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Effect of Immature Rhizome Productivity according to Harvest
Times-based Treatment Method for Seed Production of Gastrodia elata
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Abstract - This study was investigated the effect of immature rhizome production according to harvest times-based
treatment method for seed production of Gastrodia elata. The results revealed that when the tuber weight of G. elata
harvested in spring (GEHS) was = 100 g, the rate of artificial fertilization, protocorm formation, and immature rhizome
formation was 90.9%-94.8%, 3.1%-5.4%, and 10.1%-15.3%, respectively. When G. elata harvested in fall (GEHF) was
treated at a low temperature for 4 weeks or more, the rate of artificial fertilization, protocorm formation, and immature
rhizome formation was 70.4%-87.6%, 2.2%2.6%, 8.7%9.5%, respectively. Therefore, to produce seeds and immature
rhizomes, GEHS must have tubers of more than 100 g, whereas GEHF requires breaking dormancy by low-temperature
treatment for 4 weeks or more. Compared with those of GEHS, the rate of artificial fertilization, protocorm formation, and
immature rhizome formation was lower in GEHF; however, it was higher than those in the natural germination state. Thus,
it can be expected that G. elata can be produced throughout the year by ensuring that the seeds and immature rhizomes of G.
elata are produced using a constant tuber weight and by breaking dormancy with low temperature treatment.
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Table 1. The effect of tuber weight on the seed development of Gastrodia elata harvested in spring

Tuber No. of days Emergence Peduncle No. of Artificial
. . . No. of o
weight required to rate length valid valid vod pollination rate
(2) emergence (%) (cm) blooming P (%)

60-99 7.8+0.8%a" 100 92.449.3¢ 33.6+7.0c 28.8+6.1c 85.743.3¢
100-139 7.5+0.5a 100 112.5+19.9b 44.4410.6b 40.3+10.2b 90.9+2.9b
140-179 6.8+0.6b 100 126.7+15.5a 50.5+8.4b 46.7+8.6b 92.242.3b

180=< 6.6£0.5b 100 131.1+14.8a 63.8+6.4a 60.5+6.2a 94.8+1.8a

“Each values represented meantstandard error (n = 10).
YMean with the same letter indicate no significant difference according to Duncan’s multiple range test at significant level
of 5%.

Table 2. The formation rate of protocorm and immature rhizome of seed produced through tuber weight

Tuber weight Formation rate” (%) No. of immature rhizomes

() Protocorm Immature rhizome formation per pod”
60-99 0.6+0.2*d" 1.9+0.5d 1.1-2.2d
100-139 3.1+0.8¢c 10.1£1.7¢ 32.0-64.0c
140-179 4.1£1.0b 12.941.8b 53.1-106.2b
180< S54+l.1a 15.3+2.0a 82.6-165.2a

“Symbiotic fungi: Mycena spp. (involved in forming protocorms) and Armillaria spp. (involved in forming immature
rhizomes), measured size : protocorms more than 1 cm and immature rhizomes more than 5 cm.

*No. of seed per a seed capsule: 10,000-20,000.

*Each values represented meantstandard error (n = 10).

“Mean with the same letter indicate no significant difference according to Duncan’s multiple range test at significant level
of 5%.
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Table 3. The effect of low temperature treatment on the seed development of Gastrodia elata harvested in fall

Treatment No. of days Emergence Peduncle . Artificial
period required to rate length No. of Yahd N.O - of pollination rate
(week) emergence (%) (cm) blooming valid pod (%)

0 84.0+3.9"a" 33.0 48.7+14.2d 5.8+2.7d 4.1+2.3e 69.3+10.8¢c
2 54.8+8.0b 50.0 55.2+11.6d 10.3+4.2d 6.7+2.1e 67.3+8.4¢c
4 33.8+0.8¢c 80.0 76.3£7.2¢ 31.7+4.1c 22.343.2d 70.445.1¢
6 28.0£1.0d 87.0 95.0+19.8b 35.244.4bc 28.0+3.8¢ 79.5+1.9b
8 22.3+0.5¢ 94.0 90.7+5.7b 35.3+5.9bc 30.7+4.5bc 87.2£2.5a
10 16.9+0.6f 97.0 92.742.5b 38.0£1.7b 33.3+2.1b 87.6+2.6a
PC* 7.5+0.5¢ 100 112.5£19.9a 44.4+10.6a 40.3+10.2a 90.5+2.9a

"Materials: G. elata harvested in fall (“Positive control: G. elata harvested in spring), tuber weight 100-139 g.

"Methods: breaking dormancy under low temperature treatment 5+1C, emergence induction temperature 25+1°C.
YEach values represented meantstandard error (n = 10).
*Mean with the same letter indicate no significant difference according to Duncan’s multiple range test at significant level

of 5%.

-375 -



Korean J. Plant Res. 31(4) : 372~377(2018)

Table 4. The formation rate of protocorm and immature rhizome of seed produced through low temperature treatment

Treatment period

Formation rate” (%)

No. of immature rhizomes

(week) Protocorm Immature rhizome formation per pod”
0 0.4+0.3%¢" 1.5+0.5¢ 0.6-1.3c
2 0.6+0.3¢ 5.0£l1.1¢ 2.9-5.7¢
4 2.240.5b 8.7+1.4b 19.0-38.0b
6 2.5+0.6b 9.1£1.2b 22.8-45.7b
8 2.6+0.6b 9.3+1.0b 23.7-47.3b
10 2.6+0.5b 9.5+1.1b 24.9-49.7b
PC* 3.1+0.8a 10.1£1.7a 32.0-64.0a

“Symbiotic fungi: Mycena spp. (involved in forming protocorms) and Armillaria spp. (involved in forming immature
rhizomes), measured size: protocorms more than 1 cm and immature rhizomes more than 5 cm.

"No. of seed per a seed capsule: 10,000-20,000.
*Positive control: G. elata harvested in spring.
“Each values represented meantstandard error (n = 10).

YMean with the same letter indicate no significant difference according to Duncan’s multiple range test at significant level

of 5%.
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