CHAPTER - 06

Anatomy Of Flowering Plants
gedt great F1 AR

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

a. Phloem b. Xylem

c. Epidermis d. Stomata

FIT AT 9T Fas g AR 9vE daal F daea
& T eaterh ¥

a. ot b. g

c. SEIcadr 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 Fr afcaat F T FT Agcaqer FF FAT 82
a. @t & (AT b, asAcHeT

c. GfAST &7 HIMYOT d.  STel HI ITATVOT
In which part of a leaf chloroplasts are
present in abundance?

a. Epidermis b. Hypodermis

c. Mesophyll d. Cortex

el & fhw amr # FARIcaRe ggv AT A
3ufeya @ &7

a. SEgcadm b. gEASHET

c. UUTHEAlcd® d. depe

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

a. Parenchyma b. Phloem

c. Meristem d. Sclerenchyma

ffaf@a & ¥ Fw Fae 7 kg IR
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a. W b. waTH
c. frscas d. TFNHISAT

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

a. exchange of gases
b. Protection of roots




c. Water absorption 11. Epidermis of stem is equivalent to which of
d. Storage of food the following?
et oler  Fer T FT AT FE E2 a. Epiblema b. Pericycle
a. Gt éﬁm b, St & awer c. Endodermis d. None of these
c T W EReT  d wed guw a N aEgca FrAfarRd # ¥ e aAde
6 Which of the following is the f\unction of the wet %?ﬂ
cambium in woody plants? a. & « b. QﬁT'ST;T .
a. Primary growth  b. Transport c. ¥ d. T q FIS Al
FarT giet & Hieggw &1 g # I a. Primary growth b. Secondary growth
| FF 72 c. Tertiary growth d. Apical growth
a. wufAs gfg b. YRage SethaI3rade) ANEH #1 1 &
c. gfadEs g d. arsdicHsTeT a. wrafAs gig b. cfachas gig
7.  Which tissue transports food and organic c. Jags gig d. ey g
nutrients in plants? 13. The waxy cover of the epidermis of leaves
a. Cambium b. Phloem which helps in reduction of water loss is :
c. mesophyll d. Xylem a. Stomata b. Cuticle
F A1 Fas diul A sew 3k FEAE dwE c. Meristem d. Epidermis
deal F1 aRager Far 87 ufeerat 1 aTeT @ F A ST AT A T
a. Hfegd b. welTH & T P FA Flel A AcE HLT ¢ ¢
c. UUHEAcdH d. g a. ™ b. gl
8.  Which of the following is the outermost layer c. farsacas d. SEdcadr
of a plant stem? 14.  Which of the following is the arrangement of
a. hypodermis b. cortex vascular bundles in a dicot stem?
c. Epidermis d. Parenchyma a. Arranged in a ring b. Scattered
faf@a & ¥ sl oY & g i gea T=d c. Without cambium d. absent
W ¥? Tl # & Fha-aht gl @ # daged
a. gusiAd b. dehe asdl Y sgaEAT §7
c. &g cgdr d. Werear a. UHh God H c¥aRyd
9. Which of the following is a type of plant b. ﬁ'@i’ §'U
tissue? c. Hfemd & foar
a. Epithelial tissue b. RBC d. 3eUReYd
c. Xylem d. Lymphocytes 15.  Where is intercalary meristem located?
frafaf@a & @ i @1 AT F Fas F71 ™ a. Stem tip b. Root tip
YA 87 c. Internode d. Flower
“ o TS M e Sexhaliaiadei) Afee Fet safewd ¥
c. SiESa# . foFwmaEe a =T o b. A oM
10. Which of the following is the main function c. ud d. usg
of root hairs in plants? 16. The role of the ohl 7
a. Storage of food b. Respiration ) e role of the phloem Is:- ]
c. Absorption of waterd. Support a. Transport of water and minerals.
L ' . b. Providing structural support to the plant.
x; ;«:r = & F forafafea & & c. Transport of food
. WIW A d. Protection of the plant.
c. ol #T HGRMWUT  d.  TWERT FAIC ST B
a. oo ugd @iasr &1 aiage
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b. G I TGATCHS TERT YeTed il

