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Effect of Barley Mixtures on Forage Production and Soil
Characteristics in Dry Riverbed of Ansancheon

Kim, Jong-Duk - Ko, Ki-Hwan - Kwon, Chan-Ho

This experiment was carried out to determine the forage production and soil
characteristics in mixtures of barley and annua legumes at riverbed. The dry
matter (DM) and total digestible nutrients (TDN) in barley and hairy vetch mixture
were higher compared to other mixtures. Barley, single cropping was the highest in
DM content. Comparing different mixtures, barley and crimson clover mixture was
higher than other mixtures in DM contest. The crude protein (CP) content of barely
and hairy vetch mixture was highest, but ether extract (EE) and TDN contents were
lower than other mixtures. Barely and hairy vetch mixture significantly removed
organic matter and phosphorus from riverbed through forage production (P<0.05).
The total nitrogen (TN) of barley and hairy vetch mixture was highest because of
high nitrogen fixation in riverbed soil. Single barley was highest in organic matter
(OM) of soil. Comparing different mixtures, barley and crimson clover mixture
was higher than other mixtures in OM contest. The available P205 of sail in
barley and crimson clover mixture and barley and rape mixture were higher than
others, and that of barley and hairy vetch was lower than other mixtures. The
barely and hairy vetch mixture was highest in cation exchange capacity (CEC)
content. Therefore barley and hairy vetch mixture is more suitable in forage
mixtures because of high forage production and protein, and reduction of soil
phosphorus in riverbed.
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AsH 2w A7 JATHRDA, 2005).

B FoA AR L Z o] 85 A X (baley, Hordeum wulgare L.)+= A4k 3 F4o
Eol H ol I WA o] ahagE FAAIEAES 26%E RSt A= T8 AFEREC
(MIFAFF, 2011). H< A4bdo] 11, 71340 $& F5& /NEERE st 13%5F°] 7
o EQlon, 53] Bl 7te Bofo] Tkt FFo] JdEo AREES EE AAAE
Z A7 oA U= ZFo|tPark, 2010; MIFAFF, 2011; NIAS, 2013).

glojg] WA= WA F FollA W] Asta dut FHAEE e A EG &S
Aol T vl BT 2 AFTHRDA, 2005). ©]# 3 EA o2 Qe 20100 = F
2F =) #Fo] 1,300% 0l o] 2 th(Shin and Go, 2011). 3k whula ghekQl we dojzlu| x|

FdEAolgl o = A9 EFAE(Jo e d., 2008; Kim et a., 2002a; 2002b), 8|2t
(Seo et d., 2000)7} AA Aol 2| v FTHEIHNICS, 2010) 745 3oL} R}
SutA e v FE Aot
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] |4 SAAEAES] Eat2d-ES GElstds Wl AR T B
o] o]g}sty EA4E& sty flste] 2000 10€ 8YF-E 2010 5€ 18U 7HA| A7 = <t
FHAl A QB A FalEt AT B AIZ Ol FAIG 2T BT FAAEE B (barley,
Hordeum wulgare L.), f-=l(forage rape, Brassica napus L.), T < Z2W(crimson clover,
Trifolium incarnatum L.) 2 3l|o] 2]wl X](hairy vetch, Vicia villosa Roth)E ©]-83} 3t}

2 AFE2 AR} E3x3s 2Elsty 448 3REES G X2 HAASIH o,
AP BAL 6ni(L5xdm)= ST Al Ao e g, AR} I¥E =
Hol Stz HEE fAle] Exxd, Frele} dojeuA e ERxdS FAT A
Hejel Tzt o] &H 2T F T 70%9 30%E A4 FFskATh AHEo
AHE SEHRA AR ZAHE AE 7)ol wEt EH| S SStHI RS AHISHA] E3dt

AFA A 714H Am7E glo] JISA R 9 ARE B BHEs AF7ZH
ddol= ZFol7F il oy e o d(70.0mm)oll Hlske] AlE 7]7H144.4mm)©] 74.4mm
7} EktHTable 1).
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Table 1. Mean temperature and precipitation at Suwon, 2009 to 2010

Temperature (C) Precipitation (mm)
Month
2009~2010 Norma 2009~2010 Normal

October 15.7 134 215 9.3
November 6.9 6.1 47.0 29.8
December -0.7 10 9.2 14.6
January -4.4 -3.2 11.2 7.8
February 14 -1.0 185 -14.2
March 4.6 45 165 -15.2
April 9.6 11.2 205 37.9

Mean 4.7 45 Sum 144.4 70.0

WA 2 WEEde s 7|0 194 9744 45 Fof ofF A3 B¢+ 1= st
ol oF%t 9= 98 HFE wiAA ARSI
2 FAE vastr] fste] £ Ao Al@TE oF 1,000g0] A EE A
ke dZ3x7|oA 593t A8t A S 20mesh EFAE A2
Wiley Mill2 E23}th.

