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ABSTRACTS

The aim of this experiment was to investigate the effect of applying times of
cattle slurry on dry matter yield of Orchardgrass, when cattle slurry applied at rates
of 30m'(average mineral nitrogen fertilizer equivalént to 120kg) per ha in different
dressing times, such as S1(1st and 2nd growth), S2(1st and 3rd growth), S3(1st and
4th growth), S4(2nd and 3rd growth), S5(2nd and 4th growth) and S6(application for
3rd and 4th growth).

The results were as follows.

1. The average annual yields of dry matter were produced 6.36~7.42 ton per ha in
1995~1997 when cattle slurry applied at rates of 30m'(average mineral nitrogen
fertilizer equivalent to 120kg) per ha in different dressing times, especially these
tendency were shown higher annual dry matter in S4 plot(application for 2nd and 3rd
growth). Those were higher 2.48~3.54 tons or 1.22~2.28 tons per ha than the yields
from non-fertilizing or phosphrous and potassium fertilizing.

2. Relative yields of annual dry matter in cattle slurry application plots were
164(S2 plot)~191(S4 plot)% in comparing with non-fertilizing plot.
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3. Dry matter yields according to cutting frequency were highest at the 2nd
cut(1.50 ton) and were in the order 3rd cut(0.95 ton)>4th cut(0.75 ton)>1st cut(0.69
ton/ha). Also, those of cattle slurry application plot per ha were in the order 2nd
cut(2.02~2.73 tons)>3rd cut(1.56~2.08 tons)>4th cut(1.07~1.68 tons)>1st cut(1.11~
1.45 tons/ha).

4. Relative yields of annual dry matter in cattle slurry application plots were 164~
219, 161~210, 143~212 and 135~182% at the 3rd, 1st, 4th and 2nd cut, respectively
in comparing with non-fertilizing plot.

5. The efficiencies of nitrogen on dry matter yieldtkg DM/kg N) were 181, 21.3
and 345kg DM/kg N when cattle slurry applied to Orchardgrass at rates of 30m
(average mineral fertilizer equivalent to 120 kg) per ha in 1993, 1994 and 1995,
respectively, especially these tendency were shown higher efficiencies in $4
plot(application for 2nd and 3rd growth). On the other hand, those of the same level
fertilization of mineral nitrogen were 43.8, 19.2 and 134 kg DM/kg N in 1993, 1994
and 1995, respectively.
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FEL FEI ZEANY F o)F5H A2 vERAN Edd FAAA x2A 9 HAAS
FAANIN B2 R HG ZAIE Y YAHE ARE F Qo G5 AFel A = &
o 28y AEE(RATE)Y HEAY FROZ o|fL VFEAEA o f - BExA
of Wt A& ztelE VA LA HER, £33 JFFu|e] Airo)LE g F4E HuH
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9] o] &3 BAHALIANE T2 F UE FEAT HHPoEANY NERLY AETEA
A &Yool KT ATl F, 1994% 1995; Jo, 1989 ; Rees &, 1993; Vetter®l Steffens,
1986).

walA] B dFoAE 1995~1997d E 9t Orchardgrasse] 2 x| oA BAb7ule]l Al
{717 Bx9 AESFF UAE GYS ZAEY, #7148 ALY E&AHA ol &
Hgpu e HAiolEEEE HAEINAT
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I. Mg 9 44

B AEE A5 AAA 24 A7 oS8T JdAAdd s B4 o] 19939 shgol 24
¥ Orchardgrass(var. potomac) G Az A A 19943 3¥EE AA8te] 1995 39~
19973 10¥€7-A 9] A#g Jepuidct.

Ago] FAH 1995~19973 7121 9] A=77t F €98 HHAv|2H Z5FE YEgd A
& ¥ lol4,

Table 1. Monthly meteological data during the period of plant
growth in 1995~1997.

Mar. Apr. May June July Aug. Sep. Oct.