c. HIS &1 gRagd
d. oyt &1 aerr

b. Below the xylem bundles
c. Below the phloem bundles
d. Above the cortex

17. Which of the following is not a plant cell? gfadisraat aa & Hagell Hieaaw farafaf@a &
a. Mesophyll b. Parenchyma e Fast # 3ot g 8-
c. Collenchyma d. Leucocyte a. WelltH agaT & IW
rfafea & @ #i7 wET SR w32 b. e §SeT &+l
a. udTHSAIcd® b. WeprgAT c. TRNTH §S & A
' ' d. dede & 3W
C. lclRISAT d. g 3
18. The function of collenchyma cells in plants Which tlssut.a in plants are responsible for
is:- the production of secondary xylem and
) _ secondary phloem?
a. Mechanical Support . .
b W a. Epidermis b. Parenchyma
' Natt.er Tttorage " c. Cambium d. CoIIenchyma
C. utrient transpo
d. None of these aet # FlT @ A “IE“”
R FlTH & Ul & v ﬁn—-ﬂm a?n
dlet F FrAaEAT FAFBT FT P - ¥
a. Jif3e I8RI b. ST T&TOT a. dEdcadr b. WerEar
c. 9ur gRdage d. ZH ¥ HIg g0 c. Ffeas d. SFlcipBHAT
19. Which tissues in plants are responsible for 24. In grasses certain epidermal cells along the
secondary growth? veins modify themselves into large, empty
a. Epidermis b. Parenchyma colourless cells, called:
c. Cambium d. Collenchyma a. Cork cambium b. Bulliform cells
A T, e ﬁ A aﬁ< 5 R c. cork d. lenticels
Jeatert gt 87 Tl # Rt & @ o visdd SR ww
a. SEdcadr b. NerEaT # ¥, @ell, e PREET F aRafdd &
c. A d. SrHEAT ael §, F FEard &
a. Frp Hfegd b. 3mat caerhITAHT
20. Phellogen, phellem and phelloderm are s q .
collectively known as:- c. - At
a. Cork cambium b. Xylem 25. The tissues that provide mechanical support
c. Periderm d.  Cork to the growing parts of plants such as young
' ' stem and petiole of leaf are:
?ﬂrﬂaﬁm k04 ﬂ?l’lgﬁ I AHARE T X ... a. Parenchyma b. Xylem
5 b c. Collenchyma d. Cambium
a. EAEDE . ollgod . . .
Y d % q Fas S gl & ded Hel A A0S wErFdr
' ' VeI FId § S i a vd gfeadl & goiga,
21. The vascular cambium in dicot stem is:- &
a. Primary in origin a. WFEar b. SgeH
b. Secondary in origin C. FlelhISAT d. Ffeas
c. ftertiary in origin 26. The tissues that are present in the fruit
d. None of these walls of nut, pulp of fruits like guava,pear,
Eﬁ*ﬂ“l\‘ﬂ?ﬁ o 3 Hageh $EeE i seed coat of legumes are:
2  GuEE 3cqe b, ZSdE Segee a. Sclereids b. Tracheids
' 2 . ' c. parenchyma d. Fibres
o T I A e R A ¥ 3@ 9 PER w & walfE, R
" . " c ’ L
o (e “°" v 33 vt & A & A
9 ' raRor # HigE 9
a. Above the phloem bundles
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27.

28.

29.

30.

31.

32.

Fa-11 (Sha =)

a. TEfaRs b. arfgfeehr

c. WA d. dq 33.

In roots the arrangement of xylem is:
a. endarch b. Exarch
c. both aand b d. None of these

3 A AR A HIEAT §:

a. AegIfeerssh b. aET 3nfecres

c. avudb aar d. 7 ¥ HIg 8
Companion cells are associated with:

a. Guard cells b. Tracheids

c. Sieve tube d. Vessels

S - . 34.
a. IR IR F b aREE

c. ol Aferepr d. arfger

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 35.
THdloTTEl dd H Wagd! dsdl T cggedr
frafaf@a & @ Fia @ §2

a. Ted # ¥aR®yd b, e gv

c. dfpa d. S ¥ &g A

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

a. Epidermis b. Endodermis

c. Pericycle d. Pith 36.
R et Fr B FIRNAT wa § FERae
aReat Ao e ¥2

a. SEIcadm b. 3fd¥cadr

c. 9w d.

