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ABSTRACT

| The development of stomata in Rhapis excelsa Ait. and Rhapis humilis Bluine. hes been
studied in detail. The two species show the same pattern of developmental stages of sto-
mata. However, the mature structures show differences in the length c¢f the rolar celis.
The ontogeny of stomata is perigenous and the mature stomata are ’paracytic and tctracviic,

INTRODUCTION

A good deal of work has been done
by various workers like Stebbins and Jain
(1960) Stebbins and Kush (1961), Tomlin-
son (1961, 1974), Ghose and Davis (1974),
Ghose (1979) on the morphology, ana-
tomy and stomata in palms. Excepting
the attempts made by Ghose and Davis
(1973), Ghose (1979) and Trivedi and
Upadhyay (1979) the developmental as-
pects of stomata and trichomes have
been practically neglected. Previous litera-
ture on this particular aspect of palms
is rather confusing as has already been
discussed by Tomlinson (1974). The pre-
sent paper deals with the development
of stomata in two species of Rhapis, R.
excelsa and R. humilis.

MATERIALS AND METHODS

Young developing leaves were fixed
in Acetic alcohol (Glacial acetic acid 1
Ethyl alcohol 3) for 24 to 48 hours and
were then transferred to 709, alcohol.
The material was hydrolysed in 1 N HCI
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for 3 to 5 minutes at 60°C. and then
thoroughly washed with water to make it

acid free.
The hydrolysed material was then

transferred to 709, alcohol which helped
in hardening as well as separating of the
epidermal tissue. The epidermal peel
was stained with 19, acetocarmine.

RESULTS

The stomata in both the species of
Rhapis arise in longitudinal rows. The
formation of new stomatal initials continue
for a considerable period during the
ogrowth of the leaf. Stomata occur on the
lower epidermis, in between the veins
and on the leaf margins in the upper epi-
dermis.

Development:—The epidermal cellsin a
very young leaf divide in various planes-
oblique, longitudinal and transverse,
The result of these divisions 1s expan-
sion of epidermis and formation of
trichomes and stomata. A further stage
shows cell files which can be distinguished
from one another. The cell files with
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alternate small and large cells can be
scen. These cells are more or less
isodiametric, The smaller cell has dense
cytoplasm and deeply stained nucleus
which almost completely occupies the cell.
On either side of these distinctive cell
file or files there are cell files with
clongated cells (Figs. 1, 7 ; 13, 14).

The smaller cell further divides to
form a row of two cells—a diad or three
cells—a triad or a many-celled file of cells
which stands out because of the deeply
stained nuclei. (Fig. 15). Some of these
cells enlarge and become more or less
rectangular having a large nucleus. This
is the guard cell mother cell (Figs. 1-3,
7-9 ; 16).

By the time these cells are differentia-
ted as guard cell mother cells, the cells
lateral to them become trapezoidal be-
cause of oblique divisions in them. (Figs.
2,8 ; 15, 16). This results in the forma-
ton of two or three cells, The ob-
lique walls are generally non-intersecting.
The trapezoidal cell thus formed adjacent
to the guard mother cell again divides by
a wall parallel to the wall of the guard
mother cell in a diagonally oblique fashion
thus forming two partly superposed cells,
the outer cell occupying upper position
(Figs. 4, 5, 9, 11, 16, 17). This is how
the stoma appears sunken. <“dhe final
structure thus has a pair of partly super-
posed parallel cells on either side and one
polar cell at each end of the guard cell
mother cell.

The cells terminal to the gmc divide
transversely or obliquely depending on
their position 1n relation to lateral cells.
Normally they divide transverscly but in
case they lie lateral to gmc of the adjacent
cell file, they divide obliquely to form a
pair of subsidiary cells (Figs. 12, 16, 17).

The cells in contact with the gmc are
usuallv I an active state of division.
The gmc is the last cell to divide in this

The orientation of the
metaphase spindle in the gmc is, to begin
with, oblique to the long axis. Later on,
however, it rotates to lie paraliel to the

configuration.

