which bear the SeX °'sgaa"mf |
leaf like structures and sterile hairs produced a ~oted from drying. SPore !
Moreover the spores of these land plants |
Produced inmplticellular sporangia.

arealso well protected ot
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= f Em”blmr;g;?;gsthwpems are transported to the egg a;xg mnltesm

- fomale reproductive structure, Azygoteis formed here which developsi
The embryo remains protected in the female organ from sg;ymg out sl
mechanical injury. In this way the chances of survival are increased.
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e

Fig: 8.6 Formation of Embljya
g. Alternation of generation |

The life cycle of bryophytes shows clear alternation of ger
survival on land. Alternation of

generation is an adaptation to land
ensures diversity and variation
and survive the land habitat.

s in characters. These variations he]
8.2.4 Usesof Bryophytes

Bryophytes have many useful economic valuese.g.
J3 A kind of moss - Sphagnum or peat moss is used (when

material by the horticulturists, for it can take up and hold large
water. Remains of this moss become peat which 1s used extensively asa fuel
Through their chemical and physical actions, rocks are broken down i
simple soil - constituents.

3 The decay of their dead bodies builds up the much needed organic mat

't\_}

so1l.
4. Make habitat suitable for new plants,



p— | |
racheids are water - conducting cells of xylem. In tracheophytes the sporophyte
II-‘ cration is dominant and the gametophyte small reduced and short lived.
.l".:,'l:.i,mphytcs form successful group of land plants because they can adapt themselves
.\,‘cn to rough land as _WC“~ They ¢an save themselves from high temperature by
:rnnspirulion and can gain a large helght Wlthoul. fe}cing any problem of water supply.
vascular plants are divided into two major sub - divisions namely lower vascular plants
and higher vascular plants. In the lower vascular plants seeds are not produced. They
ceproduce by spores e.g. Rhynia, Psilotum, club mosses, horse tails and ferns.
The higher vascular plants are seed producing plants i.e. gymnosperms and
an@iosperms. :
~ Tracheophytes furnish us with the very necessities of life - namely all of our
food, wood for construction of our houses, fibers for clothing, medicines and fuels such
ascoal. The herbs shrubs, and trees are tracheophytes.
The phylum tracheophyta is further divided into the following four sub - divisions or ;
sub-phyla, or major groups.

natel B die it 0 5510 oK,

. Sub-Phylum: Psilopsida )
2. Sub - Phylum: Lycopsida '
i. Sub - Phylum: Sphenopsida
+. Sub - Phylum: Pteropsida

I. Sub - Phylum: Psilopsida

This is the oldest group
of most primitive rootless,
leafless vascular plants. The
Sporophyte body shows little
organ differentiation. The
Stem is differentiated into an
underground rhizome and an
aerial part. The rhizome grows

Orizontally in soil and may _ : = ‘—f e
bearrhizoids but no roots. | Fig: 8.7(:%) a. R__h_vmq._ T .C‘gok;oma

The upright stem shows dichotomous or forked (Y - shaped) branching. The
*Productive organs are sporangia (singular: sporangmm)whlchareproduceda‘t:the
'IDs of the branches, The spores are formed in the ‘The two ltving gencra are
$ilotum and T, mesipleris. s ai G ineitir e s .
Psityy, ZXApIes of Psilopsida are Rhynia,

Umand Tmesipteris. e
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Fig: (B)8.7 a, Psilotum b. Psilo;

2-Sub - Phylum: Lycopsida (clubmoss) . -~ =i
Lycopsida includes both the living and fi y
Lycopodium, SeIagirgeIla, {soetes and Ph '

