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Abstract. Hariyanto S. 2019. Variations in seed micromorphology and morphometry of native Indonesian Phalaenopsis and 

Paphiopedilum orchid. Biodiversitas 20: 3559-3567. Seeds of ten taxa of the genera Phalaenopsis and Paphiopedilum orchids were 

studied using light and scanning electron microscopy (SEM). Qualitative characters (seed and embryo shape, seed and embryo colour, 

ornamentation of testa cell, testa cell wall shape) as well as quantitative data (seed and embryo length, seed and embryo width, seed and 
embryo volume, seed length/seed width, embryo length/embryo width, seed volume/embryo volume and air space) were analysed. Seeds 

of all studied taxa were fusiform in shape and had smooth testa surfaces. Phalaenopsis testa cells were elongated with cylindrical cell 

walls, while Paphiopedilum testa cells were polygonal with thin and flat rectangular cell walls. The shape of the embryos was generally 

ovoid in Phalaenopsis and prolate in Paphiopedilum. Seed colors ranged from brown to dark brown. Embryo colors varied from light 
yellow, yellowish-brown, dark brown, black and white. Based on our investigation, there are variations in seed and embryo length, seed 

and embryo width, seed and embryo volume as well as the percentage of the air space, both in Phalaenopsis and Paphiopedilum. In 

general, the values of seed volume, embryo volume and air space in Paphiopedilum are higher than in Phalaenopsis. Together, the 
results of the study indicate that morphological and morphometric features can serve to identify live forms and distinguish between 

species. 
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INTRODUCTION 

Phalaenopsis Blume and Paphiopedilum Pfitzer are 

orchids whose members are very popular and are 

commercialized as the most traded potted and cut flower 

plants in the world. Wild populations are under threat of 

extinction due to high rates of habitat modification, 

deforestation, forest fires, illegal harvesting and trade as a 

consequence of rapid economic development, high 

population growth and corrupt institutions (Sodhi et al. 

2004). All Paphiopedilum species are listed by the 

Conservation on International Trade in Endangered Species 

of Wild Fauna and Flora (CITES), Appendix I and 

Phalaenopsis are listed in Appendix II. This is in spite of 

the fact that, according to the CITES, all species from the 

genus Paphiopedilum are prohibited for trade. 

Seeds occupy the first rank in the life history of plants. 

Orchid seeds disperse, germinate and grow into mature 

plants, and reproduce in a suitable place on certain parts of 

the tree or on the ground. In general, seeds are responsible 

for the regeneration and distribution of a species, even 

playing an important role in the conservation of orchids. 

Verma et al. (2014) and Tsutsumi et al. (2007) explain that 

seed dispersal mode and seed size are important factors in 

regulating the growth of new populations. 

Seed morphology varies greatly in shape, color, size, 

volume of the embryo and testa structure, and some of 

these characters have been used to establish the phylogeny 

of species in the genus (Gamarra et al. 2008, 2010, 2015; 

Cela et al. 2014; Guler 2016). In addition, some seed 

characters can be related to germination and dispersal, 

especially in their ecological adaptation (Chaudhary et al. 

2014; Zhang et al. 2015). According to research by 

Chaudhary et al. (2014) in the Dendrobium orchid, the 

volume of the embryo and the percentage of the air space 

are directly related to the climate and this is reflected in 

seed ultrastructure. 

Previous studies on the morphology of orchid seeds in 

tropical areas have demonstrated the importance of the seed 

coat, related to the taxonomy and ecology (Chase and 

Pippen 1988; Tsutsumi et al. 2007; Akçin et al. 2009; 

Verma et al. 2012; Molvray and Chase 1999), as 

demonstrated with scanning electron microscopy (SEM). 

Not much is known about how certain seed 

characteristics may correlate with ecological adaptations. 

The aim of this study is to reveal the qualitative and 

quantitative characteristics of the seeds of several species 

of epiphytic and terrestrial orchids native to Indonesia from 

different genera, thus contributing to a better understanding 

of the differences and similarities in their adaptation 

strategies for seeds in the tropics. 

 

 

 


