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FLORAL ORGANOGENESIS OF ANEMONE VITIFOLIA?

DEEPA GUPTA AND V. SINGH !

Department of Bolany Meerut University, Meerut

ABSTRACT

The five tepal primordia arise as semilunar humps in clock or counter clockwise
sequence. The numerous stamens are initiated in five groups which extend laterally
and vertically. Their arrangement on the receptacle is closer to a whorled condition,

clearly notin spiral.

INTRODUCTION

The Ranunculaccae are regarded as
one of the most primitive families of li-
ving angiosperms. They are conside-
red by many to be very similar to the
Alismatales in the general structure of
flowers (Hutchinson, 1959). In recent
years there have been several detailed
studies on the organogenesis of the flo-
wers of the Alismatales (see Sattler and
Singh, 1978). A study of floral organo-
genesis in Ranunculaceae has been in-
itiated with a view to assess the extent
of similarities between the two groups.
This will be done in the last paper in
the series. This paper, first of the se-
ries. reports floral organogenesis of Ane-
mone vitifolia.

MATERIAL AND METHODS

Inflorescences of Anemone vitifolia
Buch.-Ham. ex DC. in all stages of de-
velopment were collected from a natu-
ral population in Mussoorie. They were
fixed in formalin-acetic acid-alcohol and
preseived in 709 cthanol. The ma-
terial was stained in alcoholic acid fu-
chsin, and then dissected and photogra-

phed following the technqgiue of Sattler
(1963).
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The carpel primordia also do not show clear spiral arrangement.

OBSERVATIONS

Organography : Showy white flowers
of Anemone vitifolia are borne in dichasial
cymes. They are bracteate, bracteolate,
hermaphrodite, actinomorphic and hy-
pogynous. The bracts and bracteoles
resemble the foliage leaves. The unise-
riate perianth consists of five petaloid
tepals. The numerous free stamens ap-
pear to be spirally arranged. The fila-
ments are long with basifixed, dithecous
and extrorse anthers. The numerous
frec carpels are crowded on a globose
receptacle. Each carpel has a superior
and unilocular ovary bearing a single
pendulous ovule. The style is short and
the stigma simple. The achenes are fla-
ttened and pointed.

Organogenesis: A dome-shaped floral
apex arises in the axil of each bract. It
produces two bracteole primordia later-
ally which grow fast in the initial stages
and partially cover the floral apex even
before tepal inception (Fig. 1).

The tepal primordia arise as semi-
lunar humps on the flanks of the floral
apex (Figs.2, 3). The sequence of their in-
ception varies in different buds and may
be clock-or counter-clockwise. There is
a long plastochron between the incep-
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tion ol the first and the fifih tepal pri-
mordia as iy evident [rom the diflerence
in their size (Fig. ). The tepal primo-
rdin assume a quincuncial aestivation
(Fig. b.

Following tepal inception, five sta-
men primordia are formed almost at the
same time in the spaces  alternating

with the tepal primordia low on the
flanks of the high dome-shaped floral
apex (Pig. 4).  They are followed by one
stamen primordium on cither side and
slightly above the first formed stamen
primordia. Almost at the same time a
stamen  primordium is also formed in
the antitepalous position between the
two first formed stamen primordia (Fig.
5).  Alternating with the previously
formed primordia, new primordia are in-
itiated at a slightly higher level. Sub-
sequently numerous stamen primordia
arc initiated alternating with the pre-
viously formed primordia in a centrifu-
gal sequence (Figs. 6, 7).
of this continved alternation, vertical
and horizontal rows of numerous stamen
primordia become apparent (Iigs. 8, 9.).
Irregularities are, however, fairly com-
mon. There are 25 to 30 vertical rows
while the horizontal rows vary form five
to seven.  During further growth each
stamen primordium  differentiates into
a basal and a distal portion (Fig. 13).
The former gives rise to a somewhat
flattened filament and the latter develops
into a dithecous extrorse anther.