Neutral detergent fiber (NDF) 2! acid detergent fiber (ADF)= Goering % Van Soest %
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(1970) .2 EA 3t th. ZA ¥ (ether extract, EE), &3] (crude ash, CA) ¥ ZtH A (crude
protein, CP) 412 AOACH(1990)° o Adte] EA sttt v -4 €43} &(non-fiber
carbohydrate, NFC) 3+ NFC = 100-(NDF%+CPY%+EE%+ACY%) 2] 2]oll |3t Al4kstth
(Kim e a., 2009).

7 A8 FAaFF(tota digestible nutrients, TDN)-2 A E438183 =2 A#AAAE 7T
= Aol TAsk] ADFQ] B4 Ao 23k A4k TDN =88.9- (0.79 x ADF%)°ll 23t 4+&
3l th(Holland et al., 1990).

Ege olghet 54E& 2] flste] Z= 428 Foll 0-20em Zlo]oll M AF sk o,
FENEA sAATY ATEA E471F(RDA, 2003)9l ©JA 5] pH, 2 d 2 (total nitrogen,
TN), 718, FaEA4l XA Fol2(K, Ca ! Mg) ¥ cation exchange capacity(CEC) &5
< BAsT EYO] pHE oA HeRE EYH £ HI&S 158 3to] pH Meter
(NeoMet+pH 220L, HY technology, Korea) 2 =33ttt EF TN EA9He 23k 34t
of ZMAE 7tet] Ealih & FA4EAA QL KjddahH o2 EA35kdth B4 f7]1=

=

=240 Tyuring .2 A Fo] Bk OM-1 AleFS H7tsle] {7158 4H8A1 7= dhA| 9f
ASFEZIAIQ]D OM-2A12F-& H7Fste] Hbg-& FXete] RS ®Bdllstd EYad d8
23333 = 7 (Soiltek KA-P; Hanson Technology, Korea) 2 #2453t EoFe] fFaI4HS

Lancaster®], |34 Fol2(K, Ca ¥ Mg)2 IN ammonium acetate® =3+ $ ICP(Induc-
tively Coupled Plasma: VISA-MPX ICP-OES; Varian, USA)Z #2413} ).

EA1 28]l = SAS(2000) package program(SAS version 8.01, NC, USA)-S o] &3} A A|&1%
o, HEHFI vinEs HAFA A (least sgnificant difference ted) 2 2] = 95%
FollA A sk

oA HRE E9xFo] ASEAL F AR AL Table 2014 B= vhe} 2o

TE AT AW wAe A gioy, =5 Euxte] dutu o3t o
Zil& Wy 58em TR ARAER At on, o] Szt 7]7F 66cm
2 02 AT vste E34th AR EA Az AL dojgux] Ea77F o2 A
g7l vls] foF oz Eola g Aol nls] HEEC] YkFolE Eeta, kA
SRR = HREle] TRz FoAs FEE Y} doguAe Egxo] e =
gHT AE 2 TDN o] Bth Z(2012)E AR E A 49 AyA4kEo] 3.86%/ha
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olg}a st B Ao H AAHE 4,24%kgharith Z AT} o] FHRA| ) {759} H]
FAE] FHH Ao YJoz FaHE T HA 7] 5(2005)> FH-A YA AsAES] &
Al FeA Bt FA Eupxdde dEALFO] 7475kghacl 1ot 2 AlE-S 4,629
kg/ha= Kim et a.(2005)] A4Fe] 62% ol ATt ol 3stu| 5} Bl E AMS-3HA] &
& Ao| FiF /M B TS vA Aol W2 Aoz dAgEHTh AR} §oF
WX o] AR (Jo, 2012)0ll A= F-A 2ol Hlste] ko] 33% FTFEHASY 2 AlPdA= &
gho] wlste] Hre] 9} slojeu A Euf 23] HEFTo] 9% o] BUTh A FY
A5 ARIE BHA] ¥ ZAIRE AT A AtEoR AaAvt §E3t] Aol &4
Zshd, Bejet dloje|i A& S0 A5 dlojelml A o] Ao w Qlste] Aol F
7vste] Aol EA UERSTE

