CHAPTER - 06

Anatomy Of Flowering Plants

Points to Remember

Tissues are groups of cells having common
origin and usually common function.

Three types of tissue systems are present
in plants. Epidermal tissue system, Ground
tissue system and vascular tissue system.
Dicotyledonous roots: parts - epiblema,
cortex, pericycle and pith.

Casperian strips are present in endodermis.
Monocotyledonous root: Have more xylem
bundles.

Dicotyledonous stem: epidermis, hypodermis,
cortex, pericycle and pith.
Monocotyledonous stem: scattered vascular
bundles.

Dorsiventral leaf in dicotyledons: mesophyll
is divided into palisade and spongy
parenchyma.

Isobilateral leaf in monocotyledons: bulliform
cells are present.
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MULTI OPTIONAL QUESTION

a@a;%qa:m;r

Which plant tissue is responsible for the
conduction of water and nutrients?

a. Phloem b. Xylem

c. Epidermis d. Stomata

I AT IIGY Fas T 3R 9E deal & Jagd
¥ T Ieater §7?

a. WaluH b. ITEaH

c. SEIcadm d g

What is the important function of stomata in
plant leaves?

a. Gaseous exchange

b. Transpiration

c. Absorption of minerals.

d. Absorption of water

dtut f afcaat F T F1 Ageayer FF FAT 87
a. @t @ [AfFAT b, aSUcHe

c. "idAsr &7 JTMWOT d. STl &7 ITAVOT
In which part of a leaf chloroplasts are
present in abundance?

a. Epidermis b. Hypodermis

c. Mesophyll d. Cortex

Yol & R T & FoRcaRe g9 AET A
3ufeya @ &2

a. dEdcadr b. gWsfEw

c. yoiHEACAS d. depe

Which of the following tissues have the
capacity of active cell division?

a. Parenchyma b. Phloem

c. Meristem d. Sclerenchyma

Arfef@d & @ Fw Fae & afry IR
Rsmerar v a1AaT @t 872

a. WeEar b. waTH
c. REcas d. TFeIHEAT

What is the function of the root cap in a
plant?

a. exchange of gases
b. Protection of roots
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c. Water absorption

d. Storage of food

frelt oler F Fa Mo w1 FAT FE B2

a. Gt @1 AfEa b, TSt @ gReT

c. STl &I 3@MYOT  d. T "9I

Which of the following is the function of the
cambium in woody plants?

a. Primary growth b. Transport

c. Secondary growth d. Transpiration

FIT giet F FPaaw &1 Afaf@a & @ s

a1 FE E?
a. YA gig b. uRaga
c. gfadgs gig d. arsdicHst

Which tissue transports food and organic
nutrients in plants?

a. Cambium b. Phloem

c. mesophyll d. Xylem

FiT @ Fas dlul F e 3k FEfAFE 9OwE
dcal &1 gRags a1 872

a. Ffemsa b. wawH

c. UUTHEAIIS d. SSaA

Which of the following is the outermost layer
of a plant stem?

a. hypodermis b. cortex

c. Epidermis d. Parenchyma
fafaf@a # & a7 99 & a3 i gea D
W §7?

a. gusiEg b.

c. ST cgdr d.

deRc

ReprsAT

Which of the following is a type of plant
tissue?

a. Epithelial tissue b. RBC

c. Xylem d. Lymphocytes
ffef@a # @ w9 o 9 F a9 &1 &
yHR §7?

a. 3Yhell 3cdeh b. RBC

c. SgaH d. forwmase

Which of the following is the main function
of root hairs in plants?

a. Storage of food b. Respiration

c. Absorption of waterd. Support

det & qo AT F AT FE Aefaf@a 7 @
i @r 872

a. Wiy §9g b.
c. Sicl &I 3gefiyor  d.

qHeT
HeRT

11.

12.

13.

14.

15.

16.

