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Differences of Germination Rate, Degree of Solute Leakage and
Water Uptake Rate of Soybean Seeds in Two Storage Periods

Beom Young Son*, Keum Yong Park™, Seok Dong Kim* and Soo Hee Kim**

ABSTRACT : This investigation was conducted to investigate if germination rate, degree of sol-
ute leakage and water uptake rate of seeds are a meaningful informatian for the selection cri-
teria among soybean genotypes and to find out their characteristics in the variable temperature
and moisture conditions encounted during long-term warehouse storage. Germination rate in
soybean sprouting box and petri dish differed largely among genotypes stored for twenty months
but there was little difference when stored for eight months, Length of hypocotyl was shorter at
twenty months of storage than at eight months. Degree of solute leakage of Paldalkong and
Pulmuwon was twice higher than that of SS88038 lines at twenty months of storage, In 30
minutes after imbibition, water uptake rate in all genotypes stored for twenty months was faster
than these stored for eight months, and water uptake rate in Paldalkong and Pulmuwon stored
for eight months was 1.5 and 2 times faster than in SS88038 lines. In correlation coefficients, the
germination ability and emergence exhibited significantly negative correlation with degree of
solute leakage at twenty months of storage. Water uptake rate in soybean seeds stored for eight
months had highly significant positive correlation with degree of solute leakage in 30 minutes
and one hour after imbibition while for twenty months of storage, it had highly significant posi-
tive correlation with that in 30 minutes, one hour and three hours after imbibition, In eight
months of storage, the number of open micropyle had positive correlation with water uptake rate
at 30 minutes after imbibiton, But in seeds stored twenty months, it wasn’t correlated with
water uptake,
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Table 1. Characteristics of soybean varieties used in the experiment

Variety Seed coat Seed 100 Seed Remark
color shape weight
Paldalkong Yellow¥ Ovule 15.9
Pulmuwon Yellow Round 8.2
Bangsakong Yellow Round 13.1
Danyeobkong Yellow Round 14.0
5588038-5-1-2 Yellow Round 11.7 Bangsakong /SS87001
SS588038-10-4-3 Yellow Round 11.6 "

# Pulmuwon : ‘93 collection (Introduction from Japan)
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Table 2. Genotypic difference for germination ability and emergence at 20 and 8 months of

storage

Germination rate Emergence rate

Variety Sprouting box Petridish Sand box
20* 8 20 8 20 8

................................. Gttt e
Paldalkong 6! 96° 0° g7° 30f 93
Pulmuwon 10¢ 864 274 70¢ 40° 83°
Bangsakong 30° 90° 50° 93° 83° 87"
Danyeobkong 35¢ 90¢ 80° 1007 707 978
S588038-5-1-2 70° 9g® 85° 97° 83° g7ab°
5588038-10-4-3 80% 1007 95% 97° 90? 1007
Mean 398 92 56° 924 668 934

# ! Values followed by the same letter in the column or row are not significantly different at 5% probability

level by DMRT.
* 1 storing period.



Table 3. Hypocotyl length and thickness, and fresh weight of soybean sprouts at 20 and 8

months of storage

Hypocotyl Hypocotyl Fresh weight
Variety length thickness Cotyledon Hypocotyl
20* g 20 8 20 8 20 8
............ mmes- crvineniinng /105€€dS e reeees
Paldalkong 37.0° 73.8° 2.05° 1.95° 2.86° 3.56° 1.07* 1.76°
Pulmuwon - 57.6° - 1.92f - 1.98¢ - 1.15°
Bangsakong 35.4¢ 55.6¢ 2.05° 2.15" 3.18° 3.15° 0.89" 1.58"
Danyeobkong 41.6° 58.7° 1.88° 2.36° 2.86° 3.50 1.07° 1.76°
$588038-5-1-2 36.4° 58.3" 2.00° 2.24¢ 2.62¢ 3.19° 1.01° 1.65°
S588038-10-4-3 2.7 65.4 2.01° 226 2.59" 3.02¢ 1.05 1.60°
Mean 3864  6L6°  1.99% 215 282  3.00%  115*  1.58°