The tissue that present outside to the
vascular bundles in a plant stem and gives
mechanical support is called: 37.
a. Epidermis b. Cortex

c. Pith d. Cambium

g Fde o) 9l & g F Hage) §3dl F qE
Aleig 1 7 3R Fifyew werr &aT 8, FEen &
a. SEgcadr b. deFe
c. M d. FeH

The tissue responsible for photosynthesis,

storage and secretion in a plants is called: 3g.

a. Parenchyma b. Collenchyma

c. Sclerenchyma d. Pith

glet & gerer weAwor, sisRUr AR W@ F AT
IcaiGHl FdF N Fgl AT ¢

a. WA b. @YelhSAT

c. TFNHISHT d. Y

Which of the following meristems is present
between mature tissues?

a. Apical meristem

b. Intercalary meristem
c. Cork cambium

d. Lateral meristem

rafaf@a & ¥ 9 @ RQasAlas aRusa

Fasi & €T Algg g &7

a. fvTy {Isdicas b,  3iddael Axsdicas
C. Ik HieTd d. unedtT fassdicas
The root hairs are protruding of.....

a. Epidermis b. Hypodermis

c. Endodermis d. Cortex

AA WA . F 3HR BT E

a. dEdcadr b. gWsfET

c. 3fcEcadr d. dege

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

a. Parenchyma b. Collenchyma

c. Aerenchyma d. Sclerenchyma
;rar Shfaa Turh saw St o5t # Algg 7@ @iar
a. UIHEAT b. lelRIgAT

c. UW&hISAT d. FFeleprgAr

Vascular bundles are present in which part
of a plant ?

a. Epidermis b. Cortex

c. Pith d. Stem

Hageh d5a ol & frw o F Aag A ¥
a. SEgcadr b. deHe

c. Ty d. dar

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

a. Pith b. Cambium

c. Cortex d. Xylem
;’aﬁaﬁﬁﬁﬁmﬁ@aﬁ#mm
?

a. My b. $feaH
C. doohc d.

3 Mgl
The impermeable waxy material present in
the casparian strips is:
a. Lignin b. Suberin
c. Pectin d. Cellulose
;—F&ﬁmr it & 39y HURIET AV geret




a. foffaa b.
c. Ufgea d.

AR

S

TegarsT

o

a. Wdlud b.
c. SfaaH d.

e
I

39. How many types of meristematic tissues are 44. In the leaf, the layer of cells that is present
found in plants? between the upper and lower epidermis and
a. One b. Two contains the chloroplasts is called:
m F fraY TR RusAaF 39% 7T I C. Mésophyll . d. Vascular bundle
& Teclt #, FfAFRT A a7 wa o 98 sk
a. U&h b. ar e vRsfv ak @iT Algg g 3t e
c. & d. = m FRICTeE §1 ¥, T ¢
40. Cork cambi d interfascicul bi o - ‘;; b i
. ork cambium and interfascicular cambium . .
are examples of: ¢ d.
a. Primary meristem 45. The function of the guard cells surrounding
b. Secondary meristem stomata in a Ieaf.:
c. Tertiary meristem a.  Photosynthesis
d. None of these b. gas Iextchange. 4 closi ¢ s .
o . C. egulate opening and closing of stomata
P ST I SRR S ..o Nt traisporf °
e § e .
a. wrafAe ssdicas el # T F AU H @R HIAFET FT
b. gRdre fassdicas| P ‘
c. ddue fqersalede a. SR R
d 3 S b. 3t @ fafaw
4. Pith | ’ bsent i c. U & geoldl T4 ¢ gl W fag=or
. i |§ small or absen |n d. O9F decat Fr IRGET
a. Dicot roots b. Dicot stem . . .
c. Monocot roots d.  Monocot stem 46. I:e function of the xylem is the translocation
Ry ... 7 Bk a1 sufya @ar g a. Water and minerals
a. giadeaAT qoT b. giaseaa = b. Food and water
C. Uahdle9aT Hol d. USSE Tar c. Food and mineral
42, The Vascular bundle in monocot stem is d. Water, nutrients, some organic nitrogen
surrounded by ... and hormones
a. Parenchymatous sheath SATEAH FT F........HT TAAFART g
b. Collenchymatous sheath a. 3o U9 gfasl
c. Sclerenchymatous sheath b. @A g oo
d. Pith c. W g @iaa
Alpic da # Hdga! §5 ... & BRT T 8 d. Sfe, Gielsl, o Hdiareh Agisil Td gRAT
a. AT 3BT 47. Vessels are present in ...
b. FRAISHT 3T a. Bryophytes b. Pteridophytes
c. TFCRHIFAT 3o c. Gymnosperms d. Angiosperms
d. fa ARHT ... # TS AT &
43. The part of a plant that connects the roots to a. SAwEe b. <RIwEC
::e leaves and transport water and minerals c. TEFETH d. e
a.. Phloem b. Stem 48. In radial vascular bundles, the_arrangement
. of xylem and phloem patches is:
c. Cambium d. Xylem .
NN 5t o = N ¥ 3k a. Alternate b. Ring
BT T HIT : el § SsdT c. Scattered d. Marginal
gt 3 @t &1 9Ragd Far B g
Fa-11 (Sha =) —




