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Effects of Application Times and Dilution of Cattle Slurry with
Water on Dry Mattter Yield and Feed Values of
Orchardgrass(Dactylis glomerata L.)

Jo, lk-Hwan

The aim of this experiment was to investigate the effects of applying times and
dilution rates of cattle slurry with water on dry matter yields and feed values of
orchard grass. Cattle slurry was applied at the rates of average nitrogen fertilizer
equivalent to 150kg/ha/year in 3 cutting frequency. Significantly higher dry matter
yields than that of no fertilization (7.56 ton DM/ha) were recorded in the applica-
tion of diluted cattle shury (10.74~13.54 ton DM/ha) (p<0.05). Especially, this
tendency was shown with higher annual dry matter yields at the partitioned
dressing times, such as at the applications for 1st and 3rd growth, 2nd and 3rd
growth, and Ist, 2nd and 3rd growth respectively. The yields of annual dry matter
at fertilizing phosphorus, potassium and nitrogen were higher than no fertilization
as 12.42 tons per ha. However, with application of diluted cattle slurry, dry matter
yields per year (11.96 ton DM/ha) were significantly higher than those of fertiliz-
ing. phosphorus and potassium (7.52 ton DM/ha) (p<0.05). The efficiencies of dry
matter production with mineral and cattle slurry nitrogen application (kg DM/kg N)
were 32.7 and 13.4~269kg DM/kg N respectively. Especially, these tendencies
were higher in diluted application plots than in no-diluted application plots of
cattle slurry. The contents of crude protein (CP, %), neutral detergent fiber (NDF,
%), acid detergent fiber (ADF, %), annual yields of CP (kg/ha) and total digestible
nutrient (TDNY, kg/ha) of orchardgrass were significantly higher at the application
of diluted cattle slurry than those at non-fertilizer application (p<0.05).8)

Key words : Cattle slurry, Dry matter yields, Efficiencies of dry matter production(kg
DM/kg N), crude protein, neutral detergent fiber, acid detergent fiber
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o] SFzunte ZAH0 T AMGHE A4 B A JhaE HEAY FF, ©
£5o] AU vlmd £l FAS] 4 B ohg FHuh AEEHA HA EFE A
A7) v YA 12 5 uAAHA FAE op7)5ka ArkSchechiner, 1978). ©]
of wha} YAte] F1EERE Aiojgd Qatolu ZF T HIEYES TS 3ol 4
279 JFAdo]Ar F840]7] W EF AT FF, gt 712 ¥iE Bo w
2 HEE /YT 4 UL BY ol EY YolMe Bx Fo THE RUISHNE =
gl ido] MNEEE EYMTARZAY AR 7HAE AR A Whitehead, 1995). 53],
A ELE ZHE GUES H©I ' RuY FA nFese] FAFFEE HI 3
o] AAEGFNE Huldy B5HL Folu EYIAY AYHE 5o FE I E
Fpzo] FjMe] A 7145t YtSchechtner, 1978). o]H FHEEL 123 & | 2
Uete}l o] xpglo] &S ZrtelA 71E9] Hshulgrte A AEES TN FAH
olil 7 WA ARFSEL| AlGo] o]FojHol & A RTh

Y o)H /IS ReE Fr} A4 s EWA G710 B, 3 R EY
o2 REY FEFAL AT F Yo Y ANE FEH AL AVE TS AT
(Bracker, 1982; Jo, 1989). o]¢} @3l EY T FYZVIME /158N HTAES
wx)Ey] 8)A 22 §AAY ASFSFE FASE, 7HEEs § F oI
Azt ha F 180kg& 2HEA] REF 33 JTHH, 2002).

