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Sieve Tubes:

The sieve tube is slender, tubular, structures made up of elongated,
thin walled cells placed end to end in several vertical rows. The sieye
tubes have many transverse walls in their structure. The transverse wafls
are perforated and are called as sieve plates. The sieve plates are oblique
or horizontal in position. The sieve tubes contain a stream of protoplasm
with dissolved food material which passes through the perforated sieve
plates. The sieve tubes are mainly-concerned with the longitudinal
transportation of soluble food material. A

Companion Cells: :
The elongated, thin walled cells in association with the sieve fubes _
are called the companion cells. The companion cells contain vacuolated

_ protoplasm and elongated nucleus. These cells help the sieve tubeifi”
~ the conduction of food material.

Phloem
parenchyma

)

4

Companion = LS ] { AZ P
g, cell : ‘

Sieve
tube °

Phioem
sclerenchyma
Sieve

Phloem in T. S.
plate

Phloem in L. S.

Fig.2.5(A-B). LS. andTS of phloem showmg different phloem elemmts
Phloem Parenchyma:

These are the short, cylmdrlcal thin walled cells. 'I‘hey usually

store the food material and help in the conductlon of the same. These
are absent in monocots.

Phloem Sclerenchyma: % TN REE D
Thesc are narrow, dead, thick walled cells wnh nan'ow lrumen
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(cavity). These are also known as phloem fibres or bast fibres (fibres
used in binding the material)

SECRETORY TISSUES
Many plants contain certain isolated. special groups of cells which
secret certain substances, secrete some waste material as a results of
their metabolic activities called the secretory tissues. The secretory
tissues are metabolically more active than the normal tissues. The
secretory tissues are of two types such as

1.  Laticiferous tissues
2.  Glandulartissues

Laticiferous Tissues:

A group of special cells which secrete a Juice called latex or
someother substances like starch, proteins, tannins, enzymes etc. is
called the laticiferous tissuses. The cells of this tissue are thin walled,
clongated, tubular and embeded in the ground tissuse ofthe plant body.
The laticiferous tissue are very common in the members of famil y
Euphorbiaceae, Apocynaceae, Asclepiadaceae, compositae cic.

These tissues secrete the latex (juice) of different colours such as nnlky,
white, yellow, some are colourless etc.

The laticiferous tissues protect the plants from the attack of
animals. They may also serve as the reservior of various substances. It
is also believed that, they may act as the transporting system inside the
plant body. The laticiferous tissue is of two types.

1.  Latexcells

2. Latexvessels

Latex cells:

Latex cells are tubular, branched or unbranched, independent,
- uninucleate and unicellular. They become multinucleate due to the free”
nuclear divisions. These cells never fuse with each other. They protect

the plants from the attack of animals. They are very common in
Calotropis, Euphorbza and Nermm etc.

Latex vessels. < RGeS _
These are composed of latex cells which are placed end to end
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with their transverse wall. They may be simple or branched. They form
a sort of network by fusion at various places. These are more common

Latex cells

Nucleus

Cell wall

Latex vessel €

Lat 11 :
CX cells Latex vessels

Fig.2.6 (A-B). Types of laticiferous tissues

in Argemon.e, quihot, Hevea, Opium etc. They store starch as a
food. Some time it is poisionous to protect the plant from grazing animals.
{_.atex ofruber (Hevea) yields ruber of commerce.It is of great industrial
importance. :

Glandular Tissues or Glands: .

The secretory tissues present in the form of glands are called the
glandglgr tissues.The glands are the specialised groups of'cells having
capacity to secrete certain products by Cytoplasm. The secretion
includés gums, honey etc. On the basis of position, the glands are

classified into two types such as

1.  Extemal glands
2.  Intemal glands
External glands:

Theglandsoocurmgml lh-rmﬁe i e |
are called the external glands. The commmf externallammglandsas.ana;m e

o ST Pt TSR,
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Glandular hairs:

~ They are present on epidermal region as an outgrowth. They are
unicellular and multicellular, thick walled. living and with distinct nucjej.
Stinging hairs:

They are stiff, unicellular and swollen atthe base. The swolle
base contains poisonous, irritating substances with distinet nuclei. The
hairs after comming in contact with the foregion bodies the sharp or
stiff point of the hair gets thersed in the body skin and the ixjd‘tajﬁg__\

substance rushes into the skin and causes irrtation. These hairs are
very common on the epidermis of planté like Mucuna and Utrica,
Digestive glands:

* The digestive glands are small, globular and red in colour A
digestive gland is composed of layer of secretory cells, endodermis
and terminus of vascular supply. The cells of the secretory layer secrete
the digestive juice containing digestive enzymes. This Juice is collected
in or around the gland in the form of dew. Hence the plants with digestive
gland are called the sundew plants (Drosera). These glands are very
common in the insectivorous plants like Drosera, Nepenthous,

Utricularia etc. in mereus plant the digestive glands are part an the
epidermis of leaves at the tip of tentacles.