3T Fage) d3at #, SR iR Fwd g A

SqIEAT
a. TUdIaR b. afea
c. fs=Y gv d. =T

49. Exarch type of arrangement is present in:

GROUP - B (T -9)

Very Short Answer Questions

ﬂﬁﬁg ScadiT weT

What is the apical meristem?

a. roots b. stem . .
Ans: The meristem present at the tips of shoots
c. leaves d. all of the above and roots and produce primary tissues are
qET FREEF YER 7 @t 9T 2 called apical meristem.
a. HAH b. o #H ofif fasrsatas & 82
c  ufrat §F d. sudEq g & I de R SE # N o 3ufRya ik grafAes
‘ 2 el HI [AATIT FeT arel [AFsAIas Hr ey
50. The epidermal cells in the vicinity of the FusaIde gl Jar gl
guard cells become specialised in their 2. What is the outermost protective layer of a
shape and size are : plant stem?
a. Trichomes b. Subsidiary cells Ans: Epidermis.
c. Companion cells d. Casparian strips freY ol Y FER TRl GRATCAS Wa F4T £?
-]
&TF FNFBIT F 3magw f tRsda ARFE 3w osHa]
39 3"‘1;'5' AR IR # e & o §F 3§ 3. What are permanent tissues?
e ¥ ) Ans: The tissues whose cells do not generally
a. ggahA b. TERH FHIAST divide further are permanent tissues.
c. HEIR FIfAPT d. HENTA T TR FaF F41 §?
51. In dicot roots initiation of lateral roots and 3% d Jcleh TSeTehl NPT HATT: 3T AT
vascular cambium during the secondary eT BIell, TAR Feish Fgolrd ¢l
growth takes place in: 4. Which tissue in plants transports water and
a. Cortex b. Endodermis nutrlents?
c. Pericycle d. Pith Ans: Xylem.
- glat & FlF @1 Fae g 3R AvF gt F7
gRdewh o3t # gfdew gy & aher amed aRaEeT 7T 27 i
aﬁsﬁrmmﬁaymﬁ?ﬁ%: — -
a. depe H b. §ET cgar 5 Which | o
. . ic tissue in plants is responsible
c. R d. T for transport of food and other organic
ds?
MULTI OPTIONAL QUESTION ANSWER compouncas
Sgddfodsd WAl HT Iea} Ans: Phloem.
glat & FlF @1 Fae Hea 3R T FEREE
1 b 2 a 3 ¢ 4 c 5 b :
Il F aRges & AT IcaRerh &2
6 c 7 d 8 ¢ 9 ¢ 10 c
11a 12b 13 b 14c 15 c |
16 ¢ 17 d 18 a 19 ¢ 20 c 6. Write two examples of complex tissues.
21 a 22 c 23 ¢ 24 b 25 c Ans. Xylem and Phloem.
26 a 27 b 28 ¢ 29 b 30 c ) )
31b 32 a 33 d 34a 35 ¢ SIfee Fawl & &Y 3amer g
36 b 37 b 38 b 39 ¢ 40 b 30 Ssad 3R FAwA|
41 a 42 c 43 b 44 ¢ 45 c . . .
46 d 47 d 48 2 49 2 50 b 7. What is the waxy layer on the epidermis of
leaves?
51 ¢
Fa-11 (Sha =) —




Ans: Cuticle.
gfcaat Y sEgcaar W Fadhr A wa ad §2

I FYER |

8. What is the function of palisade mesophyll
cells ?

Ans: Photosynthesis.

s AWfha SIfRAFEHT &1 Fa1 FA 2

3O GRIT TRV

9. Give one example where sclereids are
present.

Ans: Pulp of guava.

TF 3GENVT AT 6T FHARSH Al

I IA®S T I

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

Ans: Secondary growth.

FredT et F FEawH F1 F9T F 27
3AC gfaaas gigl
GROUP - C ('\q'ﬂ:e»" =)
Short Answer Questions
oY el R

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 kidney | stomata are dumb-
shaped. bell shaped.

3. | Bulliform cells are | Bulliform cells are
absent. present.

