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Relationship between Seed Size and
Seed Vigor in Soybean.

Keum Yong Park*, Won Yul Choi**, Dong Hee Chung*, and Seok Dong Kim *

ABSTRACT : This experiment was carried out to investigate the difference of seed vigor accord-
ing to seed size, and the physiological aspects and physico-chemical phenomena related with seed
vigor in soybean cultivars. Portion of seed coat and radicle to entire seed was much higher in
cultivars with small seed than with large. Seed coat rate ranged 7.9% to 9.9%, and radicle 2.5% to
3.3% in small seed group, Whereas in large seed, seed coat rate did 5.5~6.4% and radicle, 1.5 to
2.1%. After accelerated aging treatment, there are significant difference in germination ability be-
tween seed size. The germination rate after aging ranged 47 to 80% in cultivars with small seed,
but in large seed, only 14 to 24%. After seed was carried out dehydration in incubator at 25 after
soaking for 6 hours, the moisture content of seed in drying for 12 hour was 25.5% in small seed,
while it was 51% in large seed. Electrical conductivity, leaching soluble nitrogen and sugar con-
tent were higher in large seed cultivars. Besides, cotyledon damage after soaking was occurred
frequently in large seed cultivars, and seed vigor within same cultivars was higher in small seed
than large.
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Table 1. Comparison of morphological characteristics in seed used.

Seed size Cultivar Seed coat 100 seed Seed size Hilum
group color weigth( &) L X W(mm) color length (mm)
GC 82341—146 Y 10.8 32.2 Br 2.46
smmall GC 82334—29 Y 11.5 41.6 Br 2.80
G 2120 G 5.9 27.9 B 2.64
AGS 314 G 6.3 33.4 B 2.78
AGS 302 Y 21.7 66.0 Br 3.12
medium GC 82344—50 Y 20.3 58.5 B 3.30
GC 84012—20 G 15.4 44.8 B 3.58
GC 82180—18 G 16.8 53.3 B 3.54
TSUYUNOKO Y 33.3 78.0 Wt 3.33
large AGS 292 Y 35.7 83.7 Wt 3.22
GC 86056 — 44 G 28.5 72.2 Br 3.06
HATSTUTAKA G 33.0 83.4 B 4.15

* The abbreviated word, Y,G,L, W,B,Br, Wt, stand for yellow, green, length, width,black,brown, and white, re-

spectively
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Table 2. Comparison of morphological characteristics of soybean used in the experiment.

Culti Seed* 100 seed seed coat Seed component rate(%)
ultivar
coat color weigth( ) tickness (mm) coat Embryo Cotyledon

GC 82341-14 Y 11.3 h** 135 b 9.0c 2.5d 88.5
GC 82334-29 Y 12.0h 108 e 7.9d 2.6¢c 89.5
G 2120 G 6.01 147 a 9.9a 3.3a 86.8
AGS 314 G 6.51 150 a 9.4Db 31lb 87.5
AGS 302 Y 22.3d 135b 7.1e 2.5d 90.4
GC 82344-50 Y 20.9e 107 e 6.51 2.1ef 91.4
GC 84012-20 G 159¢g 135Db 7.2¢e 2.2e 90.6
GC 82180-18 G 17.0f 129 ¢ 7.2e 2.4d 90.4
TSUYUNOKO Y 35.2b 132 be 6.2g 2.11 91.7
SGS 292 Y 37.6a 123d 55h 19¢g 92.6
GC 86056-44 G 29.6 ¢ 148 a 6.4 f 1.8h 91.8
HATSTUTAKA G 34.4b 148 a 5.6h 1.51 92.9

* The abbreviated words, Y, G, stand for yellow, green, respectively.
* Means followed by same letters are not significantly different at 5% probability level according to Duncan’s

Multiple Range Test.

Table 3. Comparison of germinability and seed vigor Vamong cultivars.