DIa ad Si

Y] O 1

 dichotomous. The spores din the sporangia. The gametophyte of lycc
large, underground and independent. The sporangia de elop singly on the upper sid
the sporophylls. The sporophylls usually form strobili. At the base of sporophyl
present a small outgrowth called ligule to retain moisture. In some lycopsida sug
Lycopodium, the ligule is absent. .
Lycopsida are commonly called club mosses. They are not mosses but called
clubmosses because their strobili are club shaped and their leaves resemble the mosses
One example is Selaginella. v A R e ‘
Selaginella
General Characters . i ik e
Selaginella comprises over three hundred species
and grow abundantly on hills. Selaginella grows in damp places in the
plains. It is a slender, much-branched plant, either creeping on the v
ground. i R T

-
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. e slender stem bears four rows of leaves--two rows of small leaves on the upper 3
Yihis and two rows of larger leaves at the two sides. A long slender, root-like organ is =
"".":',‘ ‘: :, |:|'f‘|-01n the stem which is known as the rhizophore (root-bearer).
g Selaginella plant is the sporopnyte. It bears two kinds of sporophylls -
i crosporophylls and megasporophylls. Both. kinds of sporophylls may occur
(oucther in the same cone, or they may be borne in two separate concs cither on the
same plant or on two separate plants. All the sporophylls are nearly of equal size and
spirally arranged, usuall_\f in four rows, round the apex of the reproductive shoot, in the
form of a more or less distinct four-angled cone, called the sporangiferous spike or

strobilus. The sporophylls are similar to the vegetative leaves in appearance, but are
smaller in size.

Fig:8.8 Selaginella denticulata

3. Sub - Phylum: Sphenopsida (horse
tails)

This group includes both extinct (e.g.
tes) and living plants e.g. Equisetum, the
only surviving genus. In this group, the individual
P}ant Is seldom more than a few feet high. The
Eniinlt 'S sporophyte, distinguished into roots, stem | %
urro(\::’:/j e The Stem 3 pot S’."O"?h .but has ridges, e
intemosd orribs, and divided into Joints,nodesand |
A hes. Therefore these plants are also called |
2 l‘rang% d)’_tes. The leaves are reduced to scales and
i 't whorls at each node. Sporang
“WPacked to form terminal cone trobi

L S R N .
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Sub phv}um picropsida constitutes a group of the best knowr ot

carth. Pteropsida is a heterogeneous group, consisting of three
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moist and shady places. The plant bodv
LIS el e nrizr-> PR 3 T et i : ¢
have a subterranean rhizome.

Roofs are developed from the base of rhizome, Leav&are

they have branched veins. Leaves or fronds are almplewnhapeuolg: Jox

central axis or rachis, The immature and young ﬁ'gmd is co od. -
characterof this group. =




a: Maiden-hair fern (Adientum) b. Dryopteris (Aspidium)
Fig: 8.11 Some representative of ferns)

.,/'

L

wmosporous. Ga mcmph\u is small, heart shaped and photosynthetically independent.

he sex organs are antheridia or archegonia, produced on the under surface of
ametophyte. The class filicineac comprises nearly 10000 specics, which are widely

hstributed. Common example of this class are Adiantum, Pleris, Drvopteris and

ericinni,

8.3.1.1 Evolution of leaf

Leaf is a green mostly flat structure borne at the node on the stem or on its
branches in all the vascular plants. The primary function of the leaf is photosynthesis, It
-~ also helps in transpiration. Another activity of the leaf s respiration which involves the
L absorption of oxygen and liberation of carbon dioxide. The primitive vascular plants
b lacked leaves. The stem being green was photosynthetic. Itis the evolutxon of leaf which
| resulted in efficient photosynthesis. 3
1 How did this unponang rgan of the plants arise, when none was present in the
i e answer this question, we must dlbtmgulsh between

‘;:; r‘ a9 --1

R

megaphyllous leaf w1th many veins.

porangia are grouped to form sori on the under surface of leaves. Most of the plants are

‘among vascular plants. One kind is nuscrophyllous_ o




One possibility is that this lca{oﬁgmatedaunwowﬂ:, acking
the naked branches of the primitive plant. With increase in size,
transport o vascular tissue in the form of one vein appeaml“
microphyllug leaf was formed, §e.
Another possibility is that the microphyllus leaf Iginate
size of a part of the leafless branching system of the primitive va

