plant Morphology

lant.
+ deals with the external forms of the p

g including {wo stages:

of higher plant

P o B: Active stage (vegetative body)

A: Dormice stage (Seed)

il the seed coat,

- Seeds

. qre mature fertilized ovule.

« A seed 18 @ smal

8 " k.
usually with some stored food. - &gs ‘

Seed structuie WagS=>"
: iry

1- Testa 2- Embryo. 3- Storage tissues.

Cotyledon or seed leafl he Radiele Plumule Epicotyl Hypocotyl

1. The seed coat (i€ 1} *: '
| i B ‘I&."“ . |
| T It is profec all surrounding the embryo and storage tissue. It develops from the

inlegumwginay surrounding the ovule.
2. The Wis immature plant, it have:

ledon or seed leaf, one in monocot, two cotyledons in dicot and two or more

MNoSperms.
1 Radicle is the embryonic root.

_I Plumule is the embryonic shoot.
1 Epicotyl is embryonic stem above attachment of the cotyledon(s)

|" Hypocotyl is embryonic stem below attachment of the cotyledon(s)
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ation, usually trpl

 In angiosperms, in a tissue called the endosperm, via double fertili

(3n) endosperm rich in oil or starch and protein,
i - loid tissue
1 In gymunosperms, the food storage tissue is part of the female gametophyte: & g

(n) contain different materials,
Testa %
(seed coat) °
P'Lll'ﬂl.lla-‘ o\

¢

Hypocotyl \

Radicula

Storage - )
Cotyledons Embryonic
axis

Pisum sativum
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Kinds of seeds

ceor _to storage foods
1. Endospermic seeds

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

nutrients from endosperm.

Ricinus communis - castor bean (Euphorblaceas)

_—~Testa (seed conat)—
—— Endoaparm (E)

Embryc:

‘_Pr wTary
) [ roon

e T

=3

—

B

b

1S b i

L Perispermic seeds ‘\u“.,lfw .

-

_ Stored foodd !Ii‘_w

tissue, and then ¥

cotyledo &

©

———— T T



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

-
- =

e
u

3, Non-endospermic seeds (logume: ped) o e -
" lopm
ing embryo deve
" [ Stored food in cotyledons. During
reserves from the endosperm.
o Testa
(seed coat)
plumula %
= . &°
Radicula
) 0
Sto

Cotyledons Embryonlc
Pisum sativum Q
According to germination \0
(a) \ 0

Goleorhiza | Coleo

It is the outer sheath covering the radicle @'; is_the "outer sheath covering the

in certain seeds. ;ﬂi'n in certain seads

(b) S _

Albuminous seed % xalbuminous seed

These seeds have endosp [ These seeds lack endosperm. :

In such seeds, fofi |Qd rhmnl_\ in In such seeds, food 1‘;_ah_>rtrnml\—l_n_th?
endosperm. colyledons

‘ Example- Pea, gram, Lentil
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Epigeal germination Hypogeal germination

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

an [/8 nEE,

Here hypocotyl grows and elongates | Here epicotyl grows and elongates
faster than epicotyl. faster than hypocotyl.

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

mango

groundnut,
0\

According to number o

a0

The structure of the seed in dicols and monocols

Wheal
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- hoot system
Root system SHhosEy

* grows beneath the soil surface grows above the soil surface

* consists of primary root, lateral roots & | consists of the stem (main axis) of the planl

It carries the leaves the flowers and fruits

A normal stem is divided into nodes

internodes,

* its function bearing, conduction & ™

perform special functions as storage, climbing, Metamorphosed for special funglfons
storage, perennation, glimbi

| rootlets,

* its function fixation, absorption & some roots

and the shoot system which usually

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

[Plant is divided into four organs:

l. Rool Rop mtj ive
(Flower)

2. Stem
3. Leaves and vegetative organs.

4. Flower and fruits.
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1. Growing apex: active promeristem af tip, consists of meristematic tissues, covered
by calyptra.

2. Zone of elongation: rapid clongation zone helps rO0TT0 ETOW.

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

water and solutes.

4, Bare zone: oldest root hairs fall leaving region bare.

5. Permanent zone (lateral roots): Lateral roots arise endo;,e@

vascular eylinder branch into smaller rootlets.

Types of Roots

11, Adventitious roots

Normal (non-tuberous) ‘berous 4 juia

JI « store excessive amounts of food.
|
|

vl S o
« store normal amounts of food.

¥

« The root is cylindrical in s@ with | * According its shape they are:

broad base and a tapering ,Q ' |-fusiform e.g  Raphanus sativus

3 |
Radi
e.g. Cotton rOOt &nlh soat | ( adish).
2- conical e.g. Daucus carota (Carrot).

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

Fus:iform Caricol
P
PR S— |

l-—-——--"'l.lb
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| { they usually arise from other parts sqehl ?5 e

They do not arise from the radicle bu
m or lower surface of leaves.

base of the ste

1. Fibrous roots: They are fine thread- like roots
common in the family Gramineae
e.g. Cynodon dactylon.

ower nodes

2. Prop roots: They develop from the 1

of long stems e.g. Zea mays (Maize).

