plant Mo rphology

B
+ deals with the external forms of the plan

¢ including tw

The life cyele of higher plant

A: Dormice stage (Seed)

{- Seeds

« are mature feﬁilized ovule.

. A seed is @ small embryonic pl

usually with some stored food.

Cotyledon or seed leaf |

1. The seed coat (4est

hgymnosperms.
7 Radicle is the embryonic root.

_ Plumule is the embryonic shoot.

o stages:

ant enclosed 1

Seed structii

' 2- Embryo.
Radicle Plumule

I surrounding the embryo and storage tissue. It develops from the

2 Eoi . ;
Epicotyl is embryonic stem above attachment of the cotyledon(s)
$

[H i i
ypocotyl is embryonic stem below attachment of the cotyledon( )
on(s

B: Active stage (vegetative body)

na coverf d the seed coat,

3- Storage tissues.

Epicotyl Hypocotyl
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[ In angiosperms, in a tissue called the endosperm, via double fertlization:
@n) endosperm rich in oil or starch and protein,

loid tissue
7 In gymnosperms, the food storage tissue is part of the female gametophyte, 4 hap
(n) contain dlﬁemt materials,

Testa

(seed coat) 0
Plumula-T y o\
Hypocotyl \

Radicula

Storage -
Cotyledons Embryonic
axis

N

i

Pisum sativum
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Kinds of seeds

According to storage foods
1. Endospermic seeds

7 Cotyledons thin and the endosperm is the major storage tissue. The cotyledons absorb the

nutrients from endosperm.

Ricinus communis - castor bean (Euphorblaceas)

__ -Testa (seed coat)——
— Endosparm (E)

?“

2 Perispermic seeds .\u&urbeul

[ Stored food 4l pe é&'l fruit L
tissue, and then :

cotyledo
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[ Stored food in cotyledon

ospermic seeds (legume. pea)

‘Non-end "
s, During embryo

evelopme]]t the

reserves from the endosperm.

et dnnead

Testa
(seed coat)

Plumula

Hypocoty!
Radicula

Storage

Embryonic
Cotyledons bry ois

Pisum sativum

According to germination

(a)

cotyledons abénrb the food

Goleorhiza

It is the outer sheath covering the radicle \gjﬁ his
in certain seeds. Sfﬁh ult"

(b) _
% inbummous seed

Albuminous seed
These seeds have endosp % T hese seeds lack mdosperm

In such seeds, i@d mainly n ‘ In such seeds, food is stored only in the
endosperm. cotyledons.

tt‘C ereals, grasses. E{zﬁpi; Pea, gram, Lentil,
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Epigeal germination Hypogeal germination

Here cotyledons are pushed above the | Here, cotyledons remain inside the soil.

soil.

Here hypocotyl grows and elongates | Here epicotyl grows and elongates

faster than epicotyl. faster than hypocotyl.

Example — Bean, cotton, castor, papaya | Example — Wheat, rice, groundnuf,

mango

Hypogeal

Epicotyl

The structure of the seed in dicots and monocols

Wheat

Cud in aloryg -I

Cirrtzx walh fetua
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/\Sh[mttystem | ‘T

Root system

* grows beneath the soil surface grows above the soil surface

consists of the stem (main axis) of the plant
It carries the leaves the flowers and fruits.
quaotcts; 'A normal stem is divided into nodes
internodes.

« its function bearing, condu
perform special functions as storage, climbing, Metamorphosed for special fu
storage, perennation, eli

* consists of primary root, lateral roots &

* its function fixation, absorption & some roots

and the shoot system which usually

grows above the soil surface and carries the foliage leaves and the rep

Plant is divided into four organs:

]. Root kﬂi::glézt‘tive
2. Stem

3. Leaves and vegetative organs.

4. Flower and fruits, \ " "
. . T System

b

aproot
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he root is usually differenti
1. Growing apex: active promeristem at tip, consists of meristematic tissues, covered
by calyptra.
2. Zone of elongation: rapid elongation zone helps root to grow.

3. Zone of absorption (root hairs): fine white hairs at all sides for absorption of
water and solutes.

4. Bare zone: oldest oot hairs fall leaving region bare.

5. Permanent zone (lateral roots): Lateral roots arise endogeng
vascular cylinder branch into smaller rootlets.

Types of Roots

f5 Auly o9

Normal (non-tuberous)

« store normal amounts of food.

' I-fusiform e.g. Raphanus sativus
‘(Radish).

| 2- conical e.g. Daucus carota (Carrot).

' 3-napiform e.g. Brassica rapa (Turnip).

e.g. Cotton root ©OF ¢inus  ToOL.

