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Water Uptake, Cotyledon Damage after Imbibition
and Hypocotyl Elongation in Soybean with
Different Seed Size and Color

Keum Yong Park* - Seok Dong Kim* and Yong Hwan Ryu*

ABSTRACT : The experiment was conducted to determine if seed size and seed coat color of
soybean might be effective in water uptake and cotyledon damage after imbibition, and hypocotyl
elongation.

Eight soybean cultivars were separated into two classes of large and small seed based on seed
weight, and each class included two cultivars with yellow and black seed color, respectively.

Small seed size group was superior in water uptake by seed for 24 hour in imbibition at 25¢C, but
its differences decreased as soaking time increased. Small seed cultivars germinated faster and
had better germination rate than large ones.

‘However, cultivars with black seed coat showed more slow water uptake at initial time and
faster germination than yellow seed, but in 24 hour after imbibition, cultivars with black seed coat
had higher water uptake rate than yellow seeds,

Small seed cultivar group showed no cotyledon damage in imbibition for 24 hour while large
seed cultivars were damaged 78% of cotyledon, and black seed showed low cotyledon damage
compared to yellow seed.

Hypocotyl length was shorter in large seed rather than in small seed, but hypocotyl thickness in
large seed was more thick than in small seed.

In correlation coefficients, seed coat rate, embryo rate exhibited significantly negative associ-
ation with seed weight, and the correlation of seed weight with water uptake in 3 hour after soak-
ing was significantly negative, but in 24 hour showed positive correlation,

Key word : Soybean, Water uptake, Cotyledon damage, Hypocotyl elongation, Seed size, Seed
color
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Table 1. Varietal difference of morphological characteristics of seeds used in the experiment

Seed Seed coat Variet 100 seed Embryo Hilum Seed component (%)
size color y weight(g) weight (mg) length(mm) Coat Radicle  Coty.
Yellow Hwangkeumkong 28.2 5.08 3.2 6.3 1.8 91.9
Large Yellow Jangkyungkong 24.4 4.88 3.6 5.5 2.0 92.5
seed Black Suwon 155 30.7 5.53 3.3 7.0 1.8 91.2
Black Suwon 157 25.5 4.08 3.2 7.5 1.6 90.9
Mean 27.2 4.89 3.3 6.6 1.8 91.6
SD 3.7 0.33 0.21 0.75 0.12 0.65
Yellow Bangsakong 11.9 3.33 2.7 7.9 2.8 89.3
Small Yellow Eunhakong 10.7 3.00 2.5 7.9 2.8 89.3
seed Black MS 91042 10.2 3.06 2.6 10.8 3.0 86.2
Black MS 91088 9.4 2.73 2.6 10.0 2.9 87.1
Mean 10.6 3.03 2.6 9.2 2.9 88.0
SD 0.9 0.18 0.10 1.67 1.12 1.79

* The abbreviated word, Coty. means cotyledons



Table 2. Changes of water uptake by seed according to time after imbibition at 25C in soybean

Water uptake rate of seed (%)

Seed size Variety
1 2 3 4 5 6 24 36 hr

Hwangkeumkong 30 47 62 76 88 96 131 ‘145
Jangkyungkong 37 53 67 80 91 98 126 140
Large seed  Suwon 155 14 27 42 56 70 83 143 145
Suwon 157 24 43 59 74 86 9% 152 153
Mean 2 43 58 72 84 93 138 146

SD 1.8 13.6 13.2 12.9 11.4 8.1 8.7 2.9
Bangsakong 35 58 75 91 104 115 128 183
Eunhakong 27 53 73 ) 110 120 133 186
Small seed  MS 91042 2 45 60 81 102 116 139 154
MS 91088 23 43 64 83 99 112 131 160
Mean 27 50 68 86 104 116 133 171

SD 6.6 6.6 8.1 5.5 4.2 2.7 5.5 17.7
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Table 3. Varietal difference of cotyledon dam-
age after imbibition and germination
rate at 25C in soybean

Seed ) Seed Cotyledon Germination rate (%)
i Variety density damage

size 18 24 30 36 48hr
(W/V) (%)

Hwangkeumkong 1.23 100 13 35 46 71 82

Large Jangkyungkong 1.20 94 13 43 75 88 8

seed Suwon 155 1.23 24 0 19 4 63 8®
Suwon 157 1.20 78 1 27 5 68 7%
Mea 1.22 74 7 31 55 73 &4
SD 0.02 3.6 11815982 3.0 26
Bangsakong  1.20 0 46 8 96 9 100
Small Eunhakong 1.2 0 45 78 8 94 98
seed MS91042 1.24 0 17 81 77 & ¢
MS910838 1.22 0 0 39 72 78 91
Mean 1.22 0 21 64 8 89 B
SD 0.016 0 16.2 168 83 7.3 25
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Table 4. Comparison of hypocotyl length and fresh weight in 48 hr after imbibition at 25°C in soybean

Seed . Hypocotyl length(mm) Hypo. Fresh weight(mg /seed)
. Variety thick

size 26 36 48 hr (mm) Coty.  Hypo. Hypo /Coty
Hwangkeumkong 7.6 17.2 26.9¢¢ 2.32° 701 105 0.149

Large Jangkyungkong 8.9 15.3 25.6% 2.11° 561 82 0.149
Suwon 155 5.0 11.7 22.7¢ 2.01% 701 86 0.123
Suwon 157 6.7 11.4 21.7¢ 1.82¢ 592 72 0.121
Mean 7.1 13.9 24.2<¢ 2.07 639 86 0.136
SD 1.6 2.8 24 0.21 73 13.8 0.016
Bangsakong 12.6 19.1 29.5% 19454 283 84 0.298

Small Yeunhakong 7.1 13.8 25.4 9% 1.84¢ 228 71 0.310
MS91042 9.9 154 32.1% 1.72¢ 260 79 0.302
MS61088 9.6 18.0 3372 1.79¢ 248 76 0.306
Mean 9.3 17.6 30.2 1.82 255 78 0.304
SD 2.2 2.6 36 0.09 26 5.4 0.005

* Data in same colunm followed by the same letter are not significantly different at the 5% level probability accord-

ing to Duncan’s Multiple Range Test

** The abbreviated word, Coty. and Hypo. stand for cotyledon and hypocotyl, respectively
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Table 5. Correlation coefficients between 100 seed weight, seed

after imbibition and water uptake of seed

component rate, seed damage

Variable X2 X3 X4 X5 X6 X7 X8
100 seed weight  (X1) —0.738*  —0.959** 0.743* —0.242 —0.674* 0.285 0.783*
Seed coat rate (X2) - 0.783* —=0.767*  —0.345 0.047 0.490 0.161
Radicle rate (X3) - - —0.809** 0.165 0.553 0.837**/ —0.388
Cotyledon damage (X4) - - - 0.314 —0.135 —0.473 —0.009
Water uptake lhr (X5) - - - - 0.829** 0510 . —0.759*

3hr (X6) - - - - - 0.877* —0.625
Shr (X7) - - - -~ - - —0.453
24hr (X8) - - - - - - -

* x%
s
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