3. Aerial roots: They

arise from the lower surf:

some large trees e.g. F icus benghalensis.

L
=

4. Pillar roots: When some of the prop
.

e.g. Ficus benghalensis. - Y

5. Tuberous roots: stOre €x

e.g. Ipomoea batatus (

6. Climbing roob. they help in supporting the plant

tee.t,nmk e.g. Cereus

|
l toaw

|
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The Shoot System

Description of Stem

1. Habit

1. Herb e

2. Shrub 5 s

Ol LY (e AL A
prina il Sl Jha

e.g. Trifolium (clover).

Rosa

il Aaad¥) (a6 T

£ ia Ll Lol § i) (Sl | 0
(el (50 A g AN (ol

5 ail coa sl (o JB1 g 4 0

2,80 Jia

2. Nature

1. Erect stems 4<% 3
S W s g g il B a¥! Jaa e 3 iG]
Apail) (g0 TS DS e 5 i il

'41. —ﬁ[ .;_ ”'2' 1!

e.g. Gossypium, Vicia ﬁbl .
J}ﬂl_zgam Ja.

il -

ipgh—ildY! e g, Convolvulus
ils (3l e o Vitis or e.g. Pisum
rickles &' s=¥4 ¢ ¢ Rosa

y adventitious roots Amas sl sl
e.g. Cereus.

7 Weak stems 4o 3l
oY) (3 4‘_}5._(_ 1:_.5 s,f";‘ & a3 AP _)}LA:IMJ
dpase il Azl
Weak stems
a. Climbing stems b, Creeping stems

daluda ﬂlJ

|- Prostrate 4xbsia  2- Running ¢

(%8 CamScanner


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

flattened 55'-"

prlc kly s

Cylindrical o) s angular a4

4. Surface

Smooth (glabrous) 4  Rough o5& Hairy s

5. Internal structure
Cuaas Solid

with a pith e.g. Salvia \E;Jﬁmt a pltl‘! e.g. Vicia faba.

6. l)wmfuux

4k (e Normal & b 1“’_;9 4a il il Dwarf (discoid stem)
divided into nodes and internodes Jé_ﬁD.i’-.,di”El entiated into nodes and internodes
Jadll s Ladi Fa

L@ﬁ-{-‘:ﬁ Omy die 1 el Y puad ga sas)

-

=, S

Clasificaion

A1 Temin (apcal) bud o——”T"‘\

| < ¢ ) Lt (ol s ) | Poston 4 ] devopmant 0 3. duaton W"ﬁ

I’;’
'ﬂl / \ Cummertud  Winerbud

o4F 3 Avenitous uds |
Leafyorbranchbud  Flowerbud  Mixed bud
w: T .U‘J () H‘ﬂ

AR
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8. Branching (d

Apical dichotomous branching 5 4 ¢ )i o g A Lateral branching

in lower plants

(dua gi5 Monopodial branching s g S Sympodial bra.@‘

9. Metamorphosis o) gl

« Stems metamorphosed to perform functions other than t

a. For assimilation

Phylloclades Sbalud! 455 (Glu

+ The stem is flattened. . ﬂahened

« with several internodes. @ with a single internode.

« green and leaf- like. e.2. Rus»na )—L—“ « oreen and cach cladode is represented

by a ‘qn /le internode
Succulent stems: »u)uar- ‘,.».. , a single internode
¢.g. Asparagus. Sl sLegi)

Phylloclades of arngmed ;__lu.en and
fleshy beingdy lbsé;ﬁ!hutlu and store

water and 1 ._"-'.- 2 y

* The $uds are metamorphosed to

_Opuntia Ss o
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For r tion of the transpiring s rface and protection

- i Ip in reducing
* Most xerophytic plants carry Spiny lateral branches which help ing

transpiration surface,

: " ani s e.¢. Alhagi. d‘,i\&“
* The spines usually protect the plant against grazing animals e.g. Alhag

¢. For climbing of weak stems by

tendrils Gdlaal hooks «itkad) prickles or sp_mé

b B -#’ ;

i N
E .
!
8 . For perennation f L1 _J“'-ﬁ-)"““"" Al
l | J-:!'.-.‘-_;j»_;\_‘%_‘f"
g 1+ Rhizome: 299
5 ‘ \?F ﬂb,.'

| A horizontal underground stem growing honz,antaﬁ: béﬁuath the soil surface,

e.g. Cynodon dactylon. N\ Y )

|

‘ I- It is usually branched and divided ifito nodeﬁand internodes.

I 2- Scale leaves and adventitious rooh drise from the nodes.

‘ 3- Aerial green shoots arise ilgm the uppu surface of the rhizome at the nodes.
|

|

|

|

4- Branching of the rlﬁmg;smmll\ sympodial.