Epidermis of stem is equivalent to which of
the following?

a. Epiblema b. Pericycle

c. Endodermis d. None of these
aa Y aedcad FArafaf@a & & fFad aagew
gt 82

a. g cadr b. aRer

c. 3id¥cadr d. SIH ¥ FIg AT

The function of the intercalary meristem is:
a. Primary growth b. Secondary growth
c. Tertiary growth d. Apical growth

sFANETadNT) ANTEHA w1 1 &

a. wrIfEE IRy b. efade® afg

c. JdF i d. ey gfig

The waxy cover of the epidermis of leaves
which helps in reduction of water loss is :
a. Stomata b. Cuticle

c. Meristem d. Epidermis

yfeaal it a1Ew caar F1 AF AT AT A FTA
& FH B FA FA A AGE HLAT ¢ -

a. ™ b. Fgérher

c. farsdicas d. SEdeaan

Which of the following is the arrangement of
vascular bundles in a dicot stem?

a. Arranged in a ring b. Scattered

c. Without cambium d. absent
frefaf@a # ¥ Sla-dt gRderw @t § wageh
gsal &Y sgaear §?

a. THh Too H cHAEAd

b. f¥@¥gw

c. FfeTda & foar

d. 3Jreqaferd

Where is intercalary meristem located?
a. Stem tip b. Root tip

c. Internode d. Flower
gerhad(aradei) aNEH wel safya ¥
a. o oy b. el MY

c. Uq d. Isq

3
The role of the phloem is:-

a. Transport of water and minerals.

b. Providing structural support to the plant.
c. Transport of food

d. Protection of the plant.

e i spfEaT ¥
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o) FHEIRA. — mea I6-Tg-3ca] o e RAawor ¥ (2024)

.50 J



17.

18.

19.

20.

21.

22,
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b. el FI TEATCHS TERT UGl el

c. HIST & IRageT
d. ol o axeor

Which of the following is not a plant cell?

a. Mesophyll b. Parenchyma
c. Collenchyma d. Leucocyte
Prfaf@d & ¥ #i7 ae SR a8 7
a. guiHEEAIcas b. WersaAT

C. SlelhrsAT d. wgHMEe

The function of collenchyma cells in plants
is:-

a. Mechanical Support

b. Water storage

c. Nutrient transport

d. None of these

gl & FawEAT FIREET F1 FF -

a. JifAs TERT b. STl EI&TOT

c. OINUT gRdgeT d. SdAH q HIS A8
Which tissues in plants are responsible for
secondary growth?

a. Epidermis b.
c. Cambium d.

Parenchyma
Collenchyma
gt F @l & Faw Rdew gy F v
Jcater! g %‘7

a. SEdcadm b. HeprEaAT

c. HigaA d. lclhrgAT
Phellogen, phellem and phelloderm are
collectively known as:-

a. Cork cambium b. Xylem

c. Periderm d. Cork

Fetore, Haw 3R Falsd A THRE T A ...
aﬂ'trfrsrﬁnsn?n%l

a. Wi hiaTH b. SgeH
c. uRsEH d. %

The vascular cambium in dicot stem is:-
a. Primary in origin

b. Secondary in origin

c. tertiary in origin

d. None of these

gRdeTE g # "age FFeEd -
a. WIYUMAS el b. gfade® 3cue=t
c. JaruF 3ol d. SdAH A FIS G0

The vascular cambium in the dicot stem
originates from the tissues located:-

a. Above the phloem bundles

23.

24,

25.