The numerous carpel primordia
are ‘fnrmcd in alternation and in conti-
nu-atmn with the sequence of the stamen
primordia. The floral apex continues to
expand during carpel inception.  The
carpel primordi» also appear to be ar-
ranged in vertical and horizontal rows
(Figs. 9-11).  The whole floral apex
i1s used in the formation of the carpel
primordia (Fig. 11).

As a results
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A young carpel  primordium is
more or less hemispherical, very much
resembling a stamen primordium  (Figs.
8, 9). But as growth and development
continues  marked diflerences  appear.
Shortly after inception, the carpel pri-
mordium becomes shomewhat flattened
and an area in its centre stops growing
or shows very much rctarded growth
(Fig. 10). The periphery ol the primor-
dium, however, continucs to grow and
as a result of this a central depress-
ion is formcd. Now two growth cen-
tres become distinguishable on the peri-
pheral rim, onc on the adaxial side and
the other on the abaxial side. As gro-
wth proceeds along these two growth
centres the central depression assumes
the shape ol an clongated cleft (Fig. 11,
12). Growth is more rapid on the ada-
xial side and a hood -like structurc thus
resulted forms the ovary which narrows
into the short style (Fig. 13). The stig-
ma diflerentiates at the tip of the style.

A single ovule primordium is initi-
ated on the adaxial side of the carpel
primordium and is enclosed by the gro-
wing ovary wall (Fig. 11, 12). As the
ovule primordium grows, it develops a
single integument.

DISCUSSION

There is a general notion that num-
crous frec stamens and cavpels in the
flower of Ranunculaceae arc spirally ar-
ranged on the receptacle. Tepfer (1953),
who madc a detailed study of the flo-
ral development of Ranunculus repens also
reports that in this taxon the stamens
are inserted in spirals and not in whorls.
However, Sattler (1973) states that it 1s
not quite true for Ranunculus acris where
he could not detect any distinct spiral
arrangement ol the stamens. He ob-
served that the arrangement of stamens
is closer to a whorled condition with
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Figs. 1-8. Anemone vitifolia. 1—A floral bud in top view after the formation of bracteole primordia.
2__A floral bud in top vicw during tepal initiation. 3, 4—Floral ouds in top vicws showing the sequence
of tepal initiation. 3—A floral bud in side view where some ol the tepal primordia were rzmoved to ex-
hibit first st tmen primordia. 6, 7—Floral buds in side views showing successive stages of the formation of
stamen primordii. 8 —A floral bud in side view during the formation of first carpel primordia. (X 77)
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Figs.9-13.  Anemone vitifolia. 9, 10—Floral buds in side views where tepal primordia were removed
to exhibit successive stages of the formation of carpel primordia. 11-13—Floral buds in top views where
tepal primordia were removed to exhibit successive stages of stamen and carpel development. Only some
young carpels are shown in figure 12. (9,10, 12x77; 11, 13 x49) ‘

(a—stamen primordium;  an—anther;  b—bracteole primordium; [ - floral apex; f—filament;
g —carpel primordium; o—ovule primordium; p-tepal primordium).
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some irregularities. A distinet  whor-
led arrangement of stamens with verti-
cal columms is found in Aguilegia (Tep-
fer, 1953).

In the present study, based on three-
dimensional devclopmental stages, no
distinct spiral arrangement of the
stamens could be detected. The nume-
rous stamens are initiated in five groups
which extend laterally and vertically and
eventually vertical and horizontal rows
of stamen primordia hecome apparent,
This arrangement is closer to a whorled
condition, though therc is disturbance
due to some irregularities in the forma-
tion of stamen primordia. Thus, the
arrangement ol stamens in  Anemone is
somewhat intermediate between a typi-
cal spiral and whorled conditions.

The numerous carpel primordia

are formed in alternation and in the
sequence of the stamen primordia. They
also appcar in distinct vertical columns.
Thus, the carpel primordia also do not
show spiral arrangement.
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