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Sisyrinchium bemudiana L. plants were grown in growth chambers under

lo-hour short-day regimes. Scanning electron microscopy of shoot apices collected at
biweekly intervals showed that the transition from vegetative to floral status occurs
after 10 weeks of short days. Stamens and tepals develop first as common stamen-
tepal primordia that then bifurcate to form outer tepals with stamens opposite. Sub-
sequently, the inner tepals are initiated in an alternate pattern.

Previous studies have shown that flora in-
duction in Ssyrinchium bermudiana occurs
after a short-day (SD) inductive cycle of at
least 8 weeks (Roberts, 1990a).

The objective of this experiment was to
confirm floral initiation microscopicaly and
document the early stages of flora devel-
opment. This is the first report on the details
of floral initiation and development in the
genus Sisyrinchium. (Voucher specimen on
file in Univ. of Guelph Herbarium, Acc. no.
OAC74253). We will use the terminology of
Holm (1908).

Sisyrinchium bermudiana seeds were
leached and planted as described by Roberts
(19908) and placed into EY8VH growth
chambers (Controlled Environments, Win-
nipeg, Manitoba) set a 14-h long days (LD)
(350 pmol-m™-s*photosynthetic photon
flux) and 16 = 2C/21 + 2C (day/night).
After 3 weeks of growth in LD, the seedlings
were transferred to SD regimes. Fifteen sam-
ples of the treated plants were collected bi-
weekly. The apices were dissected in (1
KH,PO,-2H,0 : 1 Na2HPO,-H,0) phos-
phate buffer (pH 6.8) and fixed in 2% glu-
taraldehyde in phosphate buffer for » 24 h
(Hayat, 1981) [plants 11 weeks and older
were fixed in formain-acetic acid-alcohol,
dissected, and stained with 0.5% alcoholic
acid fuchsin (Posluszny et a., 1980)]. They
were then postfixed in 2.5% osmium tetrox-
ide for 2 h and dehydrated through a graded
series of seven ethanol solutions. Dehy-
drated tissue was dried to the critica point
and mounted on aluminum stubs using silver
paint. Dried samples were coated with gold
palladium using an Annotech Hummer V1|
Sputtering System (Alexandria, Va.) and ob-
served in a Hitachi S-570 scanning electron
microscope (Tokyo, Japan).

Figure 1 illustrates a shoot of S. bermu-
diana and shows its genera morphology.
Flowers are formed in the axils of the three
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most distal spathe-like bracts and three flow-
ers form in each unit. Flowers mature ac-
ropetally, from the base to the apex of the
plant (Fig. 1), as well as within each floral
unit (Fig. 2.4 and 2.6). Each flower consists
of six tepals, three stamens, and an inferior
ovary a maturity.

Fig. 1.

The apex is covered by an dternating se-
ries of sheathing leaves that when removed
expose either the vegetative apex (Fig. 2.1)
or the bract covering the flord primordium
(Fig. 2.2), depending on the stage of growth.

The trandition of apices from vegetative to
floral occurs around the 10-week SD induc-
tive cycle, and the floral structures become
apparent at 11 weeks (Fig. 2.2). This finding
is consistent with the results of the inductive
cycle experiments (Roberts, 1990b). Once
this initid transition occurs, development is
rapid. At 11.5 weeks, common stamen-tepal
primordia are apparent on the primary flower
(Fig. 2.3). At 12 weeks each of these com-
mon primordia have bifurcated so that the
tepals can be distinguished from the stamens
(Fig. 2.5). Thus, the outer whorl of tepals
(To) and the stamens develop together and
are initiated before the inner whorl of tepas
(Fig. 2.6, Ti). Our developmental informa
tion explains the observation by Pande and
Singh (1979) that the outer tepals and the
stamens share common vascular traces in the
family Iridaceae. Although we could not find
any recent studies of early floral develop-

Dissected Sisyrinchium bermudiana showing position of leaves, subtending bracts, and flow-

ers. (L) leaves; F1-F3 flowers numbered youngest to oldest; (Bf) subtending bracts from the base of
each flower in the terminal inflorescence; (Bs) spathe-like bracts from the base of the two primary
flowers; (B) subtending bracts from the base of the two rachi; (Ba) subtending bracts from the base

of the axillary inflorescences; (C) fruit (capsule).
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Fig. 2. Stages of floral initiation in Sisyrinchium bermudiana. (1) Vegetative apex showing leaf (L).
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(2) Floral apex of plant given 11 weeks of short days showing inflorescence apex (I), bract (B)
(% 97.5) (3) Floral apex at 11.5 weeks of short days showing common stamen~tepal primordium
(TA), bract (B). (x78) (4) Floral apex at 12 weeks of short days showing Fy, F,, and F, (first,
second, and third flower to develop, respectively). (X 65) (5) View of 12-week apex showing tepal
(T), stamen (A), (x52) (6) Primary flower cluster at 12 weeks showing stamen primordium (A),
inner tepal primordium (Ti), outer tepal primordium (To). (X 195).

ment in the lridaceag, our observations on
the pattern and relative timing of organ ini-
tiation in S bermudiana are the same as those
made by Payer (1857) for Gladiolus com-
munis, a member of the same family.

Observations from the scanning electron
microscopy study are consistent with those
of the inductive cycle experiments carried
out under the same conditions (Roberts and
Tsujita, 1992). Consequently, we can pin-
point floral induction microscopically to 10
weeks of SD.
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