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Flowering characteristics and breeding system of Phalaenopsis japonica

CHEN Zhiguang'?, XU Yan®?, GE Hong’, YANG Shuhua’, ZHAO Xin?,
KOU Yaping®, ZHU Jinyu®, JIA Ruidong®, WU Ronghua'

(1. College of Forestry, Henan Agricultural University, Zhengzhou 450002, Henan, China; 2. State Key Laboratory of
Vegetable Biobreeding/Key Laboratory of Biology and Genetic Improvement of Flower Crops (North China), Ministry
of Agriculture and Rural Affairs, Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences,
Beijing 100081, China)
Abstract: [Objective] This study, with an investigation of the breeding system of the Phalaenopsis japonica,
is aimed to provide theoretical basis for P. japonica hybrid breeding and research basis for the preservation and
protection of the plant germplasm resources of the endangered Phalaenopsis. [Method] With P. japonica in
greenhouses taken as materials, their floral characteristics and flowering process were recorded for observation
before the pollen viability and stigma acceptability were determined, the pollen histochemistry was analyzed,

the hybridization index (OCI) was estimated and artificial pollination was tested. [Result] (1) The P. japonica
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blossomed from mid April to end of May, and was fragrant and the florescence of single plant lasted for 30 to
40 days and that of a single flower is about 30 days, with the bud stage being 1 to 7 days before flowering, the
initial flowering stage being 1 to 5 days after flowering, the full flowering stage being 6 to 25 days after
flowering, the final flowering stage being 26 to 30 days after flowering and the flower fading stage being 30 to
40 days. (2) The P. japonica was raceme with each plant having 1 to 2 inflorescences and each inflorescence
having about 10 flowers. (3) The P. japonica pollen was nearly circular tetrad pollen which was mainly
composed of lipids, suitable for insect pollination. (4) The P. japonica was monoecious and the pollen viability
and stigma acceptability reached the highest in the blooming stage (flowering for 6 to 25 days) with the highest
pollen viability being 84.98% and OCI of P. japonica being 4. (5) The fruit setting rate of natural pollination,
natural self-pollination, and emasculation without pollination were 0 but the fruit setting rate of artificial self-
pollination, artificial cross-pollination of the same plant, and artificial cross-pollination of different plant
reached 60.00%, 80.00%, and 93.33% respectively. The fruits of artificial cross-pollination between different
plants had the highest quality, with the largest seeds, highest viability (82.69%), and largest amount of seeds
(about 43 000 seeds). [Conclusion] The flowering of P. japonica starts in mid April and ends at the end of May
with the full blooming period lasting for about 20 days and its breeding system is a mixed mating system of
self-pollination and cross-pollination that required pollinators. [Ch, 4 fig. 3 tab. 26 ref.]

Key words: Phalaenopsis japonica; breeding system; pollen viability; stigma acceptability; hybridization index
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Figure 1 Floral syndrome and pollinia of P. japonica
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Figure 2 Development stages of flower of P. japonica
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Figure 3  Alexander staining (A) and iodide-potassium iodide staining (B) of pollen viability, and benzidine- hydrogen peroxide method of stigma

acceptability test (C)
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Table 2 Percentage of fertile fruit in different pollination treatments " -
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different pollination treatments and TTC staining seeds
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Table 3 Phenotype of fruit obtained under the different pollination treatments
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