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Effect of Gibberellin and Chilling Treatments
on Breaking Epicotyl Dormancy and Seedling
Growth of Polygonatum odoratum Druce

Jin Ho Kang*, Dong 1l Kim*, Kee Soo Bae*, Seok Hyeon Kim*, and Jong Il Chung*

ABSTRACT : Seed-propagation of Solomon's seal (Polygonatum odoratum) takes 2 years to shorten the
period for becoming a practical method. The experiment was done to establish a proper method of
breaking the epicotyl dormancy in bulk seed-propagation. Seedlings with a bulbil were treated with GA,
every 2 days for 4 or 8 days and chilling treatments at 3C were enforced for 4, 6, 8 or 12 weeks.
Emergence- and growth-related characteristics were examined immediately after the treatments, 3 and 6
weeks later. Rate of cotyledonary sheath rupture immediately after GA, treatment was greater in its 8-day
treatment than in 4-day although its effect disappeared later. However, any epicotyl treated with GA;
solution did not elongate so that new seedlings disemerged over the bed soil. That resulted from not
breaking the epicotyl dormancy since GA. did not rupture all of the cotyledonary sheath formed with
several sheets and consequently, the solution did not reach it. The GA, treatment for bulk seed-
propagation, therefore, was impractical method. On the contrary, the chilling treatment was able to be
applied to the seed-propagation because of getting the cotyledonary sheath rupture and the epicotyl
elongation. Seedling emergence and its growth after chilling treatment were influenced by chilling period
although required at least over 6-week treatment for satisfactory results.

Key words . Polygonatum odoratum, epicotyl dormancy, GA,, chilling, seedling emergence.
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Table 1. Seedling emergence and morphological
characters of Polygonatum odoratum
as affected by GA; treatment periods
and elapsed time after GA, treatment”.

Germination Emergence Bulbil  Epicots] Root

Paramenters
length length  Nymber Length

rate rate

%

———m— gant"  cm
Gz treatment period (davs: G)
4 65.0 0.0 L% 000 137 815

8 68.5 0.0 LY 000 2 9%
LSD .05 1s 18 ns ns ns 065

Weels after G treatment (1)

0 6.1 0.0 L7300 122 68

3 66.1 0.0 200 0.0 7 8%

b £9.0 0.0 210 000 150 10,49
1SD .05 18 18 04 s 16 0.8
Gx W ns 18 ns s ns *

*GA treatment was done under darkness at 3°C.
ns, ** Nonsignificant and significant at 0. 01 probability,
respectively.
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Fig. 1. Rupture of cotyledonary sheath (&) and
epicotyl elongation (B) of P. odoratum
seedlings as affected by periods of GA;
or chilling treatment. White light was
illuminated 12 hours a day at 257T.
Vertical bars indicate significant
difference between the same week at
LSD . 05.
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Table 2. Seedling emergence and morphological characters of P odoratum as affected. by chilling period
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and elapsed time after chilling".

Photo.

1. Longitudinal shape of epicotyl in
germinating P. odoratum seedling.

Letters mean B, bulbil;

cotyledonary sheaths,

epicotyl.

and E,

L Epicotyl ot Epicotyl Emergence  Bulbil  Epicotyl Root
Germination RCS ; -
elongation rate length length  Length N
cm - no. -
Chilling period (weeks; C)
4 63.2 92.7 87.6 14.6 1. 17 0.94 5.02 5.00
6 67.2 92.4 90. 9 25. 8 1.25 1.65 5. 17 5. 44
8 68. 4 93.0 90.7 26.4 1.25 1. 67 5.14 5.55
12 71. 4 95.5 89.9 30.5 1.30 1.67 5.23 5. 66
LSD .05 3.3 2.3 2.6 1.0 0. 08 0.14 ns 0.53
Weeks after chilling treatment (W)
0 64.1 89.1 82.8 0.0 1.07 0. 40 4.37 4,75
3 66. 8 94.6 91.2 22.6 1.17 1.12 5.36 5.50
6 71.8 96.6 95.3 50. 4 1.49 2.92 5. 69 6. 00
LSD .05 2.9 2.0 2.2 0.9 0.07 0.12 0.24 0.46
C x W ns *x * *% ns 4 ns ns

*Chilling was treated at darkness and 3°C constant temperature.
*Rupture of cotyledonary sheath.

‘Number per plant.

ns, *, ** Nonsignificant, significant at 0. 05 and 0. 01 probahility, respectively.
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Fig. 2. Effect of chilling periods on emergence
rate (A) and epicotyl length (B) of P.
odoratum seedlings. White light was
illuminated 12 hours a day at 25T.
Vertical bars indicate significant
difference between the same week at
LSD. 05.
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