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ABSTRACT: The histological studies were conducted to investigate the symbiotic relationships between Gastrodia
elata and Armillaria mellea by using light and electron microscopes. The fungus, A. mellea, penetrated into the cor-
tex of G. elata, in which endomycorrhizal mycelia in the cortical cells appeared to be dissolved and digested, and
seemed to be consequently used as nutritional sources for G. elata growth. Staining of infected tissues revealed that
protein- and fat-like substances were localized in the cells. The nuclei of cells infected by the fungal mycelia were
hypertrophied 1.5 to 2 times as those without the fungal infection.
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Fig. 1. Light micrographs of Gastrodia elata tuber invaded by Armillaria mellea.

A, B, C; Initial stages of the hyphae invading the cortical cell. D, E; The hyphae passes through the rhizomorph into cortex.
F; The hyphae passes through the cell wall of G. elara. G; Digested hyphae of A. mellea in the cortical cell. H; Uninfected

cortical cell. T; Infected cortical cell.
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Fig. 2. Scanning electron micrographs of Gastrodia elata tuber
invaded by Armillaria mellea. A; Uninfected cortical cell

(x50). B, C; Infected cortical cell (x50, x200), D; Initial

stage of the hyphae invading the cortical cell (x1000).

Fig. 3. Scanning electron micrographs of Gastrodia elata tuber
invaded by Armillaria mellea. E, F; Initial stage of the
hyphae invading the cortical cell (x10000, x3000), G,
H; Digested hyphae of A. mellea in the cortical cell
(%500, x1000).
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Fig. 4. Localization of nutrients in the cortical layers of the
ancestor tuber invaded by Armillaria mellea. A; Control,
B; Stained by 5% potassium iodide, C; Stained by
Sudan III, D; Stained by coomassie brilliant blue R 250.

Table 1. Nutritional composition of rhizomorph and fruiting
body of Armillaria mellea (%, db)

Crude
Fat Fiber Protein Ash

Rhizomorph 398 11.06 53.68 7.43 23.85 85.07
Fruiting body 3.02 13.10 1754 4.22 62.12 88.34

Carbohydrate Water
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