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Flower Induction of Spathiphyllum patinii by Gibberellin A
and Miniaturization of Flowering Plants
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Abstract

Treatment of Spathiphyllum patinii, cv. Merry, six months after planting their mericlone plantlets to
pots with 500 and 1000 ppm gibberellin Az (GAjy) either by spraying onto the leaves or by dropping onto the
uppermost leaf sheath induced flowering. Flower stalks developed not only from the uppermost leaf
sheath of the main axis following development of 3 or 4 additional leaves but also from the lower leaf sheath.
The control plants without GA; did not flower within the experimental period.

Furthermore, treatment with 100 to 1000 ppm GAjy of the cut tuberous-stem pieces and mericlone
plantlets produced miniature-flowering plants with new 2 leaves.

These results suggest that floral induction at the shoot apex of Spathiphylium plants occurs soon after
the treatment with GA; regardless of their age, size and growing seasons. The method employed in the
present experiment should be useful for rapid production of small or miniature flowering Spathiphyllum
plants which are used not only as a new interior ornament, but also as an experimental plant and a method
for physiological study of flower initiation by gibberellins,
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I. Introduction

Flowering potted plants of Spathiphyltum are shade tolerant and their flowering period of unfurling white
bract in mucronate-elliptical shape lasts for one or two months at room temperature. The plants are usually
propagated by means of tissue-cultured mericlone plantlets and can flower following growth in a greenhouse for
15 to 21 months®. Henny (1981)" found that flowering of Spathiphyllum cv. Mauna Loa was induced by foliar
application of 500 and 1000 ppm gibberellic acid.  Shibata and Endo (1990)* also ascertained the promotion of
flowering by gibberellin Az (GAy) in Spathiphyllum cv. Mauna Loa and reported that the effect of GA; varied
depending on the growing conditions such as temperature and light intensity. Our preliminary results® also
showed that flowering of Spathiphyllium cv. Merry was hastened by treatment with GAz or GA4..7. However,
these previous studies were carried out using old plants which had grown for more than one year™# or which had
ever flowered once®. In those reports, it has still remained to be elucidated whether the GAs treatment causes
initiation of flower buds at the shoot apex or it accelerates only development of flower buds already initiated.

In the present experiments, we examined the effect of GA; on the flower induction of the main axis using

Accepted June 16, 1993
A part of this paper was presented at the 1990 Autumn Meeting of the Japanese Society for Horticultural Science held at
Matsumoto.

* Present address: Nemunosato Yamaha Recreation Co. (Shimagun, Mie).



192 Yukiyoshi Ocawa, Shizuko Iwal and Tagako AZuMA

young Spathiphyllum cv. Merry plants of 6-month age. The flower-inducing effect of GA; in very small plants
derived from the cut tuberous-stem pieces and the mericlone plantlets was also studied.

II. Materials and Methods

1,  Six-month-old potted plants

The Spathiphyllum cv. Merry were grown for 6 months after planting the mericlone plantlets in vinyl pots of
9 cm in diameter, filled with a mixture of fertile soil, akadama soil, perlite and vermiculite (4:4:1:1 v/v/v/v).
Plant height was 18 to 22 ¢cm and each plant had 2 to 3 juvenile type leaves and 3 to 4 adult type leaves. An
aqueous solution of 50 to 1000 ppm GA3 containing 0.05% Tween-20 was applied either by spraying to the leaves
(0.5 ml/plant) or by application of a drop with a glasscapillary tube onto the uppermost leaf sheath (0.05 ml/
plant). Both applications were repeated one week later. The control plants were treated with distilled water
containing Tween-20,  On the first day, the uppermost open leaf was marked so that the number of new leaves
emerging after treatments could be counted. Plants were grown in a glasshouse shaded 50% with cheesecloth
from September to May, and watered with tap water every morning. Temperature ranged from 10 to 25°C,
and the light intensity at midday was 50 to 100 zmol m™~?s™* photosynthetically active radiation (PAR). The
number of new leaves on the main axis, plant height and flowering were recorded at 15-day intervals. The
appearance of the furled bract from the leaf sheath was regarded as flowering. The white elliptical bracts
unfurled with appearance of the spadix 1 to 2 months after the flowering began. Flowering was expressed by
both the percentage of plants flowering to the total number of plants used and the average number of flowers per
plant. Ten potted plants were used for each treatment. The experimental results are presented as the
averaged values with a standard error.

