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The Effect of Application of Cattle Slurry on Dry Matter Yield
and Feed Values of Tall Fescue(Festuca arundinacea Schreb.)
in Uncultivated Rice Paddy

Jo, k-Hwan

This experiment was conducted to investigate effects of application of diluted and
undiluted cattle slurry with water on seasonal and annual dry matter yields and
feed vzlues of tall fescue in the uncultivated rice paddy and it was compared with
chemical fertilizer. Annual dry matter yields for diluted (average 6.43 ton DM/ha)
and undiluted (average 6.56 ton DM/ha) cattle slurry were significantly higher
(p<0.05) than those of no fertilizer (3.82 ton DM/ha). This trend was much more
conspicuous in treatments applied in spring. In chemical fertilizer treatments,
fertilizers with P and K (6.12 ton DM/ha), and P, K and N (10.13 ton DM/ha) had
significantly (p<0.05) higher dry matter yields compared with no fertilizer. How-
ever, annual dry matter yields for treatments of P and K mixture tended to be
lower than those of cattle slurry applications, The efficiency of DM production for
inorganic nitrogen in chemical fertilizers annually averaged 26.7kg DM/kg N. In
terms of cutting frequencies, it was highest in 2nd growth followed by Ist and 3rd
growth. On the other hand, efficiencies of annual DM production of nitrogen for
diluted and undiluted cattle slurry were 18.3 and 17.4 kg DM/kg N, respectively,
especially, highest in 2nd growth. While, efficiencies of DM production for cattle
slurry versus for inorganic nitrogen were 68.5 (undiluted) and 65.2% (diluted),
respectively. For annual crude protein contents of tall fescue, no fertilization (11.5
%) was significantly higher than chemical fertilizer, but that was lower than cattle
slurry (12.4~12.6%) diluted with water. on the contrary, no fertilizers had signifi-
cantly lower NDF (64.1%) and ADF (37.2%) contents than those of any other
treatments, but their RFV (87.0) was significantly higher (p<0.05) than other
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treatments. The application of cattle slurry and their dilution significantly increased
yields of crude protein and total digestible nutrients compared with no and/or P
and K fertilizers (p<0.05). This trend was more conspicuous in cattle slurry
applied in the early spring.

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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$H FES FFFUTE FHoE AMSEE A4 Aelde IAHIEE AEH &
F, o] 88 AT vlnE g2} fAHY] 48 By ol A Al LA HE EY
< AN L nFIdFart e 5 AL EAE oF7I8t UrhSchechtner,
1978). olel W3] Hde] 7pEHERE FAio)9d 4oy AF T HEdEL FHEin
Ao] AEA ] FdaYolBA FEF017] wEo] X AL ¢, dut $7)4A ¥lg
Hoh mE v EE 7IoE 5 1S B9 o Ed WeAEs £x Fo =84 471837}
2 BEg4Yol AAHEg EYNZFAEM AAF NAE QA UTH(Whitehead, 1995).
E3], g7E ZE YRS G2 Y= Eugl FAd vFe A FRFFYE H
A HANEFAANE Bu|ga BEE S Fo)ln B AYHE o o EYFZ
9] 7)Mol =A 719983 UTHSchechtner, 1978). ©}8 AHEE 1 s & o St
Zo] o] &3 IrtdA 71EY sEug Rt AY AR ESUANA AA o &
7 R3HAQ AFTFue Algo] o]RolHof & A 2t}

a0l T JISERE A ASoR Ad EGdA 9 EFY, 93 2 E
YO ZRE YEFAE AT & o HAH A& F£EH AL A€ A do+
(Bracker, 1982; Jo, 1989). ©]¢} #RAsY 5Y F FPI/INAME 7MEERY FAE&LS
W57 YA FFE BASE ASESTE FASIE, EER T F A48T
A2t ha F 180kg S 23R =E 33 UTHF, 2002).

T AGFE= A wet I AUt gdsie] 3 o|EL 3Eu| s vlE] was}
A A8 Jelds ddo] e, oldd i A AR RYFuIE ERZ 343t Al &F
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o2 Har} SAEYs 977 B3 53 QQth(Schechtner, 1979; X, 2002; & &, 2004).