1995 8.0 139 18.2 21.2 26.7 28.6 20.4 16.3

Temperature 1996 6.4 129 19.3 224 25.3 26.9 21.8 16.0
() 1997 8.8 14.4 19.6 24.0 26.1 26.3 21.4 159
Mean 74 137 19.0 225 26.0 27.3 21.2 16.1

1995 424 706 60.7 68.7 1237 2610 223 34.6

Precipitation 1996 1109 583 492 3132 1201 825 376 30.2
(mm) 1997 260 501 972 1954 3179 2229 170 24
Mean 594 597 69.0 1924 1872 188 256 224

AYT BHL HeD 4m°Cm x 2m)Z AL, FAYE FuTFE WERTZ o A
$A1718 S1(13 29 %), S2(13 3¥ %), S3(17H 49 %), S4(28F 3W %), S5(2¢ 4 z) &
S6(33 4 E AKAI7|] AE)T 67] 20 E ha & ALAHE 120 kesrF 9 HA7v]
(FAA 4%0l AEFF 10%2] HATH 30m)E 44 ASAANAQHZY] A5 E
A AE 39Dl 234 BF BAPon, g AT E AANFH ZEE ha
2 242} 2007 240kgS 3¥ Lol YAEOZ A LT FrefAAE ha® 0% 120kgS 4
sol 5% A8

d#E 1995d0) 19 2E 59 8Y, 282 649 279, 3MxE 8¢ 229, 4¥x: 10€
3Uel AAIBE R, 199630l 2z 59 139, 79 39, 89 20¥, 109 99 z&lx 1997
dolE 59 129, 649 30Y, 8Y 18¢, 109 1Yol Z+z dH st

ZAbE A3 43] dFH )83 ZF dFHA 7N GHHY T AExeFE 2HF F, o E
Z d¥(9F 5009)8 A=7WNA 60C, 48X AxF ABFFL Filn DHHEAHDT A
24 2g A2stgon zZF AU Y] mE AL EELEES VEAUNET L (ke DM/ke
N)Z H7istg o
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1. AAAH| 0| I A2t HETE| BHE
AgTHI e A LA 719 Y Aujzt A7 AEFF vAe %S UEd A
ol & 2°|th.

Table 2. Dry matter yields(ton/ha) as affected by different nitrogen
source application.

Dry matter vield(ton/ha)

Treatment 1995 1996 1997 Mean
Nil(control) 4.24 271 469 3.88
PK 5.02 415 6.24 5.14
PK + 120 NV 10.27 6.45 7.85 8.19
s1? 5.74 483 9.22 6.60
S2 6.23 452 8.33 6.36
S3 6.69 5.55 8.72 6.99
S4 725 6.15 8.87 7.42
S5 5.73 573 8.85 6.77
S6 6.81 4.81 8.98 6.87
L.S.D.(p<0.05) 1.60 1.02 171 0.81

Note.  Mineral nitrogen(kg/ha and year)
? Timing of slurry application for 1st and 2nd growth(S1),
1st and 3rd growth(S2), 1st and 4th growth(S3), 2nd and 3rd
growth(S4), 2nd and 4th growth(S5) and 3rd and 4th growth(S6)

A HBE AEEA FUD FulFolAM 33d(1995~1997)09] @ HF AEFFL ha
3 271 ~469E(HT 383¥)& 71F35td, Qi #El e g § Au|(PKT)Ho g 3
de d HF AEFFo] 1.26EY F/HEES Yetlidth £ PKFol ha 3 120kg]
2718 FAE A8l e A9l ha F 645~1027E(HF 8198)9 & HF HESFH
< Jehdo] Qita a3 B 30589 F4E 24

3 Azt ha B 120kgo] & F3te AAE AN TFHIZ 23] BIALI FAME 1995
dol 573~725%, 1996d0] 452~6.15%, 1997'd¢] 833~9.228 ¢ 3d HFL 636~
74289 @ FEFFL Yeo] FH|F BodE ha B 19959 1.49~3.018, 1996l
1.81~3.44%, 19973 364~4538 ¥ 3d HFoE 248~3548 9 F4E€ B3 PK
T 2tE 7 0.71~223E, 0.37~2.008, 209~298E 2 122~2288¢ A AESFFY
Z7h8 JEAT Al$A71E2 B 19959 3 1996 ol & S4A1 €29 39
of AR)elA, 1997 deE SIA &7 28 E A{Ao AR 7 =
F2 712393 19959 E S13 S5A&F(29 4 x KA A &)2E
199739l & S2A &7 (15 3Hx A{Ao A R)eA 7HF *gten 3d HFF AEF
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S4A1 & F7F 813 S2A1 & TEY {5 A & kH(p<0.05).

