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Ex-situ symbiotic seed germination of Dendrobium catenatum
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Abstract: Dendrobium catenatum is a perennial, epiphytic orchid. It is not only an ornamental plant, but also an
invaluable medicinal herb in China. It has the functions of benefiting the stomach and spleen, nourishing Yin and kidney,
moistening the lungs, promoting the production of body fluid and improving immunity. Natural seed set is low and the wild
resource of D. catenatum is scare. In recent decades, D. catenatum had been over-collected for its high profits, which led
to drastic reduction of the wild populations of D. catenatum. In addition, D. catenatum’s habitats were severely degraded.
Together, these factors have driven D. catenatum to the verge of extinction. There is mature tissue culture technology of D.
catenatum , but the survival rate of sterile plants in tissue culture is low, seedling growth rate is slow, and large scale
production is difficult. Therefore, it's very important to protect the wild resources and habitats of D. catenatum. Effective
ex-situ propagation of the species may help to boost the wild populations. It is well known that mycorrhizal fungi play an
important role in the germination, growth and development of orchids, and understanding the relationship between orchids

and mycorrhizae is important for the conservation of orchids. Our aim is to find the symbiotic fungi which can promote seed
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germination and production of symbiotic seedlings, and use them in the artificial cultivation and reintroduction. We used
seeds (with seed viability of 77. 65% based on TTC staining) harvested from wild plants of D. catenatum in Hunan
province, and inoculated them with four symbiotic fungi that were isolated from the roots of D. catenatum (C20) and
D. loddigessi (112, 124b and 1.28) respectively in petri dishes with oat meal agar. Seed germination and protocorm
development were observed using Dino-Litle Digital-Microscope and Olympus Microscope once a week. After 18-weeks
cultivation, all four symbiotic fungi promoted germination of D. catenatum seeds, but to various degrees. Specifically,
seeds co-cultured with strains 1.24b ( Epulorhiza ) and 128 ( Epulorhiza) had a significantly higher germination rates
(88.41% and 74.10% , respectively) than that of the control (61.90% ), but they were not able to form seedlings and
were developed only to the stage of protomeristem ( stage 3 ). Strains C20 ( Epulorhiza ) and L12 ( Alternaria) did not
significantly improve seed germination rate compared with control treatment. However, they promoted seeds to form
symbiotic seedlings. During the same period of time, seeds in the control treatment were still in the stage of embryo
enlargement with ruptured testa( = germination, stage 2). TTC staining showed that the seed viability is higher than the
germination rate of symbiotic seed germination (excepted for strain 124b). Our study suggested that seed viability staining
only represent the potential of germination instead of the real germination rate. The specificity between symbiotic fungi and
D. catenatum is low in witro because seeds of D. catenatum can form symbiosis between the fungi of Epulorhiza and
Alternaria, and these two strains were from different orchids. Strains C20 and L12 may be used for high quality artificial

cultivation as well as restoration of wild populations of D. catenaium.

Key Words: Dendrobium catenatum; symbiotic germination; seed viability; mycorrhizal fungi
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Fig. 1 TTC staining seeds in Dendrobium catenatum (FigA 4x ,FigB 10x)
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Fig 2 Germination and development of seeds co-cultureed with fungi
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Table 2 Effects of four fungal mycobionts on seed germination and protocorm development of Dendrobium catenatum (18 weekes)
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ik Percentage of seed germination and protocorm development /%
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