FE AR LE A g 2 EF) g £g o] stetulrd W Hla

7} A3 vehde ©do] ded, old g AdRes AFeEnE R JH4sto A
£3to g Harl 2JdAgE 977 B 53 JtKSchechtner, 1979; &, 2002; £ F,
2004).
TP RN 22 AESZE FUE 3 AEHe 77 2 5 Fae AT
, AEA 9 gAY R AdFE dFsHA BEst ARV E ARse F29 4
of Jge wAA Hed, TE 7] € FoH Fie ARE AEGoR 39 AN
Eolx X9 AAL HFdA Alg T ¢ YA AEE 2HT & J2B2 A
ZAoN} Bxo 94U} viste] W2 HA {712 vlgg A EFE FHo] YAJHE 7,
2000).

gl B AP ext=asts kAo AAFERE 4 T F HAA A&
NS ZElste] A4S A, & AdEs A7 B2 ALgTER 9] st o)
3 olry FAo) stetulg ] Alule] o3 ABFHF L ALRIIX Y] Hste vnEd A
A AR AE A7 2 B HNEEE £ dAeERY ASAA &Y R #
71&ALY 7158 vhAstA AASHA T
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B AP 3E A A drugta FEAYs 45X 4] ej=ags g
3 A4 20049 3YRE 20043 11971 AAEHQE), dFH NEEs 9733 = 19
Z2ES5Y 7Y, 282E 79 229 2 3¥iEE 109 199 ZHE o H3

Aele FAHTE EFE 33 38 EE A4H200 kg/ha) ZHa](240 kg/ha)E 7]H)
E A% PKT9F 214H200 keg/ha)}h 22](240 kg/ha) 2 AAE ha G 150 ke 33 7%
FAIE NPKT 28|30 A48 =(AE &% : 103~13.0%, F A2EF : 1.3~1.6%)S 3}3}
Hlg Ak HEF haF 150 ke & o]& B(ST), °|€ EF SE(SUTP), ol B3} §EH(SA
), TEH AFHUAT), ©18 B3 =8 € dFHEUAP)Y 75 BA, 8 398
=29 £9 HIE&E 105E 543l o] B(DST), °)& 7 RE((DSUR), ol& B3 o
F(DSAT), X537 4FH(DUAT), °|1& B3 18 % «FADSUAT) &5 84 5 %
13709 e & 3WHE G oz wiX 3, 79 WHL 2mmxIm)E e 7
€ 39 229 Al&3E T Fule dF o A&3AT-

EF dFH Fole B 5 anZ YL, Z dF A7E AvleFe] gE gguA g A
ZTFS SAT F, o] FoNA of 500 g& FH3tA 60T ol A 48412t AR5} ABLS A
A3t G HAZe] HESFFE TIHAT. £33 0|59 AR Bste YRGS 13}
7] 918 EAAE R ARSI e, 9N ES AOAC. H(1990)2.2, ADF9} NDF §ahe
Georing@} Van Soest*§(1970)l] 23 #2138t} E3 ADF$} NDFEE0.2 R E] TDN(total
digestible nutrients)?} RFV(relative feed value)x= Nahm(1992)3} Linn¥} Martin (1989) 52} A
A ot tga go] FaHoh

%, TDN = 889 - (0.79 x ADF%)
RFV = (DMD x DMI)/1.29
DMD(dry matter digestibility) = 88.9 - (0.779 x ADF%)
DMI(dry matter intake) = 120/NDF%

£ 4¥9 d3 = SAS package program(Version 6.12, USA, 2000)& o]&3ld] §9AS
AR AA, XH2F ALY v 5% 59 HAFxt HA(Least significant difference
test; LSD-test) 2.2 3} t}.

8 Yol AAHIYE AHY 7]428-E Uebd A& Table 196, 303 HF 7)1
ArEI vns] E w 20049z 9] ¥ FHErjee AtHo g 03~1.6C FE %A, 9
Fede 39, 74 % 109 AYstne A2 g% 53] 6434 8ol 155.3~164.5mm
AE ol 529 K v 33 7142AE el Aok
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Table 1. Meteorological data during the growth period in 2004 and the averages for 30

years.