2. Li=T0I Chst HarrHIFL0 NUHHESTE
ol dd 4 AFFHAETY FPREFFE UEd AL E 3|

Table 3. Relative annual dry matter yield of cattle slurry plots against
control plot

Treatment 19956 1996 1997 Mean

Nil(control) 100 100 100 100
S1 135 178 197 170
S2 147 167 178 164
S3 158 205 186 180
S4 171 227 189 191
S5 135 211 189 174
S6 161 177 191 177

Ful ol g ] AlETe A FAHAEFFL 19959 135~171%, 19969
of 167~227%, 1997'dell 178~197% 8l3x 3d HdFolE 164~191%F el on,
53 4FTHE 29 3x AFA A AL A e ARAVIRG BAEA &
< AdAEFZFES HEUG.

3. YATH| AIEAI7IE HETES ¥
AT A GAZIE JEFFRRE UEHY AL E 4ot

Table 4. Dry matter yields(ton/ha) as affected by different nitrogen
source application.

Dry matter yield(ton/ha)

Treatment 1st Cut 2nd Cut 3rd Cut 4th Cut

Nil(control) 0.69 1.50 0.95 0.75
PK 1.19 186 119 0.01

PK + 120 N 174 303 1.87 156
s1 124 273 156 107
S2 1.34 2.20 165 1.17
S3 131 9.37 172 159
S4 1.45 253 2.08 136
S5 111 2.49 1.60 157
S6 1.23 202 1.94 168

L.S.D.(p<0.05) 0.28 0.39 0.35 0.24
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S dHARE ﬁ“*"%\—‘f’: 2 %M ha B 15082% 7MY XD dF22 3
M2 (0958), 4AX(0.758), IHMX(0698) o2 Wobath A4 T A& +
(PKT)& Ful++ Eo EE °ll-.4 Az M g FFE UYEAAT I 2MR Tl
¥tk ha B 05089 F4% AEFHF F7HE UYeHATHp <0.05). EF d4H 2l
ha @ A3 120kge] F718) BAE AEF 7 EE dFHA7| PKT 29 055~1.17
Eo fo¥ AEFFZ/HE UEAAL( <0.05), 53] 2HzAM 7 v FHES
a2 Fed=d

SE A7 Al gFAME 1MZAA ha B 111~1458, 2 A 202~273F, 3
Mol Al 156~208E, 4 XA 107~1688 AEFZE vUeiio Fu7F R 47
042~0.762(H 7 0598), 052~123E(FF 0.89%), 061~113E(HTF 081F), 032~
0938 (H70.668)9 FA% ABFHFSZ7HE BAedp <0.05), oje® B 29 W=
o A R EA

4. =70 CHet HaPHIEAL NUHUEBSTEY
HzFol e dFNzE &4 JF7HAETY FHAETFE UEd Ae & 5ot

Table 5. Relative dry matter yield of each treatment plots against
control plot

Treatment 1st Cut 2nd Cut 3rd Cut 4th Cut

Nil(control) 100 100 100 100
S1 180 182 164 143
S2 194 147 174 156
S3 190 158 181 212
S4 210 169 219 181
S5 161 166 168 209
S6 178 135 204 224

ofarpu] A]gFo Fu|Fo dig 3d HF AAFAUZRE FUAEFZFLS 1Az 161
~210%, 2H Z A E 135~182%, 3HZ oA 164~219%, 482X 143~212% S YEHH
Qor} 13 3AZME S4AETFQ29 3HZAFKA AlE), 2HzAME SIAETAS 2
NEAEA A8) 283 4d2AAE S6AETRH 4H2ASA A8)7F BE AlETH
O g AdAEFFES HENITS.

5. AA0|BHE

AiAue] BE Ao RELE HEYANET&(kg DM/ks N YERAA ] E 60T
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Table 6. Efficiencies of dry matter production(kg DM/kg N) to different
nitrogen source application.

