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Effects of Seeding Rate and Depth during Broadcast Sowing on Growth and Yield of
Foxtail millet (Setaria italica L.) and Proso millet (Panicum miliaceum L.)

Ki-Youl Jung', Young-Dae Choi', Young—Son Cho?, and Seung-Ho Jeon®'

ABSTRACT This study was conducted to evaluate effects of seeding rate and depth during broadcast sowing on growth and yield
of foxtail millet and proso millet over 2 years. The rate of sowing seeds was adjusted to 5, 7, 10 and 20 kg per ha on foxtail millet,
and 5, 10, 15 and 30 kg per ha for proso millet. Sowing depth was 0.5, 1, 3, 5, 7, and 10 cm used tractor rotary attachment for
shallow-tilling. The rate of seedlings standing when foxtail millet and proso millet were sowed to a depth of 0.5~5 cm was
72.0~78.0% and 73.0~80.5%, respectively. Plant height and weight at the three-leaf stage after emergence was highest for the
treatment with 3 cm rotary depth. As the rate of broadcast seed sowing increased, plant length, diameter, seed length, and seeds on
the panicle decreased. The grain yield of foxtail millet was highest with broadcast seed sowing of 10 kg per ha (3652, 3977 kg ha™) and
proso millet was highest at broadcast seed sowing of 15 kg per ha (2226, 2052 kg ha™) in 2012 and 2013, respectively. Therefore, the
optimum rate of sowed seeds under broadcast cultivation was 10 kg ha™ for foxtail millet and 15 kg per ha™ for proso millet. Optimum
sowing depth for foxtail and proso millet under broadcast cultivation was 3 cm, using a rotary tractor attachment for shallow-tilling.
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Table 1. Characteristics of foxtail and proso millet varieties in the experiment.

Crops Variety Growth period Plant height Seed color Endosperm Yield

day cm MT ha
Fotail millet Hwanggeum-jo 103 124 Yellow Non-Glutinous 2.20
proso millet Hwanggeum-gijang 98 142 Brown Glutinous 2.28

Table 2. Chemical properties of soil before the experiment.

Exch. cation

Particle size distribution

pH EC T-N oM Avail. P,Os - Soil texture
Ca Mg sand silt clay

(1:5) dS m? % g kg mg kg! - cmole kg ------ %

6.90 0.21 0.03 10.7 126.6 0.15 5.52 0.85 71.2 243 4.5 sandy loam
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<Cultural practice>

<Shallow rotary>

Fig. 1. Mechanical sowing methods and row spacing for foxtail and proso millet.
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Table 3. Seedling growth characteristics for different rotary depths during sowing of foxtail and proso millet.

Rotary depth Plant height Length of embryonic axis Weight of plant Seedling stand
(cm) (cm) (cm) (g plant™) (%)
Foxtail millet
0.5 14.86" 0.30° 10.75%® 73°
1 15.68% 0.57° 10.49® 75°
3 17.26* 1.97° 14.41* 78*
5 15.12% 2.81% 10.40® 72°
7 14.25% 3.38° 9.80° 55°
10 12.82° 3.97° 7.90° 52°
Proso millet
0.5 15.72% 0.55° 11.53%® 73.0°
1 16.06™ 0.70° 13.86° 79.0°
3 16.88° 2.53% 15.25° 80.5"
5 15.61% 2.64™ 12.85% 78.5"
7 15.29% 4.20° 10.54% 68.5°
10 14.63° 7.64° 7.98¢ 49.5¢

*Within each sampling date, the results followed by the same letter are not significantly different according to DMRT (p<0.05).

Table 4. Mean value of growth characteristics of sowed seeds using broadcast sowing of foxtail and proso millet.

Rate Sowing seed Plant densities Culm length Culm diameter
(Kg ha™) (Plants ha™) (cm) (mm)
Foxtail millet
5 373,150 126.9™ 6.9"
7 535,800 123.8° 6.2°
10 720,990 114.5° 5.1°
20 1,026,850 105.2° 4.2°
Proso millet
5 446,300 118.4% 6.7
10 560,800 104.9° 6.5"
15 745,990 101.3% 6.2%
30 1,024,690 92.6° 5.7°

*Within each sampling date, the results followed by the same letter are not significantly different according to DMRT (p<0.05).
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Table 5. Mean value of yield components by rate of sowed seeds for broadcast sowing of foxtail and proso millet.

Rate Sowing seed Panicle length

Seeds of Panicle Wt. 1,000 seed

(Kg hal) (cm) (ea panicle™) (2
Foxtail millet
5 16.9% 14,282° 3.35°
7 16.3% 10,854° 3.34°
10 10.9° 9,601° 3.52°
20 9.6° 7,374 3.36°
Proso millet
5 38.4% 2,874 5.73°
10 37.1° 1,973° 5.57%
15 35.6% 1,418¢ 5.55°
30 31.8° 818¢ 5.44°

*Within each sampling date, the results followed by the same letter are not significantly different according to DMRT (p<0.05).
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Fig. 2. Yield response of foxtail and proso millet by rate of
sowed seeds for broadcast sowing. A: Foxtail millet,
B: Proso millet.
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