Fusiform Conical
P

l..—-—-—-fub!rou!_———-'



https://v3.camscanner.com/user/download

|
|
|
{

3  they usually arise from other parts suchas

from the radicle bu

They do not arise
wer surface of leaves.

base of the stem OF lo

1. Fibrous roofs: They are fin

common in the family Gramineac

e thread- like roots

e.g. Cynodon dactylon.

3. Prop roots: They develop from the lower nodes
(Maize).

of long stems €.£. Zea mays

3. Aerial roots: They arise from the lower surfag¢e

some large trees €.£. Ficus benghalensis.

oo

4. Pillar roots: When some of the pr

the soil surface and penetrate inside th

e.g. Ficus benghalensis.
e %nounts of food

5. Tuberous roots: store

¢.g. Ipomoea batatus

6. Climbing roots: they help in supporting the plant

toaw ?ee trunk e.g. Cereus
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The Shoot System

1. Habit

1. Herb (e 2. Shrub 5
ol o] e AL Aa | o) ¥ o b S |
pora el il Jia £ia gl ol 5t oy

ek 0 A B g (ol
§ il (o sl (b i3 0
Rosa a0 Jia

e.g. Trifolium (clover).

2. Nature

1. Erect stems < 3l ‘ % 2. Weak stems 4 (5

S g g il 1Y) Jaa e 5l S g gl s 3sY das (e 308 e
AoV e S 1S e 5 st il ¥l (e RS TS e (5 58T Y Y il
%y s hyase 3l gkl

s =

e.g. Gossypium, \-’iciefa_.frfaba‘ i Weak stems

a. Climbing stems  b. Creeping stems

"v‘! —.ﬂ‘j

|- Prostrate 4aksisa  2- Running )%=
ils G=sll e g. Vitis or e.g. Pisum
rickles &' s<¥u ¢ ¢. Rosa
by adventitious roots i el ) s2all
e.g. Cereus.
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3. Shape S5

flattened Zawa

Cylindrical ) s angular ahas
4, Surface e

Smooth (glabrous) %  Rough (<&

5. Internal structure
Cuaa Solid
with a pith e.g. Salvia

6. Dwarfness (

dpuk 3 Normal i dia jf 4ajiia 3w Dwarf (discoid stem)
divided into nodes and internodes | n _i'ﬁifferentiated into nodes and internodes
\ Jaill 5 Jeadl Jia

Gy 288 ) Saaly Y yuad | gaa zas) yull

(lassfication

AhiA Tormina gpca)bud ",,/1\

¢ ) Lty s~ Lo 84 Liedgnat 0 L duon i

T
i it | mner bl

Leafyorbranchbud ~ Flowerbud ~ Mived bud
$hf B

A
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8. Branching (due to activity of bu

Apical dichotomous branching 1 3 g PN Lateral branching

in lower plants

(dua g & Monopodial branching S g Sympodial branchmig

9. Metamorphosis <) gl

« Stems metamorphosed to perform functions other than th

a. For assimilation j guaal] s

ot

Phylloclades Sbaladl &5 b Cladode Asaladl 29 (3l
« The stem is flattened.

« with several internodes. “#with a single internode.

- oreen and each cladode is represented

« green and leaf- like. ¢.g. Rusots il

Succulent stems: & . by a single internode

C.g2.

Phylloclades of are_ {latte gd, green and Asparagus. Sl 13

fleshy beingg syathetic and store

=
water and food

$uds are metamorphosed to

o Opuntia S0 ol
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b. For reduction of the transpiring surface and protection

* Most xerophytic plants carry Spiny lateral branches which help in reducing
transpiration surface.

- kT ) L gl
* The spines usually protect the plant against grazing animals €.g. Alhagi. Js

¢. For climbing of weak stems by

(/l\_.

tendrils (&) hooks «ilail)

i
i
[
[
i
g

4- Branching of the rh

2* Tuber:
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A short, thick underground stem, upright in position (Colocasia).

1- It is divided into nodes and internodes.

2- The nodes are circular rings around the surface of the corm.

3- The internodes in between the nodes are covered by papery brown scale leaves.

4- Adventitious roots and lateral buds are produced at each node.

