
Roo

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LESS
ROOT S

ot 

 The rad
 Roots a
 These g

light (ne
 Root sy

 

 Tap ro
radicle. 
elongati

 
SON-6 
SYSTEM 

dicle elongate
are non-green
grow toward
egatively pho

ystems are of

ot develops 
Apical regio

ion and regio

Th
ax
elo
(se
pen
firm
the

es to form th
n due to the a
ds gravity (po
ototropic).  

f two types –

from the rad
on of root h
on of matura

he root syste
is. When a 
ongates to f
econdary and
netrate throu
mly. It also p
e soil and tra

he primary or
absence of ch
ositively geo

– Tap root sys

dicle while a
as 4 regions

ation.  

em is the de
seed germin
form primar
d tertiary ro
ugh large an
plays anothe

ansporting th

r tap root.  
hlorophyll, la
otropic) and 

stem (in dico

 
adventitious 
 namely roo

scending (gr
nates, radicle
ry or the t
oots) and th
nd deep area
er vital role o
em upwards

ack nodes an
water (posit

ots) and Fibr

roots devel
ot cap region

rowing down
e is the first
tap root. It 

hus forms th
as in the soi
of absorbing 
. 

nd internodes
tively hydrot

ous root syst

op from any
n, region of m

nwards) por
t organ to co

gives off 
he root syste
il and ancho
water and m

s, leaves and 
tropic) but g

tem (in mono

 

y part of the 
meristematic

tion of the p
ome out of 
lateral bran

em. Its bran
or the plant 

mineral salts f

buds.  
grow away fr

ocots).  

plant except
 cells, region

 

plant 
it. It 

nches 
nches 

very 
from 

from 

t the 
n of 



 

 

 

 

 

 

 

 

 

Tap root

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Ta

2. Ad
o Mo

o I
t
f
a
n
f
b

o T
m
v

t modificatioap root modi

dventitious r
odifications 

In some pla
their structu
functions (fo
absorption o
nutrients fr
functions 
buoyancy) 
Tap roots 
modified in
various func

ons ifications 

root modific
for food sto

ants, roots un
ure to perfor
ood storage, 
of atmospher
om host p
(stronger 

and adven
nto a variety
tions

cations 
orage 

ndergo mod
rm special p
assimilation

ric moisture 
plants) and 

anchorage, 

ntitious roo
y of forms 

difications in
physiological
, respiration,
and sucking
mechanical

climbing,

ts can get
to perform

o

o

n 
l 
, 
g 
l 
, 

t 
m 

o Modifica

o Modifica

ation for bet

ation for stro

tter gaseous 

ong support

exchange 

t 



 

o Internal structure of root shows 
unicellular hairs, single-layered 
epiblema, large multilayered cortex, 
prominent one-layered endodermis 
with casparian strips and some passage 
cells. The stele consists of single 
layered pericycle, radial vascular 
bundles, exarch xylem and pith. 

o Dicot root differs from monocot root 
in having lesser number of vascular 
bundles (2-6), very small pith and 
presence of cambium (secondarily 
formed). 

 

T.S Dicot Root

T.S of Monocot Root

o Origin of lateral roots is endogenous.  
o Number of lateral roots corresponds to the number 

of xylem bundles.  
o Lateral roots, vascular cambium and cork cambium 

originate from pericycle in dicot roots.  
o Due to the presence of cambium dicot roots 

undergo secondary growth 

SECONDARY GROWTH IN DICOT ROOTS 

o The dicot roots grow in girth by undergoing 
secondary growth due to the involvement of lateral 
meristems (vascular cambium and cork cambium).  

o  Vascular cambium originates as a strip in 
pericycle cells lying outside the protoxylem and in 
conjunctive tissue inner to each phloem bundle.  

o  Initially the cambium is wavy but later becomes 
circular.  

o The vascular cambium gives rise to secondary 
phloem towards periphery and secondary xylem 
towards centre.  

o  Primary medullary rays differentiate outer to 
protoxylem.  

o  Cork cambium (phellogen) also differentiates in 
the pericycle and gives rise to cork (phellem) 
towards periphery and secondary cortex 
(phelloderm) towards inside.  

o Phellem, Phellogen and Phelloderm together form 
the periderm which is protective in function 

Test Yourself 

1. Mention   any four adventitious root 
modifications 

2. Differentiate between dicot and monocot root. 
3. Write anote on secondary growth in dicot 

roots.