26.

b. Below the xylem bundles

c. Below the phloem bundles

d. Above the cortex

gl aot # wagelr FFaaw RArafaf@a &
ffua sdaa! @ 3cue gxar &-

FAlUH §8al & IR

S S8 & o

FlIlUH §8el & oAt

d. doFe & IW

Which tissue in plants are responsible for

the production of secondary xylem and
secondary phloem?

o oo

a. Epidermis b. Parenchyma

c. Cambium d. Collenchyma

dut # Fla @ Faw qRdEE IEER @

;ﬁm FAIUH ¥ IUET F AT ﬁmian gt
?

a. dEdcadr b. WergAT

c. ohigga d. FlolEam

In grasses certain epidermal cells along the
veins modify themselves into large, empty
colourless cells, called:

a. Cork cambium b. Bulliform cells

c. cork d. lenticels

ural & Rt & @ o tiRsda e @
F 93, Grll, W PRFEHT & gRafda #F
ad &, I Fgar §

a. P HieTd b. 3MaY caFhIfRAHT

S

d. arayg

The tissues that provide mechanical support
to the growing parts of plants such as young
stem and petiole of leaf are:

a. Parenchyma b. Xylem
c. Collenchyma d. Cambium

T Fae o gl F Ted e Fr TBFE dEgEar
;aﬂm%ﬁ#aaﬁaaﬁ@ma;m

a. WA b. SEaH
C. SlelhISAT d. &fegs
The tissues that are present in the fruit

walls of nut, pulp of fruits like guava,pear,
seed coat of legumes are:

a. Sclereids b. Tracheids
c. parenchyma d. Fibres
¥ Fde o R @l i Fa@ifcd, IATC,

ATt S wel F A, qwr degw & i
maRor 7 Ao A g
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a. E=fals b. arfgfadr
c. WergAT d. dg

27. In roots the arrangement of xylem is:
a. endarch b. Exarch

c. both aandb d. None of these

T A AR T FIEAT &

a. #ALgIfee®s b. §ET 3Mfceres

c. audbaar d. SdAH q HIS AGT
28. Companion cells are associated with:

a. Guard cells b. Tracheids

c. Sieve tube d. Vessels

g FIRFIT gFafOaT 8-

a. GdR HIAFBT & b, drigldhr &

c. Tl ATl d. arfger

29. Which of the following is the arrangement of
vascular bundles in a monocot stem?

a. Arranged in ring b. Scattered

c. radial d. None of these
THdIdl dd H HAg! dSdl @ Ul
fArafaf@a & ¥ sla @ 2

a. Tod #oHdfedd b, fe@y gw

c. dfea d. dAH @ FIS G0

30. In which cellular layer of dicot roots casparian
strips are present?

a. Epidermis b. Endodermis

c. Pericycle d. Pith

AT St A Fe FIRAT wa # FERaa
qREr Al @ ¥

a. SEIcadm b. 3dEcaar

c. 9rIH d R

31. The tissue that present outside to the
vascular bundles in a plant stem and gives
mechanical support is called:

a. Epidermis b. Cortex
c. Pith d. Cambium
g Fds o 9 F a@ H Wage! d5al F A
Aisg g § 3R FifF wewr &ar €, FEdn o
a. dEdcadr b. deFe
c. My d. &fegs
32. The tissue responsible for photosynthesis,
storage and secretion in a plants is called:
a. Parenchyma b. Collenchyma
c. Sclerenchyma d. Pith
glef & weprer weAwor, sisRor IR WE F RAT
Icatgrll FdF F FeT AT ¢:
a. Wersar b. @lelSAT
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33.

34.

35.

36.

37.

38.

c. TFNSISHT d. [y

Which of the following meristems is present
between mature tissues?

a. Apical meristem

b. Intercalary meristem
c. Cork cambium

d. Lateral meristem

Faal & dra Aleg @ar §2

a. fvTy (sdicas b, 3iadel fassacas
c. HIh FHfeTd d. dredlT fasrsdicas
The root hairs are protruding of.....

a. Epidermis b. Hypodermis

c. Endodermis d. Cortex

A A oo & 3HR B &

a. Sgdcadr b. gEAsET

c. 3fdEcadr d. depe

The simple living permanent tissue which is
not present in roots is:

a. Parenchyma b. Collenchyma

c. Aerenchyma d. Sclerenchyma
;rwr shfaa vl Faw & o8t 7 Algg 7@t g
a. WA b. FroipEAT

c. WHEBHA d. TFeRSEAT

Vascular bundles are present in which part
of a plant ?

a. Epidermis b. Cortex

c. Pith d. Stem

wageh a5 Y ¥ R s F AloE A §2
a. dedcadr b. dehc

c. My d. dar

Which of the following is absent in a closed
vascular bundle?

a. Pith b. Cambium

c. Cortex d. Xylem

ga Haga) 93 A RAefRf@a F i ey
?

a. [y b.

