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o] g3te AZt=E, ¥¥IE ¢ AYA AR I3 wHz Aoy Frtel
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Mt 7] Aol dryotxeE A% W W] AEwste g¥H 7
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geHE 7HE gRYel AesrEd a9 FALES 2AEZA R Yot
Aane Aol o HH ojg&E FAANIL, @ 7teH R HIAS
dEYot A2t AldA A e WPy AdyA)E FHEGEEN op
T ARAY &4 HAET WA AR TR % nEAY AYT x4
2 AW 52 599 AAHS s, @ ¢2Yol N wF € AHF
AL A g7t H49 QA4 R % e viAe aRE THIEEN F

*9 AUEE 4 R FAE AL A Ao
oL a+42 U8 2 ¥4

1. W@l 8o BF .9 FEXA

TU.e] BEEAIE AY AR ERE T ZasEEs A d77)
e AdEFAE HUFP zARALH, T FAXAE 2 A HRE Fo
a7 FHE Ae A Fo A HY] FHEAA O HI
9 54, Q@ d=2Yet AWy R AH2AFE, @ dEYot Hea(dEus, 4
F R Agte, HFY TAYHE R UAE A, 1EY A34), @ dEYol
e R @ dEYot My BASE EAMY Y FEXAE T A7
o] WEA A FE3AT

2. 49 1 4=2Yet Az 3o 53 x4}

A=) 25009 w7t R 25009 Bl &Esbel A HEZASYG 4 =¥=2
2093 %5 L HKFte B FEZAE T O FTTFAEF FRANZ
R HSES @ AEFA 2 ASEY 449, @ d=Yol AHAWFH F4%%, =
FouiAde o AEEd 88, @ FE57t R viSEste AAE BH R O o
2yel ARA Fojd FF FF7H M R AAE FHI9 E 4dHE Ho
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3ta, I NARPE AdE AFEEE A =Yool HYPA vy F 1 ARE
A A)stnat Yot

349 I : %R 244 3 gRuel AP+E R Aol w9 4
B7HAe Bl AE 9
2 AFME Aoddel BE 4714 Fue RAQAARS, YHTE, 4}
FEE 2 4H) AY/IDE, 10 2 127) B FRYohba HYFEO, 3, 4,5
26 9%)2 A 244 AAY F GUckA WY 2R W5 P BF9
W 23keE ZA 24dd AW AAFE R AIALE FYHI] A5l
st o,

4 A9 W : Yo} Hel42e] AAZE R ARYol o §EE L 29
3 A agel wAE 9%
£ A7E ASRET} 5e AZEE 939 F2Ycl 8EE L HYE
e T8I A5t FRUoL HFRQ 3 L 4%)8 YAAE L AT 7H
X e wrtgue dEYel 2 BEE B RAN AL FAEL 27
Astel s

5. 4% V. H8e F&9dd dRUol HesFe) HHe A4yl
3%

¥ ATNE JAZS WA AZTE FAL AR 20, 2 3 2
19602 FRUol Halg ¥ i ARAAL 442, $424, YA A4
28 Sa ANESE ZASEZA AZEE WPl UE FRUc HeFE
of Bao AN L $5e FAo) AL ANRE THSHD Uolrt AEIA
A, AN, AR Eg, M4 2 AANE ne® ASYE FRole] HAA A
5z e AAEI Asted FYsA



6. 48 V. AHddEA HIEE o] &3 AYR AL AzRVIE AL R A
g7k H7}

2 dFddAMe 7t&d ngE Y 4HFormic acid, Propionic acid %
Mixture (Formic acid+Propionic acid)], v & (Kem Lac, HM F ¥ P-1122) ¥
g F4[Molasses, Urea ¥ Mixture (Molasses+Urea)] 717} YA ALY &2 9
ZA4E, pH 2 #7148 &2 2 9394 23880 vXes 9L FAElY A

ARY AL A AzEe g dskd FaAsA,

7. 49 VI A% ALHAY Ay 438 2 9EFEY A o)A
' 9%
1A naE AP A vAE € UYL E e ARF silaged]
By 238 2 MR ERAHQ HAEQ BUE AMEsd AzT WY AYY
A B4t A2 AEAAF, ARF, FHEAC e 299} 6§99 A gAY
HE, TAZ, AAg8 g vXE A0%E ZABIEEA J12E AyEe 584 of
£& TR At £y



V. 7L A% 2 F8ol tg e
1289 11 FR2Yol HARA 39 27 A=Al

DeFA v5E23e] A9 SZdde 735%7F 257 APBYsn Yo
E3o)lon, 273%< =3

25 vs53e H3 ALY QAL 4%, AHLSE 289% A
FEUol AW Fo 193%, M R FHHY HEol 268% Aov HFA
2712+& 96F Aok FEYel Me|deol distds ©Fo] 419%, BEo] 387%
Aov dEuyol Aol % HHF MzE F7hrt 834%, REo] 116% AL
A BT it s 64%7F JFL FFol FT/IT R st GR Yol Hald o
3t v A Ao R et

NTFA HEEZY A5 EFTEE 822%7F FF71 AP B UYL
o, T AASFTFE 542F AL, 404%7F S HE EFo|d o] 25%9 EFo
TMR Atgae] e H83tn Jde Aoz vewd

HFEFY BSEFY 9P A4yUe dEAE 52%, AT E 216% Ax
Ap XS 1FA S HBo] 264%, dE Yot A FH7t 29.0%, M E 5
AR A 8ol 264% fov BT AR 104F Aot dERYol MY
o thatd = Fo] 584%, EFol 416%™ dRYot Ml o4& HHF ©
= 77 733%, BEol 267% AL HAgA el ddtde 862%7t %A F
F7hE T &) gRYol Aol sty ojg FAHAA Aoz vetwto
S)EFE v §EFY Ay FFBEUE 779%7t FF7F AP ALET AU
o, & AISFEE 3467 A, 412%7F B & HAE BFoldon 224%9 3
°| TMR At #e WY& HEstn gle Aoz veiyo
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6)52d v §33e Bz ALY AYAL 439%, ALZZE 184% A2
AptEE e AHAL W Ro] 345%, dRUol H2wA Fost 36%, Ay B #
AHE B8] 185% Fov T He71te 78F Aok d=uol Al Atefol
ateol e wEFo] 523%, BEo| BA%Fon FRUol o] o MHL ws)
T F7H7 7136%, BEol 264% AL H Ao st 47.2%7F FF2FHol
F7H a3 st dRYol XNeol didte ElxgRg RAAHQ Reg yEehyg

NEFE FEERY A SFdYE 902%7 571 AR DY YL
o, 7 2GS ASTFFE 202F A2, HF AFFS 200kg o, i F
SABLE o] 324%, HABA FWo] 548%AL, ALRFA 7]E L 54.8%7)

2

BadFd G553 Y3 A4Yus AP¥AS 234%, AL EXE 419% Y
AbGE X9 1 AS HEo] 326%, dEYot MR FAst 398%, e @ #
HRA 8ol 324% Foem HIF MY e 71 F Qoh dRUol M4y
of gt w=Fo] 539%, BEol 41.1% Hov dmuol Held o7 HIHB
Male F7h7F 888%, EEol 112% A AMgamd dsldes 75.7%7F J %A
gZol ST st dRYol Aol diste] HI&EEFH vpstN2Z FHH
A Aoz HeEyo

NFTHA ¥ EF A9 EFFEE 629%7t FF7t AH s AL
o, 3 AFF AlSFFE 268F A2, T IGFE 226kg Qod, iy F

SAHLE Fdol 558%, HA#A Aol 187% A, AEFH7IEL 585% 7t
2

100F5Fd 955739 937 24¥e 98245 311%, AHHZE 349% Az
APEE e AAZAL HRo] 340%, dEYol HeHF F47t 236%, Mg R F
AR HEo] 506% HNen T AT 86 F Aok FEYol At
o dfstde wFHo] 561%, EEFol 439% Ao dRYol Hedl o7 HHF



Mahe F7b7k 913%, 250l 87% W1 A Aol b= 69.7%7 YYA B
#Fol F7HeTiT ste} FEYol Helol Wistel FAHA Roz Yo}
IDERA 3523 F¢ SPBel= 674%7 257 APBYsT AYL
o, BT AP ASFEE 1715 AL, 2 A FL 2l1kg Fod, Rag F
8AWe F¥gol 413%, BABA Aol 27.9% UL, ARFA7IEL 702% 7
2

12)%528 52 Wy ASYeE ALAS 280%, AL E 365% A I
Atz Est AdF AL Wgo| 355%, FRUH MR FA 285%, A 2 T
A2y Hgol 474% Aon FT AYsRE 80 F Yk FEUol My
o st Eo] 380%, HECl 500% Pon SRl Heol os A4
Hste 5717t 90.8%, BEol 9.2% A A AT HetdE 500%7F FEA §
Fo] 7tttz ste] FmYol Halo] matd FHHA Ro2 YEhdh

1S 2L 453 dRyel Hel R o8 BA¥oz @ AYAI(Y
BuUel F3)9 AU}, @ 72 RE @ AZEZES AS YA 2% @
@rtel APA AERZE ® vlde] YTY BE D @ @rie olhREe wHme
debton, oldtid A4 Poz @ LsE AZld dRUolE Mg & ¢
E2 B35 s12FFRd FFYMY BUss aT7HY, @ B Aasz
L NHUY F UEE A4 25U HHY A HALEL Aol 1, @
MY RS B8 2o ¢ FERANE d8d WYl wolX FAE
dg AP Yoz ARHEE FTstn, @ HYF Bty LRE WAL E
dsted ZWAA 2 AT AAH7IDo] ABF WSt RS AHE W5
A B2 Fo| agg,



2. 438 11 239 AS5Ws d2yol A& 2 AA7I0el #AY Als

Aol B A G

DASWHo] e WA 42 0,3, 4,5 2 6% FTULE Halg ¥ 8
F,10% 2 12749 23 2 228 §300S A&PE L F2Uo} A%
Zo| BAYe] Aol YN

DRl 22 0,3, 4,5 2 6% FEUtE Hel@ F 8F, 10F 2 127
A ZAH BB HAFEol F7gel W gass 2L dehwou
el zolx ik

DASYHol e WAl 27 0,3, 4,5 2 6% FTULE A ¥ 8
o) zuud §RO)S 22 A¥AS, 472, 1108, 1279, 1312 2 1315, @
HI¥, 468, 11.13, 11.81, 1257 ¥ 12.59; AFZF2 X, 4.38, 10.28, 11.03, 11.73 ¢
11.80; %, 4.46, 9.73, 1051, 1082 ¥ 12172 YelY = Yolxg o] 9 sld #
dxoz Frlstgodt FEUel APFEle FAYA Aol gt

HAEEol e RQol 22 0,3, 4,5 2 6% F2UotE AY F 10
FA zoud k%)L 2z AdAS, 472, 1212, 1298, 1345 2 1418 9

L

HILE, 468, 1213, 1312, 1298 Z 1349, A& X, 438, 11.14, 12.13, 1279 2
1314, &%, 4.16, 1012, 11.75, 1222 2 127622 YEy dR Yol e]e] ostd
¥z Zrhtgou dRUe} AesEzls FAHA F57 g

5)Z2%wgol e WAl 27+ 0,3, 4.5 L 6% FRUotE AP ¥ 12
Aol Zuud $ROOS 42 AAAS, 470, 133, 142, 145 L 163 4¥ e
¥, 47, 119, 124, 137 % 15.1; AFGEXE, 44, 11.2, 124, 135 L 146, &=, 4.2
113, 117. 123 2 13322 deh} d=yolxzlel sate fojdon Frtagle
g rEuel Hfzdle EAR F937 AN

e A& o) T Rl 242 0,3, 4,5 2 6% FTYolE Ay ¥ 8,



10 2 127749 B39 A% 258 TAY WA vieto] fHoz Zta
qelsZAE AHAS L AYEEN AztEE
2 4t ¥ 4882 Ushiou §93e ol gdon w¥, Gryol
A2)5z 2% A7 Aolel s SAHA fodA7} YA
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3. 4% M : ¢=Ucl A5 50 AZEE Hyel FuUo} o85S ¥ 29
¥ Hel gl nA s A3

D EAY e trYol 2, 3 @ 4% AdsEEe 2z 221 241 2 211
2 ET 161%°l Hl3ld fox oz F7Ht 3 oH(p<.05).

2) 29 FHFE dE2T 457%°] Hlstd qRYol 2, 3 H 4% AsE
H22zbzy 907, 945 2 9.62%2 AA FIHSHA S WH(p<.05) FE Yol 3%$ 4% A
P97 gele FAH Aol At

3) FAAMANALFANDF) g3 2+ 65.18%° vldtd z+zt 63.11, 62.31
2 6103%2 FOHoZ 225 2m(p<05), AHAAYHAADP) FEE YU
of 3%} 4% Azt 7F Z+zt 42.07% %} 4341%2 x4 2% A2+ 4550% 2
4453% Rt FolH oz A tHp<.05).

4 gFEUC Aszel wek Aol Aot 2% AAsEe A o 39,
3%}t 4% AFE) A e o 4~5% oldel @rtelul FRYolrt 2R HU

5) gRuYol 2% At A$ 49.39%, 3% HMzFE 4228% 18| 4% A
97 3384%2 PEUC AejsEel Fr%el @ FAgel HiE: Aoz
Uhebd o (p<.05).

6) W@ AZtEEe ey zuNd YRe TE URsh dRel 2% A
7o AY 7.76%< 836%=2, 3% AT 826%% 9.26% LI 4% HMATF<E
886%5H 9.33%2 Atol7} 9l: Aoz ushgth

7 25§tz vse ATYol 4% A TE AL Ul
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)R gol FHolzh YR (p<.05), 2A W FFE G} 29} 3% Aol ol st
ZE AFo] upgEo| Bt R o2 UEhITHp<.05).

4. 4% V. wde A&l 42 Uol HefFo] B9 A4 nlAE
o &

D YY F2F 23482 (kg)e G2l HALF, 2, 3 D 4%) wak A
ZExel A9 #2302, 372 395 ¥ 3970len AdAK HS$ 2tz 332
382, 394 ¥ 39622 dRYol AMYA FoHozw FrsFPn(p<.05), E£JF HE
sefoll BAGOl 3% 4%H a7t 2%l Hlste] S o2 & hTHp<.05).

2) Y B HYF Ak FRU HaAFZ(0, 2, 3 L 4%)) wa}
AZtZ RO A 2tz 1684, 1764, 17.88 2 179601100 Q&AL AS 7tz
16.26, 17.11, 1741 % 17452 F<dax AFAEF F7H9) sl fod¥do=z F7ts)
QA(p<.05), £ A& eo] BAY ) 3%t 4%A 27} 2% vlEte] feHo e
%= B H(p<.05).

3) $R=AE, AMES, Y NH3-N ¥ urea-N &3S 4R Yol M+
3% 4%) 2 A&RPelo] @AYl o7t AATH

5. A% V. AHdeEA] HFES o] 8@ A% AdaAY AzvlEe AL 2 A
&7kx H7}
D 2h vAE 2 dFa Hrbel] o AE AR silaged 1P E, 2HE
L 22 §F e gzTol HlEatolst ey, 4% 24-3Y EFEMU)
H7boll g A YA silaged] 29WA FFS dxFo vlE FAHoR F
7} 8 A e (p<.05).
2) Abolu} mlAE R FGA Hrbel o AAZE AW P AALHA ] ¥

B, AR, 2AW R 2IE FFLS Aolst iAoy, 2d¥E #FE dx Tt
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518%<0dl vldt a4 g4-FY EFEM+U)mixture ¥ 7b+ & 2H2E 7.51%¢
657%2 FHo 2 Z713 tHp<.05).

3 AlE ARP AR AE 56Y F9 pHE AH77Y F¢ dz74
formic acid A 7ol H]38+d propionic acid®} mixtured 7} 7 fFH o2 F9k
on(p<.05), PIAE H7t+E HM F #7H+7F g2+, Kem Lac ¥ P-1122 3
bR ¥ oz WRn(p<.05), 9¥A Hrbte SEHEMNMF dEF R 8
A% QA4A-9Y EFE FAVFEY fFoFHog B UH(p<.05).

4) A E AYP AdHA Ax 569 $9 pHe A7/ B9 HxT
¢} mixtured 7t ol Bl & propionic acid®t formic acid 777 FdH oz ¥
*oo(p<.05), PlAE H7bFE HM F #7771 27, Kem Lac 32 P-1122
bR foHor IR (p<0b), %L H/tte SEHNTE HET R
84 9 84-9F EFE H/MFEY fFdFH o2 FAtHp<05).

5 MAEARAY silage®] acetic acid FHE ol ¥l3tdq formic acid,
propionic acid ¥ mixture(F+P) #H7}17} ¥ 2™ (p<.05), butyric acid &%
) ZFo] v 8t propionic acid®t mixture(F+P) H7F#7F @23 (p<.05), lactic
acid §%-& dxTol vdd AAT7 KAdFH g FIHeHA HH(p<.05).

6) AR A silaged] FATZFL 2 Fol| Hlst] AHIMFET fFefHoz
SA e an(p<05), AHdHA FFE dEZT7F 4906 Bt formic acid,
propionic acid A7} 7& 35822 mixture(F+P) # 7} 25322 As3td.

7 AHEAAHA silage®] acetic acid FFL HERFol Hlstd Kem Lac#
P-1122 #7F7t ¥ ken(p<.05) butyric acid %<& Kem Lac, H/M F %
P-1122 #7}F#7F @ *1(p<.05), lactic acid FE v W EH 7o 9sld {FolA o
2 5748 AoH(p<.05).

8) ZAtel e thxFo vl Kem Lac® P-1122 H7b77t froH ez
SA Yelon(p<.05), AAL#HA FFL dEz7F7F 453U s Kem Lac,
H/M F % P-1122 #7137 247 35822 4s3tdt

9) iAo 3 MARA silageel acetic acid®} butyric acid TFS

_12_



Hz o vlat] g HsF7t Fkony(p<.05), lactic acid B ol H]3}
o B2 F7ht Aoz Fs A ohp<.05).

10) F4te] 2L iz Hletdg 84 HrEsl fdFes ggte
(p<.05), AL A T8E dzT7F 453U Higte 22 Hrh7e 25Fo2 4
sotA ey 249 mixture(M+U) H7} & 45322 207t Ao

11) Atz 2 AR A silage?] acetic acid®t butyric acid &% iz 7o ]
8t formic acid, propionic acid ¥ mixture(F+P) #H7}77F 29koni(p<.05),
lactic acid ##-& Aty Itel 93t foH g ZrHetdthp<.05).

12) Total acid ¥F2 Wzl B3t mixture(F+P) H7177F @gted
(p<.05), AtLE A T dZ2TF7F 458Ad 3t formic acid’7t 25822
propionic acid 7} 79 mixture(F+P) H7l3t= 35322 A¢sd.

13) vl E A7 el 93 AAGZ 2 A silage?] acetic acid®t butyric acid &3
< g7 Hdd Kem Lac, HHM F ¥ P-1122 #7771 @A Yeigod
(p<.05), lactic acid &S d2Fo Hlsld p|YEH 0 2t FJHoz =
7}t R eH(p<.05).

14) el &2 tzFol vl8d Kem Lac B7l77 fod oz weton
(p<.09), A A TF2 dx77 45FYd 88td Kem Lac® P-1122 ¥ 7+
7t 47 3582 AEstden HMF #7t7e 28822 4sstd

15) LA el o3 AT XA silaged acetic acid FZE 2 Fof Y]
st 2, 84 9 mixture(M+U) H7F7F B2 9 (p<.05), butyric acid & %<
F 3 mixture(M+U) H7F77F @X12(p<.05), lactic acid $¢ZFL FHo=z =
7}&t A oH(p<.05).

16) B¥4a H7boll & AYHA TS xRV 458ULd vldd B3
PE 25 E LR ASdtd e mixture(M+U) H7H7E 35322 A5dtdt

i:)

)
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6. 48 VI. AR AR Y 23ls L wFEE iAo vl
9%

1) AAE AR PAA A HdEASEL R 24275l = Propionic acid 3
b7 dzFo vlEtq foHoz FIEH o™ (p<.05), wiYF 72A1Ael &=
Formic acid, Propionic acid, Mixture(F+P), Urea ¥ Mixture(M+U) H7}77} &
oH ez F7hatATHp<.05).

2) AFFEE ARFAIAH A g 72408 HET ] {IIEL8HES 409%
¢ldl d]3te  Formic acid, Propionic acid, Mixture(F+P), Kem Lac, H/M F,
P-1122 % Molasses H7F+E Z+Z} 41.4, 404, 399, 434, 405, 406 2 41.7% =2
atol7t AUy Urea ¥ Mixture(M+U) H7M7E ZbZt 46.8%9F 472%=2 i+
o gt Rz FA el tH(p<05).

