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Study on the Forage Cropping System Linked to Forage Barley,
Whole Crop Rice and Barnyard Millet at Paddy Fields in Cheonan
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2 o B dAje FEAY oA BAARAER FEY ¥ TR HAARIES ARE WG9t AR
o ‘AR g 0Este] AEELT YAAE BIste] =ollA] HPH 0 R XAIRE A% AT 5 S HEAAE
AAstnA =95t ATAT HRY @SV AEFFL 5,136~6,623 kg/ha, ALRE HE@E7D)e 16,664
kg/ha 181 A= 1(E57))= 9,870 kg/had YErWth I8 R} A58 ¥ T3 AR 19] ZEA A
o5t & ABSTL 747} 21,800 kg/ha, 16,493 kg/hal & ALE-& W7} oF 32% %A UERHTHp<0.05). HIE AR
W7 A M e AT ALR s Au7|Zho] B ARV 9 abdo] $6ty] wiiEe] SFRAE 5 S8t
ES Ao W=y ojo gk /4]l A7t o]Fojxor & Ho= wEt

Abstract This experiment was performed to examine the double cropping system using forage barley (FB)
'"Youngyang', whole crop rice (WCR) 'Yeongwoo', and barnyard millet (BM) 'Jeju native' over two years
(from late September to early October). FB, WCR, and BM were sown in an experimental field (3 x4m?
plot) of the Department of Animal Resources Development, Cheonan, South Korea, and harvested in the
middle of May or early October. Dry matter (DM) yields of FB and WCR harvested at the yellow stage
were 5,136~6,623 kg/ha and 16,664 kg/ha, respectively. DM yield of BM harvested at the heading stage
was 9,870 kg/ha. Total DM vyields were 21,800 kg/ha for FB+WCR and 16,493 kg/ha for FB+BM, which
was significant (p<0.05). The study shows that summer forage crop selection is important to ensure stable
forage crop production using a double cropping system based on summer forage crops after harvesting

FB.
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Fig. 1. Average air temperature and precipitation during the growing season in Cheonan region, South Korea
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Table 1. Soil chemical properties of experimental site

Treatment pH Total nitrogen Organic matter Available-P;0s Cation exchange capacity
(1:5) %) (8/kg) (mg/kg) (cmol+/kg)
2018 7.23 0.09 16.39 59.54 15.83
2019” 7.10 0.13 18.40 79.45 15.97
Mean 7.17 0.11 17.40 69.50 15.90
D and 2chemical properties of the soil at the start of the experiment
2.2 A& AA B2 APTH12m) AAFFES hag Alste] 7|
B 2 SANRAE NS o AgE age  USHAT EQ 2 SATES 9200 300e% AS
12 m’ 34 mE Aeka ABT AL dag 3up T AN 65 770C was $EALs0 48
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(20199 9¥ 179l skt Alm de 571
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40~50% Y2 . &), =EAREEC] 237 FeE
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RBes B3] AAWN)-A4HP205)-Z=(K0)E 71
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Table 2. Growth characteristics and dry matter yield of forage barley cultivated on paddy fields in Cheonan

region, South Korea

Cropping systeml) Heading stage  Plant height Lodging t(?lifaa:cee Coldl(fs.fmage Dry matter yield
(date) (cm) (1-9) (1-9)' 1-oy (kg/ha)
Forage barley b b
+ Whole crop rice 23 Apr. 78 1 2 7 5,136
Forage barley N .
+ Barnyard millet 23 Apr. 85 1 2 4 6,623
Mean 23 Apr. 82 1 2 6 5,880
SEM? 2.1 - - 0.7 374.7

D Forage barley before seeding whole crop rice and barnyard millet, respectively.

Y SEM: standard error of the mean
(1-9): 1 = Strong, 9 = Weak

® Means with different superscripts within the same column are significantly different(p(0.05).

kg/ha) ©]3l AEFHL 5880 kg/ha (5,136 ~
6,623 kg/ha)S HoF9lth. FE E57[4 [2012
PL2 59 292 Husilet £ dFoles o 7893%
w24 yehgth E3 B Ao AR 2%
(78~85cm) ©]H ThE AT HIAo|A AAE HH
g 2783 cm)T Hlsgt AYE Bty Iy [21]
2 FUAY v st AFEIONAN 2L 114
cm AABIEEY £ dFEg 71 24S B
o|X¥ BE ARAEY 77t #weElA e A2 2018
Uz 53 o7 iFig. 1ol vehdtel o] 799t
712 5ol oJgt YFoz HHe o] Fgof JFS
Ao wokgrt thE By oot FHA| Y o
A B2 L 9,568 kg/hagty RI3IT =0
A HR 9] 72 9568 kg/hazty RS AXTH R
AZollA Uehd A& $50] WATH3, 211, £ AIEolA
HH 9] AE F7Fo] W2 Y912 ¥F T B3t o

BATL AESa] RS He Acw wuEd
ool Azjol A muie} go] Y5 AR P
2 Ao} EFRAE EE ol wet 4% 2 4