2. Tuberous stem pieces

Tuberous stems were obtained from the main axis with several lateral shoots of 15-month-old plants grown
in a plastic pot of 18 ¢m in diameter filled with the soil mixture. The tuberous stems were washed thoroughly
with tap water, and then cut lengthwise into 4 or 5 pieces (about 2.5 g fresh weight per piece). The stem pieces
were sterilized with 70% ethanol and 1% perchlorite solution, and then placed in a petri dish containing an
aqueous solution of GA; at 10 to 500 ppm for 20 h in fluorescent light of 30 zmol m™'s ™% PAR at 25°C.  As the
control, the stem pieces were treated with distilled water. These stem pieces were each planted in vinyl pots
of 9 cm in diameter filled with the soil mixture, and grown under 50 to 250 zmol m~'s ™2 PAR at midday of 25 to
28°C in a glasshouse and watered daily with tap water.  About 2 weeks later the uppermost bud present on the
stem pieces began to sprout and the leaves emerged. Three months later, the number of plants with a bract
was counted and the percentage of plants flowering was determined. The number of leaves on the shoot also
was counted.  Shoot length below the spadix in the flowering plants and that below the basal end of the top leaf
blade in the non-flowering plants were measured and referred to as plant height. Fifteen to 20 stem pieces
were used for each treatment.

3. Mericlone plantlets
Mericlone plantlets having 3 or 4 small leaves were taken out of the tissue culture bottles and their roots
were washed thoroughly with tap water. Water on the surface of the leaves and roots was removed by placing
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the plants on filter paper for a few minutes. Then the plants were placed in a petri dish containing an aqueous
solution of GA; at 10 to 1000 ppm for 20 h in the light of 30 zmol m~'s™2 PAR at 25°C.  The control plantlets
were treated with distilled water. Those plants were planted in lines 3 X5 ¢m apart in a plastic box filled with
peatmoss, perlite and vermiculite (1:1:1v/v/v). They were grown at 28°C under continuous fluorescent light
of 70 mol m™'s ™2 PAR at leaf level and watered daily with tap water and sometimes with Hyponex solution.
Two and a half months later, number of plants flowering, stage of flower development, number of newly emerged
leaves and plant height were measured. The stage of flower development was determined according to the
score of floral stages: 0. vegetative state; 1. appearance of bract from leaf sheath ; 2. entire bract emerged out of
the leaf sheath ; 3. elongated flower stalk ; 4. unfurling bract ; 5. bract unfurled with the appearance of spadix.
Fifteen to 20 mericlone plantlets were used for each treatment.

II. Results

1. Flowering of six-month-old potted plants
As shown in Figs. 1-a, A and B, and 1-b, A and B, flowering began in a few plants at the beginning of
November, about two months after treatment, with 500 and 1000 ppm GAj by either method of application.

N
o

€
g
100) o3 B
£
@
%’ g
= g0 g 1k
2 2
B 3 . a
5 s ot L m— " 2o
z 20 S S 5 é ]
qé‘ Oct.  Nov. Dec Jan. eb Mar,
&

5 55 5
Oct. Nov. Dec. Jan. F}eb‘ Mar.

Plant height {cm)

B, , . . . .
i 5 5 5 5 5 5
Sept.  Oct. Now Dec. Jan. Feb.  Mar.

!

Fig. 1-a. Flowering percentage (A), number of flowers
(B), number of leaves (C) and plant height (D)
of potted Spathiphyllum sprayed onto the leaves
with GAy; at various concentrations on 1
September, 6 months from planting of meri-

5 5 : 5 clone plantlets. Water control (&), 50 (),

Sept. Qet. Nov. Dec. Jan. FSEb. Mar. 100 (@), 500 ©) and 1600 ppm GA3 (®).

No. of leaves per plant




194 Yukiyoshi OGawa, Shizuko Iwal and Tagako Azuma

5
100 A a B
g ol
80 =
2 -
£ 6o g
4] =
E 5 Opegme—e i i i i
& ;0 5 5 5 5 5
k- v 2 Oct.  Now. Dec. Jan. Feb. Mar.
g
E o0-
g -
& 30 D
O ecma-¢ ; i o RO o 28
20 5 5 5 5 5
Dec. Ji Feb. —_
an = Mar. g %
A
£ 24
=
2
g 20
= .
% 18, N N 1 5 L N
5 i 5 5 5 5 5 5
a Sept.  Get. Now. Dec.  Jan. Feb.  Mar
0 . .
%’ Fig. 1-b. Flowering percentage (A), number of flowers
= (B), number of leaves (C) and plant height (D)
ks of potted Spathiphyllum given a droplet of GAy
2 to uppermost leaf sheath at various concentra-
tions on 1 September, 6 months from planting
0 5 5 3 5 £ 3 of mericlone plantlets. Water control (&), 100
Sept.  Oct. Now. Dec. Jan. Feb.  Mar (@), 500 (O) and 1000 ppm GA; (@).

Most treated plants had developed flower stalks from the uppermost leaf sheath by the end of December, about 4
months after treatment, and thereafter also from the lower leaf sheaths and from some lateral shoots.
Flowering was more stimulated with higher concentrations of GAs. GAj application by the drop method was
less effective than that by spraying at all concentrations tested. As shown in Figs. 1-a, C and 1-b, C, the
flowering occurred after 3 or 4 new leaves had emerged with 500 or 1000 ppm GA; treatment.  The application
of GAj promoted plant-height increase only slightly before flowering but the increase of plant height diminished
after flowering (Figs. 1-a and 1-b: D). The control plants did not flower within the experimental period.
However, a few control plants flowered at the end of May when the plants were 31.5 cm-+ 1.2 in height and had
9.54:0.3 leaves.