Table 2. Effect of barley mixtures on the forage production in the dry riverbed of Ansancheon

LOG | DIS | Pat | Dry Yield
Treatment RIS | RIS | height | mater | ., DM TDN

-(1-9)- -cm- -%- kg/ha:
Barley 2 1 55 | 244 | 17,543 4,248 2432
Barley+Crimson clover 3 1 52 26.7 13,829 3,686 2,027
Barley+Rape 4 1 58 | 253 | 18252 4,629 2522
Barley+Hairy vetch 3 1 6 | 240 | 18356 4,397 2304
Mezn 3 1 58 | 251 | 16995 4,249 2321
LSD(0.05) 15 2,276 500 267

LOGRIS=lodging resistance, DISRIS=disease resistance. DM=dry matter, TDN=tota digestible nutrients.

2. AL 7}HA]

Tz ALR7FX = Table 304 1B vlo} o] zuhil i =2, NDF &3S # g

7ho] §-o7Q) Aol7k R on}, 3R, ADF, TDN 8 NFC & 427kl fro) 22l 2
o7} YUt EHu FaFe sojelul x| STt 138%E B ATl wsh b w3k
o 2R TON FHL 714 BtiP0.05). ZARE B wap7rl doful A £

T 2 ) :éJHLoﬂ Hl& EQTHP<0.05). 38 TS Hd 948%=E B2 FFol9lon
AE] T el Apol= AT
NDF g&Fe He| dupge} gojgux] Eat77F dijd o2 vropa g3 aFo] 5%
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2 AATE Jo(2012)2] FEHIEE AFESHA| R HREE Auie AFYAEFEL Bl
St B A3 =ail s TDN 3haFo] @ol Fd o] 93ttt ol s HA 71 A=A

Bo} 2o o oste] A} Ql ko] Frkste] FHo] £& Zo® AdHT)
A Kim et d.(2005)] HElet fae] AsEAT vad of B AF-2 NDF 2 ADF3H&2
W, 2iidst TDN e A3l 53] TDN &3 7|Eo2 22%7t #of 3}3hH] 2o}

HulE Aea gow xAme] FAE wol Fashs AL ¥ 5 At

Table 3. Effect of barley mixtures on the forage quality in the dry riverbed of Ansancheon

CP EE CA NDF ADF TDN NFC
Treatment
%

Barley 8.13 4.96 8.89 54.31 40.56 56.86 2371
Barley+Crimson clover 6.08 244 9.88 60.51 42.89 55.02 21.08
Barley+Rape 6.97 1.88 9.79 63.60 43.55 54.50 17.75
Barley+Hairy vetch 13.80 191 9.36 56.80 46.35 52.28 18.15
Mean 8.75 2.80 9.48 58.81 40.56 54.66 20.17

LSD(0.05) 192 1.00 NS 2.62 NS NS NS

CP=crude protein, EE=ether extract, CA=crude ash, NDF=neutral detergent fiber, ADF=acid detergent fiber,
TDN=total digegtible nutrients, NFC=non-fiber carbohydrate.
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Table 4. Effect of barley mixtures on the removal of a pollutant in the dry riverbed of

Ansancheon
oMY TNY TPY
Treastment
------------------- kg/ha ---------nmmmmmee-
Barley 3,904.4 55.6 94
Barley+Crimson clover 3,316.0 36.6 9.1
Barley+Rape 4,175.0 51.8 14.2
Barley+Hairy vetch 3,985.9 96.9 17.8
Mean 3,845.3 60.2 126
LSD(0.05) 50.4 7.2 1.59

OMY =organic matter yield, TNY=total nitrogen yield, TPY=Tota phosphorous.
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Table 5. Effect of barley mixtures on the soil characteristics in the dry riverbed of

Ansancheon
Aval. Exchangeable cation

pH TN oM P,Os CEC

Treatment K Ca Mg

-(L,5)- -%- -%- -gkg- | 0 - cmol+/kg-------

Barley 6.74 0.16 4.95 68 0.71 14.80 3.19 15.71
Barley+Crimson clover 559 0.18 4.75 91 0.28 3.47 3.85 16.33
Barley+Rape 6.08 0.17 3.78 90 2.23 392 3.01 14.87
Barley+Hairy vetch 5.25 0.19 3.01 35 0.35 6.28 345 18.10
Mean 5.92 0.17 412 71 0.89 712 345 16.25
LSD(0.05) 0.57 NS NS 24 0.70 NS NS 135

TN=total nitrogen, OM=organic matter, CEC=cation exchange capacity.
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