Year Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
2004 8.4 154 194 23.1 273 25.8 216 15.7

Temperature
() 1971~2000| 7.1 | 138 | 187 | 225 | 257 | 261 | 213 | 154
. 2004 12.5 75.6 82.8 296.0 | 137.5 | 3703 | 141.1 5.8

Precipitation
(um) 1971~2000 | 51.6 75.2 75.3 140.7 | 2067 | 2058 | 1296 | 420

1. A4 Falo] A& A7¢ 4o v eA=dds AEFFY W

BF9-Exo Al E Al719} B gdo] o=l AEFH VX e 4TS UEd
Zo] Table 20]t}.

Table 2. Effect of application times and dilution of cattle slurry on dry matter yields
(tons/ha) of orchardgrass.

Treatment st Cut 2nd Cut 3rd Cut Total

Non-fertilizer plot 2.82 4.07 0.67 7.56

Application plots of cattle slurry

S plot' 2.66 451 1.50 8.67
SU plot® 2.93 542 1.13 9.48
SA plot’ 2.86 5.39 1.60 9.85
UA plot* 3.05 5.38 1.25 9.68
SUA plot’ 332 5.61 1.27 10.20

Application plots of diluted cattle slurry (1:0.5)

DS plot® 3.93 5.38 1.43 10.74

DSU plot’ 3.66 5.66 1.43 10.75

DSA plot* 4.59 6.28 1.53 12.40




YR A &A7I% g Ho] eal=aztre AEBSEFH ALEIIN ) BN G 415

Treatment Ist Cut 2nd Cut 3rd Cut Total

DUA plot’ 4.16 6.17 2.06 12.39
DSUA plot" 497 6.65 1.92 13.54
L.S.D(P <0.05) 1.52 1.54 1.04 2.77

Note. ' : slurry application for the 1st growth, 2 : slurry application for the st and 2nd growth, *: slurry
application for the 1st and 3rd growth, *: slurry application for the 2nd and 3rd growth, * : slurry
application for the 1st, 2nd and 3rd growth, °: diluted slurry application for the 1st growth, ’ : diluted
slurry application for the 1st and 2nd growth, °:diluted slumry application for the 1st and 3rd
growth, ° : diluted slurry application for the 2nd and 3rd growth, *: diluted shurry application for the
Ist, 2nd and 3rd growth.

FAHI 2] AESFHL 22 haQ 4.07E0|QT 1929} 3 2dAME ZHz} 2.829)
06722 YolHon Azt 75689 A4z Jeh)oh

FH AALEE A)E FoME A7 A5 o] had 8.67~1020E02 BAJHT K}
ERXAT Folxbe AHHA gston, dFHANEEE FAET B} Fo3H4 & A=
FEFE YA R4

aEY RG-ERE ER A5 AN APETEL A AESFo] had 10.74
~13.54 E0.2 FAMIT Bt {98 B2 AEFFE YL, § S48 9439
= AT BHoe dutyo g Egton 53], EHE Tt 2 A L3 Fol A 'rr-—]
3 £& HEFTH(1240~13.54 ton/hayg 715 3tiTh £ 3 A)7Ez B 19292
RZolAM o]& B3 AFH EUAET(DSAT; 4599} 6.28E), 587 83 28 A&7
(DUAT; 4163 6.17 ton/ha), o] &, =8 % 4§33 BT A& F(DSUAT; 4973} 6.65
ton/ha) 5-o] FAJH|(ZZ} 2.829} 4.07 ton/ha) BT}k )8t =& AESZES JEhY
(p<0.05).

2. 33l g g HASHL 9] Afo] o Tatae] ABLT nx= o

S Es) RS o] LAETae) AEFF WAL JFL YA R
L2 Table 30|t}

A 2 A& F(P0s+K0 F)E At AESTFo] haP 7.52 Eo2 FAuF Hr}
L3]2 wkouy Ao A 9 2 E AlE7 F(Min-N+P,0s+K,0 F)o A E ha 12.42
B9 4t AEFFE vehlio] FAN T it Ze] AT RuE fosh e
ETEE RS H, dF AZ|EEE 1-E 202N FY3HA ERAT 324
Me 238 dolAe WEFFE Ve A tHp<0.05).
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Table 3. Effect of application of chemical fertilizer and cattle slurry on dry matter yields
(ton/ha) of orchardgrass.

