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In nature, orchid seed germination is obligatory following infection by mycorrhizal fungi, which supplies the developing embryo
with water, carbohydrates, vitamins, and minerals, causing the seeds to germinate relatively slowly and at a low germination rate.
,e nonsymbiotic germination of orchid seeds found in 1922 is applicable to in vitro propagation.,e success of seed germination
in vitro is influenced by supplementation with organic compounds. Here, we review the scientific literature in terms of the
contents and role of organic supplements in promoting seed germination, protocorm development, and seedling growth in
orchids. We systematically collected information from scientific literature databases including Scopus, Google Scholar, and
ProQuest, as well as published books and conference proceedings. Various organic compounds, i.e., coconut water (CW), peptone
(P), banana homogenate (BH), potato homogenate (PH), chitosan (CHT), tomato juice (TJ), and yeast extract (YE), can promote
seed germination and growth and development of various orchids. ,ey also stimulate seedling development, formation of
protocorm-like bodies (PLBs), plantlet growth, and multiple shoot formation. ,e addition of organic compounds to culture
media, individually or in combination, accelerates seed germination and seedling development. Different types and concen-
trations of organic nutrients are needed for the success of in vitro cultures, depending on the species and genotype.

1. Introduction

Orchids, member of the Orchidaceae, are one of the largest
and most diverse families of flowering plants, consisting of
763 genera and more than 28,000 accepted species [1].
Orchids are found in various habitats, primarily (70%) at-
tached to tree trunks in forests as epiphytes, growing in the
shade and comprising almost two-thirds of the world’s
epiphytic flora; the remaining 25% are terrestrial, while 5%
are found on various support systems [2, 3].

Orchid seeds have limited food storage tissue, which is
needed for germination and protocorms development,
making seed germination in natural conditions relatively
low (<5%) [4, 5]. Under natural conditions, mature seeds
depend on compatible mycorrhizal fungi for germination
and early development [6, 7]. ,erefore, in vitro orchid seed
germination is a crucial aspect in propagation and con-
servation programs. Seeds cultured in vitro can develop into

complete seedlings without the aid of fungi, which is a
suitable approach for commercial orchid production [8–12].

Initially, in vitro seed germination used mycorrhizal
fungi isolated from various natural environments for
stimulation and was known as “symbiotic seed germina-
tion.” ,e addition of organic nutrients to in vitro culture
was meant to stimulate seed germination. In 1922, Knudson
[13] successfully developed amethod to stimulate protocorm
production in orchids by culturing the seeds in vitro and
sprinkling them on sterile nutrient media plus sucrose. ,is
technique was known as “asymbiotic seed germination”
because it did not involve mycorrhizal fungi. Both ap-
proaches were effective.

2. The Orchid Seed

Orchid seeds are the smallest of those produced by flowering
plants and are therefore called “dust seeds” [14]. However,

Hindawi
International Journal of Agronomy
Volume 2020, Article ID 2795108, 12 pages
https://doi.org/10.1155/2020/2795108

mailto:sucipto-h@fst.unair.ac.id
https://orcid.org/0000-0002-0712-9259
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2020/2795108