C. doohc d.

S

Fieua
SIS

The impermeable waxy material present in
the casparian strips is:

a. Lignin b. Suberin
c. Pectin d. Cellulose
gﬂ:ﬂﬁ'u?r gt & 39y AR A gerd
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39.

40.

41.

42,

43.
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a. fafdds b. gaReT
c. Yfded d. dogellst

How many types of meristematic tissues are
found in plants?

a. One b. Two
c. Three d. Four
gt # fFast yER F fAsrsdlas Fa¢ qw S
87

a. THh b. ar

c. o d xR

Cork cambium and interfascicular cambium
are examples of:

a. Primary meristem

b. Secondary meristem

c. Tertiary meristem

d. None of these

3ETET 1

a. urafAs fAssdicas

b. giadae fasedicas|

c. ddush fqersdicds

d. SIH q S Al

Pith is small or absent in.....

a. Dicot roots b. Dicot stem

c. Monocot roots d. Monocot stem

Cc. UhdISTIAT Hel d.
The Vascular bundle in monocot stem is
surrounded by .....

a. Parenchymatous sheath

b. Collenchymatous sheath

c. Sclerenchymatous sheath

d. Pith

AR d H Fage! 95 ... T FORT ghar 1
a. WA 3D

b. FANPBHT 3TTBG

Cc. THNHISHT oG

d. R

The part of a plant that connects the roots to
the leaves and transport water and minerals
is:

a. Phloem b. Stem
c. Cambium d. Xylem

qier &7 a7 T I sEt A gfeaat @ shEar € 3k
gt 3 @t &1 9Ragd war B

44,

45,

46.

47.

48.

a. WalluH b. dar
c. ohiggs d. SEaH
In the leaf, the layer of cells that is present

between the upper and lower epidermis and
contains the chloroplasts is called:

a. Pericycle b. Cortex

c. Mesophyll d. Vascular bundle
Yot #, FfAFET Hr 97 wWa S A ok
A cRefiw § &g #Algg adr § ik G
FeRICaRE @ €, FEem ¢

a. aRyer b. depe

c. Hafpar d. dHager 85

The function of the guard cells surrounding
stomata in a leaf:

a. Photosynthesis

b. Gas exchange

c. Regulate opening and closing of stomata
d. Nutrient transport

Tedt H Tl & mwurE @ @R FfwE w7

FH:

a. TehTer eIVuT

b. ¥l &1 _fAE

c. I & Goldl Td ¢ gl R fag=or
d. 9Y& decal Hr gRageT

The function of the xylem is the translocation
of:

a. Water and minerals

b. Food and water

c. Food and mineral

d. Water, nutrients, some organic nitrogen
and hormones

SABAH FT FH........ HT TR &

a. oo g @faer

b. W Td I

c. Wy Ud @ilal

d. S, Gielsl, S HIeTeAeh ATSEIoTl Td gRAT
Vessels are present in ...

a. Bryophytes b. Pteridophytes

c. Gymnosperms d. Angiosperms
FIRFT ... & I ST &

a. STHIST b. tR3wEC

c. fSFaregs d. ufSearegs

In radial vascular bundles, the arrangement
of xylem and phloem patches is:

a. Alternate b. Ring
c. Scattered d. Marginal
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GROUP - B (¥Hg -9)