Figures 1-6. Development cof stemata in R.
excelsa Ait. 1. figures showing a diad-d, meriste-

moid-m. 2. prototype stomatal configuration-
triad-f, trapczoidal cell-tc. 3. guard meother cell-
gme, showing coblique orientaticn of metaphase
plate, 4. gmc showing early anaphase (obligue
orientation). 5. parallel orientation of daughter
cclls of gme guard cells. 6. the twe daughter cells
of gmc separate to form a pore.

Figures-7-12 : Development of stcmataiin
Rhapis humilis Blume, 7. a triad, onc of the cells
in the meristematic ccll file showing anaphase.
8. triad or a prototype stomo2tal configuration.
9. division in one of the lateral cells of gmec.
10. completion of division in lateral cells and ana-
phase stage 1in gmc whichis the last cell to divide,
11. two dauther cells of gmc. 12. polar cell of one

of gmc acting as lateral cell of gmc of adjacent
cell file,
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Figures 13-2! Development of stomata in Rkapis 1.. 13, R. humilis Blume. Files of isodiametric
meristematic cells ( X2325. 14, Tsodiam=tric cell dividing ( x834). 15. Cell lateral to meristematic cell files
divides obliquely and shows oblique walls { x696). 16. Tetarcytic condition (X 179;. 17. Metaphase plate
obliquely oriented {( X710, 18, Early telophase in the gmc showing oblique orientation of dauthter cells X
(834). 19. The guard cells showing parallel orinctatien (X 1083). 20. Stomata showing long polar
cells x (230). 2. R. excelsa Ait.-stomata showing short pelar cells ( x 196,

<y
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cell file before the telophase is complete
(Figs. 3-5, 10 17, 18, 19).

Finally the two daughter cells of the
gmc are transformed into kidney, shaped
guard cells. The ledges are developed
later on along the margins of the guard
cells which surround the stoma (Fig. 6 ;
20, 21).

DISCUSSION

Stomatal ontogeny in monocots 1s
reported to be perigenous by Pant and
Kidwai (1966), Paliwal (1969). Tomlin-
son (1974) and Ghose (1979) but Williams
(1974) reported it to be mesoperigenous in
Ludista discolor a2 member of Orchidaceae.

According to Payne (1970) any mono-
cotyledonous stoma with terminal subsi-
diary cells i1s not perigenous. In Rhapis,
the cells of stomatiferous cell file are deri-
vatives of the same mother cells or their
daughter cells. Differentiation of guard
cell mother cell (gmc) and polar cells
takes place in due course. The polar
cells remain as such with or without
distinction from other epidermal cells
at the poles of the guard cells. How far
they are involved in stomatal functioning
1s difficult to predict. However, at pla-
ces and in different species they are difi-
erent from other epidermal cells. In R,
humilis the polar cells are distinct at Te-
gions where the stomatal freqeuncy 1s less.
In other regions they are not distinct.
The inner cells from the lateral pair of
cells are thin walled and contiguous with
the guard cells and different from other
epldermal cells in both the above cases,
and hence can be designated as subsidiary
cells. The mature stomata are there-
fore of two types viz., paracytic and te-
tracytic. In R. excelsa a condition exactly
opposite to above is seen. Here the fre-
quency of tetracytic stomata is more than

the paracytic ones.

As in Allium (Palevitz & Hepler,

1974) here also the dividing nucleus in
the guard cell mother cell 1s obliquely
oriented in the beginning. The lateral
trapezoidal cells also show obliquely ori-
ented dividing nucleus indicating probable
functional relationship between the two.
The orientation of the metaphase plate in
the polar cells however, is usually trans-
verse unless it lies adjacent to the gmc in
the neighbouring cell file. Simultaneous
divisions in the lateral subsidiary cell and
the terminal cells indicate the induction
of meristematic activity by the gmc in the
surrounding cells as has been suggested
by Stebbins and Khush (1961).

All these observations point to the
perigenous type of stomatal development
and paracytic and tetracydc types of
mature stomata.
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