5- If the corm is left in the soil the buds will grow to produce corms ofthe
Node A\

Internocds=

scale leaf

Daughter
COTIm

Adventitious
raolk

4+ Bulb:

It is an underground short diseoidistem composed of enlarged and fleshy leaf bases
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1. Insertion il

b

< ddlu Cauline
Radical 45

. i i t nodes
arise from discoid stem (Onion and radish). |arise along main axis of stem a

2. Duration 25> s 3 53

Evergreen 8 »ail) daila Deciduous

Leaves remain through | autumn or winter
the whole year green (Olive). ¢ si <l (Vitis).

prd

1. Alternate : s% 3.Whorled
il \

Two leaves at each nc; (Verticillate)
one leaf at laing

each node more than 2 leaves

*Superposed 4 i Decussate = at each node.
Successive pairs Successive pairs
of leaves over of leaves at right

< each other angles to each

other
v
L
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4. Leaf base_is the part of the leaf which is attached to the stem at the IT\ .

e — .
a. Exstipulate <UWi¥ligee 50 appendages s ity bStIpuéﬁ:\ :- b
Y 1
/\) with two lateral appmd@i
: I.Normal |2, Pulvinate i §. Sheathed isé %
| no swollen | swollen than petiole. 4 broad flattened base

| than petiole. Stipules \ diftary,
'E leafyg, 5@\0 dral, hairy

base and the blade

\ 5. Leaf petiole 43, (3ic a cylindrical portion between th&

1- Petiolate or stalked leaves 4%ixs 2- Sessile s

leaves with a petiole with nopetiole

Cessile
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Shearhing 5 ASE o
teat ba enwraps Sé’ﬁmao e ) ;2;;3; »
- :;em se P LEAF BANANA A\ ) E£AFBASE



https://v3.camscanner.com/user/download

6. Leaf blade: green photosynthetic flattened part of the leaf.

1.Composition

Simple Compound

P N

1.Normal 2.Lobed 3. dissected 1. pinnate 2. palmate
blade

lobe L imparipinnate

__ paripinnate

__ Bipinnate

+-petiole — Tripinnate

F— Trifoliate
. %

.

R

L0

asymetrical acuminate mucronate emarginate ?vdfd
Alilaga Y AEiina ;"‘:'J" Y- Ay il

R TR

DRI

lancéolate
hia
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Symmetri
. ‘;Ltzcal Asymmetrical Decurrent
Two sides of the o
Unequal in size
::I‘a;:eare equal :‘I:d:t:':s o:v:;?ti‘o?: &
extend down along the
stem

Base of the lamina

*

Symmetric

Decurrent

6. Venation

Reticulate 5= Parallel )5

T TT—

Pinnate o= Palmate .~> Longotudinal Transverse
(Basal) (Costal)
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PeCial functions:

The leaf may become modified 10 perform s

The leaves modified into scales to reduce
the transpiring surface.

e.g. Ruscus

- rotection:

The leaves and/or stipules become spiny
for protection of the plant against grazing
animals.

3- For climbing:
The leaf or stipules become spiny or
tendril for climbing

e.g. Lathyrus plant.
4- For storage:

In onion the white fleshy leaves
food and water.

5- For reproduction;

The flower is a modi
receptacle usually catries
stamens, and carpel
modified leavgs:

1 are actually

The same plant carries two or more different forms of leaves e.g. Vicia seedling.
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ety

Conical tuberous tap | Napiform ‘tuberous tap

g S

Prop adventitious root } aerial adventitious root

i el e e i

climbing tuborous adventltlous | Leafy stem
adventitious root : Ilododo e.g Ruscus
? " *‘_‘_) %‘L‘ - -

Dyl N ‘

"._.‘\ :’,"1

3 ‘..r‘.‘._.-"
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Rhizome ( modified

Rhizome ( modified |
underground ‘ |

underground stem )

corm ( modified Garllc bulb ( modified |
underground stem ) | underground stem ) |

' tuber ( modified
underground stem

Onlon bulh ( m
underground stem )
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ot system:

\[ways absent but if present is called Normal tap root

2- Shoot system
a- Stem

1- Habit: Herb or woody

2- Nature: Erect or weak

3- shape: Cylindrical
4- surface: Smooth or rough or spiny
5- internal structure: Hollow or solid
6- Colour: green or greenish or brown

7- Dwarfness: Normal or dwarf

« SN

8- Buds: according to position — Apigd & lateral bud.

=3

Duration —; 'Sumrﬁgbud or winter bud.

N

ugh — Solid — Brown- lateral monopodial

- sually — cylindrical 1

*Buds usually according to position — Apical bud & lateral

According to duration— Summer bud.
* (Nature) Erect — Metamorphosis — Absent.
Weak — Metamorphosis — present.
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1- Insertion: Cauline or Radical

2- Duration: Evergreen or Deciduous

3- Arrangement: Alternate, opposite, whorled

Superposed decussate

4- Leaf base: Exstipulate or stipulate.

5- Leaf petiole: petiolate or sessile.

6- Leaf Blade:

a- Composition: Simple or Compound

b- shape: ovate or lanceolate

c- Margin: Entire, serrate. dent

e- Base: Symmetrical

f- Venatio innate or reticulate palmate.

7- Metamor ' Absent or present.

8- Ki fdeaves: foliage leaves

phylly: Absent
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