3 Ha9 HFE ARINGAAYG AAZE ARIANLHA HHABFLS S5
At A FoTo Bty oy oz Bt (p<.05).

4) BEAFFZFL SFFALEA FATIE 174kg 02 AP Aol vlEto
183% At es Ad HHALHA FATFE 161kg2 2 218% TAIHAR
Atz 2 ¥ B RAAGE R FoATE 165kg 8 250% HFAadts Ao g Jebgt)

5) AE7IZEY FAY R FARLFE FHL SFEFALUA g7 AA
ARPAL A ST R AR E ARIALD A FoAF el Aot gl Ao
2 Yetso.

6) ¥ &9 F FAFE HAFFATA 2T vistd MH L AA2E 4
HIAGH A FATFAA A o™ (p<.05), 4F FAHFLS =T 0.95kgol
st A2 ARAAGHA FATFE 1.0%go 2 AF 4RI FAF
T 1l4kgo 2 dz2TEY ffHez FA etk tH(p<.05).

7) Bl &9 2AE AEHAFE dzTo vdd Ad 2 AMRZE AHF
Al gl A] FATFoAM 22 FIEHH LN (p<05), F VEAAT w3 AFH AHFA
Az FAFd ARTE ARFAILH A FAFANA FHoR FrHEHUG
(p<.05).

m
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8) A& &2 WIFATI 7310d Hlstq AA AHAAIAHA FAFE
624011 A= X AWHALH A FAFE 6572 A HERGITHP<.05).
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SUMMARY

These studies were conducted for developing the effective conditions of
ammonia treatment of rice straw with four different binding types and effective
silage additives for high moisture rice straw.

The experiments were divided into seven parts : @O Exp. I : studies on
the ammonia treatment of rice straw and survey on the utilization systems of
rice straw in dairy and beef farms, @ Exp. O : effect of levels and periods of
ammonia treatment on the nutritive value of rice straw with various binding
types, @ Exp. M : effect of ammonia levels on the nitrogen adsorption rate
and nutritive value of NH; treated square rice straw bale, @ Exp. IV : effect
of NHi treated rice straw on the performance of dairy cows with different
binding types, @ Exp. V : effect of silage additives supplementation on
nutritive value of rice straw silage, ® Exp. VI : effect of rice straw silage on
the performance of dairy cows with different rice straw types, @ Exp. VI :
effect of rice straw silage on the performance of beef cattle with different

silage additives.

[. Survey on the Feeding and Utilization Systems of Rice Straw in
Beef and Dairy Farms
Survey on feeding situation and utilization system of rice straw included
management types, binding types, weeks of NH3 treatments, Quality of NHj
treated rice straw, Intake of NH3 treated rice straw, efficacy of NHj3 treatment on

365 beef farms and 356 dairy farms in Korea.

_16_



1. In the situation of beef farms, owner management type was 73.5%,
average number of beef cattle per farm was 50.2 head, only fattening feeding
types was 52.4% and TMR feeding system was 27% in Sourthemn area.

2. In the utilization system of rice straw of beef farms in Sourthern area
were appeared to follows:, in binding types, 44% of sheaf and 28.9% of square
bale; in fed types of rice straw, 19.3% of ammonia treatment and 26.8% of
both treatment and untreatment; average weeks of treatment was 9.6 weeks; in
quality of ammonia treated rice straw, 41.9% of high and 38.7% of common; in
the changes of intake of ammonia treated rice straw, 88.4% of increase and
11.6% of common; in efficacy of ammonia treatment, 64.1% of increase and
36% of common.

3. In the situation of beef farms, owner management type was 82.2%,
average number of beef cattle per farm was 54.2 heads, only fattening feeding
types was 40.4% and TMR feeding system was 25% in Middle area.

4. In the utilization system of rice straw of beef farms in Middle area
were appeared to follows: in binding types, 52% of sheaf, 21.6% of square bale
and 26.4% of both sheaf and square bale; in fed types of rice straw, 29.0% of
ammonia treatment and 25.4% of both treatment and untreatment; average
weeks of treatment was 10.4 weeks; in quality of ammonia treated rice straw,
58.4% of high and 41.6% of common, in the changes of intake of ammonia
treated rice straw, 73.3% of increase and 26.7% of common; in efficacy of
ammonia treatment, 86.2% of increase and 13.8% of common.

5. In the situation of beef farms, owner management type was 77.9%,
average number of beef cattle per farm was 34.6 head, only fattening feeding

types was 41.2% and TMR feeding system was 22.4% in Northern area.
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6. In the utilization system of rice straw of beef farms in Northern area
were appeared to follows: in binding types, 43.9% of sheaf, 184% of square
bale and 34.5% of both sheaf and square bale; in fed types of rice straw,
36.0% of ammonia treatment and 18.5% of both treatment and untreatment:
average weeks of treatment was 7.8 weeks; in quality of ammonia treated rice
straw, 52.3% of high and 354% of common; in the changes of intake of
ammonia treated rice straw, 73.6% of increase and 26.4% of common; in
efficacy of ammonia treatment, 47.2% of increase and 52.8% of common.

7. In the situation of dairy farms, owner management type was 90.2%.
average number of lactating cows per farm was 20.2 head, average milk yield
of lactating cows per head was 20.0 kg, amjor disease of dairy cows was
appeared to mastitis(32.4%) and reproductive disorder(37.1%) and major
standard of feeding was appeared to milk production(54.8%) in Sourthern area.

8. In the utilization system of rice straw of dairy farms in Sourthern area
were appeared to follows: in binding types, 23.4% of sheaf, 41.9% of square
bale and 32.6% of both sheaf and square bale; in fed types of rice straw.
39.8% of ammonia treatment and 32.4% of both treatment and untreatment;
average weeks of treatment was 7.1 weeks; in quality of ammonia treated rice
straw, 53.9% of high and 41.1% of common; in the changes of intake of
ammonia treated rice straw, 88.8% of increase and 11.2% of common; in
efficacy of ammonia treatment, 75.7% of increase and 24.3% of common.

9. In the situation of dairy farms, owner management type was 62.9%,
average number of lactating cows per farm was 258 head, average milk yield

of lactating cows per head was 226 kg, amjor disease of dairy cows was

appeared to mastitis(55.8%) and reproductive disorder(18.7%) and major
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standard of feeding was appeared to milk production(58.5%) in Middle area.

10. In the utilization system of rice straw of dairy farms in Middle area
were appeared to follows: in binding types, 31.1% of sheaf, 34.9% of square
bale and 34.0% of both sheaf and square bale; in fed types of rice straw,
236% of ammonia treatment and 50.6% of both treatment and untreatment;
average weeks of treatment was 8.6 weeks; in quality of ammonia treated rice
straw, 56.1% of high and 43.9% of common; in the changes of intake of
ammonia treated rice straw, 91.3% of increase and 87% of common: in
efficacy of ammonia treatment, 69.7% of increase and 30.3% of common.

11. In the situation of dairy farms, owner management type was 67.4%,
average number of lactating cows per farm was 17.1 head, average milk yield
of lactating cows per head was 21.1 kg, amjor disease of dairy cows was
appeared to mastitis(41.3%) and reproductive disorder(27.9%) and major
standard of feeding was appeared to milk production(70.2%) in Northern area.

12. In the utilization system of rice straw of dairy farms in Northern area
were appeared to follows: in binding types, 28.0% of sheaf, 36.5% of square
and round bale and 35.5% of both sheaf and square bale; in fed types of rice
straw, 285% of ammonia treatment and 47.4% of both treatment and
untreatment; average weeks of treatment was 80 weeks;, in quality of
ammonia treated rice straw, 38.0% of high and 50.0% of common; in the
changes of intake of ammonia treated rice straw, 90.8% of increase and 9.2%
of common, in efficacy of ammonia treatment, 59.0% of increase and 41.0% of
common.

13. The problems of ammonia treatment in dairy and beef farms were

appeared to follows: uniform time of treatment season; deficiency of amount of
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ammonia gas; low quality of inner side in square bale; deficiency of a farm
handworker; low durability.

14. According to review of literature, a solution of problems of ammonia
treatment were appeared to follows: multiplicity of treatment season:
presentation of optimum levels and periods, according to binding types;
increase of quality fo vinyl and dye a vinyl dark for a prevention against
birds; establish of drainage to bottom in stack for a prevention against

decomposition.

II. Effects of Levels and Periods of Ammonia Treatment on the
Nutritive Value of Rice Straw with Various Binding Types
The binding types of rice straw were sheaf, square bale, round bale and
pressed and the levels and periods of ammonia treatment were 0, 3, 4, 5. 6
percentage and 8, 10, 12 weeks, respectively. The rate of degradation of the
dry matter of untreated and ammonia treated rice straw, when incubated in
nylon bags in the rumen, was studied in rumen- cannulated Holstein cows and

in vivo digestibility of rice straw was studied korean native goats.

1. The crude ash and ether extract contents of rice straw at 8. 10 and 12
weeks after treatment were not affected by ammonia treatment at 3, 4. 5 and
6 %

2. The crude fiber contents of rice straw at 8 10 and 12 weeks after
treatment was decreased by ammonia treatment at 3, 4, 5 and 6 % compared
with control, but statistical analysis of the data indicated that there were no

significant differences from untreated and ammonia treated rice straw.
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3. The crude protein contents of sheaf, round bale, square bale and pressed
rice straw by ammonia treatment at 0, 3, 4, 5 and 6% at 8 weeks after
treatment were, for sheaf, 4.72, 11.08, 12.79, 13.12 and.13.15, for round bale,
468, 11.13, 11.81, 1257 and 1259, for square bale, 4.38, 10.28, 11.03, 11.73 and
11.80, for pressed, 4.46, 9.73, 1051, 10.82 and 12.17, respectively, therefore the
crude protein contents of rice straw was significantly increased by ammonia
treatment compared to those of the untreated rice straw, but no significant
difference was observed between treatment level of ammonia.

4. The crude protein contents of sheaf, round bale, square bale and pressed
rice straw by ammonia treatment at 0, 3, 4, 5 and 6% at 10 weeks after
treatment were, for sheaf, 4.72, 12.12, 1298, 13.45 and 14.18, for round bale,
4.68; 12.13, 13.12, 1298 and 13.49, for square bale, 4.38, 11.14, 12.13, 12.79 and
13.14, for pressed, 4.16, 10.12, 11.75, 12.22 and 12.76, respectively, therefore the
crude protein contents of rice straw was significantly increased by ammonia
treatment compared to those of the untreated rice straw, but no significant
difference was observed between treatment level of ammonia.

5. The crude protein contents of sheaf, round bale, square bale and pressed
rice straw by ammonia treatment at 0, 3, 4, 5 and 6% at 12 weeks after
treatment were, for sheaf, 470, 13.3, 142, 145 and 16.3, for round bale, 4.7,
119, 124, 137 and 15.1, for square bale, 44, 112, 124, 135 and 146, for
pressed, 4.2, 11.3, 11.7. 123 and 13.3, respectively, therefore the crude protein
contents of rice straw was significantly increased by ammonia treatment
compared to those of the untreated rice straw, but no significant difference
was observed between treatment level of ammonia.

6. In situ dry matter disappearance of rice straw at 48 and 72 hour in the

_21_



rumen was siginificantly increased by ammonia treatment at 3, 4, 5 and 6%
compared to those of the untreated rice straw and, among the binding types.
the sheaf and round bale showed higher values of disappearances than that of
square bale and pressed rice straw at the same levels of ammonia, but no
significant difference was observed between level of ammonia and treatment

period.

. Effects of Ammonia Levels on the Nitrogen Adsorption Rate and
Nutritive Value of NH3 Treated Square Bale Rice Straw
The experiments were divided that influence of levels and periods of
ammonia treatment on the nutritive value of square rice straw bale and survey
on the rate of nitrogen adsorption to NHj treated square rice straw bale.

The levels and periods of ammonia treatment were 0, 2, 3, 4 percentage and

8 week, respectively.

1. The crude ash and crude fiber contents of rice straw at 8 week after
treatment were not affected by ammonia treatment at 2, 3, and 4 %.

2. The ether extract contents of rice straw at 8 week after treatment was
increased by ammonia treatment at 2, 3 and 4 % compared with control(p<.05).

3. The crude protein contents of rice straw was significantly increased by
ammonia treatment compared to those of the untreated rice straw, but no
significant difference was observed between 3% and 4% of ammonia.

4. The neutral detergent fiber contents of rice straw at 8 weeks after
treatment was decreased by ammonia treatment at 2, 3, and 4 % compared

with control, but acid detergent fiber contents of rice straw was decreased at
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3, and 4 % compared with control and 2% ammonia treated rice straw(p<.05).
5. The rate of nitrogen adsorption of rice straw bale by ammonia

treatment at 2, 3 and 4% at 8 weeks after treatment were 49.39%, 42.28% and

33.84%, respectively. therefore the rate of nitrogen absorption of rice straw

was significantly

IV. Effects of NH3s Treated Rice Straw with Different Binding Types on
the Performance of Dairy Cows

Thirty-six lactating cows, weighing body weight approximate 609%g and
average daily milk yield 19.6kg, were allocated four treatments nine head of each.
To evaluate the effect of NHj treated rice straw on the feed intake, milk yield,
milk composition, somatic cell counts, blood urea nitrogen and blood NH; N were

measured daily and in period.

1. The daily rice straw, dry matter and crude protein intake(kg) of
Treatment I, Il and IIl fed differnet NH;3 treated square rice straw bale were
significantly higher compared with control and, treatment II and III showed
higher value of rice straw intake(kg) than that of treatment I (p<.05), but no
significant difference was observed between treatment II and III

2. The daily rice straw, dry matter and crude protein intake(kg) of
Treatment I, IT and Il fed differnet NH3 treated sheaf type rice straw were
significantly higher compared with control and, treatment II and III showed
higher value of rice straw intake(kg) than that of treatment I (p<.05), but no
significant difference was observed between treatment II and III.

3. The daily milk production of Treatment I, II and III fed diffemet NHj;
treated square rice straw bale were significantly higher compared with control

and, treatment Il and III showed higher value of rice straw intake(kg) than
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that of treatment I (p<.05), but no significant difference was observed between
treatment II and IIIL

4. The daily milk production of Treatment I, II and III fed differnet NH:
treated sheaf type rice straw were significantly higher compared with control
and, treatment II and III showed higher value of rice straw intake(kg) than
that of treatment [ (p<.05), but no significant difference was observed between
treatment II and III

5. The fat, lactose and protein contents(%) of milk of Treatment I. II and
IIl fed differnet NHs treated square rice straw bale or sheaf type rice straw
were higher than control, but no significant difference was observed between
treatments.

6. The somatic cell count in milk of lactating cows fed differnet NHj
treated square rice straw bale or sheaf type rice straw were not significantly
difference between treatments.

7. Urea nitrogen and NH3-N in blood of lactating cows fed differnet NHa
treated square rice straw bale or sheaf type rice straw were not significantly

difference between treatments.

V. Effects of Silage Additives Supplementation on Nutritive Value of
Fresh Rice Straw Silage

This experiment was conducted to investigate the influence of silage
additives supplementation on moisture content, crude protein, crude fiber, crude
ash, ether extract, pH and organic acid(silage quality) of cut and square bale

rice straw.
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1. Chemical composition of silage of acid and microbial additives were not
significant differrence on ensiling periods but urea and mixture(M+U) additives
were significantly increased in crude protein of cut and square bale rice straw.

2. The pH value of propionic acid and mixture(F+P) additives significantly
decreased with cut rice straw, and also formic acid additive were significantly
decreased with square bale rice straw. The pH value of H/M F and molasses
additive were significantly decreased with cut and square bale rice straw.

3. The quality of silage of cut rice straw according to organic acid were
significantly improved by mixture(F+P) additive than control.

4. The quality of silage of square bale rice straw according to organic acid
were significantly improved by formic acid additive.

5. The quality of silage of square bale rice straw according to organic acid

were significantly improved by molasses additive.

VI. Effect of Fresh Rice Straw Silage with Different Binding Types on

the Performance of Ruminants

1. In situ dry matter digestibility(%) of formic acid, propionic acid,
mixture(F+P), Urea and Mixture(M+U) additives significantly increased with cut
rice straw silage(p<.05).

2. In situ organic matter digestibility(%) of urea and mixture(M+U)
additives significantly increased with square bale rice straw silage(p<.05).

3. The daily silage intake of cut and square bale rice straw were
significantly lower compared corn silage(p<.05).

4. The daily milk production of control was higher compared with control I
and II, but no significantly difference.

5. Body weight gain of treatment I and II were significantly higher



compared with control(p<.05).

6. Dry matter intake of feed of treatment I and II were significantly higher

compared with control(p<.05).

7. Feed conversion ratio of treatment I and II were significantly higher

compared with control(p<.05 .
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13A T Sundstol 5(1978)& T A 1~5% F&o2 dEYolE Hstde

a

olN
R

AR % U werel 8%
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dl, in vitro A& 43&& GEUY HAFFES 1%1M 25%=2 F7HAZE 9
A3 MMEAod 1 ol MejFFoMde MeaAndrt aA Fdvn B3l
gt g2t dEyole HA AHasFE S Keman® Spurr(1978)= 3.0~4.0%2H
53129, Sundstol 5(1979)& 25~35%e 1 At

dEYol Ao wme g Yoz HLoA Hu LA wEA
218 5] =], Waagepetersen $(1976)2 ¥Fg %719 2% 4w Yol HasE: 2
FEEF Sol gt 2oty MarE 40~60TolAM dFstA detdodn 3
At
TEEHFS dEYote] AHegladd TS mAe E ¢dE FLYE 240U,
Waiss 5(1972)2 AMelAle #8330 30%Ed d=2Yotel Aggairst 74 £
1 &9 2o, Sundstol 5(1979)2 I FEFZE 12%NAM 50%=2 F7HAH
9 in vitro W& 23tgol MAHAJGT 3ot

dx Yol A FF FFAHAE F 7PE AAY M E deiE A2 =
W ol FUIRA, dvrH oz FAF vatd AP oA FFS
2-3d] Z71ste Ao g2 2 EEAcH(Horton, 1978, Horton® Steacy, 1979; Kernan

n

%, 1979; Saenger %5, 1983; A %, 1986, = %, 1986ab; & &, 1987, Han %
1989; Kim%-, 1990a).

dE Yol Mol o AFo z2dd §Fo Frle gRYel A4 YR
Aol A7 g, ol Grol AA FWY FAHLS AxH FAHA
E T AER2 ¢ HujdEzad gad Ale]d ARE WA EA] o] Fol
1 8t cH(Tarkow® Feist, 1969). ¢tE ol £2u]g2 Fo FH, A¥d %

FEIG RS g deA =8 (Waiss 5, 1972; Hartley®} Jones, 1978), Buettner
5(1982)& 57%, Lawlor® O'Shea (1979) ¥ Saenger 5(1982)2 50%, 181
Herrera-Saldana 5(1982)2 18%7} A H At T HE AU

|14
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dEYol Ao o NEHFTHIHE Zae B AFAEC 9 r1H
REW(0ji &, 1977, Garrett %, 1979; Horton, 1981; Z %, 1986, % 5, 1986a.b.
1987, & T, 1987, & &, 1989; Han %, 1989), Alx8 22 Z gojdgzx g
a4, NDF, ADF 9 Ag 79| &&o] Ziadun sty

dEYol Mol A AAzAIRS] AR MY F7le B A3A}0ji 5.
1977, Horton, 1978; Horton®} Steacy, 1979; Lawlor®} O’Shea, 1979; Kiangi %.
1981; Herrera-Saldana &, 1982; Buettner . 1982 Saenger %, 1982; Sundstol,
1984; Streeter®}t Horn, 1984; Zorrilla-Rios %, 1985 Z %, 1986 = %. 1986; 4l
S, 1988, 1989, &4 %, 1989, A %, 1990a; A= A, 1993)o 23t FHEYD,
AAZALE S in vitro B in vivo 238X R Yol Ao o3 FHdPdDn 3§

AHGarrett ¥, 1974; Oji %5, 1977, Horton, 1978, Horton® Steacy. 1979

ol

Lawlor?t O’Shea, 1979; Buettner %, 1982, Saenger, 1982; Herrera-Saldana %.
1982, Yoon¥,1983; Faulkner &, 1984; Smith &, 1984, == 2, 1984
Zorrilla-Rios &, 1985, 4 &, 1986, % %, 1986,1987, % %, 1989; 4l 5,
1989,1990; A &, 1990a; A3 A, 1993).