Treatment Ist Cut 2nd Cut 3rd Cut Total
Non-fertilizer plot 2.82 4.07 0.67 7.56
P,0s+K,0 plot 2.53 4.10 0.89 7.52
Min-N+P,05+K;0 plot 5.14 6.41 0.87 1242
Slurry plots 2.96 5.26 1.35 9.57
Diluted slurry plots 4.26 6.03 1.67 11.96

L.S.D (P <0.05) 0.63 1.80 0.84 327

BF-EE AIRT(ETE AT A=

AvHoz gL A

47NN d%

3. F71ef 5l A

2o % AgE
%2 ek Aol

Fe AT HT

£ 9.57 ton/ha)=
g2 Yehided, 53] o5 3% &8
A7 AESTH11.96 ton/ha) #2314l = THp<0.05).

= Ak Aol eA=aese] AE
Table 40]t}.

AR

B A& Aol wE AEA4EE

A43} B2 A FEKT) 13
Ahe AR

&(kg DM/kg N)dl| P|x]=

Table 4. Efficiencies of dry matter production(kg DM/kg N) to chemical and cattle slurry

nitrogen application.

Treatment Ist Cut 2nd Cut 3rd Cut Total(Relative index)
Chemical fertilizer plot 522 46.2 0.0 32.7(100)
Slurry application plots 2.8 238 13.6 13.4(41.1)
Diluted slurry application plots 28.8 39.2 20.0 26.9(82.3)

st g 7oA Bl FAo AERLE
A 2(52.2 kg DM/kg N)>2¥%(46.2 kg DM/kg N)>3#1 (0 kg DM/kg N) &
BEx AAe] A AEANEEL F 3479 «1“?7} 2tz 13.4
7} 26.9 kg DM/kg N YeElda dFHAI71E2
28 da diy] 44eER

2 34 FoME 4L1%0 =23t

7182 B9 1
o2 yrolHAI AF-E

HEh A §4
HHe o

&2 A B 327 kg DM/kg NojgloH, 43

e

X 7b =

HAEAYAEEE

Ar HEARREZS i]’i*‘-?ﬂ 82.3%<1
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4. ARAANZE A F+Exd A ge] eqaerre] 2ol FAAA 4H4
(NDF) 9 AA4AA A#£(ADF) &l wX& 43

AHAAZIE YRR A Lo eap=aeAe] 2P A(CP), 2AMA A-|2(NDF)
H AAA AF4A(ADF) F3ol wXe 9%& vehd Ao| Table o)t}

BGTEx ARl E JHAZE 2ENACP) FFE IHZAXBHUE £o02 B
olHL dAH o2 FATRD oA EROH(p<0.05), AFF-ELE FH3le Al¢
& 77 FENE JAeEs FRHOE )t

Table 5. Effect of application times of cattle slurry on contents of crude protein(CP. %),
neutral detergent fiber(NDF, %), acid detergent fiber(ADF, %) of orchardgrass.
CP(%) NDF(%) ADF(%)

Ist Cut | 2nd Cut | 3rd Cut | 1st Cut | 2nd Cut | 3rd Cut| Ist Cut | 2nd Cut | 3rd Cut

Treatment

Non-fertilizer 9.59 14.52 14.53 | 5540 | 59.18 5296 | 37.02 38.55 37.94

Application plots of cattle slurry

S plot' 10.50 13.83 14.52 | 60.52 58.38 5445 | 39.66 39.39 43.35
SU plot® 10.47 12.24 1447 | 6423 60.42 56.81 | 37.23 39.81 40.35
SA plot’ 9.51 14,25 14.25 | 63.54 57.90 50.13 | 39.54 38.93 37.79
UA plot* 9.73 13.03 1464 | 6446 | 60.00 5298 | 37.99 37.79 38.62
SUA plot’ 8.96 13.57 1443 | 6791 59.17 53.61 | 39.30 39.98 39.94

Application plots of diluted cattle slurry (1:0.5)