Nitr n Source ke DM/ke N
oge 1995 1996 1997 Mean
Fertilizer-N(120kg/ha) 438 192 134 25.4
Sturry-N(120 kg/ha)
s1 125 177 3738 2.7
S2 166 15.1 303 207
S3 20.4 237 336 259
sS4 251 98.7 348 205
S5 12.4 95.2 347 241
S6 214 175 358 249
X 18.1 213 345 246

etu g AlH ol ABPANE & (kg DM/kg N)& ha B 120kgel FAAu] Ao 1995
doll & 43.8, 1996:d el 19.2, 19979l 134°]R 1 3@ W& 254kg DM/kg Noj| &3} 3
7} Ay gol| wel AZANEEo] FAHAG

FH A2XAHLHFLE A7 ha 7 120 kg®) FEE AL Q4T AEAQ4
&& 199590l 125~251(3F 181), 1996l 151~287(HT 21.3), 1997 303~
378(HT 345) 283 3@ BHF 20.7~295(H T 246)kg DM/kg N& Uelho] 7 R
gPgol wet AEYA AL (kg DM/kg N)o| Z7H5HE B3e BPon S39 S4A 477}
& Azl By vay Fgkoh

v,z %

B FtEERE Fa0)9Y Aol BETY HEFEE FHatn o HEAY
FIrgolAN FEAFol7] WEA T AL B SHAY MAE JdE F U
#tobgt EFUHolME Ex Fo 28E RU7IEHE B8yl AUHER EYNF
Az ZAH 7HAE 94 Tu JAH(Wilkinson, 1979). 284} 0|2 71EExE
Al goz A3 EdelA F7I%e] BT, 98 ¥ EFo2REY FERHEE 29YE
+ Sloi(Bracker, 1982) #A A &FEFH AE&A7IE FA v, Schechtner(1981)
TS ZHHeR o|fFHE 2AAAN AFTH(F AL 04 %, AELH 10 %9 A&
FEE 97t ha 7 30w FEUVLE HHG JETEFE FAT & Uz 3t IR n
Atk B AP M ofed AAAEFEYN ALHYELE ha T 120 keoll HB3t= A
A7HlE A &3 3d "HTF 636~742 €9 AEFFE Fol FHIT(3.88 ton/ha) B}
T 248~354 B9 FFE B A4H ZEgwne A& 7(5.14 ton/ha) BY 1.22~
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tlo

2289 F4& JEde] AAHS ALA7IY Aoz X9 A FH JM5A
AAbetn QITHE 2).84 olzfdt H47ue A Bxeo HKHL ddsles 2¥z
(3d HZT 1900)¢t 4% 239 €27 713 g9 3829 AFA o Ay
A3t dE d(F, 59 4 69 7)) 0 FREed, oo sl Ruppert
(1985)2 HATHIE FH A&dE o] & AdRY QN a4yt v 2usn
Schechtner(1978, 1979 % 191)& FE&Fo] ¥ AFFu & 7S Ho| Al &3l Aol
AEAHEY EXY RAEY o] LEFH/ FATW B9 AMuL L EIdW JEH AgE
B ZA AAA gevi st B Age] A9 A5,

AAAZEFLZ A7 ha F 120kgol] €3te SATHE A& 79 Fu|Fod dig 3
H Y AUAdETFE 164~191%S BA(E 3), £(1994)9) A 3(112~133%) ®.t} o
30~58% A= ARNPVESTFY F7HE Jehld &, ol si7t F7hgel wa Fu) 1o
AEFHFL ZA3AT B2 AT ALIe FHEAAZ ¢S AEFFo| F7hs)
7 Eog Algdr).

Ful 79 39 AT AdFHHEE JAEFFLE 2UXA50E) 3HEX0.5E) 4HX20.75E)
1HZ(0698) £o2 Yol AT A|EFAME 28z A ha F 202~273%, 3
Zo|A] 156~2088, 48Z0A 1.07~168E, 1HENAM 1.11~145%89 AEFZS el
of(F 4), 529 AFo] FIF A7ld QTFu|Y AgoT Bz H&o] HS J1&3tg
& AARERL lth(Jo, 1989).