Fig: 8.12a,b: A dizgrammatic summary of two different ¢ =
evolution of single veined leaves. SRR

In any possibility, this simple kind of leaf became well cstabhshed
primitive plants such as club moss and horse tails.

b. Evolution of Megaphyllous leaf aes
Megaphyllous leaf is found in many plants suclr 1S

examine the leaves, we find thatth are evoly

the forked :br nching S Ui

organ, now a leaf, looked supert' clally tﬁe webbed foot of a
changed into veins which resulted in many veined leaf or megaphynous eaf.

Fig:8.13(a) Primitive three dimensional (b) Branches are-aliahgn
branches become filled with tissue. The Principal steps in the evolut
Much evidence from fossils of ancient vascular plants supports the st

gi%i;{\'/ E R T
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diariteern (ViaiGen~-Rair ern)

Adiantum is a common fern, growing wild in places along the walls of wells and
water courses. It i§ a small. herb; Qonsisting of a stgm, rpots and leaves. The stem
is a short, thick rhizome, lying horizontally in the soil. It is usually unbranched and is
covered by persistent leaf bases. The stem and the petiole are covered with numerous
brownish scales known as ramenta.

The roots are fibrous adventitious and arise from the lower side of the rhizome.

The leaves or fronds are large and compound. They arise from the upper side of the
rhizome. Each leaf consists of leaflets or pinnae. The pinnae are further divided into
pinnules. Each leaf consists of a stalk like portion, the stipe, which is continued above
into the rachis.

ife Cycle of Adiantum
Adiantum is sporophyte. It has asexual reproductive organs called sporangia
which contain spores. Sporangia are arranged in groups called sori. The spores are small

and light, and are liberated from the sporangia in dry weather. When a spore falls on a
suitable soil, it begins to germinate in about a week's time and produces a haploid

gamctophyte called prothallus which is capable of manufacturing its own food.

Adiantum
P
EMBRYO
OOSPORE SPOROPHYLL
S — — ~~-”_“ <
FERTILIZATION (SYNGAMY) %, %o
Qv,;\ o, SORI
SN 3
AN ;}
%\ Q '
EGG ANTHEROZOID 6«,)\ o S
\ 6‘\\ 2 SPORANGIA
P
O/\
ARCHEGONIA  ANTHERIDIA M SPORE MOTHER GELLS
\
PROTHALLUS

¥~ SPORES=#"

TURG i RS AN
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T-c prothallus is green, small. flat and heart shaped structure. &
-~ the nrothallus arise a number of thizoids. The rihzoids fix the
and ;I;sx“tb water and mineral salts from the soil. The prothall :
bearing both the antheridia and archegonia on its under snrﬁ:oe
CORIEINS Sperm mmher cells or spermatocytes which gives rise:
mm Each archegonium is a flask shaped body consisting ofa
as=! swollen venter. Thg venter contains a single long naked cel
gosphere Ferilizati 100 OTCurs W hen the soil is thoroughly wetv«_m}l _

e venier i_xes W xzh oo<phere LO form oospore or zygote Whlc RS
\iternation of Generation in {digsrune

The life history of Adiantum includes two quite dr '
. ?o;op!:me mnon and me gametophyte generation.

The cametophivis df\'elops amheridia and archegonia, which
respectiv -Ev T‘-e oo<p0re recuhino from thefusi(m of th’e pe

vascula mvade the habltats as a tl’dl‘lSlthHal commum' s du
t succession and hence perform a major role in the establ i\

8.4 SeedPlants

8A4.1 Evolution of Seed E
Seed may be defined as a fertilized and ripened ovule. 1 he evolution of S

the most ermtam process in the gxghm‘onroj:g(mumiﬁ '

structure which can survwe under unfav yrab



e velopment of heterospory R i 7T
All the seed plants arc_hcter,OSpqgous. They produce two types of s
sospores and megaspores. The microspores produced in the micr
"mncn sac) germinate into male gametophyte and megaspore produced
( P"‘u asporangia (ovules) germinate into female gametophyte (embryo sacy,
'l"",}:.'“,,,gmn of megasporeinside thesporangium 0 e