DS plot® 8.87 14.48 1448 | 64.85 59.55 5432 | 4337 38.42 38.90
DSU plot’ 9.79 13.29 1244 | 64.71 60.44 57.27 | 41.04 39.48 39.62
DSA plot* 10.87 13.29 1577 | 64.93 60.61 5543 | 4445 38.92 40.77

DUA plot’ 11.27 12.40 15.68 | 61.61 61.66 5243 | 44.50 40.01 42.38

DSUA plot" 11.31 12.98 14.80 | 61.51 60.16 5774 | 44.95 38.81 42.18

L.S.D(P<0.05) 0.34 0.35 0.29 0.37 0.33 0.39 0.33 0.37 0.52

Note. ' : slurry application for the 1st growth, *: slurry application for the 1st and 2nd growth, *: slurry
application for the st and 3rd growth, *: slurry application for the 2nd and 3rd growth, *: slurry
application for the Ist, 2nd and 3rd growth, °: diluted slurry application for the st growth, ' :
diluted slurry application for the 1st and 2nd growth, ®: diluted slurry application for the Ist and 3rd
growth, ° : diluted sturry application for the 2nd and 3rd growth, '*: diluted slurry application for the
Ist, 2nd and 3rd growth.
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8 FAAAH HHFANDF) FEHe 1HES2AE>IUE $o.8 Yooy, FAR77}
A B Al gTRTG W d4$-E 84 AgTROE FA3HA FAHp<0.05). E
3 MM A AFAE(ADF) FFE FAAA Afd T FAR FFE eI

5. BALELsl g9 A fo] exrazhad =i, NDF, ADF @3,
7t4&3 % 2% (TDN) % AWl A&7(RFV)el nlA & 9%

ARl sotulge) Algo] exp=agse] ZEu, NDF, ADF 33, 7128 9
¥ Z2HTDN) € At) ALE7IXRFV)d] vlXlE 98 Uehd He| Table 60]t.

ST aetAe AzF WE TN FFe AR T} 129%E FHETRUT F9
S BRT AFSER LTI NET $EE UBIROY AYIER I8 ST
(13.0~13.3%) B the 2184 B THp<0.05). '

Table 6. Effect of application of cattle slurry and chemical fertilizer on the contents of
crude protein(CP. %), neutral detergent fiber(NDF, %), acid detergent fiber
(ADF, %), total digestible nutrient(TDN, %) and relative feed value(RFV) of

orchardgrass.
Treatment CP(%) NDF(%) ADF(%) TDN(%) RFV
Non-fertilizer plot 12.88 55.84 37.84 59.01 98.99

Application plots of chemical fertilizer

P,0s+K:0 plot 11.40 60.66 36.06 60.41 93.25

Min-N+P,05+K0 plot 12.02 63.32 39.10 58.01 85.86

Application plots of cattle slurry

S plot' 12.95 57.78 40.80 56.67 91.96
SU plot’ 12.39 60.48 39.13 57.99 89.85
SA plot’ 12.67 57.19 38.75 58.29 95.50
UA plot* 12.47 59.15 38.13 58.77 93.10
SUA plot’ 12.32 60.23 39.74 57.51 89.50

Application plots of diluted cattle shurry (1:0.5)

DS plot® 12.61 59.57 40.23 57.12 89.89

DSU plot’ 11.83 60.80 40.05 57.26 88.28
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Treatment CP(%) NDF(%) ADF(%) TDN(%) RFV
DSA plot* 13.31 60.32 41.38 56.21 87.39
DUA plot’ 13.11 58.56 42.29 55.49 88.88
DSUA plot" 13.03 59.80 41.98 55.74 87.42

L.S.D(P <0.05) 0.18 0.24 0.20 0.16 0.40

Note. ':slurry application for the 1st growth, 2 slurry application for the Ist and 2nd growth, *: slurry
application for the 1st and 3rd growth, *: slurry application for the 2nd and 3rd growth, ° : slurry
application for the 1st, 2nd and 3rd growth, ®: diluted slurry application for the lst growth, ” : diluted
slurry application for the Ist and 2nd growth, ®: diluted slurry application for the 1st and 3rd
growth, ° : diluted slurry application for the 2nd and 3rd growth, ' diluted slurry application for the
Ist, 2nd and 3rd growth