£E, 35 AMeld o HAAXAEY HE 43S NMdadE Yoz
dEYol XA 286%, MY FHE AE 2389 AMdEade W3R, way
R TFHA AoiA dRYot AN AE 77 337, 304, B 300%. T2 FFol
AME HY, ¢ 2 a9 ZFeo 77 264, 105 2 68%2A duryoz I
ZolA Aol g 23189 MHETAN 7MY ERXHHan Garrett, 1986).

gdrYolda el SAHEAE Perdok¥ Leng(1985)0] 23] Hx2 ¥ 1A
td, 8T o4 ndA TAZL FUA dRYetE MY AL 4-methyl-
imidazol 598 SAE o] AAEozZMN Ao WA ZEZ(hyperexita- bility)
S F2dtA dox stk Perdok# Leng(1987)2 #AlA T &5 LA g
dRYotH A 2x9 4L A, $EYol A F RIANY %7}

flo



72Co 2@ Aol dslglel AYRA Fo 42 Fol HUY FEZFo) LAY
& Busg,

debd B A7 3He O #EY PP, AAEE, 9P 2 &
ol we gRUel HYrizk ¥ MeleEe FUsn Asddel e WY
A e Hgstnza ¥A 184 o8 TRl 599 YAEAS P
AT, @ AEAYQH, ARTE, YL 2L Pl BE oty FEH W
&) FEUol HeYHE FHstel 2% W2 WA AERE © @t
2718 ANSHE2A ALUE FLeA sted FRYo} AYEH ATl o
Hel o882 ZANL, @ 7HeE D4R WAL G}l HAstel A
Ash s WALy ALdA)e PHHEZA n5E ARA £ WA
3 WA AN FR0l % REAY AYY ZAR AWV 23 2 A3
AL Fo N2W HEo2 F99 FYAL ZHsn, @ Yot M o
2 FAA F29 9 L ARl UAE GBS FHHEEA F99 das

B A R A2 AL AnATIEE A
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FUEY ZAE Fueld BAPE SaXg A7 B NYADE A

ZAE B OSte 9 Fa oisty dFsclA FE&
T Qe AR F2 AN Pr] BPee AR, TARAE D 22
o 54, @ YRUc AWy R £Z @ YUl AAH(YEA, 4B
3§, WE PIAHE L DAE W 1S AN, @ FEYole
8717, ® 2RYol AN BAPE EAen ne A7 AP R 4w
Yot Helel 2AHA AR AN A Yo

l

plch
k>

1. 23

He ¥, 2, A9, 39 9 2 59 AERREH 438 FEY %

A3Ee Bz 47 2712 FAHHI ded, #HA AAM F719 Yo

atx gt vled 747 40% - 60%4 Tolv(Emst 5. 1960), vhtle 10-2070 A=
2 o]FoA AUAtHGrist, 1965).

P E719 71 ug R 22 F9(epidermis)7t ZA L o9, 1 WEog
=z

Lo
Jm

3

s

A #5(small vascular bundle)ol ®X33n e ZAsE A} Fux

Ji

PN
>

(sclerenchyma)® W& <% (large vascular bundle)o] EEZ31 Qv &
(parenchyma)e] &8, ¥ F 47 (central lumen)2 EA3to] Axs} 33
S(pith)ell &&) E2istod ok Muller(1960)= #el, 3%, 82 2 718Ul 3
o AAM E719 M F AEH] FANEL ®H 5-7%, FHx2 25-27% %
T3 65-69% HTetn ¥ustdch

HF 2 R 715 A Z(bulliform cell9t Exel o) Eeinted Aded, 7]
FAEE 29 HZ(involution) ¥ FEY A (folding) & 5ol Bodsles Roz Ud
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A A9 AR (phloem)®t EAR(xylem)’t &AsE= {aLe §
(mesophyl)ell 93] S o FALL BE 4 %2 (mesophyl)d] &9
Hol e vt FzAL F2 {59 HFojy ofAR R Exsc)

HEE A7 QoM Hzte] 2asd 2AL YRE ugRo) sty o
ol TldEe Bl g AgFo] vj$ koo, wely Wt Ase Fz
Z(umen)olyt Z2e] &2 T8 dojdul wtdo] Yo Lol 23ty
x2o] M2 geHol U7l Wil vAdZe A A2z Bzt vk 44
dojdtt. AFA vt Hzbo) ws] wlgBo] g Eas o 4A doiu: A
o2 42 Jovi(Haper?t Lynch, 1981), ¥ A9 ZA$odE 08 FFgEs ¢
Z717F doll vlgtd A3shgo] ¥oh(Jakson, 1978b).

AT 9% E4L HEA €53 g gL e e vad
S23te HEY FFo] vfe ¥ &, Hand Garrett(1986)2 A F 59 8 B
AES] FYVMAE dBHdx vl HAzAEE 299, 2%, JI2W, Jla
oAl A, dhatellqx] 2 Aojeuz|e] o] Fed usly, AELTHHES
gada degle g3Fe w9 8}9&2“’4, Jakson(1978a)2 $1& o] Aejy) ¥k
< 12-16% 24 o9& AFY 3-5%0l Hls tdax ¥z Busgde Pgade 4
ool 238 E5E Py dubA gdoz U A gleni(Gould, 1984), 4
Zg7te R e Afie Ealgn B9 ABBAE ZE Ao w1
=o} dth(Van Soest® Jones, 1968; Van Soest, 1970).

AEAe B BF A7l Axd, A27] ALY @ X9 HEAlole] Fzhut
59 3FEoz FEHE, A7 AEHS FAZ gon AEH gl ¥
Aeed, =<3 A%d dE220) Hd, drjdgr s, 724 @ud 2 g
o] E EA| L & &l (hydroxyproline) 3 &4 5o Ack(Albersheim, 1975
Darvil 5. 1980). AlEH o] vltf7]ol MAE2 A FHu|dEZ 27 A17] A2
AZo FHH7] AlRste 271 AEHE A3t Hed, gade Al7] Ax

_1},)

d‘l
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HY FAHANAM FAE7] AFEA #2727 AxHoez Hak FAbgd Hldgizjo
7l &3 2ade 4L dAsA F7HE 9 (Theanderst Aman, 1984) Al X9
o £/ BuA HYE I AEA AEE A "9, ZFA F$ole A27) A
Y 270 YR EE A ot

xylan®} celluloses= 2 FZo AolA 68 &4 xylane 2§

e
s
N
mt
L)
"
2 oy

A= wrAol cellulose® 9ol CH, OH7F A= AeA
S AYstne 71EAFQ A& S glycosidic linkage2A 37 w ol Al E F o
AEdo] QojM xylank cellulosed] FA2Z2F¢S FAME + UAcHTheandert
Aman, 1984).

Hade AEYd o H3& YAt dndEz 2 THEAE Fo2M
ligno-carbohydrate complex& #AstA 2} gade olxHz 2L T3

X719t Ajgsty, Jdad=2Z2¥¢E T FEY A7 Ad@HEriksson F,

ofl

1980). #l=4F ©@3a Q) trans-ferulic acid®} trans-p-coumaric acide A F2 Al
¥ EAd9 o2Hz2 A%E 2 Jdov(Higuchi T, 1967, Hartley; 1973, 1981.
Theander 5, 1981), ferulic acide BlE&+3E B A 8 2d(Higuchi 5, 1967)
o]\} suberin (Riley®t Kolattukudy, 1975)3 odAH=Z ZAZIEL EHAsin,
p-coumaric acid® @ 2d(Nakamura$t Higuchi, 1978 Nimz %, 1981). #F¢
(Kolattukudy %, 1981) ¥ €43}l 8 (Hartley 5, 1976)5 3 ol2H =z AFE 3slxn
k. FEHI subering AEAH MEXEHJUAA EFER AgHe] UAsd
(Kolattukudy %, 1981), A1 &4 EFHo FHTe AEZA HFzzo=2e nAd
AEE Walste FANEZA AL (Moson 5, 1972; Akin, 1989), A&7/t &
dH EAste BSode vAEd A FEL e ©L oA o
(Harbers 5, 1981). 28] FAHZTL wEAdUolA o YE5d o Eal7t =HA
¥gol AAEu A A #HS T LA HUH(Brazle® Harbers, 1977; Akint
Benner, 1988). Zajut wt39uo] AF 7| FFol9 Ffees FEHS 34



(penetration)3the= B 1% QUth(Ho 5, 1988). #Ele oAz AL A8 #HY
A4 #%o] (Kolattukudy, 1980)4t 3714 =tH 2ol (Sebastian® Kolattukudy,
1988)°l o] EHE Aoz Ui oy AU urgeole] ol Eaid
e Hue o

A7 22 F v E g8 Y] oL 2Aoz2E T ooz F
Z &(Spencer 9 Akin, 1980; Harbers %, 1982; Grent, 1991)3 &< =& (Akin,
1979, Spencer®} Akin, 1980; Harbers %, 1982, Myung %, 1987; Grenet, 1991)%
o] slew, AME-Z32)(Akin, 1979; Spencer®} Akin, 1980) F71Qdl, &89 Z7}
t 23Ao2 vEAU AR Y FHEEE FUHAIA Bo2M A8 4238
o] & UelM AA=z 23td F Qe AZRY A ¥ F AH(Maeng 5.
1971).

2. W3 drEYol A
P4t Mol 9% AFY AEJA AdEHr JFE F gL A7
0] stEA S ol &F AR HAgaHEg Arsigded, AFS FR Yot
Z o] tig 97 Kronberger(1933)o] g3 Hx2 ¢RYole AHelgzol e
23 R SAHAZAH dRYol TVt FE 5 dF Y &=t SIS
B3t
d2Yote] Helo] oA AR EHE dRYet FEFYY FHE FrYEde
T84 dEYel R 84 Fo] Jded, FFYEUE A 100%S dEUYotE
et A7l Wi &g o] Hu FLoz A AFHE Aol de e
dRYotE AAGEHZ FA37] AT A&7 B dEYolrtael FA
A 5459 d3ol ArkSundstol@ Coxworth, 1984). &4 ¢RYole ¢=Y
ol Bo x FdozA dutHoz 25%9 FRUol BAg Laed Ay

-
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o2 7I¢AdEAM R Yolst Bl §alE + Qe $e &xo we 2HAS
ded, X5 10, 20, 30 ¥ 50C 2 F718 82 5 1 kgol &31E & Jdv= &
Buol & Ztz} 400, 342, 285. 237 % 185go = ZAd A ©oHSundstol T}
Coxworth, 1984). 84+ #2130l 60224 urease ol &3] 7t+E=HA FE3
o] FEYHMW 17)7F 182+e] ol4bsteb (MW 44)et &4 A=A "ot 18
D2 8471 ¢EYoelr £33 Fdddn 7R E o 62%9 94E Hrlste
AL 35%9 ¢RUYolgs HIMste A 2o (Sundstol® Coxworth, 1984).

drYoele He &3e dREYot AHeFE 2% MYV 2 F2F
g7t 859 & AF¢FL Pw=rh(Westgaard, 1981). Waiss 5 (197
26%9 dRUols HPye&w BT 52%9 dRUYolE A ew Fiol o3t
29 Falgol o Eon], ¢RU Ma HEE 52%clM 108%C2 Eo
Hete 743 23 Ao Bt

Waagerpetersen®t Thomsen(1977)2 H.el ol Z}zt 34, 44 9 59%9 ¢=2Y
ol& 15-55C9 =¥ HAdAA HMeade o, 15 ¥ 30T drYol He+F
o] F7tel W AHgdrt AT &9 2™, Sundstol 5(1978)2 s FAl 1~
5% FFoz dryolsd AHastded, in vitro WE 238 dEYole X
TEZ 1%NA 25%2 F7HAZ 9 "AAF] HAdHIJ oY 2 ol Ag4Ea
Me Aegiaadrt 27 v Eusdu. matd gdryote] HA HagFE2
Kernan# Spurr(1978)€ 3.0~4.0%2 1 3t} .2, Sundstol %(1979)2 2.5~3.5%
g ¢¥3ATh

A2 Yol Mo wg shEhukge YukH oz HRoA Hrh molA wE A
A= =dl, Waagepetersen 5(1976)2 ¥tgx7]9 2%, 2 Yol HgsE %
SR Fo| wal drYole AMHEHE 40~60TolA trFtA vepdora &
Aot Sundstol 5(1979)2 tmuote] M W& wHgLEE -20TolM 25T

¥d £2 3949 invitro 1 E A8go] /MAEHAGT Rusten, HE2E

0 o
r°l o ol

H



o F7holl W& d2Yol Ngane] MM & AFAE JiHE Bug ut
At (Peekere} Pfeffer, 1977, Richte, 5 1980).

FEYoly wEE we A Y= =d, dRYole Herzte
of wet &kt Sundstol F(1978)0 2l&td ¥tg 2%} 17 2 25T
2R AYaA} 4F 73] FrhstA o, WELEs 20T 2 4CQ
Aol @& YA in vitro 718 238Hg0] 8F7A ZF/HAY R B
o webA g 2Tt 0ColdRl ASole dRuolel a7zt wj$ Ao}
5= R, ovendll Al Melste B Sodle Melriztol 24413t o]l ol A €
tHSundstol# Coxworth, 1984).

Tohrai 5(1978)°l 2|3l®, WA S 25% YFUotZ 45TCelA A& Heole
A g]7]to] 5holH FESUT Hu3g o, Hartley?t Jones(1978)% 20T ol A
2YPe AL F+ AYrRe 1504 4F L 135774 s in vitro
2%&9 MHEHE gAY LEEA.

TERFS GEYote Meladd JFS vXe = & FaF 844,
Waiss 5(1972)2 M aAle] FE&F %o 30%4d dZuote Aeladrt 713 £
92 Bustg e Sundstol 5(1979) Fol FEFIFS 12%A 50%2 F7HA)
4 9 in vitro WE AZgol MHHAUGZ LEsHU.  Borhamist
Sundstol(1982)& 529 FEFHFES 25 50, 75 ¥ 100%2 =A% F 2%9
FrdEYoelE Mt in vitro 7718 238§ FAY A Z+7 521, 585,
59.1 R 66.0%24 AU FEFZ] F71¥ £F {718 28&: FrHddx
Bt 2y FEFFE] & ASe Agadrt Fun Xgx AZA
< LA Aod FEFZS Fdite Rol vt A &k (Sundstol® Coxworth,
1984).

dRUol 7tAE ol gt MY H e 3% FFEAdLYotE FF A
&t 857t 2 A A3t (Sundstol, 1978), dEYol &HQA HLole T lkeD

oX
o =
2 ro
fe M

o
o
2
e
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5% FEYol & 120g¢ AHste 8F WHAZF  Frh(Sundstol
Coxworth, 1984). &4 X2l 5%9 848H& Ax 111 v&2 sty 85
DH A A FrcH(Wanapat 5, 1982).

dEYol HFE vtg FRYolE FHA Ak s, old Fo P
2 e AN g5 2r, FuY FEEH Fo UE, TL T we 2HBAAA
0. dutH ez R st 2u, Fue FEFFo] ron, oz Ay @
o =7t ®3, F£o] ¥ ALl dRYolel FwAzte] HojzA HG
(Sundstol#+ Coxworth, 1984).

dEYol A Ertald XY (Stack method)& YF-257F g 79
T ¢2Yol A de2 3te Algte] w9 Hojx Al =Hed, ol2d FAMHEE
A7l A% BPo2M =AE FRYel 7tAE Mgl A FIHA
AE& Agsts 24 Wyol /ML A=ul(Busk®} Kristensen, 1977), 2 24lo =2
e AYF F e AgAlgte] 24A2 o2 T,

S2E AHYYF Ffele AFE 2A5td FUY e BHAM ALgrlIE 8
I(Marienburg®} Bergner, 1975; Bergner 5, 1974) %A 8 A8 A8 AF
EFdste Az ALE371x 3oh(Ahmed®t Dolberg, 1980). ¥ubA o2 oo}
o HYrFE vHIAY azgo] ¥ FFA WL AA YeElU= 2 (Kernan
&, 1979, 1981; Horton®} Steacy, 1979; Horton, 1981; Kiangi ¥, 1981) 718 %
3}-&o] 65-70%°14%0 AR E BEAZAMY FT o9 dRUol HYPFEe
tt i Winther(1978)7F B 13} o},

3. §E Yot M Az

7b ZA

ol s}
AEo W ABeAYE AojAEZ Ao EAGE FEA B

Shid

_52_



adAtole ol A~dl2 AgE Y sh(saponification) Al 71 Al =9, &zte] Mrt ¥
S 2xAA  o]FojA Hfde dd9 wEe FIH Had g9
phenylpropane @9 Al Alol9] ogH 2 ZAFeo] o fF mlsite] AHdESR
A oeladel gxigeo]l Zadn, dudER 29 dHE ZAYo] Ao ¢
2] &Holl Ao gjade] gaiAdol F7138HAl @ ™H(Theanderst Aman, 1984)
dEYel A FAFe HAAE F HF AR HHE yEHUE AL =
WA Feel FrhA, dwrd oz TP vt Ay xodwd 3

2-38 F7lsle Aoz oelx  fith(Horton, 1978, Horton® Steacy, 1979

mv

ot
rlo

Keman %, 1979; Saenger %, 1983, # &, 1986, = 3, 1986, 1987, % &, 1987;
Han %, 1989; Kim %, 1990a).

AR ol Hejol o3 A7 WA FFe] Frle 2ol Bie IR}
AWl FHH7] AEQd], ol drYol Ai FUe HHLS MEY F44
2 F AER2 2 HudER 2 gad Alold ZAYE WEAIIEA o] Fo
t 1 & eHTarkowst Feist, 1969). ¢E Yol FHu &S o F/H, Ay ¥
TR S e detxie=d (Waiss 5, 1972; Hartley$} Jones, 1978), Buettner

H

5(1982)2 57%, Lawlor®t O’'Shea (1979) ¥ Saenger 5(1982)& 50%, 121
Herrera-Saldana 5(1982)2 18%7} 35Ut 28t

d2yole HFHu| &L dRUYol st2Ht dRYolrz HIYHAS o
(Herrera-Saldana %. 1982; @ %, 1986, 1987), @7tel2lolu} Al 2 4lof) vla] @
£ 2 (thermo ammoniation)oll Al 28] @rtel 2o vls] @A o] A RA
=4 YEb o R S, 1987).
G2 Yol Ao g3 MEHFHAEY FAE B ATAEN s R
A=d(0ji T, 1977, Garrett %, 1979; Horton, 1981, 4 5, 1986, % %, 1986,
1987, 2 5, 1987; % %, 1989; Han %, 1989%a), A28 3 % dr|dE22 ¢
ad, NDF, ADF % A&7t o] adtz g

in}
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o3 dA"E 2 Aste
B2 d7AEC gEYot Ao o] MAXAIRY AR A HFol
AdEdr Bustgdes(Oji 5. 1977 Horton. 1978; Horton® Steacy. 1979:
Lawlor®} O’Shea, 1979; Kiangi . 1981, Herrers-Saldana %, 1982: Buettner %.
1982; Saenger &. 1982, Sundstol, 1984; Streeter®} Horn, 1984; Zorrilla-Rios %.
1985, % &, 1986, W &, 1986, 41 5, 1988, 1989, & &, 1989, ¥ %, 1986 =
A 1993), AAXAYE Q] in vitro R in vivo AFEET R Yol Hald s} A
gt B ustdcHGarrett %, 1974; Oji %, 1977; Horton, 1978: Horton®}
Steacy, 1979, Lawlor®} O’Shea, 1979; Buettner %, 1982, Saenger %. 1982
Herrera-Saldana &, 1982; Yoon %. 1983, Faulkner . 1984; Smith %, 1984, %
o 7, 1984; Zorrilla-Riios %, 1985 A %, 1986, % &, 1986,1987, & &, 1989
Al 5, 1989, 1990; A 5. 1990; A= A, 1993).
gata Ao ol ARzZAIRY AR AHF L A3tgo] JMAdEE HEE
Ao FH, AUsE 2 ALy, F9 FF 2891 589 FFH ol we
924 yYetued, Han® Garrett(1986)°] o2l AdZAES £43ld F3s
vholl oJ&t dzbe] Ml 3 AARAIEY AR HHF MHadeE M ad
AefAle -21 - 82%9] HAZA FTF 36.8%, dEYot HAle -3 - 93%] H
AZA HT 308%, 8.4 MYAlE -31 - 124%2 HAZA HT 24.1%, HAksle
A AHgAE 3 - %Y "BAZM HF 237% a2 Mg acHe] =gz Ao
= 12 - 82%9 HHAEM HF 51.2% FFoletn L HIAC
Aelze] F7E Als AHFY Adade 33, Red, 24 28 A3
of oA FEYolxe e HLele zbzk 281, 31.7, 30.7 ¥ 233% 24 R H
e Mgzt b wsted, a4aAdele Ade zZhR 413, 108, 296 %
655%2A AelF M a#rst A A JdEtgen, 589 FHA WE AR
A JMdsde 9Y 4% &5 2 240 oA gRYol Agale 342



51.0, 30.7 % 7.8% A HHan® Garrett, 1986).