Bl ! AT, < Ry ol ;
the lower plams,

Instead of being shed from the sporangium like th‘e of the |
he megaspores of the seed plants are permanently embed Miﬂﬁﬁfg“%ﬂ ed inside the
negasporangium. Here the megaspore develops into a small female gametophytes.

e

-

!
i

T

\\ Microspore

| )\ : Me’ggspo’re Meggspgre

| = Female

| " .gamat‘oggxﬁa
— e * Nucellus

 Reduction to Sporangium

‘one megaspore :
Heterospory and endospory ' . ?&:ﬂ:&:ﬁg =

 Formation of integument around the megasporan;
i ... The fossil record shows that ther |
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The non vascular plams and the lower vascular plants require water for
fertilization. They produce motile flagellated sperms that reach the non motile egg
through water from rain or dew etc. However the seed plants do not depend on water for
fertilization. The evolution of pollen tube parallels the evolution of seed.

The egg produced in the ovule is enclosed and protected by the integuments and
the sperms would not be able to reach the egg. This obstacle is overcome by the
development of pollen tube that acts as a vehicle for the transport ofsperms to the egps
inside the ovule ensure fertilization. Thus the seeded plants can grow in a variety of
terrestrial environments from the alpine environments of the mountains to the arid

rcgions ofthe descrt.

; 3
i 3 1 'v’=.~"‘.;;$n‘

£ oY ALY O
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1 Gymnosperm is derived from two words,
gymnos means naked and sperma means seeds.

2. Gymnosperms produce seeds without fruit,
borne on the surface of the scales which form a

cone. |
3. They bear their ovules exposed on open

carpels.

4. The plant body is a sporophyte, in the form of
tall woody perennial trees or shrubs. Fig: 8.16 Male Cone Fig: 8.17 Female coné
5. Therootis well developed and persistent. |

6. Leaves may be dimorphic i.e. foliage leaves and scale leaves. The leaves are

evergreen with thick cuticle. Stomata are sunken in pits.

7. Secondary growth occurs by the activity of cambium.
8. The reproductive structures or cones are unisexual. Both the male cones and female

cones lie on the same plant (monoecious plants).
9. The plants are heterosporous i.c. producing microspores or pollen grains and

megaspores or embryo sacs.
10. Fertilization is single and development of embryo is partial because only % of

oospore is concerned with the development of embryo.
11. Polyembryony (the production of many embryos \um\lmmously) is.

occurrence but finally a single embryo matures.
[2. Thenumber of cotyledons in the seed is variable from one to many

13. Thereisa clearalternation of sporophytic and gametophytic generation.
14.The significant character showing advancement over the pteridophytes 1S

permanent retention of the megaspore in the megasporangium fertilization
development of embryo inside it. This feature has given rise to seed habit.

and
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monocotyledonous has trisnerous symmetry.

6. In the dicotyledonous stem. the vascular bundles are arrans=2 in -
are coIJalcmlanuuf n .-’.'.'...u nocotyledonous stem, the bundles are sc
ground tissue and they are coliateral and closed. Also the bundies are mon

monocotyledons than in dicotviedons. Further, the bundles are mors ¢
monocotyledons and wedge-shaped in dicoty ladons =
7k In the dicotyledonous root. the number of xylem bundles vag

seldom more, but in the monocoty!edoncu; root, lhcx are numeroul
number(wlo 8)
8.




4 LifeCycle of Anglospen_ns Gy :
8.4. The angiospermic plant is a diploid sporophyte which is composed of root,
,m. leaves and flowers. Flower is the reproductive organ, while stamens and the
S,fmas are its reproductive parts. Stamens are male reproductive parts while the
:;;Sels are the female reproductive parts. Each stamen consists of an anther with four
pollen sacs. A large number of miCrospores are produced by meiosis in each pollen sac.
The wall of microspore becomes thick and is known as pollen grain.