100 seed  Moisture

Cold stress(10C) GR

Cultivar weight content StG* GR cGV ER MED Abn, Sd after

(#) (%) %) (%) (%) (%) (day) (%)  aging
GC 82341-14 10.8 9.7 98 96 16.8 97 8.5 8 66
GC 82334-29 11.5 9.3 100 94 17.4 97 7.5 4 47
G 2120 5.9 9.7 98 98 17.5 99 7.0 1 80
AGS 314 6.3 9.9 99 95 17.3 99 7.0 0 69
AGS 302 21.7 9.3 96 88 16.8 90 8.8 31 35
GC 82344-50 20.3 9.4 98 96 17.2 97 9.0 17 50
GC 84012-20 15.4 9.4 98 95 16.8 96 8.0 19 ] 71
GC 82180-18 16.8 10.0 100 90 17.1 96 95 16 48
TSUYUNOKO 33.3 9.5 89 71 16.9 63 10.4. 40 14
AGS 292 35.7 9.7 92 64 16.3 67 10.3 24 17
GC 86056-44 28.5 9.9 93 60 15.9 58 10.7 24 23
HATSTUTAKA 33.0 9.7 95 54 15.8 63 11.0 28 24

* The abbreviated word, StG, GR, CGV, ER, MED, Abn.Sd stand for standard germination rate, germination
rate, coefficient of germination velocity, emergence rate, mean emergence date and abnormal seedling, re-

spectively.
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Table 4. Comparison of physical and chemical characteristics of seed.

Seed density Damage (%) Chemical composition(%)

Varieties -

(W/V) Coty. Coat Protein Qil Carbohyrate  Fiber
GC 82341-14 1.20 16 0 38.72 19.46 22.67 45.8
GC 82334-29 1.16 16 0 37.47 19.89 21.09 45.8
G 2120 1.24 1 0 39.68 15.15 17.50 43.8
AGS 314 1.20 0 0 42,07 18.14 17.01 44.4
AGS 302 1.24 38 10 42.61 21.63 21.43 42.6
GC 82344-50 1.16 17 18 34.08 21.32 23.17 44,9
GC 84012-20 1.16 20 0 36.34 19.94 18.64 43.7
GC 82180-18 1.19 12 0 38.33 20.06 21.44 45.0
TSUYUNOKO 1.22 40 25 40.21 19.90 22.58 41.1
AGS 292 1.03 36 20 40.86 20.76 21.79 44.3
GC 86056-44 1.25 24 0 37.94 21.65 20.88 45.7
HATSTUTAKA 1.21 16 15 41.38 19.19 22.10 42.9

* The abbreviated word, coty., coat,, fiber stand for cotyledon, seed coat, crude fiber of seed coat,respectively.
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Table 5. Electrical conductivity,soluble-sugar,soluble nitrogen, pH of leaching solution in twelve

soybean varieties.

Electrical Soluble-sugar Soluble-nitrogen
.. H of

Varieties conductivity Seed Leachate Seed Leachate 2 ol'n

(4 amps) mg/g ug/g ug/g ug /g
GC 82341-14 35 ef* 56 27.6 251 18.3 5.4cd
GC 82334-29 40e 119 25.3 272 18.2 5.9ab
G 2120 25 f 100 - 23.1 . 394 23.4 6.6 a
AGS 314 30f 98 22.6 374 30.2 6.0 ab
AGS 302 63 ¢ 114 33.8 351 55.3 51d
GC 82344-50 55d 118 24.1 261 28.5 5.5 bc
GC 84012-20 47 de 113 24.1 308 22.5 5.9 ab
GC 82180-18 49 de 135 - 18.4 355 25.0 5.3cd
TSUYUNKO 84 a 113 34.8 269 37.8 4.7e
AGS 292 76 b 123 25.0 390 41.3 49e
GC 86056-44 72b 123 39.6 370 56.8 51d
HATSTUTAKA 74 b 150 ~ 36.2 330 69.8 51d

* Means followed by same letters are not significantly different at the 5% level using Duncan’s Multiple Range

Test.



Table 6. Comparison of fresh weight and dry weight in seeding among 6 varieties,

fresh weight (mg /plant) dry weight (mg /plant) D. Wt

Varieties coty hypo un-leaf root total coty hypo unleaf root total A+B+Ctcoty F. Wt
GC 82341-14 500 298 54 302 1,154 59.1 244 9.1 15.2 107.8 0.82 9.3
GC 82334-29 486 254 4] 201 982 564 189 7.3 12.0 946 0.68 10.3
AGS 302 825 484 79 291 1,679 114.8 41.8 144 21.7 1927 0.68 11.5
GC 82344-50 812 365 52 256 1,485 147.0 348 12.2 18.7 212.7 0.45 14.3
GC 86056-44 1,210 494 63 381 2,148 213 28.0 114 254 277.8 0.30 12.9
HATSTUTAKA 1,188 793 130 445 2,556 215 68.5 250 32.7 341.2 0.59 13.4
Table 7. Change of electrical conductivity and éeed \}igor according to seed storage period.