# @ Values followed by the same letter in the column or row are not significantly different at 5% probability

level by DMRT,
* % : storing period.
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Table 4. Rate of germination in soybean sprouting box at 20 and 8months of storage

20 months 8 months
Variety Days of germination Days of germination
1 2 3 1 2 3
.................................... Gfperneieiiiiiriiieiiien e

Paldalkong 0 2 6 32 96 96
Pulmuwon 0 2 10 30 86 86
Bangsakong 0 14 30 32 90 90
Danyeobkong 4 28 35 12 70 90
$588038-5-1-2 0 44 70 40 N 98
5588038-10-4-3 2 36 80 50 100 100
Mean 1 21 39 33 89 93




Table 5. Degree of solute leakage* at 20 and
8 months of storage

Variety 20 months 8 months
Paldalkong 1.057% 0.494
Pulmuwon 1.359% 0.459%
Bangsakong 0.938% 0.318°
Danyeobkong 0.717% 0.366%
S5588038-5-1-2 0.634° 0.347%
5588038-10-4-3 0.687¢ 0.348°
Mean 0.906* 0389

# : Values followed by the same letter in the
column or row are not significantly different by
DMRT,

* Solute leakage : absorbance value at 260nm
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Table 6. Changes of weight increase of soybean seeds according to time after imbibition at 20+

2T
Weight increase of seeds
Variety 20 months 8 months
0.5 1 3 6hr 0.5 1 3 6hr
................................. %...
Paldalkong 242 342 68 105® 23 312 69° 102¢
Pulmuwon 21% 342 76 1072 16° 30* 872 110*
Bangsakong 23% 332 67° 102¢ 11° 18° 604 103
Danyeobkong 18¢ 28° 64° 99¢ 11¢ 18° 614 101
S588038-5-1-2 17¢ 27° 63° 104° 10° 16° 60¢ 104
5588038-10-4-3 19¢d 30° 66™ 106 10° 18° 665 108
Mean 204 314 674 1044 138 228 674 1042

# : Values followed by the same letter in the column or row are not significantly different at 5% probability
level by DMRT
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Table 7. Correlation coefficients among seed characters after 8 months storage

Variable B C D E F G H I J
A 0.592* 0.577* —0.309 0.156 —0.751™ —0.425 —0.579" —0.494* 0.097
B 0.657* —0.287 0.817*  —0.248 —0.180 —0.543 —0.860* —0.584*
C —0.071 0.424 —0.499* —0.160 —0.312 —0.416 —0.152
D 0.042 0.168 0.535* 0.553* 0.357 —0.239
E 0.085 0.323 —0.070 —0.637" —0.835"
F 0.353* 0.313 0.097 —0.393
G 0.896* 0.458 —0.274
H 0.787* 0.058
I 0.592**

* = - Significant at 5% and 1% levels, respectively.

A : Germination rate in soybean sprouting box

B : Germination rate in Petridish C : Emergence rate on sand

D : Degree of solute leakage E : 100 seed weight

F : Number of open micropyles

G : Water uptake rate after 30min H : Water uptake rate after lhr.

I : Water uptake rate after 3hr J : Water uptake rate after 6hr

— 100 —



Table 8. Correlation coefficients among seed characters after 20 months storage

Variable B C D E F G H I J
A 0.882* 0.852*  —0.725"™ —0.055 —0.763* -—0.690* —0.700™ -0.575" 0.013
B 0.889* —0.687* —0.119 —0.600% -—0.827 —0.822* -0.605" —0.319
C —0.662* —0.065 —0.486* —0.610® —0.640* —0.604™ —0.319
D —-0.378 0.462 0.584* 0.724* 0,759~ 0.307
E 0.084 0.217 —0.163 —0.643* —0.389
F 0.376 0.313 0.245 —0.395
G 0.879* 0.506* 0.321
H 0.784™ 0.473
I 0.582*

* = . Significant at 5% and 1% levels, respectively.
A : Germination rate in soybean sprouting box

B : Germination rate in Petridish
D : Degree of solute leakage

F : Number of open micropyles

G : Water uptake rate after 30min
I : Water uptake rate after 3hr
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C : Emergence rate on sand
E : 100 seed weight

H : Water uptake rate after lhr.
J : Water uptake rate after 6hr
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