=3, BstH Al ¥ MAzAlRY PE 43E NHNERE HYEHoz
YEUYol el 286%, HeHe) TR AR 23189 ANENE WY, B
R Ao A dRUol HeAle 2z 337, 304, L 300%, S29 EF 9l
oiME HWY 55 % Hao Ho dEYol NYPAE 2t 264, 105 L 36.8%
EM detHoz oA A o7 A& MMAII EUAcHHanD
Garrett. 1986).

o} whE 3
NAzALR dZEXYE & A wEYU A odF My
=29 a7 FotetA dozn v waAdNe) g e vA €d. a9
Y d#HAede Fofol e PRl pH, 24 A Qs 9 NH;-N
9 s% 59 ¥ d7AS g i Hold AnE ez e, oY
& AL F2ol A E AFES wEAUY WARE R FEA B e A
28-S vd3te Aolgtn & £ ot

dEYol Mg HARAIE FAAlde wEAUe pHrF % PAaEA
(Oji%t Mowat, 1980; De Faria®t Huber, 1984; Moore S, 1986) &2 wukx)
™ (Nelson &, 1984; 41 %, 1990) A%l watMe 238 Zrisitdes Bk
th(Itoh %, 1975, A= A, 1993).

Horton(1978, 1979), Yoon %(1983), # §(1986), 41 %(1990), Naseeven}
Kincaid(1992)= d=2uYotxg H& 2y ddelA FARE o w3 53
WA A ikl AAbgko] F%ttn B nslgon, Males®t Gaskins(1982) ¥ 2
o A(1993)e F=Yol Helol s EAUY F LA xbate AgarERe o

=

Jim

wE

£

&2
o

o)

g ¥x Yooy BEHAT. FRUAE AY AR Fodol we Wi
Wl Fa Aga FFe Wael lolA Horton(1979)€ 24He Zt2d w4t



ARG e v, Yoon F(1983)
& gt stk &A Males

rl
P
>
flo
o|N
3
o,
rII.
rg
1]
fru
rlo
>
1o
usl_:
of
flo
rR o

£ 0B
2z
flo
a,,
}Z
N
2
w
N
>
fu
1o,
zj
8
>
n\l
b
3

Gaskins(1982) Z4t#}
Tz g&Fe Frigdn Baddad. A F(1986)& dEUotxda ¥
3 FoA Z T A X7 ¥EkA] Fdtty Bagdov, A F(1990)
dEYotME WA FH9A Z4 HuAd AWt F=7E S e, ol
F7he d2Yote] Mol o 2duld £&Eo] FIHUYY WEoiGn
ool (1986)= A& AR F HA AW AdgAe 1x9 A2
(r=0.87, p<00l)7} At L E3IA

HrEAWel NHs-No| shv dwtdoz GrUYotMel A AR Ho4A
F7kste A& debdEd(Horton, 1978, Males®t Gaskins, 1982; Streeter$}
Horn, 1984; = 3, 1986, A1 &, 1990; A3 A, 1993), d=2Uotd e A xALg 9
ool wtE WHEANS £ NH3-No £&E2 %3l oA & dg oz
Agoly = 293 AR T F7]sk(synchronization)7t o] £ 2] %]
FASS WFde AYd =2 At Mira F, 1983).

Lt . <2

flo

s

e} H
g2

Al

e 7hE e A
AAzARC e $8H As BE2F2 AR 4ARH L8588

EANA 58 AA5AL FPAINA Bk 2y w3520 % s
g R olgHe F AR HAY HE, FTAFE, Y FAsE: $TAR
o 24 2 AUg setAel FF Sol we gepxoh

4 Mg 9o] @ FRYclH WY FAAAE BW, THYF ¥ Y2
Yoln g ol BFAES SxALAAY FAFS SYSA A W 1Y FAD
e BT 530g YEUIHET 660g02M FEUolHe el Tz AL
27} @8] 7145 2 Th(Pestalozzi o Matre, 1976),



Sundstol#} Matre(1980)= Fxzl 3 A$ 19%gd FFAIRE BE3ln, ¢
EUYolxz He Ffole 1.20kgd] FFARE EE58t S4FA AASAA
APE o, 1Y FAZFS FRYotMe Fo FH2 s 349goA 434go 2 A
5 F7hstdvtn Eadtdch @ F(1986)& 3% YEUolrta 2 dE Yol A
HEE 4 " SFolA S4RE 9, A2 HF v AEHHAZ S dEYel
7hE R dRYots A Aldl 24zt 284 9 434%7F FUHHALH, 1Y FAZL
Ztzy 208% R 29.9%7F F7HEA ot B uE

A 5(1988) FfolM AT 2% FFAES F4 3% dEUotxe HIAS
HHRE W FH2 2P FAA vlE] 1Y FABFLE 910gelA 1,000g0 2, T A
&2 557%NA 56.7%2 FAHAG T LEIFA

Kim §(1990a)2 4%2 d2uyet R 7HATE 74zt Ade #I & £FotA
AA F4FE b, AAHAFS T4z P 253kgel vl dEYeol R A
gxel Wade ZA$ ztzh 306 2 3.04kge 24 A3 FrHALY, 1Y FAS
= 923 394 810gol &l d=uyot R A TA W FAA 2zt 960
R 830go2A dAF FrEATYD R a3 AT

Foldager(1978)= &A9 Mol QlojA 13kgd ZBEH AIEF$ 2 0.6kg
o uFun §7 gdEUetde HHIL FAY ALl AzMABL 7%, 1Y
FHZFE 106g°] MAHAG T B3t 20, Arnason(1980a)S ti&Fell uls] F
FAIRE 9% & 1.3kg HAZA stdacHe 2edd 34 FH8E | 1Y F
A gol 29 707gol vl& 772go 2 F/ES Husgd

AAh AYLoA BINe Fo8te Ao 35% dLYotMz As) Al
EAH#Fe] 51% F71etA o, A2 Bl FoAels 19 47g9 AT &
2%E oy drYoelxe Bed FAr e 19 324g9 FAEHAE YUEW
A HOrskov <, 1981). Saenger $(1983)2 09kge B FAIREE 3% @ EYolA
LA FA FAY B GEUotAe YR ARHHTZ 0% FHETHTL B
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E3tAh

Kristense(1984)2 19 600g9 FAE 83t= A9 Lo oja] g2
e FLLE 7T 28HI A RFARE 4 FAE A9ddE & A7
70~80%E d#zelAde 4oz FA4E 5 Jon, dgelda Fuegy Aa #
2 2 HERE BEEd I Aol 1Y 400g9 A7) stesitn B
.

Rissanen® Kossila(1977) ZzAd ez §d#E F7HA71e A 5341
29 89%FE ZaA7EA FAHE € dEYolN AYAE HadA FAYS
0, Ao Alg A dRJotMed &) 15% F/HEAoY ExAYE
A9 godFo] FEVNE lkg F7HE £5F dRUolxy A ABAHFL
06kg #ZadtAen, FFARY Fozdo]l 43F ZAgiE B7stn 441
Fole ¥l NS Tolda A AUy Uz ¥ dryolAy AL
sAqAel AMEE Bt

Hermanse(1983)2 28%¢ Az Rl 41%9 ¢RYolxe nide 7
7t HaoA FARE W AARAFZAE Aol7t Aoy AbFFLe 77 197 %
21.0kg, 2831 FAES 77 3890 2 412%2A4 ¢dEuotdy HaA FgAld
A3 Egvtn BRusldd,

l

l

ol R uie] uAEFo] vlAs 9
g vlAdE T (rumen microbial population)& F3lE Alg 9
ZH, 897 E % F93F, FEAY MNAdol E qAA T Aoy S w

e G WA Hol, 2 FAME 53] AR 9% Aol Y 2 Aoz 4

2

Z] 2 cH(Dehority$} Orpin, 1983).
BHEAYols diF 10'mlt AT whegok(bacteria)’t EAE T A=
(Hungate,. 1966), 2te2]ole] #32 Yty oz FIEAIRY Fou]|go] & u



F7tste Aoz ¢ax deyU(Bryant?t Robinson, 1961; Caldwell# Bryant,
1966; Hungate, 1966, Grubb$®} Dehority, 1975, 1976, Mackie®} Gilchrist, 1979;
Dehority 9} Grubb, 1980; Leedlei} Hespell, 1980), ZAl8 2 H< H]go] L u
Hx3lAY == 238 Z718dE 23T dd(Bryant®t Robinson, 1968;
Latham %, 1971; Dehority®} Grubb, 1977; Van der Linden %, 1984; Leedle %
1986).

Minato 5(1989)2 ¥ FAt89 d4%#FE dASA RfAsL, ZAIRY TFE
ERA Axot dBsFre TP, dEYotAY HAS FAHUE Aol o
& ZALR FoA vl d&4 Ed weEloly #3L AW W @A
ulg| 2] of(Sulfate reducing bacteria)® 3L w¥tooy & uvigg ol 2 7lEl 7]
T2 weElgote] FFelE Aozt ATt B uEHu aln gRuYolAe] H
A FAA)dl = Eubacterium spp., Fibrobacter succinogenes, Ruminococus albus
2 Succinivibrio spp. 59 gt glol7t AP wiAe, £ WA FAAoE
Bacteroides spp. ¢+ Butyribibrio spp.7} MA@t B st

BtE9je] 2 E Zol(protozoa)d AL 10°~10°ml ¥ 9 2 A (Hungate,
1966), dtx oz Algule 7184 @F5EY §Fo] & A Frtste A
o2 43x U(Nakamura®t Kanegasaki, 1969; Abe %. 1973; Michalowski,
1975; Grubb®} Dehority, 1975, Dehority 9} Mattos, 1978; Dennis %, 1983). &
U Atgwe FFALEY Bl &0 60% ooz FistAl =Y wFEue pH7Y

2438 A 2o 2 M (Abe 5, 1973, Mackie 5, 1978, Wedekind %, 1986) =2 ZA 3
BFEuUle] T2 EXxole F3 o] ZAAAY T &AM Aletd HeA He Z

& 271 3t Latham 5, 1971; Vanee 5, 1972, Abe %, 1973, Schwartz
9} Gilchrist, 1975; Maekie %, 1978).

e

ek Alg el 40~50%9 ZAE7F G2 o wEule] A3}

59 Zzezoe Fgo HYSEL A%

s
Rog HAY(Dehority <

g
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Orpin, 1988). 22l ¥wEAUe T2 EXolo FHE FA57] AMe g3
THEEY AEYAE o2 d=d (Nakamura®t Kurihara, 1978: Czerkawski®h
Breekenridge, 1979), ¥t3¢lUl T2 EZol52 st Algdztel Eo] o,
9o g Eo] R AgV|BoR mA Urte ZEXolE AU} HE
g Z2EZXOIY 10~20% A=y Hustgo

REue] F Z2EZolY F3& AHAXAIRY @z Hd o8 e
W2 e AoZ Kol (Minato ¥, 1989), 28Y Entodinium spp. & &2 Yo}
Al HE FoAAe F7ts WA Dasytricha spp.e Fx8 H@A FAro) 7t
= A HMinatos. 1989).

ReFllel F3o] XS F2 AFYWY HAA FFo & de Frsy
(Bauchop, 1981: Grenet &, 1989) Al&F$(Grenet %, 1989b), %o B ofd
224 o4 E(Bauchop, 1979, 1981, 1989) == = F(Bauchop, 1979, 1981.
Gordon, 1985; Grenet 5, 1988, 1989)8 ¥4 ¥ A fol& ZAdT A% g4 E
= HAT A BEAd FFole ol ZaddAY £ Algkd BaA e
AL WEAHA MY o] AEAY turnover timeol 5~8A1 A= 2 W e
oz24 FFolgol wEAUAM HEHoz FIE FAT F g7 wRolg
(Bacuhop., 1989). 22|21 Z/E AT T2 Zol THol FHo] Zas
He AL FFAHAAZ A& wEH9Ue pH7 Helde
5] 7] d&o]th(Fonty$} Joblin, 1991).

ZAE YAt i AFAEHRAD el RAL F2 Qe &4d 2y
Y ddd 28-S FHAM olFojx v (Latham &, 1978ab; Akin, 1989), Ea 3l
Edo] gle AEAHY Afole AEAY 71T L Tl WRzHA 29 v|APS9
o] o]FoiA A AHCheng 5, 1980, 1983/84).

Spencer$} Akin(1980)2 ¢ Z2]xe]lA] Bermudagrass %9 & zz o Raj=
433l Fhstgloy 2R f3% 229 B dojux Fdgdn Bt

N

ZX Fgole] wAo] A4



on, olg{g e dZelX el Bermudagrass®] 719 Z$ol UdoHx B
A HSpencer 5, 1984). Harbers 5(1982)2 Yo ¢2YolE HIAFL o, £7]
Uae] feto]l g sn o) e} FHe FxAo] Aoy FRH&EF3
U g9]9 Fedgojut Ayt £ ZAEI AY FHEA TR e olFY &
#H7F fAen, dRYotAe g Az nPEo g FxA e FHHUL
U Fotxz §34%, 299 FH% 2 Z9x39 Fade a3 YdUdx
B u3tg

WA o2 237t GolF FRANE B2 ezt TS FA s,
FAL 43857 ol FHSHely Tz zde e gote] wEto] A FA
52 Bite Aoz 42 A UAHCheng T, 1983/84). nlA Bl o3 A =3
of Zaflol oA A& 22 nYEHe] F5H4E2 vAEY FF L 229
Hefol et 2ekR) A H=dl(Akin, 1986), E53 2ol 4A AslEE x3 & A}
EdAel X oz A nAEE & EaEE Ho] oty FRo &3
e & nAE S o8] sl (Akin® Rigsby, 1985), ¥tdel| Ed 5z 2
o] 23557l o2 AL BeHoz dudl RFE AHs A dHolE
of oja) ¥l ¥ct(Akin, 1982; Akin®} Rigsby, 1985).

Akin(1989)2 Bermudagrass 9 $2x2 9 1O FH X2 o= Btegolrt 4
A F&sed z22g MY, BARd FF utg 2lo}o] %2
Yoluxl Rk o, wEsdve TRExE ABAEA TAE
1389 HAmose Akin, 1978, Bauchop, 1980).
d Z2xde 48H7] A §823AFde Z2EZXoLY B3 R T4 WE
o] a7t dA dolwtoy, Gy &

o] Ba7t dojutrl Fdttn 3 tH(Amos® Akin, 1978). Bauchop(1979)& 3}
228 HEAUIA g o 43 Fe Z2EzI F7]9 &4d FH

paggion, B8 3 ARzANN 2AYEs 2P sUn Busg
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Ompin(1975) 7148 FFolx B vdZe F2Fg FAHY F dvet
AHEE e, ol FRelee FAHA 4L A 3L 2AE

ErtebU 2 (Aking, 1983b) dtelgotol] »ls] SAstd YFHA xF e F&o] B

rir

o A dojddtn A h(Bauchop, 1979b; Orpin, 1983/84; AkinZ Rigsby.
1987, Ho &, 1988, 1991). 218l FFol¢ HteH glojol vl FH=2E @B 4
A BEajA7Ie, AR 34 22 (Akin, 1989) ¥ Fe=(Ho %, 1988; Akin.
1989)& A A7171% §hot

ALE 2ol i@k FBole] Rato] o w2 A dojuted, Ho $(1991)S o
AE WUl wdsAE o, v 158 Fol FHolo FFAE HFA F
st on, 0% Follv B F#7a7 TP BustAdn, 3%l FFa
e F2 71Foy g9 g R RIAHE o2 LA AHOmin
1977, Bauchop, 1979; Akin %, 1983; Ho %, 1991).

dhRgue] I FFolol T A Rz FHYHL dgdY NYF
o g E Fge ¥x de Aoz A Uel, Grenet™ Barry(1988) 2
ol dRYolE Hds o FFolo TP L dRUot Mo s Fge
ubz] okotth 22 Wuliji®t McManus(1988)& AlE 54 FAHE, Az
o] Agols dRUol Helol sl FFole] FEFA atol7t Aoy F
o, A2l E 2 425 2719 ASoe FRUetANA FFolo TPl ¥
A8 F7HEAG R Basen, Ho $(1991)2 okaAlf3% RAbEed ¢RYots
AW e W FFolo FFYPHL FIE ¥ FAon THESA

4. FRYo}l Hele AL7|A
HAzA R e 38A Hele AlRAFHY 238 2 FEY AT
28 84X 7) =d)(Jackson, 1977; Klopfenstein, 1978; Han¥ Garrett, 1986), # &

zARe Aol ARAAZE 52 ANFAL AYsE AP 2 802 7
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€& H(Zorrilla-Rios &, 1985). 28l ALZAHAFLS =Al89 383 ZA(Van
Soest, 1965), £8& E4(Balch, 1971; Seoane %, 1982), 233 % % £% 24
1 2ol Fa&T(Berger 5, 1980; Welch, 1982) S0l 28l g3g =
=23

g3tA Ao g A zAlg e AlEVIA] #42 el BE AEAY 3}
st 2] sl ik obyyt a9 ¥y 9 oA 7ldEe B¢ adetn
g o (Engels, 1987; Van der Meer®} Van Ex, 1987).

dEYoel Aol o7 AFA ZAIE Y AlEZIA MMERE 713AHY FY
(Eawlor®} O’Shea, 1979), M x# o] #H ol & AlY w29 Azztg Fdf
(Horton, 1981), 2lad# 7x3 ©&3E Alole] odixd2 A 33 (Buettner
, 1982), AE229 ujdEgz 29 B F7HStreeter?t Horn, 1982) %
Zzod o] F7H(Saenger T, 1982)F ol 2% Aolg. aglm Lt Aol
ot  AEA A  IAHAY(fragility)?]l F7HTarkow$t Feist. 1969
Sriskandarajah %, 1980; Dunlop® Kjellaway, 1980; Zorrilla Rios %, 1984, 1985;
Gould, 1985)% A& Az AlEAHAZF € 4£38& F7td 7148, A E4of
MM AxEE e T4 239 FHAA Zxrt MR £V HE, olE =

ol

Ao g e AAHoz 2YHQA Zxrt FadE ZARgn ¥ F Jdod
(Akin 5, 1983a, 1989; Akin, 1989) 222 A ZFx9 Hie 724 =3

o £3%&EE NI & £ JAoHAkin T, 1989).

Laredo®t Minson(1973)& £x9 4 719 4A%&o] Hxd F ol d9
AHZo] 2712t 224, ole AEA A9 gy 875HE ol 714 y
e o] ZAgel R A7 mjFolztn B3t

Spencer$t Akin(1980)2 Bermudagrassol 2z E A S o, MES} A X
Atole] ZFzZteH(middle lamena)ell EAjste= #Hwlo] RFalgozs Hdd o AY
Hol dd Mz Eo] Feldn, 1 27 A =Ag9 Y Fx7 %
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AgozH vgEd g Lsizgo] Fridun BudAot Ito TNV &
ZuotA Al WAl KBSz AARzHol stydcin WS Sn, Harbers
5(1982)& 2A drdotydelAl 719 UFe &Aste Fuivty §xalo] 7
AH 3, 2ad FFol Zaste, MEY stole FHe) Exste o] AL
Av 727F vt A 2oz v g o zAo Rajrt FEctn AT

Goto 5(1993)2 RHe ¢EYoel HegAl £719 WA Zz fFx2o] g
o2 M HRzAoz AW o EY HZo] FolatA =Hol Bel
o] Baigol F7lgtn BudtHch

5. EYot A HA FAA EAH

dRUolxgl Feo SAHF A= Perdokd Leng(1985)0] 2&) Hx2 H 1
HAsd, 8T ol A DAt St FRUE M E ¢ 4-methyl-
imidazols 9 SAEAo] AAFHoZH Jl=dA ANA FEZF(hyperexitability)
FEtA @dn ok ol¢k Hl&g AAE Simms F(1984)0] MM E B
¥ v Y. Perdok®t Leng(1987)2 #AA F&ET9 LA digh 2ol
Ale &9 FFE =AR s, d2dol Ag F HIAWY 2xUt 72T 2%
dgole d9glel HAUARF Hd 49 Fol HAANAP FEFo TS By
o Garrido §(1992)2 E7tejAl o2 2 Yeld HNalgd & 4o dFolA F
AE W dFolM ANY FESo HAYFS B, 54 ek g2y
obxgl o AL oA F Hsid F S dHsd FFol 54 A
ol vla] dAF Egon, FAAFA GRYot AAY =AHEH=2 LI
4-methyl-imidazol®] A &°] HEHA & A2 Hol of 83 ol & =
BEAY &4 7tsAS Rusdd. 28 R Yok HEA] 548 el AE
e Aol &4 Hzadd FFol AAE FrHASH ol T AL GEYol

o

Ao e FAHY SHE A2E & 2t AEE 0188 F A



H 3% zdot M2l8d 20 S Aefxz Al

A1d A 8
A2 23 ALubdol VA =HUEA ASAYr A3 bR 9%
X % g Ae dEYol Medeirt v EFEA 8F0 AY Folx @
7be] vhgZuh Mito]l Wt EF2 Ao WA 7] Wi dRYopd o
3 FLH Tt FRl gHd2EY FRYe AYrid ? HEsEed uEd 484
}E ol §F M Ay A7t 275 ok

Hd et Halo) g IR AIRAA AAEFHIE JAAPE F gE ATAE
e 3stAES olgdtd A7 Mgr#AE AFsdedl, 2 FoAME FFS
ot olxia]l &o] 3l AFE Kronberger(1933)o & Hzx2 MAHoR o
Foldo