During pollination the pollen grains are transferred to the stigma of the carpels.
The pollen grain germinates and develops into male gametophyte or
microgametophyte. The nucleus of the pollen grain divides into a generative nucleus
and vegetative or tube nucleus. The generative nucleus divides into two male gametes.
The pollen grain sends down a tube called the pollen tube which contains two male

gametes and tube nucleus. The pollen tube together with the two male gametes and a
tube nucleus constitutes the male gametophyte.

e

pistil

Z
i
i

S

. g gr oA camm. o

o Fig: 8. 20 Structure of  typlcal flower =
OVUl:a"Pel consists of a basal swollen part, the ovary, whi
88 LHS ovule consists of a tissue called nuce

C R - nges 1

Sac, egaspore generauy:‘ deye

(Aiplojg ;.- these seven cells.
Ploidin nature) twe synoreid,




..Pollen grains disperse
via wind or animals

Mitosis

Meiosis ‘
.Hapldld (n) ﬁ“m 5
Boipioid (2n) Anther  from pollen grains

e \
.- , Nutritive *
Mature 4 ;. tissue
sporophyte . (3n)
(2n) 3s | iy
{7 1 Developing
75X sporophyte
. (2n) Seed (disperses Fruit (develops from ovary

via wind or animals) wall) containing seed
Fig: 8.21 Life cycle of an angiospermic plant.

The pollen tube enters the female gametophyte. The tip of the pollen tube ruptures and
the two sperms are released into the female gametophyte. One sperm fuses with the egg
to form zygote or oospore and the other sperm fuses with the endosperm mother cell to
form fusion nucleus. The fusion of one sperm with the egg to form zygote and that of the
other with the endosperm mother cell to form fusion nucleus is called doubl
fertilization, which occurs only in the angiosperms. g

The oospore develops into an embryo which consists of a radical, hypocotyle,
plumule and one or two cotyledons.

The fusion nucleus develops into a nutritive tissue called endosperm. After
fertilization in ovule matures into seed. The integuments of the ovule form the s;_ed
coats called testa and tegmen. The walls of the ovary develops into fruit on ripening:
Under favourable conditions, the seed germinates to produce seedling which o
development becomes sporophyte, The two kinds of generation i.e. gametophyte an
sporophyte, oneafter the other show alternation of generation. i

Angiosperms are successful because they can adapt themselves to almost &
kinds of environments. Moreover they produce flowers, fruits and seeds which shO‘_‘{;\:
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l:ipt;uior].s for dispgrsal over large areas. Double ferti]. See)
 rrence. T hey range in size from Imm up to 100 m (Wolfia lzéitlon 1; of common

QL
ey posses broad leaves and SR
100 m)- They] may be annual, biennial or perennial.

\ :r'iq)ll< 1’(

inflorescence and its major types
[n some angiosperms individual flowers are quite large and are b i
icel. Such flowers are termed as solitary flowers %n mo a;re e SR
are small.and occur in groups. Such cluster of ﬂox.,vers arringtelglgrslptehr;nfsl =
led an inflorescence. Cluster of flowers in some way ensures ollinats)ral
ertilization and thus the reproductive success of the species. : e
The inflorescence may be racemose or cymose. In a racemose inflorescence the
main axis continue (o grow indefinitely until the last flower is formed at its apex. The
oldest flowers are toward the base of the inflorescence and the youngest ones toward the
avex. In a cymose inflorescence the main axis soon ends in a flower. One, two or more
clop below the terminal flower, each ending in a flower like the
ase the term'inal flower is the oldest and the lateral flowers are

the PCd
flowers
ax1s is cal

lateral branches dev
main axis. In this ¢
younger.
Chieftypes of racemose inflorescence are:
I

