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initials and have different courses of development. The major histogens found at the
root and stem apices are - dermatogen (outermost uniseriate layer), periblem (the
n}lc.ldle layel.‘) and plerome (central massive core). The dermatogen (skin) cells
divide anticlinally and give rise to the epidermis. The periblem (clothing) forms the
cortex and the plerome (to fill) gives rise to the primary vascular tissues and pith.

Dermatogen

Periblem

Plerome

|

Fig. 1-8 : Shoot apex of a dicot : Histogen theory (Arrows indicate direction of growth)

Histogen theory is inadequate to explain the shoot apex of seed plants
because --

(i) In many gymnosperms and angiosperms, distinction between periblem and
plerome is absent. oA

(ii) Therr .s no sharp distinction between dermatogen and periblem and

(iii) th. . rigin of different regions from the histogens can not be demonstrated.

Haber!andt (1914) proposed the terms protoderm, ground meritstem and
procambium for dermatogen, periblem and plerome respectively.

3. Tunica - Corpus Theory :

This theory was proposed by Schmidt (1924) to explain the organization of
the shoot apex. According to this theory, two distinct zones of tissues occur at the
extreme tip of the stem. The peripheral zone, tunica, consists of one or more layers
of regularly arranged cells. The central core of cells covered by the tunica is termed
the corpus. These two zones can be distinguished on the basis of plane of cell
division. The cells present in tunica are smaller and show predominantly anticlinal
divisions. The cells present in the corpus are larger and show irregular divisions.

| .1 Fig. 1-9 : Shoot apex of dicot : Tunica-corpus theory

G Scanned with OKEN Scanner



—

| MERISTY,,

_——--/‘,_ . 4 1
RN TOC) IR e 'Cal ZODE“ MER!STEMS
¢ s . et the apl > s b
1 e 3 aaerehid betwe s :
oo i is theorv does not imply any “‘am‘: 'gthf theory sharply differs from o They beliey
This theory GULs = soint. . 2

on of tissues. In this ©
t layers

N . 1 e B

subsequent formati ‘ of tunica coft
i svv. The outermos

histogen theory. il

epidermis. Other tissues like cOTIER o

their origin in the inner layer of tunica ¢

avers in tunica v

rent stages of t

and vascu

aries from species tO 5pec10rding Trening,
he development- Acc :

e to plastochront P
of seasons.

The number of 1
same species during diffe .
(1924) and others, these variations are du

influence o

(1962 Lute these changes to the in ol divic.

Hara (1962) attribute S‘ g and 2 25 regar dtoc risio,
e w s rm

> term tunica is som :  to make it mq,
\\'hichﬂril:alt\‘i'a\'s anticlinal. Some workers su.ggeste‘.l (.il%fererg(t)‘al’rlrr;AM and CHa\
flexible without emphasising the plane of cell 'dnwsu;n- . 51 respectively. o
{(1950) used the terms mantle and core for tunica an C p  med only o tho,
mantie includes all the outer layers of the apex. Tunica 1s €O oundeddb e
lavers of mantle which divide anticlinally. The mass of cells surt U

was termed as core. ;
= Mante v
\\\
s
-\

- Central moﬁer
~ r']< cell zone (core)
> i S
i =
= <
5\

=

N7
o X
7;_/‘ ,’:ﬁ:»’\l‘

only gives Tise iqg .  inert and do not
n lar tissues may L,  waiting meriste;
ike cortex. endodermis productive stag
es and even in, Ouilding the g
considers merjg;
eriodicity. Howey, 2 apical initia},

meristem

Cambium | 5. Newma
? like zone
Peripheral

initial cell
which fu
meristen
shoot api

Fig. 1-10 : Shoot apex of a dicot : Mantle - core concept
4. Theory of Waiting meristem : )

This theory was developed by the French School: (Plantefol, 1947; Buva
1952). They recognized three zones in the apical meristéms, based on the rate ¢
mitotic activity. ‘

(i) the anneau initial (peripheral active zong), .+

. (ii) the meristem 'd' attente (the waiting meristem which becomes active on!
~ during the formation of terminal flower or inflorescence) and

(i) the meristeme medullaire (the central pith reéion).

| Meristem d'attente consists of two parts, the ';;T'O,meristeme sporogene ar
promeristeme receptacularie which thus contain part of tunica (except annue initia
Wpattof corpus (except meristeme medullaire, i.e.