W oxj=aehre] A BF NDFSH ADF §e SAuI7} k2t 5549} 37.8%2 dzsh
AN R BAE AW FAZ 6337 30.1%)% SRR HA AL 586-608%
S} 40.1423%) BThe Ro8HA RskAR, FAHTe] TDN s RFVE 212h 59.0%¢}
99.0% vpehfo] Aot A4k 0 el E AT (A 80%S} 859)9 ASE 34
NG T(AZ 55.5-573%3} 87.4-89.9) BT} I3 £& 2 & UEIATHp<0.05).

7. 44eEnst Bt Ago] eXETehad Azt z9ud ¢ (CPY)
Azt 7t FE $Z(TDNY)d nlAe 9%
ALt HgRY A fo] eA=Tekne] A 2O FHCPY)H A Aha
3} 4& FHIDNY)O "X& d&ES Yehd o] Table 70]t)

Table 7. Effect of application of chemical fertilizer and cattle slurry on the crude protein
yield(CPY, kg/ha) and total digestible nutrient yields(TDNY, kg/ha) of orchard-

grass.
Treatment CPY (kg ha™) TDNY (kg ha™)
Non-fertilizer plot 973.0 4457.6

Application plots of chemical fertilizer

P,0s+K,0 plot 857.1 4543.0

Min-N+P,0s+K20 plot 1492.5 7203.2
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Treatment CPY (kg ha) TDNY (kg ha')

Application plots of cattle slurry

S plot' 1121.9 4910.7
SU plot® 1175.1 5499.1
SA plot’ 1249.0 5738.0
UA plot* 1207.3 5691.9
SUA plot’ 1255.5 5861.8

Application plots of diluted cattle slurry (1:0.5)

DS plot® 1354.8 6136.6
DSU plot’ 1271.1 6151.7
DSA plot® 1648.7 6968.4
DUA plot’ 1625.5 6877.5
DSUA plot" 1762.5 7545.8

L.S.D(P <0.05) 3238 1461.0

Note. ' : slurry application for the st growth, 2, slurry application for the Ist and 2nd growth, . slurry
application for the st and 3rd growth, *: slurry application for the 2nd and 3rd growth, °: slurry
application for the Ist, 2nd and 3rd growth, ®:diluted slurry application for the Ist growth, ’:
diluted slurry application for the 1st and 2nd growth, ® : diluted slurry application for the 1st and 3rd
growth, ® : diluted slurry application for the 2nd and 3rd growth, '°: diluted slurry application for the
1st, 2nd and 3rd growth,

BFTEs Algo e eAt=aerAd ARl 2N F F ¥R 7HASE FETFS T
Z}z} 1121.9~1255.59} 4910.7~5861.8 kg© 2 Z}2} 973.03} 4457.6 kg/ha & VERH FA)u]
Hoe SRR Fox7t A HA god, B2 348 A&FAME 44 12711~
1762.59} 6136.6~7545.8 kgS VEINAT A4 A4t 2 L& A&7 FolMe 149259
7203.2 kg& e O] FALF Bt {odtA & A 2OWA F3F9 rtAs 5
FE& e QAtHp<0.05).
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71 A7tz A3 B E8F 4AL FHNIE EWNFAZA AARQ ) =
o 328y AR FHE B GEL u$ tgstd FEAAY BaF A8
FEL 87FE WSAA FE F=7) Bysith 23 A4S RL o Feuse o)
e F2 ARzAS 4T metA o 7H7) EUlEE), o)k SEuEAY A)
& F 42 ©)&8 P9 FEH7) gEotilo, 1989). B AYANE R4S Ee
AEeg2 A AEFHO] haP 8.67~10.208(HZF 9.57 ton DM/ha)S. & FAJH]F¢] had
7568 Ht}h £ PESFFE JERIAET, 53] JALERS B3 345e AL 7
(10.74~13.54 ton DM/ha)7} B-A] HHL B} 23 Eoni(Table 2, p<0.05), 212k} ZHa)
g AlES 79 A7 15289 AESFH HUE EcHTable 3).

