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Effects of Native Summer Forage Crops Seed Mixture after Italian
Ryegrass Cultivation on Botanical Composition and Forage
Production at No-Tillage Paddy Field of Cheonan in South Korea

Jeong Sung Jungl, Bae Hun Leel, Bo Ram Choil,
Ouk Kyu Han®, Hyung Soo Park’, Ki Choon Choi'

Grassland and Forages Division, National Institute of Animal Science
"Department of Crops and Forestry, Korean National University of Agriculture and Fisheries

2 % E Aie FAEE =04 sAANEZES] olZEet gol IHARG) TR E 1A APARZES] AR T A
3, oA EEW AEF), vhgol(F W AER)Y &1t vlgo] oE FEEAL 9 LS AR sk 20174
99RE 20198 9G7HA AAAY =oA 35U, IRGS 1A AYARAE Sup2ehd 0% A & ASSFS
IRG+T1@E: AL 1 10 kg/ha+73oFA1& 10kg/ha+8Fe0] 4kg/ha)oll A& 12,948kg/ha, IRGH+T2(FHEH: Alm
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Abstract This experiment was carried out to evaluate the double cropping system using both
Echinochloa crusgalli (BEC) 'Jeju native', Setaria viridis (SV) 'Korean native type' and Digitaria sanguinalis
(DS) 'Korean native type' linked to Italian Ryegrass (IRG) 'Kowinearly' at the no-tillage paddy fields of
Cheonan between September 2017 and September 2019. This study examined total dry matter (DM)
yields according to the seed mixture ratios of summer native forage crops after harvesting the IRG. The
total DM yields were 12,948 kg/ha for IRG+T1 (seeding rate: EC 10kg/ha + SV 10kg/ha + DS 4kg/ha),
13,931 kg/ha in IRG+T2 (seeding rate: EC 15kg/ha + SV 7.5kg/ha+ DS 3kg/ha), 12,874 kg/ha in IRG+T3
(seeding rate: EC 7.5kg/ha + SV 15kg/ha + DS 3kg/ha), and 12,551 kg/ha in IRG+T4 (seeding rate: EC
7.5kg/ha + SV 15kg/ha + DS 6kg/ha). The total DM yield for IRG+T2 was the highest but there was no
significance in the treatments . As shown in the above results, EC and DS adapted well to paddy field
conditions, while the adaptability of SV appeared relatively lower after harvesting the IRG.
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Fig. 1. Average air temperature and precipitation during the growing season in Cheonan region, South Korea

Table 1. Soil chemical properties of experimental site

pH Total nitrogen Organic matter Available P;0s Cation exchange capacity
(1:5H,0) (%) (g/kg) (mg/kg) (cmol+/kg)
7.74 0.08 12.95 65.17 9.58
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Table 2. Experimental design according to seed mixture of summer native forage crops

Seed mixture(kg/ha)

Treatment
Echinochloa crusgalli Setaria viridis Digitaria sanguinalis;
T1 10 10 4
T2 15 7.5 3
T3 7.5 15 3
T4 7.5 7.5 6
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HZ YRt
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Table 3. Growth characteristics of Italian ryegrass in no-tillage paddy fields

Heading stage Plant height Lodging Disease o
(date) (em) a-oy (1-9) Cold damage leaf (1-9)
1% cut 2™ cut 1" cut 2" cut 1% cut 2™ cut 1" cut 2" cut 1" cut 2™ cut
6 May 26 Aug. 93 77 1 5 1 1 4 4

1 =strong, 9=weak

Table 4. Nutritive values and dry matter yield of Italian ryegrass cultivated in no-tillage paddy fields

Dry matter yield

ADF'(%) NDF(%) CP(%) TDN*(%)
(kg/ha)
1™ cut 2™ cut 1" cut 2" cut 1™ cut 2™ cut 1™ cut 2™ cut 1" cut 2™ cut Total
33.08 32.74 56.13 56.29 8.67 10.03 58.05 63.05 4,865 1,765 6,630

'ADF: acid detergent fiber; *NDF: neutral detergent fiber; >CP: crude protein; “TDN: total digestible nutrients
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Table 5. Growth characteristics by seed mixture of native summer forage crops in no-tillage paddy fields

Treatment Year Heading stage Plant height Lodging Disease Establishment
(Month. Day) (cm) 1-9) (1-9) (1-9)

2018 8.16 114 3 3 3

T1" 2019 9.6 172 1 1 1
Mean +SEM? 8.25 143+13.21 220.54 210.40 210.47

2018 8.16 108 4 3 2

T2 2019 9.6 160 1 1 1
Mean+SEM 8.25 134+15.40 3+0.43 240.33 2+0.32

2018 8.16 112 4 3 3

T3 2019 9.6 164 1 1 1
Mean+SEM 8.25 138+16.62 3+0.40 2+0.53 2+0.51

2018 8.16 108 5 3 3

T4 2019 9.6 148 1 1 1
Mean+SEM 8.25 128+17.33 3+0.67 2+0.41 2+0.44

"1=strong, 9=weak

EC: Echinochloa crusgalli; SV: Setaria viridis, DS: Digitaria sanguinalis

UT1 (kg/ha): EC 10 + SV 10 + DS 4: T2 (kg/ha): EC 15 + SV 7.5+ DS 3; T3 (kg/ha): EC 7.5 + SV

