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This study aimed to investigate sporad types of pollinia collected from flower buds at different develop-
ment stages to determine the optimal timing for unreduced male gamete induction. Pollinia collected at
different flower development stages in 6 Phalaenopsis species, including P amabilis, P amboinensis var.
flava, P equestris, P. hieroglyphica, P. venosa and P. violacea, were used to examine the distribution of
sporad types. The results showed that the highest percentages of monad were observed when the sizes of
flower buds were about or less than 5 mm in P amabilis, P. equestris, P. hieroglyphica and P. venosa, and
about or less than 7.5 mm in P amboinensis var. flava and P. violacea. Accordingly, those sized flower
buds might be suitable for subsequent unreduced male gamete induction needed for developing an efficient
sexual polyploidization breeding scheme in Phalaenopsis.
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INTRODUCTION

Phalaenopsis orchid has been a favorite consumer
product due to its attractive color, graceful and long—
lasting flowers. It is commonly recognized that
Phalaenopsis orchid is economically the most impor-
tant mass—marketed potted—plant orchid. Polyploid
cultivars of Phalaenopsis have superior horticultural
traits such as larger size of the flowers and better shape.
The Phalaenopsis cultivars used for breeding are usu-
ally divided into two groups including the standard big
flower group such as derivatives of P. amabilis and P.
schilleriana, the novelty group such as descendants of
P. violacea, P. amboinensis and P. venosa (Tang and
Chen, 2007).

Polyploid has played an important role in the
improvement of many plant species and hybrids. The
field of floriculture has probably benefited the most
because first one polyploidy can increase genetic varia-
bility, and second polyploidy tends to increase the size
and substance and improve the form of flowers. Because
of these characteristics, breeders have unconsciously
selected and used polyploid forms as parents (Grlesbach,
1985).

Sexual polyploidy in plant breeding, 27 gametes
(including 27 pollen and 27 eggs) play an important
role (Ramanna and Jacobsen, 2003), can overcome the
barriers to hybridization, or enable future generations
to restore. Suitable flower bud before treatment flower
bud with antimicrotubule agent reported in many crops
such as lily, begonia and tulip (Akutsu et al., 2007,
Barba—-Gonzalez et al., 2006; Dewitte et al., 2010).
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Akutsu et al. (2007) showed that effects were optimal
when treatments started during pollen mother cell pro-
gression to metaphase 1. In tulip microsporogenesis
occurs inside the bulb, in genera where microsporogen-
esis starts within visible flower buds, antimicrotubule
agent starts within visible flower buds (Dewitte et al.,
2010).

This study aimed to determine which flower bud
length of Phalaenopsis that suitable for use to induc-
tion of male unreduced gamete production for develop-
ing an efficient sexual polyploidization breeding scheme
in Phalaenopsis.

MATERIALS AND METHODS

Plant materials

Six Phalaenopsis species (2n=2x=38), including
P. amabrlis, P. amboinensis var. flava, P. equestris,
P. hieroglyphica, P. venosa and P. violacea, were used
in this experiment (Fig. 1). Plants were cultivated in
10 cm diameter pots in a greenhouse at the Horticultural
Technology Center, National Chiayi University, Chiayi
City, Taiwan (R.O.C.).

Observation of sporad types at different flower bud
development stages in Phalaenopsis orchids

To quantify the number of different types of spo-
rads in Phalaenopsis, pollinia were stained with lac-
tophenol-acid fuchsin solution (Lim et al., 2001).
Pollinia from different sized flower buds were fixed
with 95% ethanol-glacial acetic acid (3:1 v/v) solution
for 24 hours, hydrolyzed in 1N HCI for 20 minutes at
60°C, rinsed three times with distilled water, and
stained with lactophenol-acid fuchsin solution contain-
ing 50mg acid fuchsin, 5g phenol, 5mL lactic acid,
25 mL glycerol, 10 mL 95% ethanol, and 60 mL distilled
water (Lim et al., 2001). Materials for observation were
examined under microscope (Axio version Rel.4.5,
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Fig. 1. Flower of plant materials: (A) Phalaenopsis amabilis; (B) P amboinensis var. flava; (C) P.
equestris; (D) P hieroglyphica; (E) P venosa and (F) P violacea. Bar=1 cm.

Fig. 2. Lactophenol-acid fuchsin staining of sporads in Phalaenopsis. (A) Monad, (B) Dyad, (C) Triad,
(D) Tetrad. Bar=5um.

Germany) with a CCD camera (Cannon A620, Japan). to the number of nuclei presented (1 to 4 nuclei) respec-
One thousand sporads were categorized according to tively (Fig. 2).
the sporad types, and at least three different plants were
used for examination. Pictures were also taken using a
digital camera (Cannon A620, Japan). Sporad types
were classified as monad, dyad, triad, tetrad according The sporad types of pollinia collected from flower

RESULTS