=3 B Bxo] AESLE FUE M3 ASHE 71 € FUH Zas AR
Z, A EAS KAV 2 AdAE YA Bds ARV E A= Bz £2
of dFE FXA Hedl, 3F f7] 2 U A4 ARE A§oE 39 S
Folx A9 A& Bt As FE W F¥7HAY AsE 2T F YL2E AW
ZHolY Bz Frt wiste] ©E AR f71A vy ALFE FAl dQFH(x T,
2004).

wetA] £ AfdAe HAA GdEHAVIE §F cEYdA 2ARE AN FHos
ER 2T 2XE 2 QFFHE 34 T2 F FY3a A§ AIVIE 28t A&
SRS 7S, 4 AAET A F2AAFH AARTEA 9] Ml ti] Aot FAe 5
gujg o] Aluld] 2% AESTTF B AARVIA Y HElE Hlmste] A Pdule AlE A
71 2 & HFEE FASA Qe A’AA FH D f7154e 71EE vhiE
A AA BT

I.xig o Yy

B AR A5 A0 $X8 jFuEn T EALYR A2y 9T 9
Z2A A4 20059 3EEE 2005 11€97FA] AANHASH, dH Hl=s A3 33 &, 19
=59 199, 292E 7€ 259 2 3WxE 102 5¢9 44 dFAFFA

Al FANFE Q272 33 38H 5 A4H200kg/ha)T} ZE](240kg/ha)E 7B 2
A&7 PKT9 Q14H200kg/ha)} 23] (240kg/ha) R AAE ha F 150kg S 33 7% EAI%
NPKT 1813 HATR(HE & : 10.3~11.4%, F E428F : 1.0~1.6%)F 3siug AL
HAEZF had 150kg S o] B(ST), °18 BF =ESUT), ©l€ EF4 9FEHGAT), =574
A EHUAT), °|& B3 58 2 4EHESUAT)O &5 B4, =8 JA3Fu9 E9] n-&
& 1:052 34319 o]& FH(DST), °ol& ¥ ZEDSUT), °|1& 57 AFHADSAT), =
B3} JEHDUAT), °1& B =5 € ASADOSUAT) &5 A 5 F 1349 A
2 3R G HoE HXSH L, 77 BHL 2nimxIm)E 3H oy 7vj= 349 23Y
of A3 o= AAE AT et AFH Fo] AlLIHTh

TG F Eole B S5amE YL, F dFH AE AlHIFE e dEEH T A
2T5FE FHAT F, o] FolA oF 500gE 3 60ColA 481t H=zdt] AES S A
Asto] R A Fe AEFFE TEYTh E£3 o]E2 dRE Bt FEIFE 73
7] 1% BHAIR R ALSSIR e, i ES AO0AC. H(1990)22, ADFS+ NDF 32
Georing¥®} Van Soest’8(1970)°ll &J3)f ¥4&tth =& ADF} NDF &F 22 FE] TDN(total
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digestible nutrients)®} RFV(relative feed value)= Nahm(1992)3} Linn3} Martin(1989) 52| 7l
Aol oJdted ohg3t o] T3

%, TDN = 88.9-(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%

B Aol Azl SAS package program(Version 8. 01, USA, 2005)& o] &3l folAlg
AAstH L, Mel Bzt vae 5% 9 HAR A 24 (Least significant difference
test ; LSD-test) &2 3t}

U Aol ANHIE AH9 7|d2dE Uebd 2L Table 1200, 300 B 7123
4% vas) £ 9 2005959 ¥ FHA/| L AWHORE 0.1~24C HAE %3, ¥
FaeEe 395 8ol 15.5-644mm7t Bkoyt I ol 30d HFY Z4F B

Table 1. Meteorological data during the growth period in 2005 and the averages for 30

years.
Year Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
Temperature 2005 72| 160 | 195 | 249 | 264 | 263 226 | 158
) 1971~2000 71| 138 187 225 257 | 261 | 213 | 154
Precipitation 2005 67.1 | 448 | 326 | 1194 | 1936 | 2802 | 499 6.7
(mm) 19712000 | 516 | 752 | 753 | 1407 | 206.7 | 2058 | 1296 | 42.0

. d=z o nE
1. Ag7ue] A& A7l 4o BE ElaF AESF] W

A4TH e Ag AlZI & AUt EvaF AEFF v e ¥FE Ve 3]
Table 2°]t}.