ES G FH AVEE QY-ER % T A3 FoAAM FAMTF Bt} & AESFFS
UeEtIEH, 53] o8 &8, 28 2 9453 BY AST(SUAP)ANAN 71 =t 44
oo B8 4T ANME o] B, 5B ¥ dFHd £F AL3YR FolA 73
A9 BAH7 AR gL H%TE&-% YERAATHTable 2). ©]ol tha)] Ruppert 5
1985y A3FERE BHo AlE3he Ao & Adrg ¥R a3y} 3 Basn
Schechtner(1978, 1979 & 19)= FEFHo] B AJ$ERE 7FHSH AL R0
AEHET Y AE9] o] FEYT} AT B HNuLL Ho|d g2 A& A
T 3A AAA gevx o B 499 Ade X3k

3 IEERS AR Al7lE ABFY £A, £8 2 dRYoly Aol HA S 9
T FERLS LHY BAE 22 o) ARF o]LELT BASA JJEER HF A
BA718 o8 B3 dgHolgtn RuH1 ul(Z, 1994; Rupepert 5, 1985), & 43
AXME HF-Bixo] AL A)7)o) W HF FEYNAS(ke DMAg N)o] =8 x|goz
AEHo 7Y 2 Mz 547 3 4To)A 22 2387} 392 DM/kg No.2 713 &e
JEYTEEE JERN O] ol& A719 A9 YX3t YT Table 4). =3 Schechtner (1991)
€ YF¢Ex A8 e Aiol8E S F, AP EL (kg DMkg N)o] 14~162] 9]
21 H1E T o] F(1995)L 10.9~1630]2t1 g€, AP E BT 13.4-2692
OJERT U 2 AEBAMAEES YeRNUT oo tha 2 F(1996)5-2 30m 2] A4S
i AlE 3dA9 XA AEYIELC] 2548 FA /1S UYERN o] AL E}o)
TS AABIYTL e, £ d4YE 593 Zdiggn Al

Yo 2 WFeine] A EA7|E BB AT EA F4E nEEd S
32 AT S{lclﬂl(VetterS—]— Steffens, 1986), ¥ A Po|A PA3o-Bix F o] B g 7“:].5:
el FEAGEEO] F 477 4L1%0) 1 3]4 o ME 823%Z oNTable 4) AAHS
o] Mo Hge AFV} 4 FAHE Yelo] AEA7)7F B9A)7)7} o d A
Fole & H7IE o8 553 EAE UEE & UL AAEL ok

EE 529 FAL JFAA F939 QoA HAFHY 2 YA o ARSI
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2ol vl A, Bxol AR F JFATF, sty 24, FEFTE 715 HAF =
e R FrE Y29 FAE Agaguiozr o FHo A HrHEHE B4t
gtk 53 o)§ F 2oud FIH AR el 7HF RUsE 334 AR7HA 9] ¥
7h oz dEA JoH(R 5, 1999), Fx B&o] Iy ) £ Y4YL F
Zbshe W] zewAe] ¥ T ARA Il IUIetd AlastAY AsE
Z#H A ok QA cHBischoffet Adolf, 1992). & HPNME H4Ex A8l w2t @
ALY, A 299A 2 F A FEFFS IUEAAT Tkas R FES
Al ARV E 233 wle) A JElATHTable 5, 6, 7). ol Ah Al EoE 9

29| g7} ABFFE F7MIFIL oo e BT FUt sl g CFHlE
7INA Af3 % & NDF, ADF 2 #ujdE2 927t S7HERN7] dEolzta 444

