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Effects of Seed Size, Temperature and GA Treatment
on Hypocotyl Elongation in Soybean.

Sheong Chun Lee**, Hong Il Seo**, Jin Ho Kim**, and Kyung Gu Choi***

ABSTRACT : The present experiments were conducted to investigate the variability of hypocotyl
elongation among the major soybean varieties by checking several conditions. The results obtained
are summarized as follows. The rate of hypocotyl elongation is the highest during the day from 3.0
to 3.5 after seeding. It follows that it may be reasonable to evaluate the hypocotyl elongation of
soybean seeds by comparison of hypocotyl length. And the tested 15 major cultivars could be classi-
fied as follow : long ; Eunhakong, janggyungkong and Bokwangkong, medium ; Namhekong,
Dangyung-kong, Danyubkong, Milyangkong, Dugyukong, Paldalkong, Mangunjoseng, Namchunkong
and Sealkong, short ; Gwanggyo, Begunkong and Jangbegkong. The hypocotyl elongation in small
seed is longer than large seed. Correlation coefficients(r) for the relationships between 100 seed
weight and hypocotyl elongation is —0.2506**. As the rising temperature, the hypocotyl length is
elongated, and longest at the range of 30 to 35C. The effects GAs hastened the hypocotyl
elongation of soybean seed, and ABA, Kinetin and BA inhibit it, and that of those in short
hypocotyl cultivars are higher than long hypocotyl cultivars, Hypocotyl length of long hypocotyl
cultivars are longer than that of short hypocotyl cultivars under high temperature pre —treatment,
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Table 1. Varietal difference of soybean hypocotyl elongation after seeding in paper towel at 30C incu-
bation.
Days after seeding in paper towel
Varieties
1.5 2 2.5 3 3.5 4
Namhekong 15.7 19.7 26.9 36.5 56.5 60.0
Eunhakong 11.2 19.2 23.2 32.6 54.7 65.8
Dangyungkong 13.2 16.4 20.7 28.5 45.5 53.9
Janggyungkong 10.7 18.4 22.9 32.6 49.3 66.1
Danyubkong 11.5 18.2 22.9 35.1 53.4 62.3
Milyangkong 15.4 17.8 25.6 33.0 45.9 56.2
Bogwangkong | 14.9 25.0 29.8 37.7 58.5 66.2
Dugyukong 13.1 185 24.5 35.6 52.7 63.9
Paldalkong 17.4 19.3 28.1 43.0 56.2 63.0
Gwangyo 13.7 19.8 21.5 30.9 51.6 53.6
Mangunjoseng 12.6 21.1 28.4 38.0 54.2 60.8
Namchunkong 15.8 19.8 27.0 33.6 47.6 58.2
Begunkong 14.4 18.8 27.7 35.9 52.8 53.6
Sealkong 16.9 21.8 25.9 28.7 54.1 54.3
Jangbaekkong 9.8 13.4 15.5 24.2 43.9 53.1
MEAN 13.75 19.14 24.71 33.70 51.00 59.39
S.D 2.30 2.56 3.70 457 4.80 5.58
F. value 787.35**

Note : Double underline signified the highest hypocotyl elongation varieties.
Single underline signified the lowest hypocotyl elongation varieties,
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Fig. 1. Difference of seed size on hypocotyl elon-

gation in soybean at 30C incubation,
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Table 2. Effects of seed size on soybean
hypocotyl elongation 4 days after seed-
ing in paper towel 30C

Hypocotyl length{mm)

Varieties Seed size*

Large Medium Small
Namhekong 50.6 96.4 60.0
Eunhakong 53.7 73.6 65.8
Dangyungkong 4.6 57.7 53.9
Janggyungkong 62.2 62.1 68.3
Danyubkong 45.2 66.1 72.3
Milyangkong 63.4 60.2 56.2
Bogwangkong 49.0 67.5 59.5
Dugyukong 57.2 58.2 63.9
Paldalkong 52.8 59.4 63.0
Gwangyo 47.0 45.2 53.0
Mangunjoseng 47.9 62.6 60.8
Namchunkong 58.0 58.8 58.2
Begunkong 56.3 62.4 62.6
Sealkong 40.0 475 53.6
Jangbaekkong 40.3 46.8 48.9
MEAN 51.9 58.9 60.0
S.D 7.09 7.80 6.02
F. value 5.84**

% Seed size classified with Hoy & Gembel's
method.
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Fig. 3. Effect of temperature on soybean hypo-
cotyl elongation seeding in paper towel,
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Table 3. Effects of hormone on hypocotyl elongation at 5 days after seeding in paper towel,

Hormone

Concentration (mol)

Cont. 2x1073 2x10™ 2x1075 2x1078 2x1077
GAs 61.5 81.1 71.1 61.6 56.7 56.3
ABA 61.5 35.9 62.6 65.2 64.5 72.8
Kinetin 61.5 50.8 66.3 72.8 66.5 65.7
BA 61.5 48.9 50.8 52.5 48.8 55.1
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Table 4. Effects of hormone on hypocotyl elongation at 5 days after seeding in paper towel.