TN AESLHFL 13 3HZA 42t haTd 1.499 1.44E01Y T 22 A= 0.89
Eoz golzon Azl 38289 AEFFE YehAULh
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Table 2. Effect of application times and dilution of cattle slurry on dry matter yields
(tons/ha) of tall fescue.

Treatment 1st Cut 2nd Cut 3rd Cut Total

Non-fertilizer plot 1.49 0.89 1.44 3.82

Application plots of cattle slurry

S plot' 2.98 2.64 1.76 7.38
SU plot’ 2.57 227 2.09 6.93
SA plot’ 2.09 1.94 2.12 6.14
UA plot* 1.37 1.66 2.81 5.84
SUA plot® 1.54 1.78 3.18 6.49

Application plots of diluted cattle slurry (1:0.5)

DS plot® 2.23 2.68 1.60 6.50
DSU plot’ 2.17 1.88 231 6.36
DSA plot® 1.75 2.16 2.18 6.09
DUA plot’ 1.23 1.96 2.30 5.50
DSUA plot'® 2.28 2.81 2.62 771
L.S.D(P <0.05) 0.71 0.97 0.57 1.23

Note. ': slurry application for the 1st growth, 2. slurry application for the 1st and 2nd growth, * : shurry
application for the Ist and 3rd growth, *: slurry application for the 2nd and 3rd growth, 5« slurry ap-
plication for the 1st, 2nd and 3rd growth, ®: diluted slurry application for the 1st growth, 7 diluted
slurry application for the 1st and 2nd growth, ¥ diluted shurry application for the Ist and 3rd
growth, ° : diluted slurry application for the 2nd and 3rd growth, 9. diluted slurry application for the
Ist, 2nd and 3rd growth.

T G Al FoAAE A AETFO| haT 5.84~7.38 ELE FAMT B &
)& TR, AFAVER B [RZAE FGFHE 018 F AETFEST)H o8 &
3 Z8o B& A& F(SUT), 2ZdAE ol & AESTET), °18 ¥ =5 £
ANEHSUT) R o2 B3 oF & £ ALT(SAT), 3z AFE o|& 5ol A
28 F(STHE AL ZE MY FlA FANT B} §o3HA & AETFS e
A THp<0.05).

TR AG7ElE ER 345t AL RYE ANETELS A AdEFFo] had 5.50~7.71
EO 2 FANT Ho fo8tA & JEFFES YU, F 4T Q471 A&7
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o RIZIAR 2EFH AEH TF FE HHstd TAT TOUAT)ZF ATl A
7P @ aFE YEIT B GFH AVER B MR E o8 BH H45E ¥
& A& FDSATYY =EF 94FE £ A8 F(DUAT), 3-XCIME ol B 4%
A&8 TDSAT)E AstaEs BE AT F ANFROE Bt fo5A ¥
ETFS VER A THP<0.05).

2. Shulg @ AATule) Aol EdATY ABEF HAE G

3letu) g9} A FTnle] Al o] EH2FO AESFF vAE FFS VePA AL Table
3ol

Table 3. Effect of application of chemical fertilizer and cattle slurry on dry matter yields
(ton/ha) of tall fescue.

Treatment 1st Cut 2nd Cut 3rd Cut Total
Non-fertilizer plot 1.49 0.89 1.44 3.82
P,0s+K;0 plot 1.82 1.69 2,61 6.12
Min-N+P;05+K>0 plot 3.10 4.04 2.99 10.13
Slurry plots 2.11 2.06 2.39 6.56
Diluted slurry plots . 1.93 2.30 220 6.43
L.S.D (P<0.05) 0.71 0.92 0.53 1.19

A4 L] AlE F(P0s+K0 )= A3t AEFFHC) haF 6. 12802 FAH|T B
A3A AT A9 U4 E ZEE AL} F(Min-N+P,0s+Ko0 F)oll A= ha@ 10.13
A BEFFE Yehdlo] FA B Fe A4bat Ze] A48 T BUE fo3HA &
FE%2 Jehflen, o3 A7Eas Qs Zalg AE3 RO DX} 2 o)
FA3HAl FAAT 3R E AESFF] Zo)7t GERA] 9% THp<0.05).