Very Short Answer Questions

HfATY ScailT WA

YaEAT §:
a. TU&R b. afka
c. R ge d. @i
49. Exarch type of arrangement is present in: 1
a. roots b. stem Ans:
c. leaves d. all of the above
T FRERF TFR $) HTEAT 39T @t &
a. #AIH b. T #H
c. ufcaat & d. 3uded @i IR
50. The epidermal cells in the vicinity of the
guard cells become specialised in their 2
shape and size are :
a. Trichomes b. Subsidiary cells Ans:
c. Companion cells d. Casparian strips
WTH FIRNFET F WIE H TRsAT FRNFC 36TOC
9 IPpfa 3R AR F Qe @ I & T 5
FEaTel & ) Ans:
a. ggaeA b. Tg® HIfAHAIT
c. TR FIfRAFIT d. FEIRTT g
51. In dicot roots initiation of lateral roots and 3%I%:
vascular cambium during the secondary
growth takes place in: 4.
a. Cortex b. Endodermis
c. Pericycle d. Pith Ans:
gfadie= ost 7 gfads giy & chuer wnd
a5t skt waget HfPage A v ot & —
a. depe H b. §ET = 5
c. ufe d. MOy '
MULTI OPTIONAL QUESTION ANSWER
ggdefeus oAl T 3o’ Ans:
1 b 2 a 3 ¢ 4 c 5 b
6 c 7 d 8 ¢ 9 ¢ 10 c
11a 12 b 13 b 14c 15 ¢ 34t
16 ¢ 17 d 18 a 19 ¢ 20 ¢ 6.
21 a 22 c 23 c 24 b 25 c Ans.
26 a 27 b 28 ¢ 29 b 30 ¢
31 b 32 a 33 d 34 a 35 c
36 b 37 b 38 b 39 ¢ 40 b I
41 a 42 c 43 b 44 c 45 ¢ 7
46 d 47 d 48 a 49 a 50 b )
51 c

FeT-11 (Sha fa=mme)

What is the apical meristem?

The meristem present at the tips of shoots
and roots and produce primary tissues are
called apical meristem.

¥ fsrsalas ar &7

da 3R SEF f MY W 3ufya dR grufas
Fdehl HT AT aer arer [Asrsaas & ey

fersaas @er STar gl

What is the outermost protective layer of a
plant stem?

Epidermis.
forely ot 1 Fa@ SR FRETCHS WA FAT 872
R

What are permanent tissues?

The tissues whose cells do not generally
divide further are permanent tissues.

TURY Fa% 491 872

d S ST PRABT AT 3T T
sTer gidl, TR Fa% Fged gl

Which tissue in plants transports water and
nutrients?

Xylem.

gt F FlT @ Fa& g IR GEF g F;
qR@gs FIar g7

S|

Which tissue in plants is responsible
for transport of food and other organic
compounds?

Phloem.

gt & Fla @1 Fae Mew Wk I FERE
it & gRaga F AT 3caerh 82

FeITA|

Write two examples of complex tissues.
Xylem and Phloem.

Sfee Fasl & & 3qmor fad|

S 3R |

What is the waxy layer on the epidermis of
leaves?

=0 FHEIRA. — mea I6-Tg-3ca] o e RAawor ¥ (2024)
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Ans: Cuticle.
gfcaat # segcaar W Fadr A wT g §2

I FYCRA|

8. What is the function of palisade mesophyll
cells ?

Ans: Photosynthesis.
fds AWfra FfFET &1 Far FF 2

IAC TR FLAOT|

9. Give one example where sclereids are
present.

Ans: Pulp of guava.

TF 30T AT e THARSH Al B

IW: TG HT I

10. What is the function of the cambium in
woody plants?

Ans: Secondary growth.

FrT dlet F FPaIH F1 F9T FA 7

A gfaaas gigl

GROUP - C (¥ -9)
Short Answer Questions
oY Scallg TRa

1. Write the difference between dorsiventral
leaf and isobilateral leaf.

Ans: Difference between dorsiventral leaf and
isobilateral leaf.

SI. Dorsiventral leaf Isobilateral leaf

no.