2¢ Tuber: _: _%}.ﬂ“‘;-

It is an enlarg 7

I!.

ion of an underground perennial stem €.g. potato.

cgof e tuber is full of shallow depressions known the eyes.

Fepresent nodes of the under ground stem.

Q&eye 1s surrounded by very small scale leaves & axillary buds found in center.
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A short, thick underground stem. upright in position (Colocasia).

1-Tt 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 of the n

Adventitious
raot

4o Bulb:

It is an underground short disgeidistem composed o f enlarged and fleshy leaf bases
which are termed the scalgsp "%

h . W 4

°®% 4
|- Food is stored in{;ﬂﬂ e.g. onion.

2- The discoill: ies a terminal bud on its upper surface which is surrounded

by the sgales. ™
3- axé’s present in the axile of the scales.
| o& u

b of garlic is divided into small bulbils.
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1. Insertion Ll

e ids Cauline
Radical 4,5

: in axis - nodes
arise from discoid stem (Onion and radish). | arise along maimn axis of stem.at _o

2. Duration 25> 3)) 3 38 \Q

g " '_-,T_ 3 :h-‘
Evergreen 3 il 4l | A

‘Deciduous

Leaves remain through doawvtilin autumn or winter
the whole year green (Olive). & sz 3 - =) (Vitis).

e

1. Alternate 2. Oppo%yg Alilaia Ty 3. Whorled
Ul )

Two leaves at each nd&ﬁ‘ (Verticillate)

one leaf at /k “rhias

each node b more than 2 leaves
*Superposed ~a 34 Decussate s
Successive pairs Successive pairs

of leaves over of leaves at right
each other angles to each

at each node.

other
h 4

®
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s the part of the leaf which is attached to the stem at the node.

4. Leaf base_j

a. Exstipulate <) iape o appendages ¥ ey b Stipalste
/\ With two Imcrﬂ‘ anpenda .

| L. Normal |2 Pulvinate 3iiia 3. Sheathed el *
no swollen | swollen than petiole. 4 broad flattened base
than petiole. Stipules \m difiary,
| leafyg, 31:0 al. hairy
:! \
| 5. Leaf petiole 45,3l 3ic a cylindrical portion between t se and the blade
| M
1- Petiolate or stalked leaves 4xxe _§ R 2- Sessile A
! I
| leaves with a petiole =" with nopetiole

Cessile
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E.ﬁ HFNG ]

PULVINUS LEAF nsss e =Y
-leat base e,nwﬂps oF MANAO 1) LEAF-BASE 2,
Stem e Y 1 c wmEAT D
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|
i
!

1.Composition

/\

Simple

N\ T —

1.Normal 2.Lobed 3. dissected

_ paripinnate
R niplnnat-e
*-petiole — Tripinnate

Trifoliate

asymeltrical emarginate

WDl e A
cordiform
Ak
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————

s - |
Two sides of the ik
Unequal in size Blade has wings around

::a::e are equal the stem or petiole &
extend down along the

Base of the lamina

*

Asyrmmmnmetrie

Decurrent

6. Venation

Reticulate S~~~ Parallel sJ'\s=

/\~ /\\

Pinnate . Palmate .. Longotudinal Transverse
i (Costal)
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cor

The leaf may become modi

fied to perform special functions

The leaves modified into sca
the transpiring surface.

¢.g. Ruscus

The leaves and/or stipules become spiny

for protection of the plant against grazing 5

The leaf or stipules become spiny or

tendril for climbing ® é
e.g. Lathyrus plant. \

4- For storage:
In onion the white fleshy leaves .
food and water.

les to reduce

5- For reproduction;

The flower is a modif
receptacle usually cagri

stamens. and carpels. W gl
modified leav

N

The same plant carries two or more different forms of leaves e.g. Vicia seedling, ‘
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\) chem Morphology

Normal tnp root | Conical tuberous bup Naplform tubcrous tap
root

e ——

dimbing tuberous adventitious | Leafy stem
ylioclade e.g Ruscus)
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corm ( modified Ib(m tuber ( modified
Wndshm) - B ustam

Onion bulb ( modified
underground stem )

mmkmr’nri' B WL L Dwade
| j L AN 4$hM I @
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'1)\: EL ”

Iways absent but if present is called Normal tap root

il noirTe

9. Shoot svstem

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

| 8- Buds: according to position — Ap@%& lateral bud.
| i \ - .
| Duration —4 Summier bud or winter bud.

9- Branching: Unbranched or \

b

10- Metamorphosis:

Note that:

Herb mooth “5 Hollow—> green — unbranched

W ugh 5 Solid — Brown- lateral monopodial

ape usually — cylindrical
*Buds usually according to position — Apical bud & lateral 1
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
¢- Margin: Entire, serrate. dcnt;g.g

! 4
d- Apex: Acute, acuminate. n

e- Base: Symmetrical

f- Venation: Reticulatepinnate or reticulate palmate.

7- Metamorp Absent or present.

8- Ki fdeaves: foliage leaves

phylly: Absent
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