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Abstract

Flower bud formation in orchids. I. On the floral initiation and development in miniature

cymbidiums., K. Kosvar, M. Yoxor, N. Asar and K. Marsupa, Faculty of Horticulture, Chiba
University, Matsudo, Japan. Tech. Bull. Fac. Hort. Chiba. Univ. No. 19: 23-27, 1971.

Flower bud formation in miniature cymbidium cultivar ‘Shiratama-Nishiki’ was observed in

the plants grown in the greenhouse of Faculty of Horticulture, Chiba University in 1966 and

1967. Flower bud initiaton in this cultivar occurred in early July in 1966 and late June in 1967

and the flower buds developed to the pollen sac and stigma formation stage by late July in 1966,

and early August in 1967.

During this decade, orchid culture has become
very popular for pot plant and cut flower markets
in Japan. However, very few reports on orchid
flowering in relation to floral development have been
published (Ecucmr and Karo, 1943, Ixepa and Ya-
BUKAME, 1943, Roror and MacDanikLs, 1951, Kosvar,
1952, Roror, 1952, 1959, Arprirri, 1967, etc.). So, the
authors intend to study the flowering of orchids from
the standpoint of their flower bud formation. This
paper is the first report of a series of orchid floral

formation studies.
Materials and Methods

Experiment in 1966

Material used in this experiment was miniature
cymbidium cultivar ‘Shiratama-Nishiki’, one of the
hybrids of Oiso strain, grown in the greenhouse of
Faculty of Horticulture, Chiba University. Five new
buds were collected weeky from June 4 to Sep-
tember 2, 1966 and the buds were stored in 70%
ethanol. After storing for some time, the scales
around the growing point of a bud were removed
using surgeon’s knife, and the growing point was
observed under the binocular stereoscopic micro-

scopes and the photographs were taken.

Experiment in 1967

Same cultivar, ‘Shiratama-Nishiki’, was used in
this experiment. Flower bud samples were taken
weekly from May 29 to September 4, 1967 and the
buds were stored and observed by the same

procedure as in the experiment in 1966.
Results and Conclusion

Flower bud formation occurred in the third or
fourth or both buds counting from the lowest bud
on the current shoot (Figs. 1 and 2). The develop-
mental stages of the cymbidium flower buds were
determined as follows (see also Tables 1 and 2):

Stage |. Vegetative stage. The growing point is
still low and is covered with 8-10 scales (Fig. 3A).

Stage [. Growing point-enlarged stage. The
growing point enlarges to form a flower spike (Fig.
3B).

Stage [[. Floret bract formation stage. Bracts of
a floret begin to appear on the swelling apical dome,
from its lower to upper parts (Fig. 3C).

Stage [y. Floret primordium formation stage. A
floret primordium appears in the inner part (axil) of
each bract, initiating on the apical dome in an

acropetal order (Fig. 3D).
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Fig. 2. Lateral buds at the base of a new
shoot, seen when leaves are removed.
No. 3, or both No.3 and No. 4, buds

will initiate flowers.

A new shoot at t ase of 121
pseudobulbs.

Fig. 1.

A o
Fig. 3. Developmental stages of flower buds in miniature cymbidiums, ‘Shiratama-Nishiki’.
(A) Vegetative (stage [ ). (B) Growing point enlarges (stage [ ). (C) Floret bract formation
(stage 11). (D) Floret primordium formation (stage [V ).
Abbreviations used were: Gp: growing point; L: leaves; BR: bract; SC: scale; FP: floret primordium.



Stage V. Sepal formation stage. The floret pri-
mordium swells more and a groove appears on the
primordium, differentiating 2 sepals on the upper
bank of the primordium and a dorsal sepal on the
lower bank (Fig. 4E).

Stage {]. Petal formation stage. In the middle of
2 sepals, a labellum appears and then, 2 petals
distinguished in between the dorsal and the two

upper sepals, thus with a labellum forming a triangle
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in upright position (Fig. 4F¢ G).

Stage V[. Column formation stage. A column form-
ation occurs in the central part of each floret (Fig.
4G).

Stage V. Pollen sac and stigma formation stage.
Four pollen sacs appear on the upper part of the
column, and 3 stigmas appear on its lower part (Fig.
4H).

Experiment in 1966

Table 1. Developmental stages of flower buds in miniature cymbidium cultivar
‘Shiratama-Nishiki’. 1966.
Stages of flower bud formation
Stages of the first floret development
Date l\llao.dof Vewetat Growing Floret
examined exal,iﬁfled egetative erﬂg;ngted Bract primord- Sepal Petal Column E}S(lilz]i?igsma:
formation ium formation formation formation formation
formation
June 4 5 5
10 5 4 1
17 5 5
24 5 5
July 1 5 2 1 2
9 5 5
16 5 3 1 1
23 5 4 1
30 5 5
Aug. 5 5 1 1 1 2
12 5 2 3
Table 2. Developmental stages of flower buds in miniature cymbidium cultivar
‘Shiratama-Nishiki’. 1967.
Stages of flower bud formation
Stages of the first floret development
Date I\llao.dOf Vegetative Gr()'wting
examined exa;lnifled getativ egﬁﬂ'}ged Bract priFIL(greéium Sepal Petal Column
formation . oo formation  formation formation
June 26 5 4 1
July 3 5 4 1
10 5 2 2 1
17 5 5
24 5 3 1 1
31 5 3 2
Aug. 7 5 3 2
14 5 4 1
21 5 3 1 1
28 5 3 2
Sep. 4 5 3 2
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Fig. 4. Develepmental stages of magnified florets and flower buds in miniature cymbidiums.
(E) Sepal formation (stage V). (F) Labellum formation (stage V]). (G) Petal and column
formation (stage V| and stage V). (H) Pollen sac and stigma formation (stage V[I). (I) A flower
spike with many florets. (J) Miniature cymbidiums, ‘Shiratama-Nishiki’ in bloom. (Early December).

Abbreviations used were: SEP: sepal; DSEP: dorsal sepal; LAB: labellum; COL: column; PS: pollen
sac; ST: stigma; PT: petal.



Results obtained in this experiment are summari-
zed in Table 1. Normal flower bud initiation occur-
red on July 1, and flower buds developed to the
pollen sac and stigma formation stage by July 30,
1966. However, a sample taken on June 10 already
reached stage \[[, as seen in Table 1. Although the
reason for this unusual rapid floral development is
not clear, this is considered to be abnormal.
Experiment in 1967

Results obtained are shown in Table 2. Data in
this Table show that the flower bud initiation occur-
red on June 26, and the flower buds progressed
up to the pollen sac and stigma formation stage by
August 7, 1967.

From these results, it may be concluded that the
flower bud initiation in miniature cymbidiums, cul-
tivar ‘Shiratama-Nishiki’ takes place from late June
to the early July, and the flower bud differentiates
pollen sacs and stigmas from the period of late

July to early August.
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