


(PI)=Height of the apex in um/Height of the
youngest leaf primordium in #m, was calculated
following Paolillo and Gifford (1961). Depth of
CMZ and mature pith were measured from the
summit of dome. H/D ratio calculated at
different developmental stages of the shoot
apex and higher values of this ratio were
considered to be indicative of shoot elongation.

Observations

Zinnia elegans Jacq., the annual herb, flowers
after five weeks of vegetative growth. The
plumular apex and nonzonate and zonate vege-
tative apices show a tunica-corpus organization
and the
organization.

reproductive apices a mantle-core

The Plumular Apex

The mature embryo shows a flat plumular
apex flanked by two opposite foliage leaf
primordia (about 73.0 um long) (Fig. 1). The
apex with two-layered tunica covering a homo-
geneous corpus measures about 640 um in
diameter. Both tunica and corpus are uniformly
densely stained. The corpus is about 59.0 um

deep.

The Vegetative Apex

The nonzonate apex: The one-day-old
seedling shoot apex is flat and narrow (35.0 um
wide) (Figs. 2 and 3).

deep. During the first three days after seed

The corpus is 62.0 um

wetting the embryonal leaves grow to a height
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of about 258.0 um. The apex remains flat while
there is a fall in the diameter from plumular
to the one-day-old apex after which a gradual
increase during the first week (Fig. 12).

The second pair of leaves is initiated at
four days after seed wetting. Cells at the site
of leaf initiation are denser stained and divide
About 10-12 cells at the
proximal end of the corpus in the 4-day-old

in various planes.

apex indicate early stages in formation of pith
meristem (PM).

The Zonate apex: The apex during 5 days
to 5 weeks is a flat to low and broad dome (H/D
ratio of 0.07) when dome depending on the
plastochronic stage. The tunica is 2-3 layered.
Axially located tunica cells are broader, lightly
stained and have larger vacuoles. Based on
differences in planes of cell arrangement, the
corpus may be demarcated into peripheral
zone (PZ) with regularly arranged cell layers,
central mother cell zone (CMZ) with irregularly
arranged cells and pith meristem (PM) with
cell files subjacent to the CMZ. This zonation
pattern is well established at 5 days but all
the zones are uniformly densely stained. A few
apices also show lighter stained CMZ (Fig. 6).
The apex is described under three plastochr-
onic stages (minimal, mid, maximal) and the
plastochronic index (P. 1.), depth of CMZ and
mature pith etc. are given in the Table 1.

Minimal stage: The apex is flat and narrow.
Packets of 2-3 cells
enclosed in a common cell wall are observed
in the CMZ. A few oblique divisions in this

Tunica is 2-layered.

Table 1. Plastochronic Index (PI) and measurements at the three plastochronic stages

Values are averages of 15-20 readings.

. . . Depth at

. Height of Height of youngest Diameter Depth of g s
Plastochronic apex (#m) leaf primordium (pm) _PI of apex CMZ which pith H/D
stage (=a/b) (prm) Coem) occurs ratio

@ ® ” “ (pem)
Minimal — 30.8 65.6 54.8 80.6 —_
Mid 5.0 116.5 73.4 62.2 88.5 0.07
0,03 - 84.2 76.2 107.5 0.07

Maximal 5.8 ) 182.8
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Fig. 12. Histogram depicting height and diameter of the shoot apex at different
developmental stages. (Values are averages of 15-20 readings).

A few distal CMZ cells and 3-4 axially
located second tunica cells are broader and
have larger vacuoles. Earlier adherents of
French school considered the méristéme d’
attente (comparable to the CMZ) to be mito-
tically inactive during vegetative growth.
Other workers maintain that cells of the CMZ
are active to varying degrees, but apparently
more active than those of the quiescent centre
in roots. The presence of cell divisions and
blocks of cells enclosed in a common cell wall
(indicating recent divisions in the CMZ) perclu-
des the interpretation of this zone as méristéme
d’attente. Anatomical stains show only minor
differences between cells of the CMZ and PZ
and possibly this may indicate a more active
CMZ in Zinnia. In Delbergia, Agarwal and Puri
(1977) suggested that the centrally located cells
probably act as initials for the peripheral zone
exhibiting greater activity. Contribution of
cells to the PZ and PM from the CMZ supports
the suggestion that the CMZ be considered as
the source of cellular structure of the shoot
(Newman, 1965).

As reported by others (Popham and Chan,
1950; Philipson, 1954; Fahn ef al, 1963; Singh and
Singh, 1976), a cambium-like zone has been
observed. Fahn et al. (1963) termed this zone as
“cambium-like transitional zone” and observed
as a permanent structural feature of the vege-
tative shoot apex of banana. In the present
report, the cambium-like zone is present in the
vegetative and transitional apices during fourth
and fifth weeks and agrees with the Philipson’s
suggestion that at least in some of the plants
the cambium-like zone is a specific variation of
the central meristem. Its development in the
shoot apex of Zimnia may be linked with thé\'
stem enlargement, particularly with the stem
elongation.
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