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ABSTRACT: Gastrodia elata has been cultivated using mycorrizal fungi including Armillaria mellea as an energy
source (myco-hetrotrophy) because it is aphyllous and achlorophyllous archid. But the vields of (7. elafa have been
recently decreased owing to the degeneration of spawn tuber arised from successive asexual reproduction. Therefore,
this study was carried out to solve this degeneration by seed germination, namely sexual reproduction. The seed
germination of (r. elafe was excellent on the fallen leaves medium of oak tree. The fructification rate of the capsule
of G. elatz by artificial pollination was Y4.1% and better than natural pollination. The living weight of capsules
of G. elata suitable Yor seeds germination was above 31 mg. The middle-matured seeds and matured sceds of capules
were largely germinated, while the immatured seeds was small germinated. The storage temperature of the cropped
capsules suitable for a favorable secd germination was 0~5°C and the storage period of it was one month.
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Table 1. Effect of the culture media on the sced germination

Germination degree”

Media
Fallen leaves
0 0 Cotton
HeErCUs HETCUS ({{da Ny -
. . ¢ Bamhoo waste
acuLiysima mongolica deniala
4 ++ + - -

*Germination degree was measured aller incubation for 3 months in
box container.
"+ : small quantity sprouting, ++ :
large sprouting.

middle guantity sprouting, +++ :
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Table 2. Effect of various pollination method on the fructi-
fication of seed

Table 3. Effecl of the cullure temperature of the sown seeds on
sprouting

Germination degreea

Temperature ('C)

15 20 25 30
- ++ ++ -

"Germination degree was measured after incubation for 3 menths in
box container.

o non-sprouting, + : small gquantity sprouting, ++ : middle quantity
sprouting, +++ : large guantity sprouting.
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A grorTh, ArbEate) whele] AT L 20-25°CE
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A2l 25-30°C Bk SHUTHE S 1990; Hong e al.
2002).
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Table 4. Kffect of the living weight of seeds on germination

Germination degree®

Living weight {mg)

41~350

below 30 51-60
]

+ ++ ++ +++ +H+

31 ~) above 61

*Germination degree was measured after incubation for 3 months in
box container.
"+ . ymall quantity sprouting, ++ :
large sprouting.

middle quantity sprouting, +++ :

Tahle 5. Effect of the ripeness degree of capsules on germina-

tion

Germination degrec’

Pollination  Culture  No. of No. of Fructification
method mcthod  flowers  pollination rale (%)
Natural Ground 1056 368 537

Housce 981 632 605
Nature 321 175 54.5
Artificial House 4192 3943 94,1

Ripeness degree of sced

Immature seeds Middle-matured seeds Mature seeds

+" F +++

*Germinaton degree was measured after incubation for 3 months in
box L‘ﬂﬂt’cli'ﬂﬁ[l

"+ ¢ small quantity sprouting, +++ : large sprouting.
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Table 6. Effect of the storage period and the storage tem-
perature of capsules on germination

Germination degree’

Periods of

storage (days) Temperature {°C)

-5 0-5 10 20
1st day N— +++ ++ +++
3th days +t +++ +++ +++
5th days +++ -+ =+ o+

10th days ++ -+ o+t +H+
15th days ++ ++ ++ +
30th days ++ ++ + -

“Germination degree was measured after incubation for 3 months in
box container,

" : non-sprouting, + : small quantity sprouting, ++ : middle quantity
sprouting, +++ : large quantity sprouting.

Oak leave medium inoculated with the fungus

Protocorms formed after 3 months of incubation

Fig. 1. Seed germination of Gastrodia elata.

oﬂ.