1. | The mesophyll layer | The mesophyll is not
is differentiated into | differentiated.
palisade and spongy
parenchyma.

2. |The guard cells of | The guard cells of
stomata are Kkidney | stomata are dumb-
shaped. bell shaped.

3. | Bulliform cells are | Bulliform cells are
absent. present.
g%ﬂf et 3R gAfY ured gedt F AT AW

|

3 YSOIUR Uocl 3R FARE Ured Teell & e 3o

FeT-11 (Sha fa=mme)

4. 9

YSSTUR et wAfE arRd gt

quiAtdcdes ©@H Td
ool WerAr A
Fafea @ gl
Taaﬁr;ywﬁfeﬁ:g
gaeh TR
g &

3aY aFRIRAHT
IR Tl B

quiAEAcds Aafea gr
& gl

T HI cdX  HIADT

SR 8ldr &l

3aY CECIIRED]
39RTYd /o &l

Ans:

Why is xylem called a complex tissue?

Xylem is made up of more than one type of
cell and perform one common function, so it
is called complex tissue.

The components of xylem are:-

a. Tracheids

b. Vessels

c. Xylem fibres

d. Xylem parenchyma

STSAH F SAfed Fdd AT gl AT 872

S Tah A 3% YR &1 HIfAP3t & §ar

gldr § S U AT S ad &, sHfav s
ST Fde &gl AT gl

SSeld o UCh &:-
a. arfgfaehr

b. arfgehr

c. Sigerd dd

d. S RehrsaAr

Draw a diagram of the transverse section of
monocot root?

Endodermis
Pericycle

Phloem
— Protoxylem

Diagram showing transverse sectoin of monocot root

(55 FHEIRA. — mod I6-Tg-3cck o e RAawor & (2024)
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THASIA A3 F AT W3 FT O q@ne?
3

TheloTaAl 15 & ey @3 &1 o

4. Draw a diagram of the transverse section of
the dicot root?

Ans:

Root hair
Epidermis

Endodermis
Pericycle

Protoxylem
Metaxylem

Pith
Phloem

Diagram showing transverse section of the dicot root
= 513 & Ty @3 F1 T qane?
3

SiadISTAT ST5 & 37IoEY @S &

5. Differentiate between
permanent tissue.

meristematic and

FeT-11 (Sha fa=mme)

Ans. Difference between meristematic and
permanent tissue.
SI. | Meristematic tissue Permanent tissue
no.
1. | The cells do not|The cells have large
have large central | vacuoles.
vacuoles.

2. [ Their walls are thin. | They are thick walled.
3. |They ~ have the|They have lost the
capacity to divide. | capacity to divide.

5. Rysdicas 3R Tarl Fas & fig G qq|

3w AHSTas AR TR Fa& & 9F Ada-
#. frsrsalcas Tt Fas
.
Riebererr 78T Bl &1 | Sharg Ridcenr @ehr Bl
2. gﬂﬁfﬁﬁrmaﬁ?ﬁ geten! fAfea AT gl g
I
3. |za1et fasoid et fr | fAuee aa #r
AT gIc & &THAT &I g g STl &
GROUP - D (¥Hg -3)
Y 3cadiT weeT
(Long Answer Type Questions)
1. Describe the vascular tissue system in
angiosperms.
Ans: The vascular tissue system:

The vascular tissue system consists of
complex tissues, the phloem and the xylem.
The xylem tissue and the phloem tissue
together constitute vascular bundles .

Open Vascular Bundles: In dicotyledonous
stems, cambium is present between phloem
and xylem. Due to the presence of cambium
such vascular bundles have the ability to form
secondary xylem and phloem tissues, and
hence are called open vascular bundles.

Closed vascular bundles: In the
monocotyledons, cambium is not present in
the vascular bundles. Hence, since they do
not form secondary tissues they are referred
to as closed type.

Radial : When xylem and phloem within a

.56 J
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vascular bundle are arranged in an alternate
manner and in the different radii, the
arrangement is called radial.