B FTu] AL FHTE AL AEFF 6.56ton/ha)et B2 F7H3 AT Y FHT 4
3 AESFF 6.43ton/ha)e A4t ZE] AlE Foll vlE) ARtACOR ¥ AESFTFE e
ihel=3
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3. B9 & 4Tl A A gl e AEAFES

216l 2 QT A Ago] EfaFY AEANNE&(ke DMkg N)oll vlA= %
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< YelA Ao Table 40|t}

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 25.6 47.0 7.6 26.7(160)
Slurry application plots 124 234 19.0 18.3(68.5)
Diluted shurry application plots 8.8 28.2 15.2 17.4(65.2)

g g oA Fr18) A4 AEPNEELE A W 26.7kg DM/kg NojULH, oF
A71E 2 B3 2 247.0kg DM/kg N) > 1‘%’15.’:(25.6kg DM/kg N)> 3 Z(7.6kg DM/kg N) &=
o7 YolHAT Y7y i A AEYJLELEL F FAT79 477t 47 1833
17.4kg DM/kg N& YENIUT dHAZ/EE2E 2-2NA 718 & AEPLELEE e
itk 33 Fr18) A iy A7y i AEAYANREL FI 479 s3] 2
Z} 68.59 65.2%° =23Ath.

4. AN BGTFHS Aol EMAFE ZPHY, FAAA 4%4(NDF) %
AHAA 4%E(ADF) Tl mlAE 4%

AHA7E EFTue] Aol EF AT 2ENHCP), FTHMA A FL4(NDF) R A
A A A Fra(ADF) @3l FlAs 9%FE YERA o] Table 50ith

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

CP(%) NDF(%) ADF(%)

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

Non-fertilizer 7.53 12.33 14.54 6524 | 62.35 64.78 38.77 36.89 35.81

Application plots of cattle slurry

S plot' 7.14 11.63 14.43 66.63 62.12 67.70 38.12 39.81 35.39

SU plot’ 6.64 10.03 13.22 | 66.79 | 6432 | 69.57 | 3879 | 37.59 | 36.80

SA plot’ 6.43 11.55 12.97 67.22 | 66.85 68.63 39.42 35.46 36.17
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CP(%) NDF(%) ADF(%)
Treatment
Ist Cut | 2nd Cut| 3rd Cut| 1st Cut | 2nd Cut| 3rd Cut| 1st Cut | 2nd Cut| 3rd Cut
UA plot4 6.30 12.78 13.38 67.38 62.75 68.50 39.59 34.94 38.28
SUA plot5 6.43 11.70 10.97 66.64 65.73 68.95 39.55 35.08 41.49

Application plots of diluted cattle slurry (1 : 0.5)

DS plot® 7.88 | 10.20 19.31 65.05 67.35 67.65 37.51 35.67 34.88
DSU plot’ 8.90 10.94 1536 | 66.07 | 65.19 | 67.58 | 38.21 34.83 36.08
DSA plot® 13.32 10.30 13.71 67.31 66.82 | 6683 | 4147 | 36.14 | 35.69
DUA plot’ 10.46 12.65 1464 | 6568 | 63.61 67.75 | 40.43 3452 | 40.01

DSUA plot'° 922 | 1112 | 1270 | 65.16 | 6474 | 6930 | 39.71 | 34.93 | 3742

L.S.D(P<0.05) 2.24 0.35 0.31 0.52 0.41 0.49 0.49 0.33 0.41

See Table 2.

a7 Algol] @2 HAIZE ZHACP) FF2 1MZ<2WME<3HR €22 W
ol oy FARTEOE hAE 43 ¥} ov(p<0.05), 2HZE
v E FA4std Ag3 TrF T3N3 RgTE FEHOUOE Fo3H & 2Uid dFS
Y ERH 2 TH(p<0.05).