Schils $(1999) YutH oz B T o] 7840 7 R 7HeH 457
o ol EWA 9% ADE Yt e, B APolE AR ne Agos
Zohd $ee 3N 7HE BT 1M2o)A 718 ¥kou), NDFSh ADF gare w
2 182> E>3ME o2 ol TtHTable 5). Van Soest(1964)= Q3= Z18f29 2
ol 27, ADF, 293, AE29~, CW £9] &48, dEase 2 AFA4Z7
AL 78 A, 204, ADF, AE29$2, CWY F4e3 A4 AN Foe 2o 43,
zowd $33 AELseME AT dFADD Stk Tinnimit® Thomas
(1976) 5& 835 2x9] A4 CW, ADF 2 gad ele 2o 4w, agn =4
94 #3% el RS JEIADT S9%. 28U £ A¥ole 39 Exg &
e Axvge] Algos zoud §3o] Z743g EAo] ADFS} NDF #3= 27}
o 7hast FE F%n AU ARIIAYL BaSgong Bxe] 2uwd Fynce A
2 g2 iyt Gt 2 FESTS RS AR AT AR TS
04 4 ke AL AXSRD &, B2 3] U= A47]9 Ago] =aA #
7Ee] aggo] BA H sHas 4718 G Eold AE9 JBAE FIMTAY,
eAEITAANE §7] 2 B8 B4 A0 £84 @sBold FR FFol
Asetn Avao) BA Hol 288 AA%e FAAD 5 Atk THsAE AL
o] oz ole] Y@ TARA AT7} S WAy Rog 4B
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Aol e AEFFI ABANE @l GYSERe] A Ag AV H45E S
ZAsA ANFReH, O ARE 2ok oL Bt

L.

WG] Al Rog A7 BES o] ha¥ 8.67~10.205(HF 9.57 ton DM/ha) 0.2

FAHIFE had 7.568 Bt} £& AEFFS Yehlen 53] 22 JASERE

B A3te] A]&3F 7(10.74~13.54 ton DM/ha)7} RAIHIF B} §93HA EoHp<

0.05). =3 AF A7EE £ A4 FollA FAHT B} 58 AE4FS VR
<H, ol2g FES A5 HA EAIF 7o 34 FolN 6L E3Ach

A e A&7t AT Zel 2 FAE AEE FolMe 4z A BT

ha@ 7.5283 1242802 Q45 Za]) 2 AAE ALF Uk ZAu7ET 98
Al = eHp<0.05). 2 Aa} e L7 At AEFFL AL RL A4
o B AT AESFFRUT Fd 53] 22 548 A4S ER A ST HFE @
r AEFH(11.96 ton DM/ha) Bt} §-2]8}A] 22t0.1(p<0.05), o]2 &+ AL o FHA)
719 B& FR3A-

SRR oA FI1 Wi AEYLEELS A YT 32.7 kg DM/kg No|QoH, o

FH AEE B IHEZ2HE3NE £0F DolAX T AASEy Al Azl A
SAVEEL F A T 84 77} 42 1349 269 kg DM/kg NE eI 2
HzoAM 718 Estch 3 28] 24 ] dAEL i ASYESL 3
477} 823%%] WA F 3N ME 41.1%0] =&t

C A=A A BF 2EYA FFe FAHTI} 129%2 HHETROE &

A EXIA JF¢E AlETdE s FFL YR O A3 9By 34
A ET(13.0~13.3%) Bohs 931 Rtthp<0.05). 38 Q}=18kA¢] A F NDF
¢ ADF @& FAR(Z 5549} 37.8%)7F Aast Q4 2 ZE)E A8 2(FH
63.33} 39.1%)9 Gk G4 AGFH(AZ 58.6~60.8%} 40.142.3%) Bk §-9f
A RA|T, FAH 7] TDN #33 RFV(Z2Z 59.0%9} 9.0 A4 A4k 2
21 & AE% HZT 58.0%%} 85.9)9 AF R 3|4 A &L 55.5~57.3%} 87.4
~89.9) Bt} F93lAl EtHp<0.05).

AR R Ao WE e=Tetxe] At 29N F3n 1is JRSFe B

AT Boe g3AT FoAA7F AAHA Fkoy, B2 H4F ALTAME F
AgsiA & A3 I £F 7thg FESFFS JERAUTHP<0.05).
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