|. Typical Raceme
umber of

In a typical raceme the main axis is elongated and bears laterally a n
flowers. Each flower hasa pedicel or stalke.g. Cassia fistula (amaltas)
The spike
The spike is a race
raceme but the flowers are sessl

mose inflorescence in which the main axis i elongated like
le i.e. without stalk €.8. Achyranthus (puth kanda) and

bottle brush.
3. Catkin &5 : Examples are
It is a spike that usually bears only pistillate Or staminate flowers Sl

mulberry and willow. - ' ’
4, Corymb fihe loy WCLS are
In this case the main axis is compar atively short and t‘k:le satﬁlf;:tglxel;“l’iergcz:bout the
longer than those of the upper younger ones. As 8 1¢* ? |
same level e.g. /beris (candytuft). S ]

- ¢ to shortening of

, Du
stalked rahmi booti). In

. y m
In umbel the main axis 1S shortened. Flpwers 1 (b
Jevel €8 Hdracod Such a compount

main axis, the flowers appear to arise at one 1€V o main axis:
some cases a number of umbels are presenton mesgdouglbel e.g carrot
inflorescence is called umbel ofumbelsorcOmpOTEE o
6. Panicle L iy A ' ‘fmangaﬁnd :

Abranched racemﬁ-}:i_&‘CauedP@ 1_»_3’* g AR

5. Umbel




Flowers all at one leve] |
Umbel _ 1
: Pedicels all arising |
Raceme Spike Corymb at one level like
Fig: 8.22 (a) Types of inflorescence
_.F
Q :
ebellet. 7 @0?? U 9700 00e,
A et W N/ i ,I/’/ -8
- - A% K e~ =%
i B ., ; > :
\\ \ | — bz y o ~ pedlcel
' e peduncle
Simple umbel Compound umbel , ‘ |
Fig: 8.22 (b) Types of inflorescence 2 SRS |
7, Capitulum < Eriies ot R
In capitulum or head, the flowers are sessile and are crowded'togethgggg@.vety

short axis. It looks like asingle flower e.g. sunflower. .

~ Chieftypes of cymose inflorescence are:

1. Uniparous Cyme (Monochasial Cyme)
In this case the main axis ends ina flower below which it produces one daughtet

axis only. The daughter axis as well as each succeeding one again end in flower &

gives rise to one daughter axis only €.2. Begonia, Tradescantia.
flower

W
o

i { pediccl
i . ope-snded A, ¢ bract
| g (monochasial) ,
L cyme Axis T
as in Tradescantia (peduncle)

L capitulum

Fig: 8.22 (c) Types of inflorescence
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. Biparous Cyme (Dichasial Cyme) 98

L s cyme the main axis ends in a flower and produces

n biparou : : : produces two daughter axi

Fach of the two daughter axis again ends in a flower and produces twogda.ma):;‘
o ~ 4

axis which may continue the branching in the same manner e.g. Silene, Ipomoea
: : : |

Multiparous Cyme
In multiparous cyme the main axis ends in a flower and produces three or more
s each of which continues the branching in the similar manner e.g.

3.

daughter axi
Euphorbia.

d. Benefits of Angiosperms for Humans

Angiosperms contribute huge quantities of food and of great variety, e.g.
cereals such as corn, wheat, barley, rye, rice; legumes like beans, peanuts, soybeans;
fruits, vegetables and nuts, etc., Besides food, they also supply fibres such as cotton,
limen (flax), jute, Indian hemp, Manila hemp, Sisal hemp, etc.,which are used in the
manufacture of rope, string nets and bags. The most important of these fibres are the
cotton fibres, used in the manufacture of clothing. Uses of plants in various industries
and as medicines contribute to the well-being of mankind. Various articles of daily use
and of economic importance are obtained from the flowering plants. Some of these,
such as wood for building and furniture, fats and oils, fibres, cereals, fruits, sugar,
drugs, (e.g. quinine, digitailin, morphine, cocaine, etc.), dyes (indigo, haematoxylon,
saffranin, chlorophyll, etc.), tea, coffee, spices, tobacco, paper, tannins, resins, gums,
essential oils, rubber, fuel, alcohol, etc. Green flowering plants are also responsible.for
purifying the atmosphere as they absorb carbon dioxide and give out oxygen during

photosynthesis.