A ¥ thFig. 1). Microtome ©]&3}e] wolgh
%H % 10 pm FAZ A F safranin L2 HH3}
o BAohd e #AF Ax 4573 AEet o ) e
H %—V-] 7} #EEgl oM (a), 9779 45 AEAAE I
=3 dolt(b) & U+ UATHFig. 2). T TEM
= ]‘%‘3]":‘1 A7Ae ZAAZE FFAT M T &
ol TAME FUE F dlede), £ 977 AES
Axetol A g HyH 7 dolr #AE FE 2525
AW ol FAE FH§ o] AREHRLTH ), 27
wolFe) A E EEe] Adse] AAg T YU
tHe). e Hrbt BUEHAE FAHE FYHeR o)f
Hrte B9 FA1R 23z Avl 2 dolrdE 4§/
g dUdge R olgdhs Aeg FAEN(Zhang and Li,
19803,

o

H7He| ds=H

Fat71 welste ALARATA; protocorm)e] FAH
Hele AYAL AR A7) HsiMe dAnp T4E
o2 4R BUEHAFo 2 RE §YE FFuolek st



Studies on the Conditions of Seed Germination of Gastrodia elata 43

Fig. 2. Protocorms of Gastrodia elata penetrated by the symbiotic fungi.
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Table 7. Effect of the conjugation time of protocorms (seeds) and symbiotic fungus (Armillaria mellea) on e development of

tubers
Treatment Formation of protocorms Development of tuber  Size of tuber (Jength x dia.; mm)
Seeds + Sprouting fungus + A. mellea +* ++ 238x28
Transplant of prowocorms to A, mellea +++ + 156 x2.0
Transplant of A, mellea 10 protocorms ++ +++ 40.2 % 5.4

*—; poor, +; nommal, ++; good, ++; excellent.



i

ot

e, AEE, |5, T4 20000 WUPEHA AR} Het
2] Al thet 2AHE A, et eE)A] 28(1): 41-
45.

Foiel, 1995, S u & el At EBAL 156-166.

AR, oo, o|8A, T. C. Harrington, 1994, Fl=H4t by
wAFe] Fofl @a A7 R HEA 104): 261-
269.

olAY. 1983, ek gy, HAR=S5 5L,

T, W, ART, D8 1990, Ammillaria mellea®) 72}
mje 9 ARG At Tk A, S EREA] 18(3): 149-
157.

FE-. 2003, 2002 5822 E . 6875,

Chang, H. M. and But, P. H. 1986. Pharmacology and Applica-
tion of Chinese Materia Medica, Vol. I, World Scientific, 5in-
gapore, 185,

Choi M. I. and I. Y. Lee. 1983. Physiological and ecological stud-
ies on mycelial of Armitlaria mellea. Kor 1. Mycol. 11(2): 79-
84,

Clements, M. A., Muir, H. and Cribb., P. J. 1986. A preliminary
report on the symbiotic germination of European Terrestrial

THE KOREAN JOURNAL OF MYCOLOGY, 32(t), 2004

orchids. Kew Bull. 41: 437-445.

Hong, 1. P, Kim, H. K., Park, I. 5., Kim, G. B, Lee, M. W. and
Guo, 5. H. 2002. Physiological characteristics of symbiatic
fungi associated with the sced germination of Gastrodia elata.
Kor. J. Mycol. 30(1): 22-26.

Huang, Z. L. 1985, Pharmacologic studies and clinical applica-
tions of Gastrodia elata Bl Joumal of Modern Development
Traditional Media 5: 251-254.

Kusano, 8. 1911, Gastrodia elata and iis symbiotic association
with Armillaria mellea. Imperial University of Tokyo. Journal
of the College of Agriculture 4: 1-65.

Tashima, Y., Terashita, T, Umata, H. and Matsumoto, M. 1978.
in viow development from seed to flower in Gastrodia verry-
cosa under fungal symbiosis. Trans, mycol. Soc. Japan 19:
449-453.

Xn, J. T. and Mu, C. 1990. The relation between growth of Gas-
trodia elata protocorms and fungl. Acta Botanica Sirica 32(1):
26-31.

Zhang, W. J. and Li, B. F. 1980. The biological relationship of
Gastrodia elata and Armillaria mellea. Acta Botania Sinica 22:
37-62.



