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>Shoot Above ground
system @ +Stems, leaves

\ Root f. *Underground (usually) |




A. Roots

Anchors plant, absorbs H,O & minerals,
stores sugars/starches

Root hairs — tiny extensions of epidermal
cells, increase surface area for H,O and
mineral absorption

Mycorrhizae: symbiosis with fungi

Root hairs




Fibrous Roots

=Mat of thin roots spread just
below surface

=One thick, vertical root

=Shallow sMany lateral (branch) roots
sIncreased surface area sFirmly anchors
=Monocots =Stores food in root

sDicots

Fibrous Root
(scallion)

Taproot
(carrot)
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Concept 35.3 Primary growth lengthens
‘L roots and shoots

| Root Hairs

w/}’“ﬁ N, || Zone of Maturation: growth & differentiation
fj)f ' ) complete; fully mature cells

¢— Zone of Elongation: cells elongate; push root tip ahead

i
b, .

Hatne Zone of Cell Division: apical meristem; new cells
JeEif produced

HTER B

€— Root cap: protects meristem as it pushes through soil;
also secretes polysaccharide lubricant




ROQT APICAL MERISTEM
(RAM)

Sub apical region of roots where the group of

meristematic cells are\sgudted.

FEATURES —

»Sub terminalin position because covered
by root cap.

» Absence of lateral appendages like leaf or
branch primordia .

» Dense cytoplasm with conspicuous nuclei.

»Smaller than SAM.

» Activity of RAM enables the root to grow
+vely geotropic.
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+ Several theories have been proposed to describe the root
apex organization.

1. Apical cell Theory
2. Histogen Theory
3. Korper-Kappe Theory



THEORIES OF ROOT APEX ORGANIZATION

APICAL CELL THEORY:

v’ Proposed by Nageli (185&/

v'Root is formed by activity of
single apical cell.

v’ Observed that vascular
cryptogams have single
tetrahedral apical cell.

v'Upper three sides divide to form
root body and lower side form
basal portion.
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DERMATOGEN: B g
cells 'known as calyptrogen:, S DTSR

= |ts activity forms root cap: R ] | b

= Dermatogen give ris?égerm“ S8 |

PERIBLEM: N .

v’ Region below dermato ge caill | g

v" Middle portion o : |

- I 1' pEricyCle
v’ Give rise to tissue outside the vas r \ ', O T
. - . A _vascular
CY“ nd:'/ ..,‘:; A ’/ initials 1
PLEROME:

oy, -
: " plerome
2 3 dermatogen/periblem complex
v Central mertlstamatmp{rtof RAM e S
v' Forms stellar tissue and some partofground — o

tissue like pericycle, pith rays or medullary
ravs.
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KORPER-KAPPE

Given by Schuepp in 1917.

During growth single longitudinal file of cells
become two layered as a result of cell
division.

Firstly cell divides transversely and then one
of its daughter cell divides longitudinally.
This is knows as T division, because cell wall
forms T-shaped structure.

In middle portion T is seen upright while in
rest of the region s, T is seen (1) .

Upright T as Korper or body while inverted T
was named as kappe or cap.

This type is found in members of poaceae.
Equivalent to Tunica-Corpus theory of SAP.

Epidermis Stel.-le Cﬂll'tex

Root -
cap Inverted ‘T’

division

(Y division)

.- -
Calyptrogen
SamacheerkKalvi.Guru

Korper kappe theory
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Quiescent centre

e Quiescent centre concept given by Clowes (1956)

IN Maize.

e According to this, there is an inactive centre in
the root apex which is called quiescent centre
(having low DNA, RNA, protein) and it acts as a

reservoir of active initials.



Epidermis Stele Cortex
pt : , Cortex Stele Cortex

Protoderm

Ground tissue

Vascular cambium

Periblem

S e Figure 9.3: Root apical meristem
a) Histogen Theory, b) Korper kappe theory,

Root cap
¢) Quiescent Centre Concept



=  Adventitious

B Quiescent center
Callumella initials
B Collumella
Hl Epi/LRC initials
Lateral root cap (LRC),
0 Epidermis 23
Bl Cor/End initials
B Cortex
Endodermis
EE Stele initials s
Pericycle
0 Phloem
i Xylem
W Procambian

: /Frimary root
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Metaphloem
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Pratophloem

e

Fhloem
Precursors

[

Iniitia
cells




Type -1




Type 1 .... Apical cell , eg. Pterideophyte

Type 2 ... Apical intial cell all type of cell formed like
Epidermis,cortex, vascular cylinder. eqg. Dicot
Ranunculaceae,

TFepdMPnored MUEmf initial cell first outer cell is periblem
and other one is plerome formed Epidermis,cortex,
vascular cylinder are respectively. Eg. Gymnosperms

Type 4 ... Three layer of meristmetic cell Dermetogen,
periblem ,plerome formed us Epidermis and root cap are
dermetocalyptrogen , ground meristem , cortex,
vascular cylinder are respectively. Eg. All dicot plants root

Type 5.. four layer of meristmetic cell 1st root cap cell
(Calyptrogen) , 2nd cell Dermetogen,(epidermis), 3rd cell

periblem (Cortex) , 4th cell plerome (vascular cylinder) eq.
73 maize Monocot




APICAL CELL APICAL

CALYPTROGEN

A B C D

F16. Root apices (diagrammatic)—A. Type found in pteridophytes with solitary
apical cell. B. As found in gymnosperms. C. As found in dicotyledons. D. As found
in monocotyledons.
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