Hypocotyl Concentration (mol)
Classification Hormone Cont, 2x1073 2x107* 2x107° 2x107° 2x1077
Long GAs 66.7 76.3 66.8 55.7 54.2 56.0
ABA 66.7 29.9 61.6 58.0 61.0 71.8
Kinetin 66.7 49.6 67.9 75.0 69.5 65.7
BA 66.7 43.0 50.8 51.0 47.7 54.9 .
Short GAs 56.7 86.1 75.4 62.4 59.9 56.5
ABA 56.7 41.5 63.6 69.8 68.1 73.9
Kinetin 56.7 52.0 64.7 70.5 63.5 67.3
BA 56.7 5‘3. 4 54.3 54.1 49.9 55.4
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Table 5. Effects of hormone on hypocotyl elongation at 5 days after seeding in paper towel.

Concentration (mol)

Varieties Hormone
Cont. 2x1078 2x107* 2X1073 2X1078 2x1077
Janggyun— GAs 69.2 70.9 70.5 57.6 57.6 62.1
kong ABA 69.2 37.7 62.5 78.5 70.1 76.5
Kinetin 69.2 48.4 71.1 84.2 80.5 64.5
BA 69.2 50.8 64.8 54.1 48.6 59.3
Bogwang — GAs 63.4 81.8 63.0 53.7 50.8 50.0
kong ABA 63.4 221 60.6 57.4 52.0 67.0
Kinetin 63.4 56.8 64.8 65.8 58.6 64.0
BA 63.4 35.1 46.3 47.6 46.8 50.4
Gwangyo GAs 54.0 88.8 69.3 60.3 60.6 57.4
ABA 54.0 57.6 66.5 71.4 72.2 76.5
Kinetin 54.0 52.4 65.8 74.1 61.2 73.2
BA 54.0 51.3 57.1 48.7 46.2 55.2
Begunkong GAs 58.8 83.3 8l.5 64.5 59.1 55.6
ABA 58.8 25.4 60.6 68.1 63.9 71.3
Kinetin 58.8 51.6 63.6 66.8 65.8 61.3
BA 58.8 55.5 51.6 59.5 53.5 55.5




Table 6. Means for soybean hypocotyl elongation of laboratory test measurements obtains from several
accelated aging time.

Hypocotyl Accelated

Days after seeding in paper towel

classifi— aging
cation (hour) 0.5 1 1.5 2.0 2.5 3.0 3.5 4.0
Long Con. - - 12.3 20.9 25.3 34.3 56.1 66.7
8 22.5 23.5 35.2 41.6 52.3 70.8 81.4 -
16 16.6 20.9 32.0 44.6 56.9 68.2 81.2 -
24 11.9 15.4 20.0 24.4 32.6 47.1 60.9 -
32 22.5 31.2 39.5 47.5 54.9 63.2 78.9 -
Short Con. - - 13.2 18.9 24.0 34.0 53.0 59.3
8 15.7 18.2 23.6 35.6 44.1 48.5 63.2 -
16 14.6 20.8 26.9 29.0 36.9 52.4 61.5
24 12.8 13.7 15.0 15.0 25.3 32.3 43.3 57.3
32 19.0 32.2 35.2 43.9 52.0 62.4 73.8 -
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Table 7. Effects of accelated aging and seed size on soybean hypocotyl elongation.
Accelated Seed Days after seeding in paper towel
aging (hour) size 1.0 1.5 2.0 2.5 3.0 3.5
mm
Large 21.6 29.5 39.0 49.4 58.5 76.8
8 Medium 20.9 29.4 39.1 48.2 59.7 72.2
Small 16.7 18.5 29.7 39.5 49.5 60.8
Large 27.7 32.3 39.8 48.3 61.2 70.5
16 Medium 25.8 29.4 36.8 46.9 60.3 71.4
Small 14.0 24.8 31.0 39.2 48.8 62.3
Large 11.1 18.2 23.7 31.2 42.2 53.7
24 Medium 10.7 18.9 23.1 30.7 40.5 52.2.
Small 9.6 16.5 20.6 29.7 39.9 53.4
Large 28.5 36.7 44.9 50.1 61.3 74.1
32 Medium 31.7 37.4 45.7 53.5 63.7 76.4
Small 30.0 34.6 42.7 50.5 62.0 72.0
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