Nectary glands:

These are the special glands secreting the nectar, a sugary
substance called the honey. They are very common in E uphorbia.
The nectary glands are well developed, yellowish, cup like structure
present externally on the outer surface of involucre of the cyathium
inflorescence. The glands composed of longitudinal, palisade like layer
of secretory cells with dense cytoplasm and different nucleus, the
_ presence of nectary glands in the flower is adaptation for the attraction
of insects for pollination. b At gt

Internal glands:" i |

The glands occuring internally in the plant body are called the
internal glands. The oil glands, resin ducts and hydathodes are some
common intemnal Slﬂﬂﬁs»,. G bR g M

Mgy 0
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Oil'glands:

The oil glands are composed of many layered thin walled living
secretory cells and a central cavity. The secretory cells secrete a volatile
ol which s stored in central cavity, The oil glands are spherical in outline

and they are very common in the members of Rutaceae, Myrtaceae,
Asteraceae, Apiaceae etc.

Resin ducts:

Resin ducts are resin secreting glands. These are present in the
form of longitudinal canals passing from root to stem through the cortical
and pith region. The ducts are very common in Gymnosperm. Each
duct is surrounded by one or two layers of secretory cells which secrete
resin. This resin secreation directly poured into the central cavity. Resin
is yellowish liquid. When drys, it becomes hard. Due to the hard resin
the plant gets mechanical strength and the wood becomes durable.
The resin is used in the manufacture of perfumes, soaps and medicines.
Hydathode:

Layers of secretory cells Resin
cana

o

Resinduct T.S.  Resin duct L.S.

It is also called as water  Water stoma
stomata. They are generally foundin ~ Guard cell
grass leaves along the margin at the
end of veinlet in the form of circular
deperation. They are special organs
through which exudation of water
mixed with salts takes place. They
are generally present at the tip or Vein endings

Oil gland

‘margin of leaves of plants growing in ERiSge 8 [ ¢
moist place. Generally water drops Hydathode
are seen along the margin on the - Fig.2.8 (A-C). Types ot

leaves and indicate position of the internal glands
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Epidermis is made up of two Greek words—Epi = upon and derma =
skin.

It is a system of cells, constituting the outer covering of the
primary plant body and is variable in structure and function.
Epidermis is the tissue, originated from the protoderm. The epidermis of
roots, according to some workers, differs from that of the shoot in origin,
structure and function. It has, therefore, been given a separate name
epiblema, rhizodermis or piliferous layer. In broader sense, however,
the term epidermis is used to represent the superficial layer of cells of the
primary plant body—root, stems, leaf, flower, fruit and seed etc. Due 10
the presence of many types of hairs, stomatal guard cells and several other
specialized cells, the epidermal cells are not uniform in morphology and
function.
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. ceal Cucurbitaceae, etc. In Cruciferae,
Umca‘f : ¢ like secretory cells containing the
myrosme are present. They stain red in Millon’s

test.
2. Stomata

(Stoma = singular; stomata = ph‘lral) '
somata are the minute umts of the epidermal tissue
em. These are the openings (stogaataj pores or
ures) in the epidermis, limited by two
‘alized cells termed the guard cells. The guard
cells together with the opening form stoma.
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Functions of guard cells. Due to the unevenly
thick walls, the guard cells are helpful in the
opening and closing of the stomata.

Types of Stomata

On the basis of number and arrangement of the
subsidiary cells, Metcalfe and Chalk (1951) found
the following types of stomata :

1. Anomocytic. (Irregular celled or
Ranunculaceous according to Solereder). The
surrounding cells or subsidiary cells are indefinite
in number and do not differ from the other
epidermal cells. e.g., Ranunculaceae, Malvaceae
and Papaveraceae, etc.

—

2. Anisocytic. (Unequal celled or Crucifer,
type according to Solereder). Usually 3 subsidiary
cells surround the stoma, one cell being
considerably smaller or larger than the other ty,
e.g., Cruciferae, Solanum and Nicotiana, etc.

3. Diacytic. (Cross celled or Caryophyllaceqy
type according to Solereder). Two subsidiary ce|j;
surround the stoma with their common walls at rigy
angels to the guard cells, e.g., Caryophyllaces
Acanthaceae.

4. Paracytic. (Parallel celled or Rubiaceqyg
type-according to Solereder). One or more (often 2)
subsidiary cells are present with their longitudina|
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axis parallel to the guard cells, e.g., Rubiaceae,
Magnoleaceae.

5. Antinocytic. Four or more subsidiary cells,
elongated radially to the stoma, e.g., in Araceae,
Commelinaceae, Musaceae.

6. Cyclocytic. Four or more subsidiary cells,
aranged in a narrow ring around the stoma e.g.,
- Palmae, Pandanaceae, Cyclanthaceae (Fig. 7).
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