#FH FAHMHA AFANDF) TFL AFAZIERE B 3ME2> 12> o2 Y
ol L, FANITFIF HgTH ASTRDG F3HA RO (p<0.05), HFTHIE 4T
F7t JATFEIE HAEA e TRU Whth HAMA A ADF) e 1Mz >3d
2> % €08 vorga, FAAA dfd &FH fASHA FANT7 44T AE
T 20 dAZE ¥ FFE YERITh

5. A)47ulo} sa| el A go] EslaFe ZWMA, NDF, ADF ¥, 7ha3h
¥ Z%(TDN) ¥ 4v AS/A(RFV)el wXe 4%

o3 7ul9 Shepu]Bo] Al o] EW AT 2T, NDF, ADF &%, 7148 G 53
(TDN) 2 At AE7FXREV)S] Tl 98e UERE Ro] Table 6°]ch.

EWaFe) A7 PF 29w FFe AT 115% = Setulge} JFTH AE
7 WO EYAL GPFEE o2 B 54 ALF FDST), ol& B3} S 3
Hate] BAR TDSAT) L o] B, &i J83 dEdo) 3|5t EAF TF(DSUAT)
J} b2 HET BT folsA e A7 BF 2o §S Ueh)QAcHp<0.05).
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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 tall

fescue.
Treatment CP(%) NDF(%) ADF(%) TDN(%) RFV
Non-fertilizer plot 11.46 64.12 37.15 59.55 87.03

Application plots of chemical fertilizer

P,0s+K;0 plot 9.59 66.97 37.19 59.52 83.28

Min-N+P,0s+K,0 plot 10.59 66.36 37.03 59.65 84.27

Application plots of cattle shurry

S plot' 11.07 65.48 31.77 59.06 84.55
SU plot’ 9.96 66.89 37.72 59.10 82.84
SA plot3 10.31 67.57 37.01 59.66 82.71
UA plot* 10.82 66.21 37.60 59.19 83.94
SUA plot’ 9.70 67.11 38.71 58.32 81.53

Application plots of diluted cattle slurry (1:0.5)

DS plot® 1247 66.68 36.02 60.45 84.89

DSU plot’ 11.73 66.28 36.37 60.17 85.03

DSA plot® 12.44 66.98 37.77 59.06 82.61

DUA plot’ 12.58 65.68 38.32 58.63 83.76

DSUA plot' 11.01 66.40 37.35 59.39 83.87

LSD(P <0.05) 0.72 0.27 0.24 0.19 0.49
See Table 2.

T EWl2F A P NDFS} ADF 32 FANMF7F 7442 64.19) 372%=2 49
A4 2 ZEE A& F L 66.49 37.0%)9F AdTH] AlLT(Z2} 65.5~67.0%2F 37.0~
38.7%) Bt FrostAl kAT, FANF RFVE F49) Q4 9 A& A&7 79
Qg7 A ALT B {SHAl ERIL(p<0.05), EH 2] TDN FFL 343t o
AT7HE AL 77 AP oz B £ YU
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7. BATu|9} Behulne] A go] EMATY AT 2D £3(CPY)H Az 7
£3 2 $F(TDNY)dl vlAE 9%

Yoo} sietul g o] Algo] EFAFY A =B FIHCPY)F A Ttas &
¥ FFIDNY) vl & Yepd 2] Table 7010

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

Treatment CPY (kg ha™) TDNY (kg ha™)

Non-fertilizer plot 143.43 757.1

Application plots of chemical fertilizer

P,05+K>70 plot 204.49 1217.1

Min-N+P,05+K20 plot 359.37 20154

Application plots of cattle slurry

S plot' 257.87 1446.9
SU plot® 224.37 1364.6
SA plot’ 210.51 12213
UA plot* 224.86 1150.9
SUA plot’ 218.90 1253.4

Application plots of diluted cattle slurry (1:0.5)

DS plot® 253.24 1309.1

DSU plot’ 250.11 12743

DSA plot® 251.74 1202.7

DUA plot’ 234.83 1077.7

DSUA plot" 285.13 1529.6

L.S.D(P <0.05) 52.60 2775
See Table 2.