One of the important aspect of angiosperms is their

prominent plants in this regard are discussed below:

1. Cannabis (Cannabis sativa) o
Used medicinally for thousands of years, today 118 used
sleeping disorders, autoimmune diseases and glaucoma.

2.Coca (Erythroxylon oG |

: xylon coca) fosk
icocame was widely used as a local anaesthetic 11 the.19
 taken for altitude sickness in South Americd.

3 Dﬂﬂm ( Narci
. arcissus spp.) :

gatl antamine hydrobromide, a comp
A reat Alzheimer's disease. ¥
- Deadly nightshade (Atropa belladonna) _romely toxic chemicd
':&lopélrts of this plant, éspe;Ci‘ally the berries, conf‘aﬂ‘;g‘;:;‘nd{? stop muscular

medicinal nature. Some of the more

in the treatment of

th century and coca Jeaf tea

und deriv;ad i"mxﬁ daffodil bulbs, is being used
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5. Fever tree (Cinchona succiruba) L TEuEy
A native of Latin America, the bark of the fever tree produces quinine, which is useq

| to treat malaria.

8.5  Vascularplants as successful land plants

Angiosperms form one of the most highly evolved sub-classes of
j Spermatophyta (Seed plants), the other being gymnosperms. The spermatophyta haye
been recently estimated to include about 300 families, 12500 genera and 300000
already known species. New species are being added each year by the exended survey of
the vegetation of the earth and by a more critical examination of the older materials.
Evidently, the angiosperms constitute a rapidly expending group which dominates the
world of plants today.

3 To this vast assemblage of flowering plants must also be added thousands of new
varieties, races or strains, etc. which owe their origin as also their perpetuation to man
and to the care be bestowed upon them on account of their economic or commercial
importance. The most successful and important of these plants belong to Gramineae or
the grass family with 7500 species, which have colonized great areas of the earth surface

in practically all sorts of soil and climatic conditions and constitute the main source of
man's food supply.

The factors responsible for the succes f ¥ ; 7 7
; : P el DO Yt knov@
anglosperms are;

1. Their adaptability to all kinds of environments. Do fia

2. The production of flowers, fruits and seeds which 8%, 0L pAIa AN
: : : Cedar (Cedrus deodara)

show various adaptations for dispersal over large | . ;

a5 1s the National tree of

The conifers (gymnosperms) and other Pakistan.

 vascular plants (Pteridophytes) though widely

~ distributed are, however, not found to flourish in such

diverse habitats as do the angiosperms.




KEY POINTS

The fossil records of different organisms show the time period on
the geological time scale when they were present abundantly on
earth

Phyletic lineage provides a link between the present day organisms
with their remote past ancestors.

In plants such as mosses and liverworts, the gametophytic
generation is larger, dominant and autotrophic due to the presence
of chlorophyll, while the sporophytic generation is smaller, less
complex and heterotrophic, being partially or totally dependent
upon the gametophyte.

Bryophytes are the first plants which migrated to land. Bryophytes
comprise the small and simplest non flowering land plants which
usually occur in moist shady places.

Bryophytes had invaded the land from water and therefore, they are
called the first invaders of land among the plants. e
Tracheophytes have cells called tracheids which are water S
conducting cells of xylem. e
The phylum tracheophyta is further divided into the Sub - Phylum: -..-1
Psilopsida, Lycopsida, Sphenopsidaand Pteropsida. 5

Mlcrophyllous leaf is with a single vein and megaphyllous leaf is
with many veins. it
Psilopsida, a group of seedlm vascula
importance as they repreSQRt connectmg
‘andpterxdophytes = o e
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A.

