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Optimal Harvesting Time of Ginseng Seeds and Effect of
Gibberellic Acid (GA;) Treatment for improving Stratification Rate of
Ginseng (Panax ginseng C. A. Meyer) Seeds

Young Chang Kim*', Young Bae Kim*', Hong Woo Park*, Kyong Hwan Bang*, Jang Uk Kim*,
Ick Hyun Jo*, Kee Hong Kim*, Beom Heon Song** and Dong Hwi Kim*'

*Department of Herbal Crop Research, NIHHS, RDA, Eumseong 369-873, Korea.
**Department of Plant Resources, Chungbuk National University, Cheongju 361-763, Korea.

ABSTRACT : This study was performed to identify optimal harvesting time of ginseng seeds and to examine the effect of
GA; treatment for improvement of seed stratification rate. Ginseng seeds harvested from Land race, Chunpoong and Yun-
poong cultivar in July 20 were tested for stratification rate. It was shown that stratification rates of land race, Yunpoong and
Chunpoong cultivar were 94.1%, 93.1%, and 82.6%, respectively. Seeds of Chunpoong cultivar harvested 10-15 days later
showed a comparable stratification rate to that of Land race, indicating that late harvest of Chunpoong seeds is beneficial
for the increase of stratification rate. The higher stratification rate was found in mature seeds (92.3%) than immature seeds
(37.8%), both of which were harvested in July 20. Stratification rate of mature seeds harvested in July 15 was 87.5%, dem-
onstrating optimal harvesting time of ginseng seeds with higher stratification rate is after mid-July. An exponential growth
of endosperms of ginseng seeds was observed from early June to mid-June and then slow growth was observed. There was
no obvious growth of embryos from fertilization to mid-August. After the this time, embryos quickly grew until late October.
Thus, appropriate stratification control is essential during the period (from early September to late October) in order to
optimize embryo growth and development. While no increase of stratification rate was observed in seeds treated with
50 ppm of GA;, significant increases were observed in seeds treated with 100 ppm of GA;. At this concentration of GA;, the
stratification rate of Land race, Chunpoong and Yunpoong cultivar was 95.0%, 95.3%, and 96.5%, respectively.
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FAZZ 3] SAS (version 9.2, SAS Institute Inc., Cary,
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Table 1. The stratification rate of seeds according to the harvesting
time by ginseng varieties (Panax ginseng C. A. Meyer).

Harvesting time Stratification rate (%)

(mm. dd)

Land race Chunpoong Yunpoong
7.20 941+1.21a 82.6+130b 93.1%1.02a*
7.25 953+ 1.50a 84.7+1.25b 942+211a
7.30 95.5+0.98a 90.4+210a 94.8+1.16a
8.5 96.3 £1.08a 93.5+1.58a 95.2+1.08a

"Flowering date; Landrace; May 15, Chunpoong;, May 21,
Yunpoong; May 16.

*Mean within a column followed by the same letters are not
significantly different based on the DMRT (p < 0.05).
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Table 2. Comparison of the stratification rate according to the harvesting time of the Chunpoong variety.

Harvesting time according to degree of fruit maturity

Contents Immaturity (mm, dd) Maturity (mm, dd)
7.5 7.10 7.15 7.20 7.5 7.10 7.15 7.20
Rate of sinking seed 71.8¢ 75.4b 77.2b 80.7a 74.7¢ 77.8b 80.8a 81.5a*
in water (%)
Stratification rate (%) 7.2c 33.0b 35.2b 37.8a 16.3d 76.3C 87.5b 92.3a

Flowering date; May 21.

*Mean within a column followed by the same letters are not significantly different based on the DMRT (p < 0.05).
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Fig. 1. Growth changes of endosperm and embryo by the time. A, B: length and width of
embryo; C, D: length and width of endosperm.



Fig. 2. The stratification de§ree according to the GA; concentration before fall sowing. A, B:

100 and 300 ppm of GA;.

Table 3. The comparison of the stratification rate after 90 days by
gibberellic acid (GA;) treatment.

Concentration Stratification rate (%)
(ppm) Land race Chunpoong Yunpoong
Control 89.1+1.03> 853+1.02> 885 +0.89"
1 88.3+0.89> 85.6+1.04> 89.2+1.12°
10 90.7+1.12>  89.2+211° 98.8+1.21°
50 91.2+2.14>  91.1+£1.23°> 924+1.14°
100 95.0+1.30° 953 +1.21° 96.5+1.87°
200 96.8+1.25°  96.2+1.34° 98.2+1.23°
300 98.2+2.01* 98.1+1.86% 99.1+0.81°

*Mean within a column followed by the same letters are not
significantly different based on the DMRT (p < 0.05).
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