2. Flowering of stem pieces

Fig. 2 shows the percentage of plants flowering, number of leaves and plant height for the plantlets grown
from the tuberous stem pieces treated with GAj at various concentrations. The higher the GA; concentration,
the greater was the flowering response with fewer number of leaves and smaller plant height. The treatment
with 10 to 1000 ppm GAj produced very small flowering plants, 6 to 8 cm in height with only 2 or 3 leaves. The
control plants were still vegetative 12 months after treatment.  Similar results of flowering were also obtained in
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the experiment with the stem pieces of the lateral plants from the same plants (data not shown).

3. Flowering of mericlone plantlets

Fig. 3 shows the percentage of plants flowering, stage of flower development, number of newly emerged
leaves and plant height for the mericlone plantiets treated with GAj at various concentrations. The treatment
with 100 to 1000 ppm GAj3 provoked flowering in all plants with an unfurled bract, and the plants were very small
having only 2 newly emerged leaves. The control plants remained vegetative even 12 months.

IV. Discussion

The present results demonstrated a flower inductive effect of GA; on the 6-month-old Spathiphyllum plants
which were too young to flower under natural conditions. Spraying of GA; onto the leaves was more effective
in promoting flowering than drop application of GA3 onto the leaf sheath (Compare Figs. 1-a with 2-a: A and B).
This may be not caused by the difference of GA; action on the floral processes in the leaves due to the site of its
application but rather caused by the fact that floral induction requires a larger amount of GAy at the apex. In
fact, the GA; solution volume and absolute amount provided to each plant by spraying was ten times greater than
that by drop application. Furthermore, the effect of GA; on flowering was also greater at a higher concentration
and larger absolute amount by either method of application (Figs. 1-a and 1-b: A and B).

The application of GA; resulted in flowering from the third or fourth leaf sheath on the main axis after the
treatment (Figs. 1-aand 1-b: C).  Quite similar result of flowering, the appearance of bract following emergence
of a few leaves on the main shoot with GAg, was also obtained in another experiment using 12-month-old plants
growing in summer®. These results also suggest that floral induction at the shoot apex actually occurs soon
after treatment with GA4 regardless of plant age and growing season.  Flower initiation at the apex stopped the .
subsequent production of leaves on the main axis (Figs. 1-a and 1-b: C, Figs. 2 and 3).  This explains why the
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flowering plants are shorter in height and have fewer leaves than the non-flowering plants (Figs. 1-a and 1-b: D,
Figs. 2 and 3). The present results also show that GA5 treatment can induce flowering of Spathiphyllum plants
within a shorter growing period after planting mericlon plantlets to pots.  The GA; treatment of the cut pieces of
stems or the mericlone plantlets produced very small flowering plants with only 2 leaves or 2 additional leaves
(Figs. 2and 3). These also are evidence that exogenous GAg can induce flower initiation immediately after the
application.

Exogenous GAjg at a higher dosage such as 500 or 1000 ppm was much more effective on floral induction of
the plants at all ages from mericlone plantlets (Fig. 3) to 6-month-old plants (Fig. 1-a) and 15-month-old plants?,
This evidence suggests not only the requirement of a large amount of GA; for initiation of the flower buds at the
apex of this species but also no difference in sensitivity of the apex to the amount of GAjz regardless of
developmental stage of the plants. It is interested to examine further the level of endogenous gibberellins at the
shoot apex of Spathiphyllum plants to bring about the flower induction.

The bracts of the miniature flowering Spathiphyllum plants produced by GAj treatment in the continuous
fluorescent light (Figs. 3 and 4) were usually whitish leafy with green midrib or rarely small orbicular unlike
elliptical shape of entire white bracts which formed usually in the plants at 6 months old grown in the greenhouse.
The deformation of bracts formed at the earliest stage in the development of the flower buds is an interesting
physiological aspect of the initiation of flower buds at the shoot apex.

The bracts of these small flowering plants have retained their whitish colour for one month or more at room
temperature. These small potted flowering plants may serve to create an atmosphere of the room interior
different from large flowering plants.

Fig. 4. Flowering plant of Spathiphylhem derived from mericlone plantlet treated with 500 ppm GA,
and bar scaled in cm (right), and non-flowering plant with distilled water (left). A bract
unfurled on the main axis and bract unfurling on the lower axillary shoot are seen in the
GAgy-treated plant. The plants were transplanted into plastic pots of 8 cm in diameter 3
months after treatment and photographed.
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The present method of GA; treatment can produce rapidly such small or miniature flowering Spathiphyllum
plants which may be used not only for a potted flower ornament but also as an experimental plant and a method
for physiological study of flower initiation by gibberellins.
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