WAy Algo] B}E EFATFY A7 2HE FHH tAS FETFFS FIHAT
T 9 3 Fo A had 22}t 210.5~257.99} 1150.9~1446.9kg L 234.8~285.13} 1077.7~1529.6
kg2 2 Z+Z} 14349} 757.1kg/has UERE FANF B oA w35, At A4
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2 2 E AL FAAE 35949 2015.4kg S YENH O] & AT Bk Fo3HA &
At 2N FFH 714 S FRFFE JERIN LM (p<0.05), olEF HFLS o] F
AFTHIE AL Tl oL FRe P

V. 1 &

EHAFE EFFE A A J3497 &5 HoluH, 53] 2R FI BL E
FzANAE 2 AFA FA disEo] 713 Ae FF =ES 33T 2F02 4
A e, o849 sy ALA N FE weta ¥ AHog FARYLAG AR 2}
°)7k AFol LA KTHE F, 1996). ¥ AP BHoJM = FAB|FA 3.8tonhas] A
2 AEFFE YA e A4t Zewre] AgLes A AESFFO] 6.2tonhad LHE
WAL Y789 Ao 2E O 52 AEFHFS Yeido Evl2aFY ZA4Y &
Z7HA 7=l A3 tH(Table 3).

HFFuH et 2L SR e HEY Y4 FFULE, ol EY A& Ade 77
E A2 8 EYY E81d 42L& P EWNFAZA AAA] 737 &0
a3y AT FRE A E GRS ¢ ddFEe FAEALL Had HEY ¥
A QF7FE UEANA F& A=V BFLe 3 J47HY g tiA s
F2 AZqzA7 4o gdetx I 7EX7E S EE, ol SENEAE AlE £ 4
EA 2] o] 4E 43 FAH] w&Eoltio, 1989). £ AHAAE H47H| F 54 A
83 FYA LR A AESTFO| ha¥ 2 5.84~7.38E(H T 6.56 ton DM/ha)T 5.50~
771E(H T 6.43ton DM/ha)S. 2 F-AH 29 haF 3.828F B} #o3tA & HESHL
YUER 1 I (Table 2, p<0.05), U4 ZE) & ALF 79 A3 61289 AETH HUu=x &
StTh(Table 3).

EG o AZEE JFFHE o]E Bl AF ALF FSHIF M %3 o)
I =8 B8 AETESUT), ol &, =5 ¥ 953 £ A& SUAT) R ol& 53
3 B ALFSAT) 5ol T8 dEHd £ ALY FUAT) RUE £ 1E
F& Jehlen, olad AL JFTHIE ER Mt ALT T4 U FE
Al YEFtHTable 2). ©)oll thal Ruppert F(1985)& A8 E B-Hd] A &3t 2o o
AdBT BQ A7} Eoh3 B 08k3 Schechtner(1978, 1979 L 1991)E FEFFo] e
BTl 712 AE3e Aol A5HET R FE o]§AHI} AT B9 3
AH]gE Fold JEAH AlE AE IA AARA vty sty B 499 Ao} 94X
3Tt

TG SRR AE AVlE AXRFY §A, 82 9 dRYoly] A9 FHA T 9

olE
L5

o (fu % 4y B dz
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3 FERASG UHT FAE 23 Yo AFY olfH LI A tEREE HF A
SA7IE o] B oJEHo)gtn R T YEU(R, 199 ; Ruppert 5, 1985), & Aol
ME Yg7ue Alg Al7]o) uE P AEAYLE S (kg DMAg N)°] =8 A0 2 oF
Aol 73 2 x| T 37 34 FolA 72t 2349} 282 DM/kg N2 7 & &
AIEEE JeRNO] ol A7|9F A9 Ux5tIL UTHTable 4). =7 Schechtner(1991)= 4
7] Alge mE FAxo|§E5E & HEANAE(kg DMkg N)©] 14~162] Helety B
BRI o] F(1995)2 109~163°12kaL StAEH|, & AHME B 17418322 °|€
Hot 84 & AEANRES eI

dutH o2 fFTH|e AEAZE v A HEAY F5E 1A F§ A,
22 AF3 U=ul(Vetter®} Steffens, 1986), B AP = P44 49 Fre 4
y] AEAYSEE] F 4TI} 68.5%011 F A Fo A= 65.2%C)A=H(Table 4), o=
APAHo] 80| B =EYGol7] Wi & T UAF HA/WL Qo= 55 A8
YUebd = Ae< AABEE