100 seed Electric St. G Emergence Predicted
Varieties Wt. (#) conduct (¢ amps) (%) rate(%) vigor

6 8 6 18 6 18 6 18 6 18hr
GC 82341-14 11.3 12.8 35 42 98 92 100 70 52 21
GC 82334-29 12.0 12.3 39 39 100 78 100 60 58 15
G 2120 5.9 6.8 25 25 98 94 100 96 79 14
AGS 314 6.5 7.7 21 32 99 100 100 96 98 25
AGS 302 22.3 20.8 63 62 96 82 92 44 20 18
GC 82344-50 20.9 - 55 - 98 - 98 - 39 -
GC 84012-20 15.8 15.9 41 54 98 90 98 96 61 22
GC 82180-18 17.0 17.2 48 54 100 86 100 48 54 6
TSUYUNOKO 34.6 32.7 85 84 89 76 64 26 24 5
AGS 292 37.2 38.8 73 70 92 80 74 48 22 11
GC 86056-44 29.6 37.8 73 68 93 56 40 22 43 9
HATSTUTAKA 34.3 35.8 74 74 95 70 50 46 27 4

* The abbreviated word, Electric conduct. ,St. G stand for electrical conductivity (. amps) and standard ger-

mination rate, respectively.
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Table 8. Comparison of seed characteristic between large and small seeds in same cultivar.

Varieties Seed weight Seed coat Embryo Cotyledon Electrical
(mg /seed) (%) (%) (%) conductivity (g mp /)
GC 82341 118 (L) 8.9 2.5 88.6 39
103 (S) 9.0 2.5 88.5 34
AGS 292 335 (L) 5.3 1.6 93.1 76
205 (S) 6.5 2.0 91.5 63
HATSUTAKA 394 (L) 5.1 1.4 93.5 82
232 (S) 6.3 1.9 91.8 67

* The abbreviated word, L, S, stand for large and small seed, respectively.

Table 9. Effect of seed size on germination and dry Weight of seedling at 20C.

v Seed Wt, G.R ER’ Cotyl Dry weight(mg) /seedling
arieties
e (mg /seed) (%) (%) Damage(%) Coty Leaf  Hypo Root Sum
GC 82341 118 (L) 98 98 2 56 9 24 15 107
103 (S) 96 97 0 50 7 17 11 85
AGS 292 335 (L) 56 52 32 211 9 36 27 283
205 (S) 74 68 12 116 11 31 24 183
HATSUTAKA 394 (L) 64 60 18 209 25 69 31 334
232 (S) 71 74 6 131 23 43 29 221

* The abbreviated word, G. R, E. R, cotyl,, leaf, hypo stand for germination rate, emergence rate, cotyledon, .

primary leaf, hypocotyl, respectively.
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Table 10. Correlation coefficients for the various characteristics of seed, germination ability, seed
vigor, electronical conductivity, soluble nitrogen content, crude fiber of seed coat.

Variable GR GCV  SCR

TH HL D CON LSN PH

100 seed weight (SWT)
Germination rate(GR) 0.83** 0.71*
Coefficient velocity(GCV) 0.62
Seed coat rate(SCR)

Embryo rate(ER)

Coat thickness(TH)

Hilum length(HL)

Dehydration(D)

Conductivity(CON)

Leaching soluble—N(LLSN)

pH of exduate(pH)

-0.82** -0.68* -0.93** -0.87** -0.05 0.80* 0.87* 0.89* 0.82** -0.81**
0.76* 0.04 -0.68* —-0.70* -0.84™ -0.79* 0.64*
0.81** -0.03 -0.07* -0.66* -0.78* -0.83** 0.48

0.91* 0.09 -0.85* —0.90** -0.79** —0.55 0.65*

0.18 —0.84** —0.84** -0.80** 0.59 0.62
-0.10 0.15 0.08 0.38 -0.03
0.79** -0.10 0.60* —0.53

0.27 0.59* -0.63*

0.64* —0.67*

-0.92

*, ** Symbols are significant at 5% and 1% level, respectively.
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Fig. 2. Relationship between 100 seed weight
and electronical conductivity after im-
bibition in soybean,
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