Sundstol §(1978)° o3t Wwrg2x7t 17 R 26T B¢
7t 4F A Z7st o), et -20C B 4T ASole Held e
22HY in vitro 718 A3g&ol 8F7A] F/tEon R udY. Tohrai &
(1978)0ll <&t WAL 25% YEUolg 45T Mg Asde Mefriztel
590l ZEslttn 9o, Hartley® Jones(1978)= 20TColA B F oz g
& A9 HY2Ne 1574 453 2 1357744 AR invitro 2889 A
F3e oz &

FEgtare drYole AMafd JFS uAE £ HE TP 24U,
Waiss 5(1972)2 AglAle] sEFFo] 30%Yd d=uote] Nelasst 7t F
o 3tgl2n Sundstol 5(1979)2 A FEFFL 12%lA 50%=2 F7HAE
o in vitro BE A€o MAHYY D B

AdrUol AjFoe vltg ARUotE FUAAOk st ol Fe] W

FH

de zEA A

2 s Ane 9%eE, e £E¥F, e YR, F% 5ol u gaAAA
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g9, dtH oz R eyt wu FUo FEFFo] gon HHor A
o] Pyl T3, F&o] ¢ A
(Sundstol# Coxworth, 1984).

d2Yol Mo g FF zdwd FFo Frte dEUet Fao AR
Aol FAH7] g2, ol d2uol A4 I HHe Axd 744

F AE22 H HujdER2e 2ad Aol ZAFE WEAIIEA o] FolA
tH(Tarkow$®t Feist, 1969). &2 Yol &Aul &2 o F7, Ay R F&F
o] wat datxl=d (Waiss %, 1972; Hartley$t Jones, 1978). Buettner %
(1982)8 57%, Lawlor®t O’Shea (1979) % Saenger 5(1982)2 50%. &lx
Herrera-Saldana 5(1982)2 18%7} A =HAttn T XA

sh8tA Ao osl HAxAIE Alg AHAF % 43&o) MAHE HE
gatAl o] F 7/, MasdE € Ay, dd T/ 22 T8 FH S wet
24 Yelusd, Han® Garrett(1986)ol e AdAFAEE BHad FZT
vlol]l 93t gdzal Aol o MAXAIR Al HAF MAEHRE AT
A A E -21 - 82%9 BHEAM HF 368%, dEUot MHeAE -3 - 93%Y ¥
Az Ha 308%. 84 MJAlE -31 - 124%9] EAZA HT 24.1%, izt
A HAE 3 - 3% A=A HF 237% 1l AT Az Aol
T 12 - 82%9 HAZA HE 512% FEold o

dzelMel o Fool W& wFue] pH, LA AL AL¥ R NHs-N
o Fx 59 ¥ze AFAsd wet gA Aol AF}E vtz e, o
A Ae Bl MAsE AEg WMEHYY ST 9 TEA T =4
BE2AES vgste dolgtn & F Yo
dEUol Al HAXAE FAAE ¥HFHNS pHZE % FAstAWRO;
9} Mowat, 1980; De Faria®t Huber, 1984, MooreS, 1986) |4 &< &% Foy
(Nelson %, 1984; 41 %, 1990) Z %ol wetMe 238 Fridtes 21k YT
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(Itoh &, 1975; Garrett &, A= A, 1993)

Horton(1978), Yoon %(1983), A %(1986), A %(1990), Naseeven#
Kincaid(1992)& ¢=EuYotd e & 24 BFoA SRS o W3:AU F3
A Ak Aabdol Frtghe Bustgow, whHel Males®t Gaskins(1982),
A3 3(1993)2 dRYot el os wFAUY FIHLA Aty AAFe
FEFS A ddda A

AAzALgA dF 533 Hele wEFEY A8 HHZFH 43&S F7HA
719, @2t & AT S FAANINA B 2y EFEo) o3 3}stH
M2l Ao ol§AHL F ARUY FY vl g, FAFE, A
R AgsetA e F&F Fol gt gebAd.

F4 H &9 A dEYelAg Fo FAEHRE BY, FAHYT € d=2Y
ofx gl 7ol YoM FFAIESG BxALHA Y FAFE FUsA RS 1@ 1Y F
AFS FAET 530g, dEYLHT 660ge2A dE Yol e Fo4=
3 FAZA A3 7R AH(Pestalozzi 9+ Matre, 1976). 41 5(1988)2 &%
ANA AT 2% F&FI FFAESG 4 3% FEYolHe HA L FAHE o
F48 RA FoAM ¥E 1Y FAZFL 910gelA 1,000g22, SAEL 557%0l
A 56.7%2 FHAAGT LH3IATH

Fue WA A A" AL 7NAE ol §3le AIAIZE,
X % AARF ez F&H3] AT gloy Frlel da EEH e 42
Uel 271t R AF e 71&9 AHAL AFAF}E H &3tz A7
R MgEel Bt §& FAZ AVlsHo a3st QA 2ol Mo &3t
o BAA wgo] 12 e HAHolg,

GetM 2 AT7E AFY ¥ R UK ASEtel dg dEEA e
2 209%Y 9% F HSFte] #F MEZAE T O ST +7 A4
A R HSEY @ AEFY 2 ASdE Add, O dEYel AR Fr1Eo

IIU
FlF
>
ku
Lo
BN
oX

3

dg
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A &S WA4E R AW 24 @ 57 D vsEke AAY 246
EUcl AeWd Az L Fodol BE ke W L AW ZAbsm 2Hs
o W@ FRUol Aol BE TAHS MMt HAEH ¥ WY o188 S
Fohshstna +adshch



A2d Az 2 W

AT HE7k R ueEhE TANZ A7 2509 57E MAs
be ANsigen, geAsld 282 20%
7t wEsl HEAE FAo2 A FR(ASEEE AALEE) F
(339.25) 2 2RAAVE, 294802 2AARE TR
ARG EFADol U vy 2AATN FEUL BAAES 2R

Jz

H
B
TE 47 HdodE 48 HAHE 45 BAEE 45 BAEE 4900U32, TFA

(FHALS $HEGE 43 R FHRE 4201, 55A(FY. 4712 )2 &2
Y= 48 % B71%E 47119

- B(F.2GAe Y GEdd B =¥z EHIted 2AAE
T 4z debdk 4, BAEE 40, BEEE 40, FEEE 63WoNeH FHA

(FAAL)E FAHAGE 43 ¥ FAEE 4300 EF ALY, Z71AHE 4d

>

G AL L FERAA 2

o
Jf

S &5 B () 5 £98F.
(2) BRAIE ¢ e, 3) AR A%, 1) AS4E, 6) Bl§ 1 d4uE, (6)
FobA JAAE () & TR, Q) HFE W& R ExP, (9 S
B, (10) Bl €49 24, AD AAESE, (12) AFLA 71538, (13) AHS
el 3y, (14 WEAE 34984 92 71E, (16) ES5AE S4434%, (16) A Z
g4 2 aFS& AU (17) AdeA Fo43, 18) ARREd 5948 19
A ol &AME (20) o] 8RR A&HH W A, 21 dEYo HARH, (22)
dmUol He)7Izh, (23) YRUol A, (24) ¢RYot A2dE, (25) YR}
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Mgl 2 ol&Al ZAA, (260 FFLF FAY, @D ALY, 28) HAFF

(29) §dTE 2 254, (30) A=A, ARAJAY R FF B $IAETE

SEE5R A% (1) BF 948, () BAA4 2 dd 3) AR 4
B Q) ASEE, O AFE R ARTE, 6) RAZHIIE, (7) ALGYR 7184
g, (8) At¥oa Wy, (9 WAE F4%A € 7)1E, (10) RF3AE 943
(1D &3 4 2 1FF $&F AULR, 12) AdaA F49488, (13) AR

B 4% 14) 2 o842 (15) o1& A ZA5FY F AR, (16) ¢B
Hol A, (17) dxyol Aa 7z, (18) F=Yel M=, (19) el Ml
FE, (200 fEYot AME R oA FAAH, 2D FFEFY £AH, (22) AYY
g, (23) 274, (24) A2AE, ARAAANYE R FF 27 SGAYFTE 248

.‘70_



A3R Az 2 22

L Aed v 5239 Agde 3 HFols AR

B A(F.E2GA})l g ALSAE 2AAN Az 2475 d

AR EFE 247 debdx 48, HEtR T 45 A4 E 45 AAEE 49701t
FFRA HEFdEe Table 1A HE uie go] Z3@els FF
735%, =59 L&A 16% L 1&A 10%2 FF9 Fau|go] %o (p<.05),

—t

Ho

Mol A4S e ga 18l vlgo| 263%2 Ex 239 Hgo) 57.9%2
Ad oz $ehok(p<05), ZHE7F fAME S e,

BT FAS T A 501, AHBEE 369, AAEE 533, AAEE
60352 W 50258 ASan UYon, usEste 90% oo BTz
Aedstn Ak

AP EE 524%7 M STE, 267%7F MATDE sn 9w, UmiA 209%:
AlAol arebAl vl WA HEm AYY. =UIE ddo] uST wag 7
st M go] 412%2 B o] Ml FoHoz ko (p<.05), Ao ¥g
M| o] 725% A et

Argel e 273%7F TMR Aboraal @ejQdl wlato 727%7) Axwe g
€ #H3tx dou, TMR Alg#EE 3= 713 & 890 QEHREFQ Hog =

AbEI AT

_71_



Table 1. General information on parameters of beef farms in the Southern

area

Item Chunnam Chunbuk Kyungnam Kyungbuk Mean

Management(96)

Owner 57.9° 78.6° 78 5 78.9% 73.5°
Owner+Employee 15.8 14.3 17.9 15.8 16.0°
Employee 26.3° 7.1° 36° - 53 10.5°
No. of Hanwoo(head) 50.1 369 533 60.3 502

Feeding types(%)

Fattening(F) 29 4° 46.2*° 615" 72.5% 52.4°
Reproduction(R) 29.4 35.2 23.1 19.2 26.7°
F+R 41.2° 18.6° 15.4° 83" 20.9°

Feeding system(%s)
Feedlot 714 727 80.0 66.7 .7
TMR 28.6 27.3 20.0 33.3 27.3°

* ® Means with different superscripts in the same row differ significantly(p<.05).

9 Means with different superscripts in the same column differ significantly(p<.05).

FRAY WPolgol BE AwWH A Table 29 Tol 4%7t ARAS
ge2 A4 EE 289%9 AFAST AL2E 271% Hok 5eH &S AAsn
RoHp<05), 7IAAE % ALAET AGTEE Lol AE3E S7H7h oF 56%
of gtk AGE2E AR AAAS o) §go] weu v AFe AY
AL ZEe] Hlgo] ERtom ARe AZEXe olggo] AHoz gttt
FEUol RPFE AP ARYTVE ol§hE B 539%2 Eom
(p<.05), 193% %ol FEUol Mzl WAL AT ol FRuol He ulg
o] Wokm, 268%= AMAT AePWL 2ol ALHT AU AAPRE 3
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Table 2 . General information on the utilization of rice straw at beef farms

in the Southern area

Item Chunnam Chunbuk Kyungnam Kyungbuk Mean

Binding types(%6)

Sheaf 52.6° 545° 30.0° 38.9% 44.0°
Square bale 26.3° 9.1° 30.0° 50.0° 28.9°
Sheaf+Square bale 21.1° 36.4° 40.0° 11.1¢ 27.1°

Feeding types(%)

Untreated 52.9° 54.6° 69.2° 38.9° 53.9°
NH3 treated 235° 273 15.4° 11.1° 19.3°
Untreated+NH;3 treated RS 23.6° 18.1° 154" 50.0° 26.8°
Weeks of NHj; treatments 9.6 95 98 94 96

Conditions of NHj treated(9)

Good 375™ 57.1° 42,9 30.0° 41.9°
Common 37.5° 429° 14.3° 60.0° 38.7°
Bad 25.0% - 2.8 10.0° 19.4°

Intake of NH3 treated(%)
Increase 94.6° 96.5% 93.2° 69.2° 88.4°
Common 5.4° 35° 6.8° 30.7* 11.6°

Efficacy of NH3 treatment

Increase 62.5 66.7 714 55.6 64.0°
Common 375 333 286 444 36.0°
a b, c

Means with different superscripts in the same row differ significantly(p<.05).

% ¢ Means with different superscripts in the same column differ significantly(p<.05).
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Table 3. General information on parameters of beef farms in the Middle area

Item Chungnam Chungbuk Mean
Management(96)
Owner 824 76.9 82.2°
Owner+Employee 54 7.7 6.6
Employee 12.2 154 11.2°
No. of Hanwoo(head) 57.2 51.2 54.2

Feeding types(%)

Fattening(F) 50.0° 30.8° 40.4°
Reproduction(R) 20.0° 30.8° 25.4"
F+R 30.0° 38.4° 34.2°

Feeding system(%)
Feedlot 875° 62.5° 75.0°
TMR 12.5° 375° 25.0°

 ® ¢ Means with different superscripts in the same row differ significantly(p<.05).

¢ ¢ Means with different superscripts in the same column differ significantly(p<.05).

AR Yol Xel7|te BE 104F2 4.3 96F B
FAsI A, Heldeo] disted s oF 58%7F wESIE kA B
Bt oo (p<.05), 89 vEE7t 3o HEd E%ch

drYoel Mol o FHozE= WA HHAF Tk 133%2 FHHIAL
4 (p<.05), B3l 884%ETh Fon], YR F7H F 86%E UYEHN &
Yol Male oistde e FAHHA AAA Aoz Uebgn(p<05), Fd9

RETt FEET 2

gty dRyol Mane] tstde AAE Yot B Aty of

e EASte BS Yetd A dig Ak dedciy Azt

t
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Rom FdEe
o 42%z U
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Table 4. General information on the utilization of rice straw at beef farms in

the Middle area

Item Chungnam Chungbuk Mean

Binding types(%)

Sheaf 50.1 53.9 52.0°
Square bale 12.4° 30.8° 21.6°

Sheaf+Square bale 375 15.3° 26.4°

Feeding types(%)

Untreated 55.6% 35.7° 457
NH;3 treated 22.2° 35.7° 29.0°
Untreated+NHj3 treated 22.2 28.6 25.3°
Weeks of NHi treatments 10.3 10.4 10.4

Conditions of NHj treated(%s)
Good 50.0° 66.7° 58.4°
Common 50.0° 33.3° 41.6°

Intake of NHz treated(%%)
Increase 89.4° 57.1° 73.3°
Common 106° 429° 26.7°

Efficacy of NHj treatment(%)
Increase 80.0 924 86.2°
Common 20.0° 76° 13.8°

* b Means with different superscripts in the same row differ significantly{(p<.05).

“ ¢ Means with different superscripts in the same column differ significantly(p<.05).
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Table 5. General information on parameters of beef farms in the Northemn
area
Item Kyunggi Kangwon Mean
Management(%s)
Owner 85.2° 70.6° 779°
Owner+Employee 11.8° 235° 17.7°
Employee 30 59 4.4°
No. of Hanwoo(head) 320 372 346
Feeding types(%)
Fattening(F) 50.0° 32.3° 41.2°
Reproduction(R) 125° 30° 7.7°
F+R 375° 64.7° 51.1¢
Feeding system(%¢)
Feedlot 83.0° 72.2° 77.6¢
TMR 17.0° 27.8 22.4°

* ® Means with different superscripts in the same row differ significantly(p<.05).

c d ¢

(p<.0b).

..”?9..

Means with different superscripts in the same column differ significantly



Table 6. General information on the utilization of rice straw at beef farms in

the Northern area

Item Kyunggi Kangwon Mean

Binding types(%)

Sheaf 26.7° 61.0° 43.9°¢
Square bale 20.0 16.7 18.4°
Round bale 6.7 - 3.3
Sheaf+Square bale 46.6° 22.3° 34.4°

Feeding types(%)

Untreated 438 471 455°
NH; treated 25.0° 47.1° 36.0°
Untreated+NH;s treated 31.2° 58° 18.5°
Weeks of NHj3 treatments 8.1% 7.4° 78

Conditions of NH3 treated(%)

Good 545 50.0 52.3°
Common 27.3° 43.5° 35.4°
Bad 18.2° 6.5° 12.3

Intake of NHj3 treated(%5)
Increase 58.3° 88.9° 73.6°
Common 41.7° 11.1° 26.4°

Efficacy of NHj treatment(%)
Increase 50.0 444 472
Common 50.0 55.6 52.8

* ® Means with different superscripts in the same row differ significantly(p<.05).

< 9 Means with different superscripts in the same column differ significantly(p<.0b).
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Table 7. General information on parameters of dairy farms in the Southern

area
Item Chunnam Chunbuk Kyungnam Kyungbuk Mean
Management
Owner 85.7 90 90 95.2 90.2
Owner+Employee 14.3 10 10 48 98

No. of cows

Lactating 245 13.2° 23° 20.1° 20.2°
Drying 7.1 3.7 6.4 56 5.7
Growing 85 96 6.0 9.8 8.5°

Milk yield(kg/day) 21.0 205 17.8 207 20.0

Major disease

Mastitis 21.4° 375° 62.5° 81° 32.4°
Reproductive disorder 64.1? 375° 375° 9.1° 37.14
Others 14.5 25 - 99 16 5°

Standard of feeding

Milk production 40° 40° 60° 79° 54.8°
Milk production
+ Body weight - 30 - 105 10.1°
Others 60° 30° a0° 10.5° 35.1°
a, b ¢

Means with different superscripts in the same row differ significantly(p<.05).

¢ © [ Means with different superscripts in the same column differ significantly

(p<.05).
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Table 8. General information on the utilization of rice straw at dairy farms

in the Southern area

Item Chunnam Chunbuk Kyungnam Kyungbuk Mean
Binding types
Sheaf 16.7° 30° 33.3° 13.6° 23.4°
Square bale 41.7° 10° 56.7° 59.1° 419°
Round bale 83 - - - 2.1
Sheaf+Square bale 33.3° 60° 10,0° 27.3° 326°
Feeding types
Untreated 20° 60° 22.2° 9.1° 27.8°
NHs treated 30° 30° 55.6° 435 39.8°
Untreated+NH3 treated 50° 10° 22.2° 47.4° 32.4°
Weeks of NHz treatments  6.8° 55° 8.4° 78 7.1

Conditions of NHj treated

Good 54.5° 71.2° 50° 40° 53.9°
Common 455 28.8° 50° 40° 41.1°
Bad - - - 20 5°

Intake of NHj treated
Increase 90.0° 75° 95? 95 88.8
Common 100 25 11.2

0
(@)

Efficacy of NH3 treatment

Increase 77.3 75 714 789 75.7°
Common 227 25 286 21.1 24.3°
a b ¢

Means with different superscripts in the same row differ significantly(p<.05).

% ¢ Means with different superscripts in the same column differ significantly(p<.05).
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Table 9. General information on parameters of dairy farms in the Middle

area
Item Chungnam Chungbuk Mean

Management
Owner 412" 84.6° 62.9°
Owner+Employee 35.3° 7.7° 215°
Employee 235° 7.7° 15.6°

No. of cows

Lactating 34.3 17.3° 25.8°
Drying 8.1° 45° 6.3
Growing 1222 7 9.6°
Milk yield(kg/day) 22.3 228 226

Major disease

Mastitis 61.5 50 55.8°
Reproductive disorder 23.1° 14.3° 18.7°
Others 154° 35.7° 25.5°

Standard of feeding

Milk production 62.5 54,5 58.5°
Milk production

+ body weight 25 36.4 30.7°
Others 125 9.1 10.8°

“ ® Means with different superscripts in the same row differ significantly(p<.05).

¢ 4 ¢ Means with different superscripts in the same column differ significantly

(p<.05).



Table 10. General information on the utilization of rice straw at dairy farms

in the Middle area

Item Chungnam Chungbuk Mean
Binding types
Sheaf 46.7° 15.4° 31.1
Square bale 46.7° 23.1° 349
Sheaf+Square bale 6.6° 61.5° 34.0

Feeding types

Untreated 33.3° 18.2° 25.8°
NH; treated 20 27.3 23.6°
Untreated+NH3s treated RS 46.7 54.5 50.6°
Weeks of NHj treatments 82 89 86

Conditions of NHj3 treated
Good 66.7° 455° 56.1
Common 33.3° 545° 439

Intake of NHj treated
Increase 94.2 884 91.3°
Common 2.8 116 87°

Efficacy of NH3 treatment
Increase 7217 66.7 69.7°
Common 27.3 333 30.3°

% % Means with different superscripts in the same row differ significantly(p<.05).