EY Bxo FHLE JIEFA Fodtd Aol HFAHA FHAE At o3 AAde=
Zo] upFAsAq 520 JE T F44LTE, 384 24, FETE, 1EY 4AF &
e 2 F5E FdA2Y A5 APRALVNOER I Edo] FFEA HriEs AUt
gtk 53] ol& F v dFT RAF FFo] /M8 Bustd 33y AgTEX 9] 3
7t o R &EA JOH(E F, 1994), Fx AFo] JPHo| &} Hx] APH L F
7Vete Wi zuwFe] d3e Ay AiA dFol FUletd ARIIRY] A E
2YP3HA Ah3 &Y thBischoffet Adolf, 1992). & AP BAd7u] Algof upat A3t
AEFF, I 29 d 9 F 7t4ast FETFS FUHIAAR 7t43 G FFH G
AEZIXNE 238 w9 A S JERNATHTable 5, 6, 7). °l& A4 AL22 U
U7t AEFFS S7HA71R oldd & AFY F7P A ESTF W CFulE F7HA
A 4%2 &F Z NDF, ADF 2 3|u|AE29271 S7HE0 7] ol A€

Schils 5(1999) ¥ o2 Exe WA hgo] 7-8¥99 714 R 1 7123 457
ol olEWA 4AF HIE Yehdty gl B AFPAME Y9 A 8os %
Sl d e BHzxAAM P BT 1AM 7P $k oy, NDFS}F ADF 3% R
2 MR A 7HA 3 kTH(Table 5). Tinnimit®t Thomas(1976) $-& 3HE 3 Bx9| )2 g3}
CW, ADF 9@ g1y & 3o A%, 1dx ez 3 o= AA4TE e
3 Y. B AHoAE qgTuiet Frld AAn g AgoE 2O Fgo] i
g3} Aol ADFS} NDF &% 3718t 714 4§ 3% 4d AR7HA7E 24383
ooz AF ANFH AELFGENE FFE VA F dthes AL ARG 22v o
g7vle)] B8 343ty Al8EA HE 529 £FFUS A 24A FFo| S
o2H A5rlY Yol A 715 3L A Hi Jt4Lst 471E FFo] Eof



FF =EYA 7FE2Ene AlRo| Tall fescue®] A4 PIA= 98 81

A V=9 71343 AAF Sl 719 £ e JdEn

B AL AF wEY BHLFE AMSRIE o, AFTHE B2 H4SAL Y
2 93 A718 BhEA Al ARE ¥ A% AEFFR AR E ZAST B
HIE Ao B ABSFH ARIE Nmstel AYTUY AP AL A9 45
2¢ AYsTA AAHY o, 1 A4S ackstd theR Lok

1L AATHE B2 HAGAY H48A 2T NSRS o A7 ABSFO) Y 2
Z} 5.50~7.7112(B T 6.43ton DM/ha)3} 5.84~7.38E(H T 6.56ton DM/ha)2. 2 F-A8|F
o hag 3328 Bt fosA & AETTE Y RUET(Table 2, p<0.05), ol 2
Age B A8 ToIA L ERAYT,

2. A3} ) AL A4 ZeE] R AAE ALF FAAE 42 A AEFTHo)
ha 6.12€3 10.1380. 2 FAHFET §931A] Eth(p<0.05). 23 4k 2
g ANET9 At BESFFS P4H ALTe HF Azt AESTFHOE Wgh)

3. g TN Fr18) Ao JEYTEES d¥T 26.7kg DM/Akg NoJlan, 4o
HANNEE B 2WE> AR >3UE 02 Bol AT A4y Ase A% A
ERQLEELE 7 3479 54 F7F 42 1835 17.4kg DM/kg NE YERL 2=
oAl 7H ®UdT T FIE A4 iy YgTu] Aho AEYJELLE TN
o} BNt 42t 68.59 65.2%0) =&EATH

4. 279 A B 2N FFL FANTIT 11L5%E S EFROE 23
Al kot AFTH BY A ET(124~12.6%) BT Fol3HA WEhth(p<0.05). FH
EWA 279 A W NDF9 ADF 332 FAU|H(Z2} 64.15 37.2%)7F 2E AT
B} Fo5A] @ekAIRl, FAH e RFV(87.0)= ZE T B}t f98iA &3t
(p<0.05).

5. AGTH AgSH HYAGOE BAAFY AT ZeNA T Ttan FESTL
BAT R A4t BEE NS TR FshAl EEU(p<005), ol E AFL
oJE Bol AYTHE AGH TolM B% FstAT
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