3 YSOIUR Uodl 3R FARE aRd Teell & el 37e-

mmmmmémawmm
|

Fa-11 (Sha =)

F. YSSTUR eel! AT ared gt

¥.
oot Weear  F | T B
faafea e 2l

2. [T N OR FRAT |37 i g@rR FHRET
;{; F HER  # | SqeHR @ &

gl

3. |3mad  caeRIfRIeT | 3 caerehITRIehT
ATy gl &1 | 3uTeya el &

2. Why is xylem called a complex tissue?

Ans: 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
ST F Afed Faw FAT wer AT 872

I SIS T A AAF JhR AT RIRAFBT F &=l
T § S U AW e g §, sdfav 39
Sifeer Fds Fgr AT gl
SBH & Ueh &-
a. arfgferehr
b. arfgert
C. STgeld g
d. S RepsAT

3. Draw a diagram of the transverse section of
monocot root?

Ans: Root hair

Eptdermis
Cortex

Endodermis
Pericycle

— Phloem

— Protoxylem

Pith

Metaxylem

Diagram showing transverse sectoin of monocot root

)



THASTA T3 F IS WS FT O qme? Ans. Difference  between  meristematic  and
T permanent tissue.
Sl. | 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. fwsdicas IR wrRlt Fa& & &9 3@ Taw)
TR S5 F I Ts 1 A fesaids 3R TR Fde & @ 3ia-
4. Draw a diagram of the transverse section of
the dicot root? #. srsaicas T e
Ans: .
Root hair Y q ¢ N
Epidermis 1. | IR H a1 HFET | gThT HIRAABIT F F97
RiFder 77 T 81 | arg Rigaer w1 8l
Cortex 2. gﬂﬁ@ﬁc el 8IdT | seTehr fafea A & 81
I
3. |51 AN A & | AT FXA
&THAT BIaT & &THAT T g1 & STl &1
Endodermis
Pericycle
Protoxylem
GROUP - D (¥Hg -g)
Metaxylem
Pith & Icadir wea
Phloem (Long Answer Type Questions)
Diagram showing transverse section of the dicot root 1. Describe the vascular tissue system in
gRfe 73 & ey @E & R T angiosperms.
p— 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
ZRAASTS 32 & HAUEYT @e H [y not form secondary tissues they are referred
o . 2 ) . to as closed type.
5. Differentiate between meristematic and L o
permanent tissue. Radial : When xylem and phloem within a
Fa-11 (Sha =) —




1.
390 Gdge! 3de odF

Fa-11 (Sha =)

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

—— Phloem

—— Cambium

Xylem

p= & B

(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.

3rga NSt # Fagell Scas dF Y FrEAT F

Fdgal Fde dF H Jfed Fdéh, Fowda 3R
S 8ld &1 Ssed Fde IR FAIUH Fde
AT Hagel 8o do1d g

g Wagel! a8l gfadioradl dell H, ¥ AR
mxmmmmm EaP=pir)
@rﬂﬁuﬁimﬂﬁmmﬁaﬁ?ﬂw
A 3N FAITH Icad deTlel $T &THAT gl &
3N AT ¢ Gl Hagel a5 Fel el

d¢ Hdgdl dso: Uhdlolgal , Hdgel ssdi
E\Si?-a?:m mﬁﬂﬁm%lﬂﬁ?a‘mm
A& S § ST 3% 9¢ YSR FET T ¥

3N : I T Hdgell s & R Fsad 3R
FAlUA Th dhfedsd oiih o 3R 3Tcler-37e@T
Asar & cgafeyd gid & a 3§ cgaEdr &1
ISTer @gT Sirar g1

VYFA Hagel a8 : YT TR & Hagell ssal
7> e 3R FATH TOFd &9 ¥ Tage sgat
1 GHR Brear & @ g @ &1 3 et 3R
afcadl # 3 8| §YFT Hagell g5 H FelluA
HOFR AT F e R® & UT 8 2l

(%)

faf=1 &R & Hoed ssd (1) T

(9) ¥ga 98 (9) 9gaa gan
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:




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.
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Pericycle 3. Explain the anatomy of a dicotyledonous
Protoxylem stem with the help of a suitable diagram.
Metaxylem Ans: To understand the anatomy of the stem it is
convenient to study the transverse sections
Rith of the mature zones of these organs.The
Phloem internal tissue organisation of a dicot root is
as follows:
Diagram showing the anatomy of dicotyledonous roots Epidermis: In a young dicotyledonous stem
the epidermis is the outermost protective
2. 3@ AT A weEar ¥ @R S f layer of the stem covered with a thin layer
AIRF T WA of cuticle, it may bear trichomes and a few
3W: ST T ARING AT & FHS & [T 3o7 379 stomata.
& aRuera &1 & 37Uy Fll Sl HEATA el Cortex: The multiple layers of cells between
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WWW e cortex. It consists of three sub-zones. The
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I g g 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.
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Diagram showing the anatomy of Dicotyledonous stem
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