© 9 Means with different superscripts in the same column differ significantly(p<.05).
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Table 11. General information on parameters of dairy farms in the Northern

area
Item Kyunggi Kangwon Mean
Management
Owner 72.2 62.5 67.4°
Owner+Employee 194 25 22.2°
Employee 8.4 125 10.4°

No. of cows

Lactating 21.1° 13.3° 17.1°
Drying 59 35 4.7
Growing 9.3° q° 6.7°
Milk yield(kg/day) 22.4 19.7 21.1

Major disease

Mastitis 364 46.2 41.3°
Reproductive disorder 25 30.8 27.9°
Others 386° 23° 30.8°

Standard of feeding

Milk production 57.1° 83.3° 70.2°
Milk production

+ body weight 10.7° 3.7° 7.2
Others 32.2° 16.7° 22.6°

“ ® Means with different superscripts in the same row differ significantly(p<.05).
¢ % ¢ Means with different superscripts in the same column differ significantly

(p<.05).
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Table 12. General information on the utilization of rice straw at dairy farms

in the Northern area

Item Kyunggi Kangwon Mean

Binding types

Sheaf 226 333 28.0°
Square bale 32.2° 16.7° 24.5°
Round bale - 24.0 12.0°
Sheaf+Square bale 45.2° 26.0° 35.5°

Feeding types
Untreated 26.8 214 24.1°
NH; treated 32 25 28 5°
Untreated+NHs treated 4.2 536 474°

Weeks of NH;z treatments 74 86 80

Conditions of NHs treated

Good 25.9° 50° 38.0°
Common 66.6° 33.3° 50.0°
Bad 75> 167 ‘ 12.0°

Intake of NHs treated
Increase 89.3 92.4 90.8°
Common 107 76 9.2¢

Efficacy of NHj treatment
Increase 67.9° 50° 59.0°
Common 32.1° 50° 41.0°

% ® Means with different superscripts in the same row differ significantly(p<.05).
¢ 4 ¢ Means with different superscripts in the same column differ significantly

(p<.05).
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BEG =A Yebso

dEYol HAdRLE oF 24% ol ARIE o83ty FHHE 26% ¢ IR
9 28%9t FAbstAoS, oF 29% b FEYol MIAWIANLE AMgdtn Uz,
47%= ARAR AAYAES ol AHEdtn 3o FRYol HAWAY o] &
THUAY FAR F 76%2 vf¢ hon Qe AolE: YU

dEYol 7| 80F2 FFAY 86579 RFABIH 2T, dEYol g
o dd FHo2e WA HAZF I/ % 91%, ¥ E F7H7F 59%E 4= Y
of Xzlo Wizl FAHAHA AU Aoz Yy AgE2Ee HA7|A WM G
FRE Bl ] ZFAAYRG gA 7 ATHp<.05).

3. dEYol g FAH 2L sfAuy
A2 g 2 0S5 Pe FEYol Helo] BAY EAMCE A=
O AN F2TF) LHRY, @ FRUo} 2B RE @ AZEIY AE
WE 2P @ Hesudel T4, © A0 FYHE AGRZ0] EAA T
T T, olgAdE @ ¢rte) ojRREe By @ *RUel shauA, @ ud
GeSo] 258 FAMCE A/ HA:
gety @ gate Azl dRUolE: AAE 4 AL BFES dTUo} 7}
~FFET 2FAA DUt 2 7HW, @ HWol YRUol HAFEe 4y
©2 A& 254z Ade A% AYSLEL Ao 2, @ vlde
2olm 2RO o8 BEULAE fatol vde AP Ayoz AFIE
2§58, @ AAF ¢rie WREY AYANE sl 2UEA 2 AYF
AA7|zko] AGFE M4t H5AES ANE WEFNE RRIEE S 59

Adete FA add.

Lo
R
to ¥o
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M o4 & wW3el Zawwn geuot HAFE o

XMZE7|ZHo] siR el ALRIEX|of olxl&= &

A1Ad A E
drUorta AHEl7|7t 2@ AgFEe 71 ddEAE AFEH

2 Hasteed 25487 2 ALEE, ¥ 2 A I S GEY
ol AgAehst vhg Bt Eg drtel el o P gRUel YA AH
Ao % WAL AZ wpgFKo Mol W] At & HJAvT BLAHA
AzZzE AT L AR AL 8FN AHE Fok gt wEHY A4
o] Watm tZL Ao Wtz ¢kv] Wi gGEUctHe oF U HPe JgH
3o} QUAH A7 FAHJEA 4289 AAAZE, 4P R GARA
A% d2Yel Mg FAstn e 4o

HAEo dg dBeHE FuASE A0 ZAsE 234 2719 g adAtel
ol daHE AFE vFIANA =Hul, T At & 2EAA o] FF
ALoEs e W T8 Jad 3¢ E9 phenylpropaneTH A Atele o H)
2 ZAjo) s so) g Hmatel APz glade EAFo] Fastn, &
njdgzastel o2 Aol FaHo dzel LAY gade Gl
Z 78 Al Y tH(Theander®d Aman, 1984)

dzUolel ZAHuge AdRUol rlarng gRULR  AEIUS o
(Herrera-Saldana 5, 1982; = %, 1986, 1987), &7ta}2loju} Apd 24 e Hlal <
B 2] (thermo ammoniation)) A (7% &, 1987) g3 @rtel4ol s} =H4 2
ol Al 2AdA o A YEtRtth

et Helol o4 AAzAIRY AE 238 MYEANRE HEHR FEY
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of Hz2lAl 286%, MelAY THE AE 4389 MHade 9, B2l 2 2
Zol ol dRYol AHelAle z+zt 337, 304, ¥ 300%, FE9 FTFH UM
T HY & 2 R4 o gRYel M 7 264, 105 R 368% 2 A
AdutH o g HiolA Aol o3 438 MHEH/ FAHHan@} Garrett,
1986).

AdzAlge 2ZedMeg & 3¢ HFAu ojYPEd o3 A2y 249 2
;7t Z7HelAl oz wkEue dEANol AFE A Hed vHEAd
pH, 324 kil A 9 NHe-Nol 5% 59 Hste d7AEd e g4
Aol A#E vetdlx lEd, ol AL FEo] AHAste Atgst WAl
DR 2 FEA e BN 45ALE wdde AolAdn ¥ 5 ok

ARzAgd dE #8434 A VFTEY AR HAYH 284S 371
Al71e, detd FEe e EE FAAINA o 2 Y WHEFEC] A% &
4 Mg 29 olgAe F Anuel Yol g, FAsE WA Fols: AR
24 2 AsgAe FF Fol wel @k d(Jackson, 1977; Klopfenstein,
1978, Han® Garrett, 1986). AZZAIE Y Z 9ol AsdHAZRE T Y459
2 #HLate 1R 2 2doz2 #AL3=d(Zorrilla-Rios 5, 1985), A dHAZF S
ZA g9 38AH ZA(Van Soest, 1965), a3 54 (Balch, 1971; Seoane %,
1982), 23AE 2 £% galn A3BA MY EAL5T(Berger 5, 1980; Welch,
1982) & W

s}ty Aol & A zALE Y ALEIFA] A4S HEo wE A EA 3
st Rl W3l ¥ok ol zAo MY 2 oA Jdse EFHA aden
e 4 tH(Engels, 1987, Van der Meerst Van Ex, 1987).

dmyol ol g AHF zAIEY AMEMA AdEIdE Z1Edd B4
(Eawlor®} O’Shea, 1979), A EH ol Ao wg A1y rAEY 2328 T4
(Horton, 1981), lads 723 &538 stole od2uHZ ZA3e %3 (Buettner
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T 1982), dE=2% HndEE 2o B F7HStreeteret Horn, 1982) R =
gy glako] Z7M(Saenger 5, 1982)5 ) 23t RAolgtn Ao}

mepA B dFeAE A4%URe] e 471A] e AR AASL, ¥ X
AFZFZE D qbE)ol HEr|zhg, 10 2 12F) ¥ gEUolrta HalF£(0. 3, 4,
5% 6 %S 2uldtd 48F9 Ertals 43t dEYol 7125 A Hesty
Ay 2AHE W3 £ BEAU 4AsES A AS50HE A MYgsE R
AHel71E 73tz FyaAo



A24d Az 2 B

1. dE Yot AgaE 2 A7zt

FEYolrt: Al Table 133 Zol A&uel wek 47hx Fehel 3
A(QAAE, YATE, AG2E D $F)el 359 AY7NZE, 10 2 1253 4%
o HeFEEG 4, 5% 6 %ol WE 8% BrtelE dHAD FBUo} staE
2zt Aelstgon) B2 RYL AxP2ol » B HFigure 1).
g 24

Ae71zt F2A 2R A5 R AYSFEE ANRE AAG F 23
em2 Adstel Z EGHD NRE AASA AT T AOACII0)IEE s

of 2HE Be BHAAT

2. &4

M

@
T

b2 W nylon bag 4238 &4
7b BAIE AR g A
2 Agd AlE"E FTAEFL Fol cannula’t FEAE HIEAHF
550Kg ¢! Holstein #4 357929, Al2 4% AFY 2%E 1Y 23]( 07:00,
19:00) Yol Sd98lg o 2AES FFALE FA98&L 71 3 oAt o]df A}
£33 FFAEE H S AEQory AR 4y W29 HAS 552 &Y

sl G439 1, 23 mineral salt block & 2Hf4#H A7
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Table 13. Experimental designs for the effect of levels and periods of NH3

treatments on the nutritive value of rice straw with four binding

types
Treatment i
Binding types reatment period NH3 levels (%)
(weeks)
8 3 4 5 6
Sheaf 10 3 4 5 6
12 3 4 5 6
8 3 4 5 6
Square bale 10 3 4 5 6
12 3 4 5 6
8 3 4 5 6
Round bale 10 3 4 5 6
12 3 4 5 6
8 3 4 5 6
Pressed 10 3 4 5 6
12 3 4 5 6
U AgA4A

250y, FRYotx HEFE E Aride] vE dRyol A
Y BHEAR A3ES A HAstd 39 cannula’t F# ¥ Holstein 2
FAEE} wEY BEAE (24, 48 L T2AHE 3WEY 23tE AlY

3 &1 31 H(Figure 2).
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Figure 1. Photographs of rice straws stacks treated NH; gas



Figure 2. Nylon bags(A) and experimental Holstein cows(B) for in situ trials
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t}. Nylon bag Al &
Nylon bag & pore sizeZ} 40pm ¢ nylon 3 (Nybolt, Swiss)& ©]
€3k (Uden %, 1974), internal dimensions©] 130x80mm, surface area’} < 208
cm’ 3712 o)F o2 ARIYL, olYREL SZA A trappingS 9] 3}t
2 Nue HHE o)A sAtHWeakley 5, 1983; Nocek # Grant. 1987;
Olubobokun 2 Craig, 1990).

2}. Nylon bag & 438& =

REEAuel E23t8 A4S 938 nylon bag ol EFAES &

ZyotAel WRAE 47t 4 - 5g ¥3 nylon 22 ¥ ¥ nylon Zoll ¥ 39 -

40C 9 2ol o 3023 AAAN F Aol W 24, 48 D 72413 v gE}

A H(Figure 2).

BlF A} ¥EZ nylon bags FAF F e Bol Yyeuzix AdAHF Fzto

2 32 FEdA FE3 MAHsn 60T drying oven oA 48A17F AR %
AFst AEL3ES SAHHAY

ox

ox

o}, Nylon bag #71& 43§ &34
BEAW F718 4318(%)2 nylon bagol]l EEAES R Yol Az
HHES 374 4-5¢ ¥ F 939 uol Y1 wj¢ ¥ nylon bags A3t A1H,
RE2E F f718 ¢3S 43 /718 2382 Adsdr

4. A

—_—

ZAE % 2L WNFAY 42318 2HAHE t-testd EAHEAME Duncan

o A5 JFT R4S AAsA.
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A 34 Az 2 3

L RUol Menae 24 43
Hio AEUyd HYss € HedLES 22 ALy d2dol H
2 Fo R Y4dste Figure 3% 2ol HAFEr 254 S JW§ A4S Y
EBlon A& =AY §3dsts Meir1 82 2b7 Tables 14-229F o)
A&ydo] & Hyge 247 0, 3, 4,5 2 6% dRUolrtAE HegE 8
FAY 23§ ¢ 2HRF FH(%)S Tables 14 L 15914 BEute} o] A&
B R dEYol HeEFEztel Aolrt i
ZYNd (%) Table 16014 K& uls} o] A&He o] BAIY o] 3%
ol dEYoelstA HAl FAMeo] vl foHoz FrhatdoH(p<.05),
NAAL R Y ZE7} 3% ATl 2aWd F7hgo] o vata Az
=X R A5HAY B $e FFS el 4% ol Mstddor & Roz 4}
sdd.
A7 i gdFeHge dudEsArd S5t §24 A7) g 1dA}o)
o dlzH2 ZA%E vlFsh(saponification) A1 71 Al H©l, d#e Mert g 2%
M o]Fold Hgele YddY W& T8 2lad 33E 9 phenylpropane® 9
A Apold] o= ZAite] stslo] fa] miEatol Adgoen Fadel BxF
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S spaztonoNsne:
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e
S

3 s
S SR
R 52

e

Figure 3. Photographs of rice straws at 8 weeks after NHj3 treatment
(A : Sheaf, B : Square bale, C : Round bale and D @ Pressed

V0%, W:3%, X :4%, Y : 5%, Z: 6%).
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Table 14. Effect of NHs level on the crude ash contents of rice straw at &

a

weeks after treatments(9%)

NH;3 level(%)

Binding types

0 3 4 5 6
Sheaf 10.69 10.40 9.74 10.74 10.44
Square bale 9.20 10.13 10.14 9.72 10.29
Round bale 11.72 11.28 10.30 9.88 10.35
Pressed 12.04 10.93 1161 10.87 12.16

® All values are expressed on the dry matter basis.

Table 15. Effect of NHj3 level on the crude fiber contents of rice straw at 8

a

weeks after treatments(96)

NH;3 level(%)

Binding types

0 3 4 o 6
Sheaf 29.01 27.75 29.15 29.02 28.38
Square bale 28.78 30.61 29.28 28.66 21.57
Round bale 31.89 28.89 28.18 27.89 28.71
Pressed 31.72 29.48 31.10 29.72 28.82

* All values are expressed on the dry matter basis.
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Table 16. Effect of NHs level on the crude protein contents of rice straw at

8 weeks after treatments(9%)’

NH; level(%)

Binding types

0 3 4 5 6
Sheaf 472° 11.08 12.79° 13.12° 13.15°
Square bale 468" 11.13° 11.81° 1257 12.59°
Round bale 4.38° 10.28% 11.03* 11.73* 11.80°
Pressed 446> 9.73* 1051° 10.82° 12.17*

* All values are expressed on the dry matter basis.

a b c

Means with different superscripts differ significantly(p<.05).

o] Zastx, dAvAER2 eI Ajol AIH Uz GAHAAY
adel gajAdel F71e Al @ H(Theander?t Aman, 1984)

dxUol A A7 FEHAE F /MY AW HHgE Uede A =
Wa e FA2A, dvtyoz FXe P wisid AR zadwd FF2
2-38f Z7sle Aoz 43 A Y+=d(Horton, 1978 Horton# Steacy, 1979

v

Kemnan %, 1979; Saenger %, 1983; 2 %, 1986, % %, 1986, 1987, 24 %. 1987
Han %, 1989; Kim %, 1990a) ©1E¢ Azt & ZAIde FAHIA.

Addo] & W 74z, 3,4, 5 2 6% ¢dRYolrtAE MEdF 10
FAo 238 2 Z2MF T3(%)& Tables 17 L 18914 Bt Zo] A4 §
B 2 Ryl HFFEDAE ol Yl RoRE UEhH
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zed (%) Table 19914 B wiel ol AL Yelo]l BAglel 3%
o]del dEUolrtx M FAHeld wEad folHoz Frhstdou(p<.05),
VHZ2% % AT X0 vlgtd Azt2L 9 &P B¢ 2oz g 7}
%S vetdlen 833 YT HAAE Aozt UA=d ol A

Al 71227t 20°C o) o] m2ojy] WEoletn Azt

GEYol Mol A% AR 2IdWHA FF Frte Rl AL YR}
el 457 QEAd, ol g d2Yel Ai FYe £HS HEdE THA
T 3 AEEL H HudErsg gad Alole AFE WshAIIHEA o] Foizl
g st =wl(Tarkows} Feist, 1969) ol ¥ A¥A e Zdth dRYol Az
o 4% AEHFHAEY Zae B A7 g8 2asHAd=d©O)i §.
1977, Garrett &, 1979; Horton, 1981, & %, 1986, % &, 1986, 1987. %4 %,
1987, & &, 1989; Han %, 199%0a), Al ¥%¥ &3 F snd&=22x 2ad, NDF,
ADF R 4279l o] ZAsHE Holoh

pIe
flo

Fzol
)

Table 17. Effect of NH3 level on the crude ash contents of rice straw at 10

weeks after treatments(%)?

NH; level(%)

Binding types

0 3 4 5 6
Sheaf 10.69 10.98 11.72 12.11 11.45
Square bale 9.20 12.13 11.96 11.23 10.54
Round bale 11.72 12.65 10.97 859 9.48
Pressed 12.04 11.32 10.37 11.01 12.10

® All values are expressed on the dry matter basis.
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Table 18. Effect of NHs level on the crude fiber contents of rice straw at

10 weeks after treatments(%)*

NH; level(%4)

Binding types

0 3 4 5 6
Sheaf 29.01 31.68 29.55 30.01 2797
Square bale 28.78 2750 29.18 29.96 27.83
Round bale 31.89 28.86 28.34 2125 28.43
Pressed 31.72 28.96 2871 28.01 30.17

® All values are expressed on the dry matter basis.

Table 19. Effect of NHs level on the crude protein contents of rice straw at

10 weeks after treatments(%)"

NHj level(9%)

Binding types

0 3 4 5 6
Sheaf 4.72° 12.12° 1298 1345° 14.18°
Square bale 468° 12.13° 13.12° 1298 13.49°
Round bale 438" 11.14° 12.13° 12,79 13.14°
Pressed 4.16° 10.12° 11.75° 12.22° 12.76°

* All values are expressed on the dry matter basis.

a b c

Means with different superscripts differ significantly{(p<.05).

A&uyo]l & Wiy 247} 0, 3, 4, 5 2 6%2 ARUoIAE HYTE 12
zRo] 238 (%)L Tables 20 = 21e)4] Bi=uis} go] 82 L 1057 A
adol itz AEae 2 GRUol MeldFzel o]zt gt
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Z2ad FF(%)L Table 22014 R uie} Zo] AL Yelol FAIGl 3%
ojdel &EYolrtA AHEAl FAele] ulste fHgHoz FrHEA o (p<0d),
VHZAE % dP2X ol w8l AIAZE L GEHA] A 2w gggo] ¥
2 BF¥E delol 7H de AHgEtn e AR RS HE 4% FEe Ml
TE R & Aoz Azdn.
zald 3F F7te dRYote] £ A% Hor dRYol FHH L I
TR AUy R FEEZS ot 2k ed (Waiss &, 1972; Hartley s}
Jones, 1978), Buettner 3(1982)2 57%, Lawlor®} O’Shea (1979) ¥ Saenger %
(1982)2 50%, 2]31 Herrera-Saldana §(1982)2 18%7F ¥ =Attn B 13
123

dEYole] ZHANEL gEYel st2rg Yotz AHe3As o
(Herrera-Saldana &, 1982; % &, 1986, 1987), @7l2jalo]u Ald 2 4o nvis) <
€4} (thermo ammoniation)| X (7 %, 1987) 28]z drigfde v =g4 b
o] A zAM o FA YeldEe A2 BIRHAU

l

Lo

Table 20. Effect of NH3 level on the crude ash contents of rice straw at 12

weeks after treatments(%)*

NH; level(%)

Binding types

0 3 4 5 6
Sheaf 10.69 10.71 10.12 10.32 9.97
Square bale 9.20 11.17 11.56 10.61 1265
Round bale 11.72 10.90 10.88 9.46 10.60
Pressed 12.04 11.42 10.94 11.10 12.06

® All values are expressed on the dry matter basis.
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Table 21. Effect of NHs level on the crude fiber contents of rice straw at

10 weeks after treatments(9%)®

NH; level(9%)

Binding types

0 3 4 5 6
Sheaf 29.01 28.58 29.28 29.07 30.44
Square bale 28.78 28.50 28.32 29.20 2871
Round bale 31.89 29.87 30.11 32.80 30.33
Pressed 31.72 29.71 30.31 28.61 28.23

* All values are expressed on the dry matter basis.