—+—— Phloem

L Cambium

(c)

Various types of vascular bundles :

(a) radial (b) conjoint closed
(c) conjoint open

Conjoint type: In conjoint type of vascular
bundles, the xylem and phloem are jointly
situated along the same radius of vascular
bundles. These are common in stems and
leaves. In conjoint vascular bundles phloem
is mostly located only on the outer side of
xylem.

g NSt F waged! scas a7 7 sqTEAT T
Hagell Fde dF :

gl 3de odF & Sfed Fas, Fawed 3R
SEdH 84 &1 SEdH 3de IR FATH Fas
AR Hager 8ol S gl

g Hagel! a5l giaeleIar dell A, q—?nwsm
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Explain the anatomy of dicotyledonous roots
with the help of a suitable diagram.

To understand the anatomy of roots it is
convenient to study the transverse sections
of the mature zones of these organs. The
internal tissue organisation of a dicot root is
as follows:
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Epiblema: The outermost layer is epiblema.
Many of the cells of epiblema protrude in the
form of unicellular root hairs.

Cortex: The cortex consists of several layers
of thin-walled parenchyma cells which have
intercellular spaces. The innermost layer of
the cortex is called endodermis. It comprises
a single layer of barrel-shaped cells without
any intercellular spaces. In the tangential as
well as radial walls of the endodermal cells
there is a deposition of water-impermeable,
waxy material suberin. It is called casparian
strips.

Pericycle: Next to the endodermis lies a few
layers of thick-walled parenchymatous cells
called pericycle. Initiation of lateral roots
and vascular cambium during the secondary
growth takes place in these cells.

Pith: In the dicots pith is small or inconspicuous.
The parenchymatous cells which lie between
the xylem and the phloem are called conjuctive
tissue. There are usually two to four xylem
and phloem patches. Later, a cambium ring
develops between the xylem and phloem. All
tissues on the inner side of the endodermis
such as pericycle, vascular bundles and pith
constitute the stele.

Root hair
Eptdermis

Cortex

Endodermis
Pericycle

Protoxylem
Metaxylem

Pith
Phloem

Diagram showing the anatomy of dicotyledonous roots
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Explain the anatomy of a dicotyledonous
stem with the help of a suitable diagram.

To understand the anatomy of the stem it is
convenient to study the transverse sections
of the mature zones of these organs.The
internal tissue organisation of a dicot root is
as follows:

Epidermis: In a young dicotyledonous stem
the epidermis is the outermost protective
layer of the stem covered with a thin layer
of cuticle, it may bear trichomes and a few
stomata.

Cortex: The multiple layers of cells between
epidermis and pericycle constitute the
cortex. It consists of three sub-zones. The
outer hypodermis consists of a few layers
of collenchymatous cells just below the
epidermis, which provide mechanical strength
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to the young stem. The layers of cortex
below hypodermis consist of rounded thin
walled parenchymatous cells with conspicuous
intercellular spaces. The innermost cortical
layer is called the endodermis. The cells of
the endodermis are rich in starch grains and
the layer is also referred to as the starch
sheath.

Pericycle: On the inner side of the endodermis
and above the phloem, pericycle is present in
the form of semilunar patches of sclerenchyma.
A few layers of radially placed parenchymatous
cells are present in between the vascular
bundles , which constitute medullary rays. A
large number of vascular bundles are arranged
in a ring , the ‘ring’ arrangement of vascular
bundles is a characteristic of a dicot stem.
Each vascular bundle is conjoint, open, and
with endarch protoxylem.

Pith.: A large number of rounded,
parenchymatous cells having large intercellular
spaces which are present at the central portion
of the stem constitute the pith.

Epidermis

__ Epidermal -Collenchyma

hair

— Endodermis
-Pericycle

~— Epidermis
Hypodermis

-Parenchyma

Pericycle

__Vascular
bundle

_Medullary
rays

(a)

Diagram showing the anatomy of Dicotyledonous stem
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