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Seed Dormancy of Jerusalem Artichoke (Helianthus
tuberosus L.) and Seed Treatment for
Germination Induction

Kun Bal Lim* and Ho Jin Lee**

ABSTRACT

Jerusalem artichoke (Helianthus tuberosus L.) as a biomass potential crop has several distinct
advantages such as vigorous growth on poor land and high yield of carbohydrate. In this crop, seed
dormancy has hampered the efforts of seed-propagration and to use them in breeding programs for
improving jerusalem artichoke. Several seed treatments were tested to determine their effectiveness in
overcoming the seed dormancy found in five collected varietes of jerusalem artichoke, The first results
showed that the seed fertilities of five collected varieties ranged from 2.4% to 14.7% and the number of
seed produced by one plant ranged from 88 to 1058. Germinability of seeds stored for 3 months at room
temperature after harvest was almost (0% and it was not improved by addition to the treatments of
temperature, light and GA3, while germinability of seeds stored for 27 months at room temperature after
harvest increased to 47.5% in germination rate, But the removal and pin-pricking of seedcoat were very
effective in breaking the seed dormancy, giving germination of 96.89% and 82.3%, respectively. These
results showed that the seed dormancy of jerusalem artichoke was induced by the seedcoat. Besides the
treatment of seedcoat removal and seedcoat-pinpricking, the treatment of low and wet stratification was
also effective in breaking the seed dormancy of jerusalem artichoke. Whole dormant seeds incubated for

70 days in low and wet condition germinated over 85%.
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Table 1. Means of No. of flower/plant, No.
jerusalem artichoke.
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of seed/flower and seed fertility in five varieties of

Var No.of flower No.of floret No . of seed fertility
. /plant /flower /flower (%)

JA 2 60.4b 59a 1.46b 2.43 ¢
JA 6 164.5a 62a 6.43a 10.72ab
Mammoth French 70.3b 57a 8.82a 14.70 a
White

D-19 95.2b 63a 8.04a 13.40 a
K-8 52.4¢ 60a 3.77b 6.28 b

Means within rows followed by the same letter were not significantly different at 5% level according to

Duncan’s multiple range test
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Table 2. Characteristics of jerusalem artichoke seeds

Composition of seed dry wt. (%)

var. IOOO_S(Péd wt. Pericarp Embryo Seed coat
JA 2 7.70 b 30.54 b 66.12 b 3.3¢a
JA 6 8.06 a 36.62 a 59.77 b 3.61 a
Mammoth

French white 7.71 b 33.60ab 62.69ab 3.71 a
D-19 7.60 b 29.60 b 66.92 a 3.48 a
K-8 6.40 ¢ 35.73 a 60.49ab 3.7 a

Means within rows followed by the same letter were not significantly different at 5% level according to
Duncan’s multiple range test.

Photo 1. Seeds of jerusalem artichoke(JA 6) A : Intact seeds B : Pericarp removed seed showing pericarp
and embryo C: Seedcoat removed seeds D : Seed coat and cotyledon P : Pericarp Sc : Seedcoat
Co : Cotyledon Ra : Radicle
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Fig. 1. Germination of intact seed in relation to
storage period.
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Table 3. Effects of temperature, light and GA3 on germination of intact seed after 10 days

Var,
Treatments M oth
amm
JA2 Jae French White D-19 K-8

Temperature* 15 0 0 0 0 0
('c) 20 0 3.4 0 10.5 0
25 7.9 0 0 0 0
30 0 10.5 0 12.1 0
35 0 0 0 2.6 0
Light** light condition 0 0 3.6 0 0
dark condition 0 0 0 0 0
GA3*** 0 0 0 0 0 0
(ppm) 10 0 2.8 0 9.8 0
100 8.2 4.9 0 0 0
1000 0 0 0 0 0

*at dark condition
**at 20°C
***at 20°C and dark condition after 3 day soaking
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Table 4. Germination percentages of five varieties as influenced by complete or partial removal of
pericarp and seed coat.

Mean of germination at 10 days (%)
Seed treatment

JA 2 JA 6 Mammoth D-19 K-8
French White
Intact 0Db 4.6b 0b 0c 0c
Pericarp removed 0b 0b 3.8b 0c 0c
Seedcoat removed 8§.2a 96.8a 98.2 a 89.6 a 98.6 a
Seedcoat pinpricked 86.4 a 88.2a 92.4 a 76.2 b 68.2 b

Means within rows followed by a same letter were not significantly different at 5% level according to
Duncan’s multiple range test.
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