P

Choose the correct options from each statement and encirele i,
In bryophytes the male reproductive organ is known as:

. A
' !

a, Stamen b, Antheridium

C. Carpel d. Archegonium
The plants in which the seeds are enclosed in the fruit are:
a. Gymnosperms b. Anglosperms

C. Bryophytes d. Tracheophytes

The flower in which both the male and female reproductive parts are present is
termed as: ' ' :

a. Staminate b. Pistilate
C, Hermaphrodite d. Heterogamous

The microspore produced in the microsporangia germinates to form:
a. Male gametophytes b, Female gametophytes

o Sporophyte d. Embryophyte

Gymnosperm is characterized by: L

a. Having fruits b. Having seeds : SRR

G: Lacking ovaries d. Having vessels
Male gametophyte of angiosperm is represented by:

a. Pollen grain b. Anther

C. Microsporangium  d. Pollen mother cell

Which one of the following is triploid structure?

a. Integuments b. Pollen grain

C. Antipodals d. Endosperm

Embryo sac is termed as ,

a. Megasporangium b. Megaspore = .
el Female gametophyte d.  Femalegamete. .
The plants which have naked seeds belong to the group: e e
a. Tracheophytes b. Gymnosperms

C Angiosperms d. Pteridophytes

Double fertilization is the characteristic feature of only the:

a. Angiosperms b. Gymnosperms

(oA Pteridophytes d. Bryophytes

A



14.

15.

16.

17.

18,

~p

a. Catkin SR e
The female gametophyte of the flow. erin gpl,’ wtsisal
c.  Embryosac e d Plicénts
Which of the following characteristics differentiates
gymnosperms? A A i e S e A

Theinflorescence ofmu1bew andwlllb

a. Productionofseeds b, | Formationof archegonia
c. Productionofpollentube  d. ' Alternation of generation
Theliverwort and mosses belong to which group of plants?

a. Thallaphytes ~b. | Bryophytes

¢ Pteridophytes d

. Gymnosperms
The Tracheophytes include which of the follésﬁin'g groups of plants?

a. Thallophytes and Bryophytes o athe s
b. Bryophytes and Pteridophytes : s
Pteriodophytes and Spermatophytes o7
Thallaphytes and Spermatophytes
ich one of the following vascular plants i
a. Rbymia =8 muniris b pasc
c. Selaginella s e O
Mycorrhiza is a common feature of the sporaph;
a. Philotm =5 " S ai g S g
C.  Pinus

c.
d.




C. :
I~ Describe the adaptations shown by bryophytes to land life.
2. Explain the life cycle of flowering plant. ,
3 Write detailed note on any two of the following.
a. Psilopsida
b. Sphenopsida
c. Lycopsida |
4. Give important characters of liverworts and hornworts.
Projects .

2
3i
4

them on cards and write their taxonomic classification for every collected plant.
Take guidance from your teacher for identification and classification of your plant
collection. ;

Answer the following questions in detail.

; Teacher may plan a trip to nearby area with natural vegetation and ask
his/her students to collect plants in the following manner. | :

I

BxeRcise

Two examples of bryophytes.

Two examples of fern.

Five examples of angiospermic plants.

Three examples of gymnosperms

Take guidance from the teacher for proper preservation of plants.

Make a medicinal plant collection present in your local environment. Paste



Describe the general characteristics of animals.

Classify animals on the base of presence and absence of tissues.
Differentiate the diploblastic and triploblastic levels of organization.
Describe the types of symmetry found in animals. | g
Differentiate pseduocoelomates, acoelomates and coeloma@._ »
Classify coelomates into protostomes and deuterostomes.

Describe the general characteristics, importance and exampl&e of spong&s,
cnidarians, platyhelminths, aschelminths (nematodes), moltusks, annelids,
arthropods and echinoderms.

Describe the evolutionary adaptations in the concerned phyla for
gas exchange, transport, excretlon, and coordination. @

Describe the charactenstlcs of mvertebrate chordatm’

List the dlagnostlc charactenstlcs of ]awless fi
bonyﬁshes VRABEG S s S SaEs