A Aol Hol7] miize] AGEG D AEiAE et

AHuf7)& F&gol Basith 3 L i, dx 4
3 & old71ol A WA¥sks AAE AR o <F
H ¥ HHP 9 PARE e e Ao
o &3t AFgo] AEE|ojof AoE Kot
Fra9o] ZekAd NDF, ADF, TDN § A&7 &
Table 3014 Hinte} 2t} FHa|o] xohulz ke
6.7-7.7%, NDF2} ADF 352 247} 48~53%%} 28~31%
2 Yehgth 183 TDN 32 65~67%= e
o= [21]°] Brgh ALE7HY] BT} vl%t 58 Hof

9l

ox,

Table 3. Nutritive values of forage barley cultivated on paddy field in Cheonan region, South Korea

Cropping systeml) ADF (%) NDF(%) Py TON@)
Forage barley
+ Whole crop rice 28.11 48.36 7.67 66.7
Forage barley
+ Barnyard millet 30.72 52.99 6.65 64.6
Mean 29.42 50.68 7.16 65.65
SEM? 0.81 0.37 2.24

v Forage barley before seeding whole crop rice and barnyard millet, respectively.

Y SEM: standard error of the mean

‘CP: crude protein; ADF: acid detergent fiber: NDF: neutral detergent; TDN: total digestible nutrients; TDN = 88.9 - (0.79 x ADF%)



A =0l B2 FHoz ARg ¥ 9 Alm FE o83t AR it ARAA ] B3 A+

3.2 SHANEERE 7iE A 2 AETER|

FHEAY =04 oA AEAE AEE H(ER) ¥
AR D(#AF 1))9] FSEA E AL Table 49 1+
epbdible} Aot ALR-8HE 20199 6 329 0|45+
I, 57 849 23Y o|9lon, i} W= Aot
A kotal JE/FE A WY FEgt HHE HoF3l
ok AEE B 879 =710 sidets 20199 9¥
179740 232 136 cmAY AESHL 16,664
kg/hag EoiFich Az m& 201949 5¢ 240 o}
o191, &7+ 8¥ 30¢¥ olYoH, TEI H3EI
= DAHA] AT ARAE FA] i FEF AHE
Hoj2Qlth AR 3 37191 £4271(20199 9€¥ 39)
o 22 144 cmIY FESFHS 9,870 kg/had B
oAt [12]12 oA E52719 £457]9] AR T
9] #=Fo] Z+z}+ 7,600 kg/ha®t 23,872 kg/ha H=et
I AAeGE £ Ael 9] sElolE Hol=
AL AuiR|Fo] =03 EZ 52710 85197 &
o SFFAlo|7} Qe Ao woEh

FEAY =olA oA AlmAES 2T, NDF,
ADF, TDN & AFE7FA|& Table 504 B&8ke}t 2t
AlE-g vo] e RS 7.52%, NDF} ADF &3
2 77} 56.19%%F 35.57%2 UEFGT. 18|32 TDN
61.80%2 YT

AR mo] 2 ke 8.03%, NDFF ADF &
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Table 4. Growth characteristics and dry matter yield of whole crop rice and barnyard millet cultivated on
paddy fields in Cheonan region, South Korea

Cropping systern” B = i T

Y}}ffagcéoﬁaﬁif 23 Aug. 136 2 1 16.664°

f a;:;é: g;g:ty 30 Aug. 144 1 1 9.870"
Mean 26 Aug. 140 1.5 1 13,267
SEM? - 5.32 0.22 - 1,524

Y Whole crop rice and barnyard millet after harvesting of forage barley, respectively.

? SEM: standard error of the mean

1-9): 1 = Strong, 9 = Weak

® Means with different superscripts within the same column are significantly different(p(0.05).

Table 5. Nutritive values of whole crop rice and barnyard millet cultivated on paddy fields in Cheonan
region, South Korea

Cropping system” ADF(%)* NDF(%)* CP(%)* TDN?(%)
Whole crop rice 35.57 56.19 752 61.80
+ Forage barley
Barnyard millet 39.80 68.34 8.03 57.46
+ Forage barley
Mean 37.69 62.27 7.78 59.63
SEM? 0.84 1.24 0.48 256

Y Whole crop rice and barnyard millet after harvesting of forage barley, respectively.

? TDN = 88.9 - (0.79 x ADF%)

¥ SEM: standard error of the mean

‘CP: crude protein; ADF: acid detergent fiber: NDF: neutral detergent; TDN: total digestible nutrients;

Table 6. Total dry matter yield of whole crop rice and barnyard millet cultivated on paddy fields in Cheonan
region, South Korea

Dry matter yield (kg/ha)

Cropping system1> Total d.r(i'{gl}i}?ser yield
Winter crop Summer crops
Forage barley + Whole crop rice 5,136" 16,664* 21,800"
Forage barley + Barnyard millet 6,623 9,870 16,493
Mean 5,880 13,267 19,147
SEM? 374.7 1,524 1,518

Y Whole crop rice and barnyard millet after harvesting of forage barley, respectively
? SEM: standard error of the mean
®Means with different superscripts within the same column are significantly different(p<0.05).
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