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Effect of Soil Conditions on Hypocotyl Elongation
and Emergence in Soybean*

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

ABSTRACT : Several experiments were conducted to classify the variablity of field emergence rate
among the major soybean(Glycine max.(L) Merril) cultivars, The results obtained are summerized as
follows. The speed of emergence is highly correlated with diameter of hypocotyl. As increasing the
seed depth, emergence percentage of small seed is higher than that of large seed, and emergence of
large seed at seeding depth 5cm is higher than that of small seed, at seeding depth 7cm. Emergence
percentage in clay, clay : sand(1 : 1), sand : vermiculite(1 : 1), clay : (1 : 1), sand, vermiculite are
65, 80, 84, 89, 90 and 91%, respectively. As the soil water potential was decreasing from—0.1 to—0.5
bar, emergence percentage is increasing. The highest emergence percentage was shown at —0.5 bar,
and the lowest emergence percentage at —0.7 bar.
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Tabte 1. Varietal difference of soybean field emergence.

Hypocotyl Days after planting in silt roam soil
classification Varieties 5 6 7 8 9 0 11 12 13
%

Long Bogwangkong 0 0 29 59 43 72 72 72 96
Janggyungkong 0 0 28 29 72 97 97 97 g7
Eunhakong 0 0 27 28 86 95 97 97 97

Short Danyubkong 0 27 29 29 41 57 73 83 83
Gwanggyo 84 95 95 95 95 95 95 95 95
Begunkong 0 10 14

27 27 27 56 86 86
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Table 2. Effects of seeding depth and seed size in soybean emergence under several soil composition
at 25°C incubation.

Planting depth ~ Soil Percentage of emergence 14 days after seeding

(cm) compositon Large Medium Small Average
%

2.5 Clay 69 60 60 63
Sand 82 85 75 81
Vermiculite 82 82 69 78
Clay : sand(1:1) 82 76 82 80
Clay : vermiculite(1:1) 85 82 66 78
Sand : vermiculite(1:1) 88 78 72 79
Mean 81.3 77.2 70.9 76.5

5.0 Clay 79 61 54 65
Sand 95 86 89 89
Vermiculite 89 100 82 90
Clay : sand(1:1) 85 86 68 80
Clay :vermiculite(1:1) 89 97 86 85
Sand : vermiculite(1:1) 82 86 85 84
Mean 86.2 86.0 77.3 83.2

7.5 Clay 0 0 0 0
Sand 75 75 94 81
Vermiculite 75 82 75 81
Clay : sand(1:1) 0 0 0 0
Clay :vermiculite(1:1) 56 56 50 54
Sand : vermiculite(1:1) 75 82 75 77.3
Mean 46.3 47.3 49.3 47.6
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Fig. 1. Relationship between soybean field
emergence and diameter of hypocotyl.
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Table 3. Correlation coefficient of 100 seed
weight and emergence percentage of
soybean under several soil compo-
sition at 25°C incubation,

Hypocotyl seeding depth  Correlation coefficient
classification (cm) (r)
Long 2.5 —-0.4177*
5.0 ~-0.0748
7.5 —0.1266
Short 2.5 0.3065*
5.0 0.5222**
7.5 0.4440™
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Table 4. Effects of hypocotyl elongation on soybean emergence under several soil composition at 25

¢ incubation,

Hypocotyl classification Soil composition

Percertage of emergence

Long Clay 72
Sand 93
Vermiculite 100
Sand : vermiculite(1:1) 100
‘Clay : sand(1:1) 87
Clay : vermiculite(1:1) 72
Short Clay 50
Sand 79
Vermiculite 100
Sand : vermiculite(1:1) 93
Clay : sand(1:1) 72
Clay : vermiculite(1:1) 72

% seeding depth 5cm.
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Table 5. Influence of soil water potential for silt roam soil on percentage soybean emergence with

time,

Soil water potential

No. of days after seeding

(bar) 4 5 6 7 8 9 10 11 12
%

—0.1 3.5 10.3 15.7 28.2 31.2 37.7 43.6 48.3 56.2
~0.2 5.6 254 45.2 46.3 51.1 60.8 62.3 65.5 70.2
—0.3 0.0 18.1 235 374 42.5 46.2 53.6 62.7 71.4
—-0.4 0.0 0.0 15.2 42.5 80.2 80.2 80.2 80.2 80.2
—0.5 3.6 4.7 20.5 21.7 50.2 60.3 80.4 83.2 87.2
—0.6 5.0 5.0 12.4 51.3 57.2 73.1 76.4 76.4 80.1
—0.7 0.0 0.0 0.0 2.7 6.4 15.2 19.0 24.1 25.2
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