Table 22. Effect of NH3 level on the crude protein contents of rice straw at

12 weeks after treatments(%)"

NHs level(9%4)

Binding types

0 3 4 5 6
Sheaf 47° 13.3° 14.2° 145° 16.3*
Square bale 47° 119° 12.4° 13.7° 15.1°
Round bale 44° 11.2° 12.4° 135° 14.6°
Pressed 42° 11.3° 11.7° 12.3° 13.3°

* All values are expressed on the dry matter basis.

a b c

Means with different superscripts differ significantly(p<.05).
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2. ¢E2Yol AR nylon bag £3H&
dEYolstA Mzl 48F 9 WA FAH 4F 9 HAol g v
Al 43188 FA37] Astd #FE9 cannula’t F& € Holstein 24 3%& ¥
Algte] REE9 HEAIZE (24, 48 2 72A17HE 3EH 2388 APL Y%
A Table 23~349F 2t}

8%, 1057 R 12733 g2 Yoelrta Xg AHZAS R nylon bag TE 4
318 & Tables 23, 24 2 259 o] MIFFE 24AITN7IA = K4 HA Aoz} AN
U 4841 R T2AI A Cl e GEYol Ao ojdtd wrEHU Aghgo] FAEHA
o 3(p<.05), d2ZYol AgsE € AYr|dde FIHA Aol7t AR

U ot Aol s HAZXAIRY in vitro ¥ in vivo 23&°] YA
st =dl(Garrett ¥, 1974; Oji ¥, 1977. Horton, 1978, Horton® Steacy, 1979;
Lawlor®} O’Shea, 1979; Buettner &, 1982, Saenger, 1982, Herrera-Saldana %,
1982; Yoon %, 1983, Faulkner %, 1984; Smith &, 1984; =33 2, 1984;
Zorrilla-Riios &, 1985; % ¥, 1986; 4 &, 1986, 1987, & &, 1989; A &, 1989,
1990; 4 %, 1990a; A3 A, 1993) oI} & ZAAE 2 HAPAAE FASA U
257 4=

3H8tA Aelo o& HAxAIES Als AHAY L A3Eo] MMHE AxE
getAlel F7, AAFE 2 Ay, Fo FH a2 589 FH S g
gG2A dede Aoz deix At

Han# Garrett(1986)°] 482 &S 24T vlol st el Ao
ojg AAxALR Ats AHF MAEFE HEAT HEAle -21 - 82%9 H
A2M FT 368%, dRYel HeAle -3 - 93%9] HARAM HF 308%, 84
A2Ale -31 - 124%°] HAZA FF 24.1%, HAstEL HgAEs 3 - 35%Y
HRA HF 237% 223 7HdLa0R Az e 12 - 82%9] HHEA
P 512% FFolztn RusYoth

t
rl

01
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AelPe) 289 AR AT AMETE WY, 2P, 97 23 AU
A glolM gtEyelxielel ZAgole z+z 281, 317, 307 2 233%2A 2l ol
og APaTst by sgen, aisxee] ALel: %4z 413, 108, 206 %
655%2 4 ARe HAxHs} MY A JERDD dRen, 529

2 A HAD AMETHE WY A% 59 2 Haol YA FRUol He
A= 342, 510, 307 L 7.8%e 1 s tHHan® Garrett, 1986).

Table 23. In situ dry matter disappearance of NHs treated sheaf rice straw at

8 weeks in the rumen of Holstein cows(%)

Rumen exposure time(hr)

NH3 level(%)

24 48 72
0 36.6 41.9° 485°
3 40.8 51.7° 68.7°
4 405 62.9° 69.0°
5 417 61.6° 69.8°
6 43.4 62.7* 68.5°

% ® Means with different superscripts differ significantly(p<.05).
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Table 24. In situ dry matter disappearance of NHj treated sheaf rice straw at

10 weeks in the rumen of Holstein cows(9%)

Rumen exposure time(hr)

NH; level(%)

24 48 72
0 37.4 42.7° 49.4°
3 40.4 57.9° 69.7%
4 415 64.2° 69.5°
5 419 62.6° 70.4°
6 429 62.4° 69.6°

% Means with different superscripts differ significantly(p<.05).

Table 25. In situ dry matter disappearance of NHj3 treated sheaf rice straw at
12 weeks in the rumen of Holstein cows(%)
Rumen exposure time(hr)
NHs level(%)
24 48 72
0 375 43.1° 50.1°
3 41.2 60.4° 69.5°
4 41.0 64.7° 69.9°
5 42.3 63.8 71.2°
6 44.1 64.2° 72.4°

“ ® Means with different superscripts differ significantly (p<.05).
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8%, 105 2 1277 gRYolrta A AR X HA9 B§ Tables 26,
27 R 280 el vle}l o] wkF 4R E AeFEdA Aojst fey
4811t o1 F 3% oldel dEYelrta At sz T ol Blate AdEol #FoA
o2 FHEALH(p<05) 53], AeFEo] 4,5 R 6%2 S/ FF. A+ 66%
A 23hgol FALHAOY 6% AHAAE AAA%e] 25te Fridde RulA
ct.

Table 26. In situ dry matter disappearance of NHs treated square bale rice

straw at 8 weeks in the rumen of Holstein cows(%)

Rumen exposure time(hr)

NH3 level(%)

24 48 72
0 375 40.3° 49.9°
3 40.0 56.8° 58.5°
4 391 61.5° 63.6°
5 405 61.5° 65.5°
6 39.1 62.0° 66.4°

% ® Means with different superscripts differ significantly(p<.05).
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Table 27. In situ dry matter disappearance of NHs treated square bale rice

straw at 10 weeks in the rumen of Holstein cows(%6)

Rumen exposure time(hr)

NH; level(%)

24 48 72
0 386 40.7° 50.3°
3 40.9 57.9° 59.8°
4 39.8 61.9° 63.9°
5 419 62.3° 66.7°
6 42.1 62.5° 66.8"

* ® Means with different superscripts differ significantly(p<.05).

Table 28. In situ dry matter disappearance of NHs treated square bale rice

straw at 12 weeks in the rumen of Holstein cows(%)

Rumen exposure time(hr)

NHs level(23)

24 48 72
0 389 41.6° 51.4°
3 414 56.8° 59.2*
4 422 60.6° 64.5°
5 430 62.9° 66.7*
6 42.4 63.4° 66.9°

% ® Means with different superscripts differ significantly(p<.05).
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8%, 103 2 1257 FEUolrtx Ay AWEE wdel HS Tables 29,
30 2 313 2ol uj} 24A Aol FEUokrkA 5% L 6% MelFe] Aspgol B
Aol PR ERODI(p<05), 48 2 72 AAolE 3% ol FBUolrkx HelA
Z Tl Hste] o 10% HE 2880l ZUHYTHP<05). T3] 4% A2l Alo] =
3% AR WY KA o 20% 7 UYL 4% ol AYSFoNHE
AFol 7k oAt

shaty Aelo] o HYRAIRS AR 288 AMEDE YEHo2 IRy
o MelAl 286%, NN R AT 2849 AMTHE $Y, BelF 2
Hol oM qmUol HeAE Z2 337, 304, 2 300%, 29 R o}A
=W 59 P Bael Ao dRUct HAAE 27 264, 105 2 36.8%2A
Aoz Haoly Helo g 2389 AMEHI ERchn 9= dl(Hant
Garrett, 1986) |52 Azt 2 Ay Azsk: FABYH

Table 29. In situ dry matter disappearance of NHj; treated round bale rice

straw at 8 weeks in the rumen of Holstein cows(%)

Rumen exposure time(hr)

2 48 72

NH3 level(%)

0 34.0° 405° 48.3°
3 38.4% 56.4* 58.2°
4 40.6® 63.3° 67.8°
5 448 63.9° 68.8°
6 49.6° 63.2° 68.4°

> ® Means with different superscripts differ significantly(p<.05).
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Table 30. In situ dry matter disappearance of NHj; treated round bale rice

straw at 10 weeks in the rumen of Holstein cows(%)

Rumen exposure timethr)

NH; level(%)

24 48 72
0 34.7° 41.2° 49.0°
3 39.1* 56.9° 58.9°
4 40.4™ 64.5° 68.2°
5 45.1° 65.2° 69.3"
6 50.4° 65.7° 69.9°

“ ® Means with different superscripts differ significantly(p<.05).

Table 31. In situ dry matter disappearance of NHai treated found bale rice

straw at 12 weeks in the rumen of Holstein cows(%6)

Rumen exposure timethr)

NHj3 level(%)

24 48 72
0 35.4° 426° 49.7°
3 38.9%" 57.3° 59.4°
4 409" 63.9 69.1°*
5 445 65.9° 69.0°
6 51.1° 65.6° 69.7°

& ® Means with different superscripts differ significantly(p<.05).
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8%, 107 % 1277 dEUolrtx Held 45y A9 Tables 32, 33 2
348t ol i 24A A ARuol Fkx 6% MaFe Astgo] THYTHC
EROM(p<05), 48 R 72 AIZHAelE 3% ol4 ¢EUol MeAl R T HlEto
ok 10% AE 23hgol ZAHUTHP<.05). 53 4% HAllEe o 15% Z7}t o
Ao 4% ol e MM o]t YU

oo A AAAL P dY2X Y A9 3% F2Uolsta Mg woz
HAoly AZtEZE 2 AEHIAL 4% HA AAFFo2 ASHUY AAA
hel Aol NAE IFTol BE YYAHE A F FUsor AF P2L
Wd4 dotn 4zss AGsngel £88e9 Aol e AL HAAAY 9
7NeErt g}y g Eoletn Azten),

%g,

Table 32. In situ dry matter disappearance of NHz treated pressed bale rice

straw at 8 weeks in the rumen of Holstein cows(%)

Rumen exposure timethr)

NH; level(%)

24 48 72
0 31.3° 41.4° 51.2°
3 35.7° 52.8° 59.3%°
4 38.2° 60.1° 65.5°
5 41.7° 62.3° 64.3°
6 455° 64.9° 66.8°

® ® Means with different superscripts differ significantly(p<.05).
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Table 33. In situ dry matter disappearance of NHi treated pressed bale rice

straw at 10 weeks in the rumen of Holstein cows(%)

Rumen exposure timethr)

NH;j level(9)

24 48 72
0 31.9° 42.6° 51.7°
3 36.4° 52.9° 60.2%
4 39.0% 60.7° 64.9°
5 419° 63.4° 65.7°
6 46.7° 65.2° 66.7°

> ® Means with different superscripts differ significantly(p<.05).

Table 34. In situ dry matter disappearance of NH;3 treated pressed bhale rice

straw at 12 weeks in the rumen of Holstein cows(%)

Rumen exposure time(hr)

NH; level(%)

24 48 72
0 32.4° 428 51.8°
3 37.1° 534 61.0%
4 395® 61.2° 65.8°
5 41.4° 63.0° 65.4°
6 45 66.1° 69.2°

% ® Means with different superscripts differ significantly(p<.05).
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A1Ad AH =2

ZALE Aol REG 28] vt FA8ANA HPL LRFA da olf
Holg K& XA Yoy 42A 7EAI7L ulg w3 o] §&o] Yol o]F A7
A% AF7t de] sl Aok yAY Algshx FXE A% 32 Wy F o
Byol M ane HAFE, 2%, HY/T R FEFZF T AU 2AdEY
o3 Qg Wit (Westgaard, 1981). Waagerpetersen®t Thomsen(1977)2 1.g
Foll Ztz} 34, 44 ¥ 59%9 YEUotE 15~55C9 =AM HsHS
w, 15 2 30CAHA dRYol HelFFEo F71ged wat Agazrt v »
18td ek Sundstol F(1978) TR 1~5% &2 dLYots MYstAe

\ﬂ

W, in vitro A& 48&2 dRYtY HHFES 1%AM 26%2 F7HAZE W
A3 MAEAoY 1 ol MeFEdAe MR/ 2A] FYvn B
qot. ek d2yole A HeFEL Kernan® Spurr(1978)€ 3.0~4.0% 2
39 2B, Sundstol 5(1979)& 25~35%2 1 At

dZUol AMelo] W& et e dutHoz A LoArT m2oM W
& =)=, Waagepetersen 5(1976)2 w&x719 &%, ¢dEUote H+E %
et Sol e d2yotel Helazs 40~60TCoA thdstA veidun s

& 5
At
sysae role] MHzlade GFg uAE EHE FLTF 49,

Waiss $(1972)& AejAe] 8o 30%Udd FEYote] ANegarn M3 ¥
oz 3lgen, Sundstol 5(1979)2 Feo FEIFFE 12%0A 50%2 F7HA2
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@ in vitro AF Astgo] MAHATG T AT

drol MelA A7 AFHE F A A ¥EHE dEdE RS =T
W ko] F7IEAM, gt oz FAe P vt Mo zoNd FFS
2~3u Z7s= Aoz HEEHUHHorton, 1978, Horton® Steacy, 1979
Kernan %, 1979; Saenger %, 1983; Z %. 1986 ® %. 1986ab: 7+ 5. 1987
Han § 1989; Kim%, 1990a). 4= ol £Au &L Ao FH. Azl R &
dasol wel gA=d (Waiss 5, 1972, Hartley®t Jones. 1978). Buettner &
(1982)& 57%, Lawlor®} O’'Shea (1979) ¥ Saenger %-(1982)2 50%, -L&lx
Herrera- Saldana 5-(1982)2 18%7} &A= Aty 2 E 3

dgyol Aol A AEHFTHHEY FaAe B 7S o3 EuH
A=d(0ji 5, 1977, Garrett 5, 1979; Horton, 1981; & &, 1986: = <, 1986a,b.
1987 7 %, 1987; % 5, 1989; Han %, 1989), Al£Y 24 ZF #HvdEz2 g
I, NDF, ADF 2 427l o] Zadon 3R

dzdol Azl 9% AHAZRARY AE AHHAF Frte ¥E d7EH
(Sundstol, 1984; Streeter®t Horn, 1984; Zorrilla-Rios %: % %, 1986, A %.
1988, 1989; % 5, 1980; Z# A, 1993)e) 9l FHHUL, HAXAIRY 43}
25 gd2Yol Aol & FFAcn sHAH(Zorrilla-Rios F. 1985 & 5.
1986, 8 %, 19861987, % %, 1989; Al %, 1989,1990: # %. 1990a; dA3 A,
1993).
SElvete BE zaedoz 9 ofHE AL vted dERE R ¢
] B2 "@o FAYF QHFASNM 7AS ol&dle AHAIZTE FEH=R
3 v m gich a2y Eotel de RFEH e drYet Mt R A
EE 7129 A¥AS ATARE HEInaN ASAHI 2 AHASE
2 gryol Hejgeist fs BFF Aoz @A Utk =Y Gt 9
F W drYol NelA dHAS WAL MY/t FHAL AAHAR AR

d

N

¢
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2R A% FEUol Agu 2 WA A=A Fo] qMzely Az
229 3% 4RUct RNz 2 FFel U@ A7 agEn
getd & A7E AZ2E w9 FRUel APFEL PR 25 E o
2 HPe AYde HehmeA WA 58H 042 TEam A%IE
R2el FEUol NS FHs R ol §8e FANAN LA AA s
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A 2dE AR L P

1. 4848 2 d2Yo} X
A7E BT AYd Agld FAY AZZE WAL B Olm vinyl
2 2 By T AelFHE 2%, 3%, 4%(w/w)el FEU 7tAE Fste] 8%
G AFg & HBeta) 3UY BF GRUhAE WEshe dRUol HHE 9
2atgoh |

02

2. A4d4A
B AYe FEU} HALEEQ 3 L 4%)0] AZLEE R AaAA &
Aol Bl ARG 2] Asted 2 HelY WBoz N Y@ ¥ 24 AP
Uit 2R 2 AZHTHNE AHE BASD, QiU FEUo} sta BE
& % AW ALFAES FHs 4 AT 29E AAEANE 2ASRT
(Table 35).

Table 35. Experimental design

Treatment
Item Control
1 11 I
Treatment level of NH3 gas
0 2 3 4
(%. w/w)
Treatment period(weeks) 0 8 8 8
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3. ZA}

oft

X
=

oUW 2R L AEHTALE
dryet HAfFdd e AR2x P9 zxA4E IS
AOAC(1990) ol utel dry matter, crude protein, ether extract, crude fiber,
crude ash &#& FA3AG
dnyol MelsFd A= XYW MEYHFHERA ¥stE Georing® Van
Soest®r¥(1970)0]  ¢J&td  neutral detergent fiber(NDF)®t acid detergent
fiber(ADF)& #4133 hemicellulose® #2 NDF$} ADF9 ztol2 Al4tst i

U, drgu R Yol 7tA BES
F2Yol A2 F wheld ¥E FH2%e SHs7) Astel vinyl bag
stghR ol JHRAE £3 7}A= 37 (GASTEC, Japan)E Ab&3sted gtmyo} 7}

25 £ AHFigure 4).

o}

o B AaEHE
FRUol HesEEe 9 ARE ARG F2YFL S F ¢
el Aa FAF) P RAW W2HF FHE2M RQ AL FHAEL
A sk o,

e

g 93 2y Jduyol e g

dE ol MelsZe] e AAZEZE WPy FrRUctdyaHE 2AS

S gete 2 MszEE AZREe d¥e WEH RAANRE AAE ¥
AOACHH(1990)0] e 24 8e #4sta
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4. FAEY
AY Axs #4844 £ Duncan’s multiple range test(Duncan, 1955)2
227ty FM S AR

Figure 4. Photograph of gastech used for measurement of NHs contents

- 124 -



A3E A R 1

1. gtRUo}l Mg AT WA ALRHA
d2Uol HeAFFo] WE WA AGEX ZHE FFE Table 363 2

o DYEFHFE iz B1%d vldd drYel 2, 3 ¥ 4% AHHFe zHH
923, 922 % 933%= Atol7t glNon =3P ¢ LI g E2F 1147%°0 vlsto
2}z 979, 934 2 1056% 2 ZAstAoU §o gl ztolE= gigich

Z29 e d¥Uel MHaleFda 4z 221, 241 2 2112 HET 161%
o Hjgld fgHoz FrteHom(p<05) U A FFE R TF 457% v}
o 2}2} 907, 945 % 962% 2 AA F7H3tH o (p<.05) YR Yol 3%t 4% A g
T e F9HA zel7t gl ole B Fd FEYolE 7%7HA A @Al =
gy §gFol AL F7F HALoH, 3%l FEAME FAAHJ F7HE ddH
T °1(1981)¢) B 18} Horton(1978)0] 322 A 3 BelFol, Zorrilla-Rioss(1985) %
PPl 35%9 YRS NSRS w o 2-3ue) zuwly Fado] Z7tE
279 Kernan$(1979)0 33, Ael, BelFe 4FF S YR 5% =Yoo}
g HsHE o 47~81%9 zuwA o Wl oz 2(1984)0] H Aol
3% dEYotE HestHe w 2wy FFo] 22~44v] Fristdues Hud
A X3t

olge e dEUYol Mo % FFY 2TwA FH Frt
Yotoll g8 A4 dFE7 A FHH7 dl&Add, olgig R ol ke
AU 3 AxY FHAHE T AE22 € HudERas gad Ateld #
&2 HslA7IEAM ol Rt a i drHTarkowet Feist, 1969).

fr
4y
o2
b

\=]
T
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Table 36. Chemical composition of rice straw by various levels of NH;j

treatment
Item Control Treatment
I I oI

Dry matter 93.1 92.3 92.2 93.3
Crude protein 457 9.07° 9.45% 9.62°
Crude fiber 29.17 28.06 21.79 28.26
Crude ash 11.47 9.79 9.34 10.56
Ether extract 161° 2.21° 2.41° 2.11*
NDF . 65.18° 63.11° 62.31° 61.03°
ADF 45.50° 4453° 4207 4341°
Hemicellulose 19.68 1858 20.24 17.62
Lignin 5.88 6.45 6.78 5.62
Silica 8.85 9.44 8.98 8.68

% ¢ Means with different superscripts differ significantly(p<.05).
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ZAF FFE Az 29.17%° vlsted Zkzt 2806, 27.79 2 28.26%F 4= U
of Aol W Aozt giRoy FAHMALFL FRE WZETF 65.18%0) vl
Z}z} 63.11, 6231 % 61.03%2 HwdHeoz ZAsAH(p<05). 05i(1971)e corn
stoverel Miller §(1979)& & o, Horton 5 (1981)2 a3, AR, =
o ¢=yot HMelAl NDF &Fol ZiA=HAT stdon, HIAL o) &3 & A
dME  olEd HAG ZAH#E e o9t e NDF #AE
Kolpfenstin(1978)2 hemicellulose®] ¥F7F E Yol 2o 2olstd L&l o] A 7]
ol B uat).

