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Effects of Specific Gravity on Germination and Emergence of Foxtail Millet (Setaria
italica Beauvois)
Ki-Youl Jung', Young-Dae Choi?, Hyen-Chung Chun?, Sang-Hun Lee?, and Seung-Ho Jeon®'

ABSTRACT The establishment rate of foxtail millet seeds is greatly affected by soil environment conditions. To enhance
germination viability and stable production of foxtail millet seeds, it is important to select seeds with a high density. Therefore, this
study tested the selection of high-quality seeds using salt solution (specific gravity: 1.000, 1.005, 1.010, 1.015, 1.020, 1.025, 1.030,
1.035, and 1.040 g L") and investigated their germination rates, percentages of emergence, and seeding quality. In this study, three
varieties were tested: ‘Hwanggeum’, ‘Samdachal’, and ‘Kyeongkwani’. The thousand seed weight of all three varieties increased
proportionally with specific gravity. The highest thousand seed weight was observed at the selection with 1.040 g L™ specific gravity,
which also had the highest germination rate of 88.3%, 86.7%, and 90.6%, for ‘Hwanggeum’; ‘Samdachal’; and ‘Kyeongkwanl’,
respectively. The results of seeding quality indicated that higher the specific gravity during selection, the higher were the values of
plant growth (plant height, leaf length, stem diameter, root length, root weight, and stem weight). All the three varieties were found
to be longer or heavier for seeds selected at the specific gravity of 1.040 g L. The packing germination viability investigation found
that higher the specific gravity for selection of seeds, the higher was the percentage of emergence (PE) and the emergence rate index
(ERI). The PE was the highest for seeds selected at 1.040 g L™ specific gravity (85.3, 83.0, and 87.0%), and ERI was also as high as
2.82 d' m™ or more at 1.040 g L. Selection of seeds with salt solution resulted in high germination viability of foxtail millet.
Therefore, sowing seeds selected at 1.040 g L' specific gravity is expected to help substantially in increased productivity.
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Table 1. Characteristics of tested foxtail millet varieties.

Cultivars Growing days (day) Culm length (cm) Seed color Endosperm
Hwanggeum 103 124 yellow nonglutinous
Samdachal 133 128 gray glutinous
Kyeongkwanl 135 118 blue gray glutinous

Table 2. Initial chemical properties of soil.

q EC TN oM Avail. P20 Exch. cation Aggregate distribution
(11)’5) (dS m™) (‘;) ( k ) (‘I’;‘l * %1)5 (cmol. kg™) (%) Soil texture
. (V]
& ke & k& K Ca Mg sand silt clay

6.9 1.9 0.03 13.59 802 1.05 8.24 1.14 543 374 8.3 sandy loam
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Table 3. Comparison of germination rate and 1,000 seed weight by seed specific gravity of foxtail millet.

Specific gravity 1,000 seed weight (g)

Germination rate (%)

(g L Hwanggeum Samdachal Kyeongkwanl Hwanggeum Samdachal Kyeongkwanl
Control 2.70 221°F 242°F 69.4 ¢ 66.1 ¢ 78.3 ¢
1.000 2.89° 243° 2.55°¢ 77.8° 75.6 ¢ 82.2
1.005 293¢ 2.44 % 2.57% 80.0 80.0 ™ 84.4°
1.010 2,93 2.46 ¢ 2.57¢ 83.9 82.2 % 85.0
1.015 2,94 247 "% 2.58 < 84.4 833 85.0 °
1.020 2.95 b 2.47 % 2.58 bed 85.0 *° 85.0 85.6 ™
1.025 2.96 > 248 ® 2.59 bed 85.0 85.0 86.1
1.030 2.96 * 248 % 2.59 b 87.2%® 85.6° 86.7
1.035 2.98 % 2.49 % 2.60 ® 87.8 % 86.7 ° 90.0 *
1.040 299 249° 2.62° 88.3° 86.7° 90.6°

*Within each sampling date, the results followed by the same letter are not significantly different according to Duncan’s multiple

range test (p < 0.05).
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Table 4. Effects of specific gravity on growth characteristics at seedling stage of foxtail millet.

Cultivars Specific Plant height Leaf length Stem diameter SPAD
gravity (cm) (cm) (mm) value
Control 19.0 ¢ 12.7¢ 2281 14.8 ¢
1.000 20.3 % 13.4 % 2314 15.5
1.005 20.4 > 13.4 2.46 15.7 b
1.010 20.5 % 13.5 % 2.57 %4 15.9 b
u 1.015 20.5 % 13.5 % 2.69 16.5 b
wanggeum
£8 1.020 20.8" 13.5 " 275 % 17.0 <
1.025 21.1%® 13.6 ™ 2.81 % 17.9 ®°
1.030 21.2%® 13.8° 2.85%® 18.1 %
1.035 212 14.1° 2.88 % 18.1 %
1.040 22.7° 152° 3.14° 19.1°
Control 173°¢ 11.8°¢ 2.46° 17.7°
1.000 18.0 * 12.3 % 248° 18.1°
1.005 18.0 % 12.3 ¢ 2.49° 18.1°
1.010 18.0 * 12.5 ¢ 249° 18.2°
1.015 18.7 ¢ 12.7 ®¢ 2.55%® 18.3°
Samdachal b b b b
1.020 18.9 12.9 ¢ 2.58 ¢ 18.6
1.025 19.1 % 13.1 ®¢ 2.61® 18.9°
1.030 19.5 % 13.4® 2,62 192 %
1.035 19.8 ° 13.7% 2.63® 19.6 ®
1.040 20.0 ° 13.7°¢ 2.77° 20.9°
Control 18.6 ¢ 12.54¢ 2.07 ¢ 13.8°
1.000 19.0 % 12.8 220 143 %
1.005 19.2 b 13.1 b 2.30 b 14.4
1.010 19.3 % 13.3 b 237 % 14.5%®
K vl 1.015 20.1 ¢ 13.9 abed 2.43 ¢ 15.5%®
yeongiewan 1.020 20.6 ¢ 14,1 ebed 2.44 ¢ 15.6
1.025 20.6 ¢ 14.3 @ 2.50 15.7 %
1.030 20.8 ® 14.5 ¢ 252 17.1%
1.035 21.7° 14.6 ® 2,56 ® 17.6 °
1.040 222° 15.4° 2.63° 17.6 °

*Within each sampling date, the results followed by the same letter are not significantly different according to Duncan’s multiple

range test (p < 0.05).
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seedling stage of foxtail millet.