T : : ‘ "

% T { anneau initial
Promeristem_e. sporogene

{ Promeristeme receptaculaire } metisteme d' attente.
Promeristeme medullaire
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They believed that the distal group of cells at the shoot apex, are relatively
inert and do not divide during the vegetative growth. This inert zone is termed as
waiting meristem (meristeme d’ attente); because it becomes active only during re-
prodqcti\’e stage. The peripheral meristem (anneau initial) alone play main role in
't:uilc'iing the shoot. This theory was challenged by many workers, because it
considers meristeme d' attente as waiting meristem which was previously regarded
as apical initials.

Promeristeme
Promeristeme sporogene
receptaculaire
Promeristeme

eceptaculaire

Meristeme.d
attente

Anneau
initial

1 =1 = =171 -\ meristeme medullaire
M i = == T

Fig. 1-11 : Shoot apex of dicot : Waiting meristem theory

5. Newman's Concept :

Newman (1965) believed that there is nothing like a group of permanent
initial cells in the shoot apex. Instead, there is a sequence of meristematic cells
which function as initials over a period of time. He called them as continuing
meristermatic residue. On the basis of the form of this meristem, he classified

shoot apices into three main types.

T

MONOPLEX SIMPLEX

[aY
19!

DUPLEX DUPLEX

Fig. 1-12 : Types of shoot apices

d
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1. Monoplex type : This type is found in fcrrrs afvd thc'zrl‘rted inwarg(;lneraf ) [
meristem is represented by the superficial layer which is po(]jth y ()nl'!
single division is needed for growth, both in length and breadth.

. erms. Thi;
2 Simplex type : 1 is commonly found in gymnosp 5
characterized by a par

allel - sided meristematic residue which is limiteq to

gy §
superficial layer. These cells divide both by anticlinal and Pendmal walls, bu th@l
divisions are restricted to a single laycr.

3. Duple

X Lype: It is commonly found amongst angiosperms. Here
continuing me

ristematic residue is parallel sided at least in one superficial layg, 4

in one successive layer. The superficial layer divides anticlinally and the inne; lay
of cells divide both anticlinally and periclinally.

Questions

- Define meristems. Write an essay on different types of meristems.
- Describe various theories relating to the organisation of root tips.

Give the details of organisation of root apex in angiosperms.
- Write short notes o -

@i) ApicalLCell Theory.
(ii) Korper - Kappe Theory.

Bw D=

Explain different types of meristematic tissues of root apex.

Give a detailed account of organisation of Shoot apex in Angiosperms,
Discribe various theories propos

Write short notes on : '
(a) Apical cell theory.

(b) Histogen theory.

(c) Tunica—Corpus theory.

© N N !

ed relating to the shoot apex.

(d) Theory of waiting meristem.
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1| Xylem (Xylos = wood) :

. ) " | 1 Al & ll v.]‘q(fl,llal plants. It .l‘-v
v i du lln&’ ll\)\)uL lll (l «

and functionally and togethcr form

Xylem is the princip
y. further, xylem also provides

1 structurall
closely associated with phloem both btructu:cb g’d
the vascular system throughout the plan

mechanical support to the plant organs:

oo 00 [oYoXoXooYoXo)oi >4

B
Fig. 212 : Tracheids from Xylem (A) Aristolochia, (b) Epheara, (C) Pinus

Xylem originates from two sources : .

1. Procambium of apical meristem, which gives rise to the primary xylem
(Present in vasular bundles) and |
2 Vascular cambium, which gives rise to the secondary xylem during secondary
yth. Most of the wood in a stem is composed of secondary xylem.
irst. .rmed primary xylem elements are called protoxylem and the latter

\ts are « led metaxylem elements. Protoxylem elements usually have

nbedded in wood parenchyma. These elements are subjected
e during secondary growth. The metaxylem possesses fibres

1
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