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Fig. 1. The floral diagrams of Arabidopsis, Antirrhinum, Petunia and rice. Abbreviations: br, bracts; ca,

carpels; eg, empty glumes; le, lemma; lo, lodicules; pa, palea; pe, petals; se, sepals; st, stamens
(Cited from Bemer & Angenent, 2010).
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Table 1. Comparison on organs differentiation and development of Phalaenopsis orchids with other

angiosperm
Dicotyledonous plant Monocotyledonous plant Phalaenopsis species
Number of stamen  In multiples of 4 or 5 In multiples of 3 Reduced to 2
Pollen Pollen grain Pollen grain Pollen load, or pollinia
Successful Varies according to species Varies according to species Can achieve to 100%
pollination rate
Pistil differentiation Complete, differentiated =~ Complete, differentiated Incomplete, ovary
before pollination before pollination differentiated after
pollination
root Initiated from first division Initiated from first division Initiated from protocorm

of zygote of zygote like body
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Fig. 2. Flower and specialized gynandrium structure of Phalaenopsis. A, floral diagram. B, Phalaenopsis
flower. C, Gynandrium. D. Schematic illustration of gynandrium. Abbreviations: ds, dorsal sepal;
ga, gynandriun; la, labellum; Is, lateral sepal; pe, petals; po, pollinia; se, sepal; sg, stigma.

SRERY TEG 0 e S A MEIR Y fE S22 (anther cap)(B =) » ILIEEEEIRA 5k LBR T #8 Hifir
PR &8 = TP EYTER BE (pollinium) » fEM RS Iy KL 2= 0 JEIRE EIZYSBEY - H A LRfE
AITER R R 2~408 » B4 = SRR E RN TEBEEN T 22 5 1 ~3FETE M BR o TR B 1 L Be Rl
1 (viscidium) - £58% 208 (8 =) BAZEE - I E /a0 L - SRR ER sRE T 7
[M1BE i O AL B (stigma) > H BYIZ A ZEDT (R SR B 5 TE B2 - EMESSAEBRMD XN SRR - T R
MR AEm B et E S Z A -

6=~ BIEBAREEIAE - ac, TEHEE: po, TEMMHE v, B4 -
Fig. 3. Morphology of Phalaenopsis stamen. ac, Anther cap; po, pollinia; v, viscidium.
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Fig. 5. Observation of early developmental stage of floral buds by LM and SEM. A, 6 floral buds have
formed at top of floral stalk. B, after removing bracts, a flower bud has formed at the 4™ position,
labellum (white arrow) covering the gynandriun. Bar = 1 mm.
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Fig. 6. Anatomy of floral buds at terminal end of a 10 cm long floral stalk, longitudinal section. Labellum
and gynandriun (ga) can be identified by their position relative to floral axis. Abbreviations: br,
bracts; ds, dorsal sepal; ga, gynandriun; la, labellum; Is, lateral sepal; pe, petals.
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Paraffin section of a 10 cm long floral stalk. A. Longitudinal section of floral stalk. B. No. 6 floral

bud contains floral meristems embraced by bract (br). C. Labellum (la) and gynandriun (ga) can be
identified by their relative position to floral axis. D. E, F Rapid growing floral buds, gynandriun is
indicated by arrow. G. The earliest floral bud with labellum covering gynandriun, and slightly
sunken stigma. Abbreviations: br, bracts; cr, callus ridge; fm: floral meristem; ga, gynandriun; la,
labellum; sg, stigma; sp, sporogenous cells.
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Fig. 8. Transverse section of anthers at the different developmental stage of (A) 0.5 cm and (B) 1cm floral

buds. Bar = 100 um. Microspore mother cells are dividing to become dyad (C) and tetrad (D), Bar
=20 um. Abbreviations: ct: connective tissue; po: pollinia; s: stromium; sg: stigma; t: tetrad.
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The Floral Organs Development and
Microsporogenesis in Phalaenopsis Orchid*

Yuhsin Chen?, Zih-Syue Chen® and Guo-Chi Lee *

ABSTRACT

The floral organs of orchids are different from typical monocotyledons that the
anthers and pistils are fused into a specialized structure called gynandriun. The floral
organ development and microsporogenesis were observed by using paraffin- embedding
section and SEM. The results show that 3 sepals are formed from the outermost whorl of
floral meristem at the earliest stage. The second whorl of floral organs are 2 petals,
followed by the gynandriun and labellum risen from center of floral meristem. The
gynandriun and labellum protrude independently at the succsssive time. The two pollen
sacs are formed on the top of the gynandriun, at the base is the stigmatous tissue. At a later
floral developmental stage, 2 pollinia can be found inside each pollen sac. The anther wall
layers disappear when pollinia are mature, it is assumed that cell layers collapsed
gradually during microsporogenesis and deposited their cell residues on the surface of
pollinia. On the surface of stigma, there are also 5 layers of cells starting to disintegrate
and secreting mucilage before anthesis. Underneath the collapsed layers of cells, a layer of
cell with dense cytoplasm separates the parenchyma cells of gynandriun and the mucilage,
which is presumed to play roles in pollination signal transduction. In this study, we
discovered several floral developmental features, indicating there are strict controls on the

floral organogenesis in Phalaenopsis orchids.

Keywords: Phalaenopsis, floral organs development, microsporogenesis,
floral organogenesis.
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