Cultivars Specific Root length Root weight Stem weight
ravit cm 5plant’ 5plant™
gravity g 5p g 5p
Control 9.2 ¢ 1.00 ¢ 238°¢
1.000 9.6 1.10 ® 2.42 %
1.005 9.8 1.11 ¢ 2.45°%
1.010 10.1 @< 1.12 @ 247 "%
- 1.015 10.4 @ 1.13 abe 2.51°%
wanggeum
g8 1.020 10.6 ® 1.18 *¢ 2.67
1.025 10.6 ® 1.23 ¢ 2.69 e
1.030 10.9* 1.26 *¢ 2.70 *°
1.035 11.12 1.34 % 2.92%®
1.040 11.12 1.36 ° 3.14°
Control 8.5° 1.06 ¢ 2.02°
1.000 8.7° 1.10 * 2.06°
1.005 89° 1.16 % 2.07°
1.010 92 ® 1.20 *° 2.10°
1.015 9.5® 1.22 ab¢ 2.00
Samdachal b 5 b
1.020 9.6 1.22 ¢ 2294
1.025 9.7%® 1.28 ®° 232
1.030 9.9 1.31 ®° 238
1.035 10.0 1.38 % 251
1.040 11.4° 1.46 ° 2.59°
Control 9.1° 0.40 ¢ 1.52¢
1.000 92° 0.51 1.72
1.005 93° 0.66 1.89 b
1.010 94° 0.72° 1.97 ¢
K Cwanl 1.015 94° 0.73° 1.99 @
congkwan
veong 1.020 10.2 @ 0.76 ® 2.07 ¢
1.025 10.6 ® 0.78 2.24 ®
1.030 10.9 @ 0.81 % 225%®
1.035 12.1° 0.83 ® 231°
1.040 123° 0.91° 2.38%

*Within each sampling date, the results followed by the same letter are not significantly different according to Duncan’s multiple

range test (p < 0.05).
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o} ol o2l Ago] L= Aoz & S Qg ulaf 212k 35.8, 29.7, 28.0% 2 & F7l&o] RAME T
t}. o]#3t Z3}= Camargo & Vaughan (1973)0] H 113t (Table 7). BaZotdre HFAlo] w2 SAYFS Fof
T gEo] W2 FA= Aol oA, BY4 . A AFE Bylow, g, At olAE HIFAl 1.035

FHjs AR} SAJSH Ao 2 HAtHlung ef al., 2012). g Lo A] 2,559} 2.91 A& AP T oA 2.84 A= 7}
A ATt AR T 3L Sobg Ao AR oo

290} o] HFAHo] £ FAUSE FohAt A4S 1

Table 6. Analysis of variance (F value) on field emergence at seedling stage of foxtail millet.

Source of variation Degrees of freedom PE' MET ERI
Cultivar 2 0.03"* 5.65™ 0.66™
Specific gravity 9 17.40" 2.13™ 11.96"

'PE (percent emergence), MET (mean emergence time), ERI (emergence rate index)
s T ™. No significance, significance at 0.05 and 0.01 probabilities, respectively.
Table 7. Effects of specific gravity on field emergence at seedling stage of foxtail millet.

Specific Hwanggeum Samdachal Kyeongkwanl

gravity PE' MET ERI PE MET ERI PE MET ERI

(g L' (%) (days)  (d' m™) (%) (days) (d' m") (%) (days) (d' mY)
Control 495 ¢ 3.07° 1.70 ¢ 53.3 ¢ 3.27° 1.73 ¢ 59.0 ¢ 3.05° 1.93°¢
1.000 552 % 3.02 % 2.08 ¢ 59.7 < 3.14° 1.93¢ 59.8 ¢ 3.03° 2.08°¢
1.005 62.0 ¢ 3.01%® 2.16 ¢ 62.8° 3.09° 2.02¢ 62.0 2.97°%® 2.16 ¢
1.010 70.2 ¢ 2.98 237 66.0 3.09° 2,11 64.2 ¢ 2.94 % 2.18¢
1.015 71.2°¢ 2.96 ™ 241 68.3 ° 3.05° 2.24° 65.2° 2.93 % 2.191¢
1.020 71.8°¢ 2.95® 242 70.5° 298" 2.38°¢ 66.8 °© 2.88° 235°¢
1.025 72.8° 2.95® 2.53°¢ 72.5° 2.98 % 243" 73.0° 2.88° 2.56°
1.030 76.2° 291° 2.63° 79.2 % 2.96 " 2.52° 74.8° 2.87° 2.60°
1.035 77.7° 2.66 ¢ 2.64° 81.3 % 291°¢ 2.79 ° 82.5 % 2.85% 2.82°
1.040 85.3° 2.55°¢ 2.82° 83.0° 291° 2.86° 87.0° 2.84¢ 2.87°

PE (percent emergence), MET (mean emergence time), ERI (emergence rate index)
*Within each sampling date, the results followed by the same letter are not significantly different according to Duncan’s multiple
range test (p < 0.05).
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