BFTFH AR wE FAholLEE F, BEANES(kg DM/kg N)ol i3] Schechtner
(19D 14~169 stz HEId AR 0] F(199%5)L 109~16383 3gAw, =%
(1996) %< 30me] HA4FHIAIE 33 XM AEBAF S0 2542 IAA F4ES
UEtdio] A &g 5e] FAE AAEEEY, B A9 A dx 19954 18.1, 1996
of 213, ¥ 1997\dell 34533 HF 20.7~2959 AEEL AMNEA 7 A3 e
F7t3ted BAdTHie] A8 g% FHAHRE el o (Whitehead, 1995), o133 A
T 53 23 33Uz ASA7e AFFu Y ALEHHUE do oS FIsA vy
(& 6).

TR BYFHY AT FUF F(ha F 120kg)e] FI1E) HAFFAA = 1995 o
43.8, 19963l 192 ¥ 1997del 13.4kg DM/kg N& uYEeElo] &7 APgo utzl =24
#Aaded, ol JAFHIT FAYoldNE EGAFAZA 8L E3dn
EGY Ago| gAH AEFHY F4E JIALE wdd A7IzHY Fole) A
T A ATl EUY ol3EH AAE osAA Hal ARGl FAT Ao 7Y
3t Ao g AzrE(Jo, 1989; Schechtner, 1978).

o by
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vV.d &

i1

¥ & Orchardgrass® 9N ZEAANA A7 ha T FALAAEFOZ 120kgol 32
ATE S S1(13 2" X)), S2(17 3H &), S3(13 4¥ %), S427 3 =), SHRH 4
), S6(37 4% ASE ¢33 Alg) 53 Zo] 6AZHLZ FEA L3S 1995~1997
S A E dFE AR

g g9%3d Sy Ao
Azt ha B BAAEZCE 120kge] dF3te J4F4(30 mha)g a4
o 23 & AJ&3F A$dE ha F 3d(199%5~1997d) BT 6.36~742€9 Azt
Z#g o] Fu|F(3.88 ton/ha) Bt 248~354 €9 FHE E¥:, A4 Z
A 43 F(5.14 ton/ha) B 1.22~22889 Z4& Bged o AFL 53 S4(2
o 3HE AL Y3 AN ETAA HE FRIAT

2. oo i HAFH A LT A ANAESFS 3d BT 164(S2A &)~
191(S4A &7)%E YR AT

3 Ful3e 3d HFE GHA2E AESLFLS 28 2(1508)) 3HE(095E)) 4H =075
E) 1HZ(0698) &2 Rolfm, ATy A LFAME 2HEAA ha B 2.02~2.73
E 3zoA 156~2088, 4HZA 1.07~168%, 1HZxdA 111~14589 HESF
< Ui

4, Fo)gol g AATH] AE7o AdAESFFS 3HE(164~219%)) 1M 2061~
210%)) 4¥ % (143~212%))> 20 2(135~182%) « 2.2 sopx

5, AaA g & HBEAYNFE (kg DM/ke N)€ A3 ha B A EFSE 120 ke
of wale AAFulel A& Ao 1995delE 181, 1996l 21.3, ¥ 199739 34.5(3d
PF 207~2959 HAEE YAsto st Ayl wet Fristn ol Fd Hg 29 3
Hzxo] ANTFHE AL3HHFE H(S4AET) S FHE wd, FAdF 4o FUH
AAFFEoAE 199530 43.8, 19963 192 2 1997ddl+= 13.4kg DM/kg N(HT 254
kg DM/kg N)& Jehlo] sj7t Ry el wpef A ZFAsiArh

2\_:’
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1. olF4 - 2% - AATF - ¢4FF, 1994 FF =EGINA AR AAE AT F
AT A EFFS FA I, HadTHle Al8o] Reed canarygrass® @ WEF
of mlxE P, FxX|, 14(1) : 50-56.

2. O)FA - 2% - AFF - HAATF, 1995, FF =EGNAN /FERE o &F AR
o] AL FEXA, 156(3) : 175-185.

3 zol@, 1994, $HANA ZAEZ AALE 98 AR AZEne Age] BE AF I,

ol ol
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o] ¥hg, I RHVNAA I ERL Y o353 A, 4(1) : 33-42.
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