

















(C) Sclerenchyma
(Greek; Scleros — hard).

Sclerenchyma s thick - walled tissye which has

depositions of lignin on their cell walls (lignified).
O These are dead cells.
Sclerenchymatous tissue is of-2 types:
(1) Sclerenchymatous fibres.
(11) Sclereids or stone cells.
(i) Sclerenchymatous
elongated cells with

fibres : These are thick-walled
tapering or pointed ends. These have

— A4 L
« - o o e A 1 4
B o R Ry g L i [ 41 - e
Gy g © B e N S B3 S 4. W
- |- LE L J - . 4k
o . -+ =
] 9 41 Fd =
Py e d > y
T - e T - 4o p 3 - F b 5 3 o T okl 3 ) B
. - v -5 - SESETEABR L1
-4 28 s & g 3
@ L - F x5 & :
5 . 4 T4 - a1 A : 49 W —
—— . o i o ik o] = § 3 & = B En
- — - A . -
ered TUGS A  TRRG ed  J 0 © C
; v 1] P e }
. N 3 » %
g | :
<41 4 b -z

~// secondary wall - 1]

ﬁg. 18.8. Sclerenchyma A and B, 1.8-C
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" @ Tracheids are generally with bordered pits,

Vessel

Xylem
parenchyma

Xylem' fibre

Fig. 18.11. T.S. of xylem showing its components

® Tracheids form a long row placed one above the other.

® Trucheids are single elongated cells with tapering end
walls and are generally upto 1 mm, but in rare cases
these may be upto 12 cm. Only tracheids form xylem
of ferns and gymnosperms.

Main function of tracheids is conduction of water but
due to their hard and ligrified walls they also provide
mechanical support. '



(ii_). Vessels or Tracheae: Vessels are different from
tracheids in being cell fusion (i.e., composite structure) as
these are formed by dissolution of end walls of row of cells,
..e.,vessel elements.

® Vessels are generally upto 10 em in length but longest

vessels are found in Eucalyptus and oak (Quercus),
which are from 2 metre to 5 metre in length.

® The walls of vessels are lignified but not so thick. The

- thickenings may be annular or spiral or scalarlform
or reticulate, etc.

® Usually diameter of vessels is much greater than

tracheids. In most advanced types, vessels are

drum-shaped with large diameter. The openings in

vessel element walls are calied perforations, which

may be simple perforations (with single opening) or
... multiple perforations (two.or more apenings).
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..,,_T.,L.Vessellws angiosperms :  Although vessels are
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_——eharactq_ns_tx_g—features—eﬁangmsperms:buﬁhere are certain
~ angiosperms - where .. vessels-are - absent, Such vesselless
~ angiosperms belong to families:
1. Winteraceae (e.g., Wmtera)
- 2. Tetracentraceae (e.g., Tetracentron)
3. Trochodendraceae (e.g., Trochodendron).
Besides, vessels are absent in stem and leaves of Yucca
and Dracaena. | - e
© There are some non-angiosperms where vessels are
~ present, e.g., some species of Selaginella, twospecies

of Preridium, (pteridophytes) and order Gnetales of






(b) Phloem or Leptome

Conducting tissue responsible for transport of organic
food is phloem. , ‘

. O In pt'eri*dophytes and gymnosperms, phloem is made of
only sieve cells and phloem parenchyma, although in
rare gymnosperms, phloen fibres are also presers,”

"o In angidsperrh‘s’ phloem is made of sieve tube elements, -
companion cells, phloemparenchyma ‘and: phloem -
fibres. Although in many or most of the monocots,
piiloem parenchyma is absent.

(i) Sieve tube elements : These are conduct; ng elements
of phloem. These are arranged end to end in linear rows with
septa (sieve plate) between two sieve tube elements. In the -
sieve plate, there are present sieve pores. In pteridophytes
and gymnos erms, these are not arranged in linear rows and
hence called sieve cells.
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~ through pits. |
® Companion cel]s are absent in phloem of
pteridophytes and gymnosperms. - TR
® The companion-cells=help:in- transport of food a]ong
with sieve tubes.
(iii) Phloem fibres : These are commonly known as bast
fibres or bass. These are thick-walled sclerenchymatous cells
with tapering ends with simple pits. They prov:de mechamcal_

support.
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