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Growth Characteristics and Yields of Native Summer Forage Crops as

Affected by Seeding Rate in No-Tillage Paddy Fields
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ABSTRACT

This experiment was carried out to determine effects of seed rate of native grasses, called native summer forage crops (NSFC), on
their growth characteristics and yields in no-tillage paddy fields in central provinces. NSFC cultivation was performed according to
the agricultural guidelines of the Rural Development Administration (RDA) during 2020 to 2022. Echinochloa crusgalli ‘Jeju native’,
Setaria viridis ‘Korean native type’, Digitaria sanguinalis ‘Korean native type’) were sown by various seed rate in the experimental
field 3m x 4m plot) of Department of Animal Resources Development, Seonghwan—eup, Cheonan, Korea in late-May or early-June
for 3 years and harvested in middle-September. Dry matter yields (DMY) in Echinochloa crusgalli and Setaria viridis increased as
increasing seed rate. DMY in 40 kg ha™! of Echinochloa crusgalli was the highest and DMY in 60 kg ha™! of Setaria viridis was the
highest. However, All treatments of Digitaria sanguinalis showed similar DMY. Yields of NSFC were the order of Echinochloa
crusgalli (9,681~11,092 kg ha™) > Digitaria sanguinalis (8,311~9,023 kg ha™") >etaria viridis (3,145~4,749 kg ha™). The contents of
crude protein in NSFC were the order of Digitaria sanguinalis > Echinochloa crusgalli > Setaria viridis. The contents of ADF and
NDF in NSFC were the order of Echinochloa crusgalli > Digitaria sanguinalis > Setaria viridis. As shown in above results, we
suggest that introduction of NSFC is one of the most important skills in order to stably increase yields of forage crops for utilization
of the double cropping system in no-tillage paddy fields.
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Fig.1. Average air temperature and precipitation during the growing season in Cheonan (Southern Korea).

Table 1. Soil chemical properties of experimental site

Cation exchange

Treatment pH Total ?itrogen Organic matter Available-P,0s capacity
(1:5) (%) (g/kg) (mg/kg) (cmol+/kg)
2020" 5.44 0.24 35.73 57.47 14.80
2022? 5.55 0.27 3439 60.23 10.47

DChemical properties of the soil before at the start of the experiment.

JChemical properties of the soil at the end of the experiment.

Table 2. Effects of seed rate of native summer forage crops on their growth characteristics in no-tillage paddy fields

Cold damage

Seed rate Heading stage Plant height Lodging Desease
Forage crops leaf
(kg ha™) (date) (cm) (1-9)° (1-9)° (1-9)°
20 223 3 1 5
Ec' 40 26 Aug. 225 3 1 4
60 219 3 1 4
4 101 2 1 3
5 8 104 3 1 1
Ds 7 Aug.
16 107 3 1 1
24 103 3 1 1
20 130 1 1 7
sv 40 28 July 133 1 1 4
60 128 1 1 3

'EC: Echinochloa crusgalli; *Ds: Digitaria sanguinalis; >Sv: Setaria viridis.

*Cold damage leaf: 1=strong, 9=weak.
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Table 3. Effects of seed rate of Echinochloa crusgalli on its plant height and dry matter yield in no-tillage paddy fields

Seed rate of Echinochloa crusgalli (kg ha™)

Items Year
20 40 60
2020 223 225 219
Plant height 2021 122 109 119
(cm) 2022 161 158 154
Mean 169 164 164
2020 13,994 14,363 15,054
Dry matter yield 2021 6,734 8,021 8,068
(kg ha™) 2022 8,314 11,667 10,155
Mean 9,681%* 11,350° 11,092

* Means with same superscripts within the same row were not significantly different(p<0.05).