SV 15+ DS6
YSEM: standard error of the mean

15 + DS 3: T4 (kg/ha): EC 7.5 +

Table 6. Botanical composition by seed mixture of native summer forage crops in no-tillage rice fields

Botanical composition(%)

Treatment Year
EC sV DS Weed
2018 88.7 2.1 3.9 53
T1" 2019 11.7 5.0 76.7 6.6
Mean +SEM? 50.2417.40 3.6+0.71 40.3+19.40 7.1+1.21
2018 90.9 0.4 2.1 6.6
T2 2019 40.0 4.0 51.0 5.0
Mean +SEM? 65.5+12.34 2.240.34 26.6+12.17 5.8+0.73
2018 90.7 33 3.2 2.7
T3 2019 283 12.7 55.0 4.0
Mean +SEM? 59.5+18.10 8.0+0.91 29.1+10.43 3.4+0.91
2018 83.4 0.9 5.4 10.3
T4 2019 35.0 4.0 553 5.7
Mean+SEM? 59.2415.52 2.5+0.64 30.4+17.34 7.2+0.60

EC: Echinochloa crusgalli: SV: Setaria viridis; DS: Digitaria sanguinalis
11 (kg/ha): EC 10 + SV 10 + DS 4: T2 (kg/ha): EC 15 + SV 7.5+ DS 3; T3 (kg/ha): EC 7.5 + SV 15 + DS 3; T4 (kg/ha): EC 7.5 +

SV 15 + DS 6
? SEM: standard error of the mean
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Table 7. Nutritive values and dry matter yield of mixed native summer forage crops cultivated in no-tillage

paddy fields

Treatment Year ADF(%)

NDF(%)

Dry matter yield

CP(%) TDN(%)

(kg/ha)

2018 37.10 62.33 4.46 59.60 6,465

T1 2019 38.27 63.97 8.21 58.66 6,171
Mean+SEM? 37.69+0.75 63.15£2.21 6.34+0.21 59.13+2.24 6,318+443.5

2018 39.41 63.38 4.48 57.80 8,908

T2 2019 37.97 63.16 8.92 58.90 5,694
Mean+SEM? 38.69+0.84 63.27£1.12 6.70£0.33 58.35+2.37 7,301£374.4

2018 38.59 62.90 5.05 58.40 5,707

T3 2019 40.00 64.54 8.93 57.30 6,780
Mean+SEM” 39.30+0.67 63.72£0.99 6.99+0.24 57.85+1.78 6,244+555.1

2018 37.89 62.59 5.09 59.00 4,879

T4 2019 38.90 64.19 9.67 58.17 6,962
Mean+SEM? 38.40+0.73 63.39£1.16 7.38+0.37 58.59+2.52 5,921+477.1

CP: Crude protein; ADF: Acid detergent fiber: NDF: Neutral detergent; TDN: Total digestible nutrients;

*TDN = 88.9 - (0.79 x ADF%)

EC: Echinochloa crusgalli; SV Setaria viridis, DS: Digitaria sanguinalis
D1 (kg/ha): EC 10 + SV 10 + DS 4; T2 (kg/ha): EC 15 + SV 7.5+ DS 3; T3 (kg/ha): EC 7.5 + SV 15 + DS 3; T4 (kg/ha): EC 7.5 + SV

15+ DS 6
? SEM: standard error of the mean
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Table 8. Total dry matter yield of mixed summer native forage crops with Italian ryegrass cultivated in

no-tillage paddy fields

Dry matter yield (kg/ha)

Total dry matter yield(kg/ha)

Treatment WFC SFC WFC+SFC
IRG T1 T2 T3 T4 IRG+T1 IRG+T2 IRG+T3 IRG+T4
2018 6,870 6,465 8,908 5,707 4,879 13,335 15,778 12,577 11,749
2019 6,391 6,171 5,694 6,780 6,962 12,562 12,085 13,171 13,353
Mean+SEM? 6,630+ 6,318+ 7.301+ 6,244+ 5921+ 12,948+ 13,931+ 12,874+ 12,551+
376.3 512.3™ 488.6 523.4 617.4 525.2™ 467.1 500.4 580.4

WEFC: Winter forage crop SFC: Summer native forage crop

EC: Echinochloa crusgalli: SV: Setaria viridis: DS: Digitaria sanguinalis
UT1 (kg/ha): EC 10 + SV 10 + DS 4; T2 (kg/ha): EC 15 + SV 7.5+ DS 3; T3 (kg/ha): EC 7.5 + SV 15 + DS 3; T4 (kg/ha): EC 7.5 + SV

15 + DS 6
? SEM: standard error of the mean
"Not significant (p)0.05)

T2 L=t IRG & 2 F 25991 54 2599 =
3 & AOFE SIS Skl SEois
7% IRG+T19] Hd AE5H2 12,948kg/ha, IRG+
T20o1M%E 13,931 kg/ha, IRG+T30AE 12,874kg/ha
183 IRG+T4914E 12,551kg/hal @ UERto
FHQ Aol HEREA] 23ItH(p)0.05).
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