Table 4. Effects of seed rate of Dijgitaria sanguinalis on its plant height and dry matter yield in no-tillage paddy fields

Seed rate of Digitaria sanguinalis (kg ha™)

Items Year
4 8 16 24
2020 101 104 107 103
Plant height 2021 130 125 124 117
(cm) 2022 119 120 115 121
Mean 117 116 115 114
2020 5,256 6,180 6,919 7,718
dry Ezﬁer 2021 11,619 11,940 11,594 11,604
(kg ha') 2022 8,059 7,047 6,504 7,748
Mean 8,311% 8,389° 8,339° 9,023

*Means with same superscripts within the same row were not significantly different(p<0.05).

Table 5. Effects of seed rate of Setaria viridis on its plant height and dry matter yield in no-tillage paddy fields

Seed rate of Setaria viridis (kg ha™)

Items Year

20 40 60

2020 130 133 128

Plant height 2021 132 140 138
(cm) 2022 107 106 111

Mean 123 126 126

2020 3,480 4,606 5,715

dry matter yield 2021 5,946 6,578 8,526
(kg ha™) 2022 8.462 7.882 5.019
Mean 3,145% 3,731° 4,749

* Means with same superscripts within the same row were not significantly different(P<0.05).
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Table 6. Effects of seed rate of native summer forage crops on their dry matter yield in no-tillage paddy fields

Native summer forage crops

Items

Echinochloa crusgalli Setaria viridis Digitaria sanguinalis
(Slfgedh;%tg 20 40 60  Mean 20 40 60  Mean 4 8 16 24 Mean
(31\@211;5) 9,681 11,350 11,092 10,708* 3,145 3,731 4,749 3875 8311 8389 8339 9,023 8516

#°\feans with different superscripts within the same row were significantly different (p<0.05).

Table 7. Effects of seed rate of Echinochloa crusgalli on its Chemical composition in no-tillage paddy fields

Seed rate of Echinochloa crusgalli (kg ha™)

Year 20 40 60

ADF'(%) NDF(%) CP*%) ADF(%) NDE(%) CP(%) ADF(%) NDF(%) CP(%)
2020 39.0 66.4 5.2 36.8 66.3 7.6 35.6 65.5 7.6
2021 36.6 65.0 6.6 37.8 67.4 55 37.4 66.7 5.8
2022 41.1 70.2 54 415 69.7 5.8 43.1 70.9 5.7
Mean 38.9 67.2 5.7 38.7 67.8 6.3 38.7 67.7 6.4

'ADF: Acid detergent fiber; NDF: Neutral detergent fiber; *CP: Crude protein.

Table 8. Effects of seed rate of Dijgitaria sanguinalis on its Chemical composition in no-tillage paddy fields

Seed rate of Digitaria sanguinalis (kg ha)
4 8 16 24

ADF'  NDF? cp? ADF NDF CcP ADF NDF CP ADF NDF CP
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

2020 34.8 62.3 6.7 35.0 63.1 7.1 36.3 64.8 73 34.0 63.4 6.4

2021 37.2 68.5 4.8 36 67.4 5.1 36.3 67 6 36.8 67.2 6.8

2022 41.3 68.8 7.2 43.1 70.1 7.6 42.7 69.6 7.1 43.0 69.4 6.4

Mean 37.8 66.5 6.2 38.0 66.9 6.6 384 67.1 6.8 37.9 66.7 6.5
'ADF: Acid detergent fiber; NDF: Neutral detergent fiber; *CP: Crude protein.

Year

Table 9. Effects of seed rate of Setaria viridis on its Chemical composition in no-tillage paddy fields

Seed rate of Setaria viridis (kg ha™)

Year 20 40 60

ADF'(%) NDF(%) CP*(%) ADF(%) NDF(%) CP(%) ADF(%) NDF(%) CP(%)
2020 40.2 68.2 6.3 39.6 68.0 6.6 40.8 68.3 6.5
2021 34.8 64.0 4.6 35.4 63.7 4.4 36.3 63.2 4.4
2022 36.6 64.5 53 36.6 64.3 54 37.6 64.2 53
Mean 372 65.6 54 372 65.3 55 38.2 65.2 54

'ADF: Acid detergent fiber; >NDF: Neutral detergent fiber; *CP: Crude protein.
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