AAAME A FFE dRUol 3%} 4% AT 47 4207% 9 4341% 2
NETY 2% HMElTF 4550%9F 4453%RY FoHoz AR o rHp<.05)
hemicellulose, lignin R silica®l ¥ dx Yol ANelsEo] TAGol dxT ol
Bl &t} zol7h AT ole GRYol Hee] o3 AETYTPYHE F svjdER
£, 224, NDF, ADF 2 4279 el Z2¥chn muNOji 5, 1977
Garrett 5, 1979, Horton, 1981; # %, 1986, % 5, 1986a,b, 1987, 7+ %, 1987; &
S, 1989; Han %, 1989) 4% o]zt AUt

o e

L]

N

2. @7keld dEYo} 7tx FESE

gd=Yol AHg F il IAE dRYol FF(ppm)E FHE A
Table 373 2ot = uUel Al 19 F dEYol 2, 3 € 4% Al FollA zhzt
35,42 2 72 ppmo] FAHALY 2F A E 14, 1.8 ¥ 46 ppmo 2 8t
I, 4F A9 10, 14 € 24ppme 2 FA3] #Za3dAY o]F 6571 8F A=
zZtz 09, 1.2 2 23ppm# 09, 1.0 ¥ 18ppml 2 2 4F olE A FFo] A&
o] dE ol AHelFFol uet oyt oy 2% MHEFE F$ & 47, 3%
4% AaEe] Zde 24 65 ¢4 8530 FAHE Ao Algdd.

pds

k>

32
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Table 37. The NHi; contents in the rice straw stack treated with ammonia

gas(ppm)
Treatment
Item
I It m
NH; contents(ppm)

1 Day 3.50 4.20 7.20
2 Weeks 1.40 1.80 460
4 Weeks 1.00 1.40 2.40
6 Weeks 0.90 1.20 2.30
8 Weeks 0.90 1.00 1.80

3 A2 Hdy AaFEE

dRYol Malsgd BE& WY A FAEE Table 3804 B nio} 2
o] FAHE HAW HL¥FL 77t 08%<Adl Bl GEuot 2%AFE
161%2 o 081%% Aago] F7tsto] dRUoteiZ L TFF 1649 oF 49.39%7F
Fade Aoz veiwon 3% A7 F RAWH 2 Fol 184%2 °F 1.04%
7t F7hsted FE % 2469 oF 42.28%7F FAHNLY 4% HEATE T3 F 3289 o
33.84%¢<1 1.11°] F&HE Aoz gy
ArEAEE R Vol 2%X el T F ¢ 49.39%. 3% A 4228% 2R 4%
A Fe B/U%E GR Yot HeleFEol Frhged wat AL FAEo] MIHE R
2 b oh(p<.05).
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Table 38. Rate of nitrogen adsorption into square bale rice straw treated with

ammonia gas(%)

Treatment
Item ~ Control
I 11 111
Nitogen contents 0.80° 1.61° 1.84° 1.91°
Increased nitrogen ~ 0.81 1.04 1.11
Added ammonia nitogen - 1.64 2.46 3.28
Adsorption rate - 49.39° 42.28° 33.84°

2b¢ Means with different superscripts differ significantly(p<.05).

4. RA FodE dEYol A7 &3
Fuyoel Hel5Fol ©E WA AZELe) PAY AYEHE 2AY 2
S Table 398 2. DYEYRL 2 Fr} 9316%Ad vlsta F2Uel 2 3
R 4% AT ¢F upg o] 2z 9202, 91.83, 92.31, 92.26, 92.09 2 91.90%
2 4ol RYFFoIt AZTEY $de] BB nYE FRe) Aolt Y

Z299d FFL AggEol Frtged wet 3%FE/AE dE2T 457%0 v
gt o 8~9% A=A FoH o2 FI7H o™ (p<.05), AHLEEQ] &9 9%
= 2% e T BE 7.76%% 836%E, 3%HTE 826%9 9.26% x
4% el T 886% < 9.33%=2 Aol7t Ae RoeZ VErR

ZAR FFS dz2T 2031% ¥ste GRUYol 2, 3 ¢ 4% M T ¢EFH
spztZ o] zbzt 27.27, 29.27, 27.22, 27.44, 2869 2 29.19% 2 ¢EUol HeFfFo
U A2 Ee] Rdel @ AR FF Aole flv ALE vEgwoed, &
3 A TEY WRe R R A vdeudn oy fFoHY Hole

- 129 -



A,

253 33 2T 1149%0] skl Fol 2, 3 R 4% A7 A=
s Zo] ztzt 935 843, 942, 928, 1201 2 1094%2 2ol Hale] o s}
4% WHE AL SRl Aol et WA AZTEe THE Fao] 7
A28t Aoz Jelgdg.
ZAY $FE WET 161% kel RUol 2 3 D 4% AT FE:H
Wl Eo] 7tzt 185, 243, 1.8, 234, 190 @ 201%2 YZUot Aol ostel ¥
Y AAZEEe 2AW FFo) Basts RO Jehgeo] HY AZEE %ol
2AW gFo] YRl ustd Ee Aoz vehdd

N

Table 39. Relative efficacy of NHj3 treatment(nitrogen distribution) at inside

and outside in square bale rice straw(%)’

Treatment
Control
Item I 11 111
- Inside OQutside Inside Outside Inside Outside
Dry matter 93.16 92.02 91.83 92.31 92.26 92.09 91.90

Crude protein 457° 7.76° 8.36° 8.26° 9.26° 8.86° 9.33°
Crude fiber 29.31 2727 2927 2722 2744 2869  29.19
Crude ash 11.49° 9.35° 8.43° 9.42° 9.28°  1201* 1094°
Ether extract  161° 1.85° 2.43° 1.88° 2.34° 1.90° 2.01°

" All values are expressed on the dry matter basis except dry matter.

ab,c

Means with different superscripts differ significantly(p<.05).
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A6 % wmel Aawyy gouot Halsxol &
S MAMO| olxE I

A1A3 A& 2

HAzAE g g8y Aele wEEEY AR AHZHS 238 S T
7HAA FEY AATEHS FAAINA ok a2y B FEed od #3HE g
o o84S F AW F9 v g FASFE, A Fd3te Ay =4
Aglste gstAe] T/ Fol wat deizith

4 v& ol digk d2YotAe FY FAFTHE FFAIEd FxRAIA A9
A2 YA AE W 1Y FAZFL FAT 530g, dEUetA T 660g°
24 gRYetde o FA=2 FAEHZ PA8l N = AcH(Pestalozzi 2
Matre, 1976). Sundstol® Matre(1980)& FH2] A H$ 19%gd FFAIRE
BZ3m, d2Yolxel HA9 ZfoE 125kgd FFAIEE BESY &FAFY
AEAA FAHE o, 19 FAFS d2YolMe] A9 FoA2 A} 349gollA
434go.2 @A FtstActn Eudgdch W F(1986)2 3% dEUobrtA =
grYols e HAS SAUSAA FAHS 9, FH AP 0 A R4
HEFS dEYoprtx E gR Yoty Aol 74zt 284 2 434%7F FUHEHAL
o, 19 FAZFL 2+ 208% 2 299%7F F/HEA G Hustch Al F(1988)
& FRoA AFY 2% TFAIRS ¥A 3% dRUolAz] HAL FAYE o
Fxeg 937 FAA vl 1Y SAFLS 910goA 1,000ge 2, A& 55.7%¢
M 56.7%2 FA4HEAGT LFATY. Kim 5(1990a) 4% d2uel 2 7HA
208 ztzt A3 H2FA L £HolAdAA FA8E |, AsHdARE T wE
253kgel Hlsl drRYol ¥ st AUANE HWAE BE 2 306 R 304kge =
Ax3 FrhEAReH, 1Y FAFT FH2 ¥R 94 810gel vl& dryop R
HdacAel W FoAA zhz 960 € 830go 2 A3 FrHEHUT L H st

*d
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AT

Foldager(1978)= 249 9o Al 13kge D23} AIZF$ 2L 06kgd U+
ot g7 dRYolAe HeldE 398 Byl ARHAZTES 7%, 19 FAFS
106g°] NAHAT H8¢ 29, Amason(1980a) =Tl B3l FFAlE &
d#g 13kg HASE HEATAE 2P FAHUE d 1Y FHFo] RF
o] 707gdl wvl&] 772ge 2 F713E B ustgu. AL HYFolA BFUNE &
e Aole 35% dRUotAz As] ARAHZFC] 51% St ed, FA
gl 2l F9Alde 19 47g9 AFY FATES By dEYolxe By
A FAANE 1Y 324gy FAEANE JYEHA(Orskov F, 1981). Saenger &
(1983)& 09kge HFAIEE 3% d=2Yotxde R 4 34 2% ¢=EY
olxzl BH AR Zo] 30% F/HETHL W EEUT. Kristense(1984)2 14
600gel FAME 83l Hio HUWLoA HR23E JFYAE FHE 2stH7
A BFEARE YA B4 A fdde F AR 70~80%E dZelAe Ho=
98 F sley, aFelde o A4, FEF E v S BEso Y 7
ol 1Y 400ge] FA7F 7bsdtthn B nEsth Rissanendt Kossila(1977)€
ExAYHA Y FAZFLE FATIE A BFAIEY FAES FoAIIRAM F
gl 2 d=yetxa AZAE HidA FA%E o, AYFY Alg AHAZS
dx ot el &) 15% F7HERAoY BxAtddA FoFo] AEINE lkg
Z71e & dRYolxe] AHHY HWEAHFHFL 06kg ZadAon, ¥F4E
o] FogFo] AFHF HAgol: EF3n FANFE dFol AAS oty
Ha AW duz #¥e drYotHal A=F FAAld AHEE BRI
Hermanse(1983)2 28%9< Fx2 A 41%9 d2Yotxez] vadde 7tz
BaoA FAYS o ABAHAAFAE Aol7b Ao AFFLS ZHZ} 197 %
21.0kg, 2383 AAES 7 389 L 412%2M dRYctde Had FoAldl
A EE fREol E33% YL EudAT

Ned YeRE @ Adn o wIe A dFASAN VA

ol g3tE AL ZE ez F4£3] v Jout Frid deE EEHo e dR

2

flo

- 132 -



Yot A7 R AYs e 7189 Y24 AFEADRE F &2z 245486
7t 2% AALE X GRYol HrEel it e FAFl A= o] A
X g Yol AFEd g 77 agdch

metd 2 Ao E AHZS RIS AG2E JFE FY FEO, 2, 3
R 4%)22 GEYoLE A F a9 AL, AHZ, +HEA, Y
AagF 4 $HU MAZTE ZAISEZA AIZZE 930 dig dzyo}l A
grEo] Ao AMNE R +79 FAd vAe axE 7P Yotrt AR L
2 SR, AN, AYRE, AL € FALE ned Z2E5PeE gdRote A
3 AdsEs AAE7 d3tq sy
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A2Ad AHg R TH

AEFAL R TAF AA

2 Age 27230 M (Figure 5 AHEEA F 509959 93 oA
b, B RAI7) D Aol SAME BFE MuEd HaYg 9FF wix5
T 19969 595E 9¥97kA & 5€el A e gL A¥e FAHA
Aut Atbpels Q7] e @y A gy Fao AAsAe
o, faats 2ARE 484 FEUol ¥ WA (Figure 6)3% 55 AbdelAlol
o y3EAEE 49 A8 2 TMRZ 19 23(06:00, 16:00) &t &2 &4

2
o
2

A4E4ES 9T, A4E Tandomd FfARNA 06:00 2 17:00 Aol 7142
et

Figure 5. Photograph of ‘experimental diry farm
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Figure 6. Photograph of NHj treated rice straw stack.

2. 4344

A1 (AHAEE RR)

Ay 1 592EH 68717 225 AZEX R Table 403 2ol

gEUcl Melszol meh 22zt Control0), A2l 1(29%), HANGB%) 2 A
49 47HA AT Urel sdskth
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Table 40. Experimental design and the conditions of experimental dairy cows

for NH3 treated square bale rice straw

Treatment
ftem Control

I 1 111
NHz concentration(%) 0 2 3 4
No. of cows(head) 9 9 9 9
Body weight(kg) 615 608 602 610
No. of calving 1.8 16 1.3 2.0
Days after calving 165 160 150 155
Milk yield (kg/day) 19.56 19.52 19.60 19.54

U A48 I (18924 323)
A% e 8YFH 9¥Y7HA] 285 dHZS HH Table 413 ol
d=Yol Hel#&Eel wet 2tz Control(0), Mel 1(2%), e d(3%) R
(4%)9] 47vx] AgFa Yo Fsian.

Table 41. Experimental design and the conditions of experimental dairy
cows for NHj treated sheaf type rice straw

Treatment
Item Control

I II I11
NH; concentration(%) 0 2 3 4
No. of cows(head) 9 9 9 9
Body weight(kg) 617 610 604 609
No. of calving 2.2 2.1 1.8 1.7
Days after calving 155 160 150 140
Milk yield (kg/day) 18.52 1854 18.59 18.61
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3. AYAIR L AR EA

2 Agd A8 FAE, EFAE(TMR), S5 AHddA R 424
ob X WA #Hatx AL AOAC HH(1990)e 23t M=l 2 AR
£ Table 429 ¢}

RERL

7t AR AHFE A
g dn ¥ FAste FFAEYG RAIREY 4& FAHsn, 2
AR FeiIHES AT WA Fe 2Ase] BT FAE RILATE T
1, FEEd e dgAAFS HPSAL

g2 Aol AL 19 28 Ahet] oE FAY F
HEstel 1Y FFAazoz AN

Al 9ol fawa fA&, 49 FFS AR A 9FE 40 °CYH
Water batholl A 5-10%7F RuA|7|H A 7} 3F Milko-Scan (Foss ElectricAt,
Denmark) A5 &4 712 A sAt.
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Table 42. Chemical composition of feedstuffs fed to experimental dairy

cows(%)?

Item Dry matter Crude protein Crude fiber Crude ash FEther extract

NH3 treated rice straw

Square bale
0 % 89.17 5.02 32.40 13.47 2,07
2 % 89.40 10.04 31.62 13.35 1.98
3% 89.09 11.47 31.74 13.84 191
4 % 89.12 11.96 31.23 13.12 1.90

Sheaf type
0 % 88.70 5.10 3152 13.69 1.89
2 % 88.65 10.48 30.95 13.67 1.85
3 % 88.24 12.04 30.89 13.43 1.82
4 % 88.20 12.56 30.38 13.52 1.83
Corn silage 25.37 945 31.92 591 3.15
Concentrate 89.47 18.91 19.45 9.12 1.97
TMR feed 87.57 17.45 2347 6.54 1.94

* All values are expressed on the dry matter basis except dry matter.

o ogu ANES 57

FAFAAM ZAFE AR AAEFE LotE7IA& zF AES Ptk

3F& MASA 10¢ A SZ Samplingd §F Fossmatic 300(Foss ElectricAt,
Denmark) A E£47|2 AAEFE 24340,
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o AW NHs-N &% &4
dx Yol xelol ot By WY FFo] FrisEl ol WMFY
ol A Eallso] nyEe &) o] &5, A5 dEYopt A4S Tt FF
of gAYz fHzEZ, dRYel HeWFH F4F IATLA dd 10mlE HHs3t
o] heparin® A2 3 tubeol ¥, A20A FFF AHAXAZUF 1587 3,000rpmell
A dAdEE AZE ATAY serumes EAME A8E2 AHE3E9  Chaneyst
Marbach #g(1962)22 A3t
v, o] g AEAA FF FA
oy QA4H AA(Blood urea nitrogen, BUN)3H & &2 & ub39] Ui
A RalEo] F4E dEUoly 8448 AL E gofdty] Hste AREAF 34
Aol AN A 10mlE MHIH SerumE ol &3t EAsH, £4717]
= Automatic Blood Chemistry Analyzer(ASCA, USA)E A}&31g ot

Bi\

5 EAEA
AgAdned s EAAE SAS(985)E o] &t EAREX %
F-testE& Abg3sln, zZt A8 He9 #9994 HAAL Duncan’s multiphe range

test (Duncan, 1955)°l 2]3&}ic}.
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A3d Zx 2 n

1. A s A A
AtEE wde) dRUcl HsFe e Hio AR BE Table

433 Zoh WA dxucl HefFd DAY YU FFARY $5F AL
A2 7tz 10kg¥ AHAANIN T EPAEE kg TASIAS W PP HHAZLe @
TUots Aestxl 2 WAL 302%kg Adl HlEd FTuUel 2% HFE
372%kgeo g2 o Hdld FdHoz FrstA v (p<05), R Yot 3%e 4%
Azl 7o WAMARE 27 395kg? 397kgo 2 R TS 2% Helfol vlEd
s oz Z718td o U(p<.05) 3% 4% A goll= Fo M o]zt ATt

AE 4ABES 2T} 1682%g Al vlate] AR Yol 2% 2P 7.45kg o
2 Z718lg o0 (p<.05) YEYol 3%} 4% At 17.64kg 17.66kgS. 2 th*
7o aEYo}l 2% AP fodHoz Zrhag oyt 3% 4% HYtel = |
oAQ Azb vehtA stoh z29uld AL FEUol 2%, 3% L 4% A
F7v zZvzt 2.73kg, 2.80kg ¥ 2.82kgl 2 WF T 253kgRut HdHoz Frlatd
ou ABMH B pRIIRZ 3%} 4% Mol Zolst gidTh

dAL WY dEYol HeFFd B ol ARAHHZFLS Table 447
2ol RE oA dY FFAES 55 AddAS 27 10kgd 4HAIN 2
EYPANEE kg TSRS W WY MBS FEUkE AesA ¥e ¥

o 332%kg El Hlate FEUol 2% M FE 382%kge 2 xRl BlEt] Fo
Hoz Z7laIdom(p<05), Y=Yl 3%t 4% Here HALHFE zHzt

394kg# 396kgoZ WZTS 2% ATol weld foHoz Zrhsou

(p<.05) 3%+ 4% Mol $22Q zHol7} ATh
A HHFLS hx2 77 1707kg ¢dl vlsld d2Uol 2% AHel++ 1751kg
02 Z73909(p<.05) ¢E Yol 3% 4% A+ 1760kg 1762kgo. 2 o
s oFRUol 2% HATRT FHoz Zristgout 3% 4% A2l 7bel =
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T 27t dehtA] Gk zowd dAFe FRYol 2%, 3% L 4% A
2] 7#7F 2+2t 275kg, 28lkg ¥ 2.83kgo 2 UFT 254kgh T FoHog Z713)
Fou BEAHZFS vbA7IR 3%} 4% H2|toll= 2ol7) ATt

13 AAZLS A"ZAEEd 2 FAYS 2% d=uot A7t
3.32kg ¥ 3.82%kgo 2 ALZtE X 3.02kgd 3.72kgB T oy H2HQl zlole
UANe™ 3% 4% el 79 AL ¢ FAEHA YdElkd

ARdzARY g AAF MAEde ¢EUol HYAEe -3 - 3% HH=
A BT 308%, AAAY FHE AR AAZY MMENE #R, 23, UF 1
gl Adel dojA drYotMele] Afole Zb7 281, 317, 307 ¥ 233%E
A Bl dg HNAadst bF gden, §89 FHo ©@E AR AFFY
Ndaze 8¢, 4% ¢ 2 Zad QoA dRYel M & 342, 51.0, 307
2 78%AtH= Handt Garrett(1986)e] 1ot 2 Ao ARt SAeA Jehy:
=5

Table 43. Feed and nutrient intake of lactating dairy cows fed square bale
rice straw with various level of NH3 treatment (Kg/head/day)

Treatment
Item Control
I I I

Feed intake®

Concentrate 10.0 10.0 10.0 10.0

TMR feed 3.0 3.0 3.0 3.0

Corn silage 10.0 10.0 10.0 10.0

Rice straw 3.02° 3.72° 3.95° 3.97°
Nutrient intake®

Dry matter 16.82° 17.45° 17.64° 17.66°

Crude protein 2.53° 2.73° 2.80° 2.82°

# All values are expressed as fed basis.
® All values are expressed on the dry matter basis.

cde

Means with different superscripts differ significantly(p<.05).
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Table 44. Feed and nutrient intake of dairy cows fed sheaf type rice straw
with various level of NH; treatment (Kg/head/day)

Treatment
Item Control
I i 111

Feed intake®

Concentrate 10.0 10.0 10.0 10.0

TMR feed 30 3.0 3.0 3.0

Corn silage 10.0 10.0 10.0 10.0

Rice straw 332° 3.82° 3.94° 3.96°
Nutrient intake®

Dry matter 17.07° 1751¢ 17.60° 17.62

Crude protein 2.54° 2.75 2.81¢ 2.83

% All values are expressed as fed basis.
® All values are expressed on the dry matter basis.
“4¢ Means with different superscripts differ significantly(p<.05).

2. Abfr

AVZEEE el dryol HeFFe W Fao A HFL Table 459
Mot o] AgAAE 3047t BAARE L dRYCL 0%. 2% 3% R 4% AT
7} ztzb 18.05kg, 18.52kg, 188lkg X 187%kgo 2 dEuUol A 7o i Fol
z7Rg E=ken, Ay 31dolM 609 Aleldle ZZ 1562kg, 16.76kg.
1695kg 2 17.12kg2 2 3%} 4% Azt zteol7t Yok FRuYol A+
ol Afgol FAalFrt A YeEbGThp<05). AY 60Ut HTE FRFS
=77 1684kg <ldl Hldte] t2uUol 2%, 3% % 4% HalFE A7 17.64ke,
1788kg ¥ 17.96kgo.2 FAHoZ ¥ dh(p<.05).
QAL HAY gRYol HFFEo] e Ao AFHFLS Table 46014
Zol NHAZF 30U HFAFHL dRU} 0%, 2% 3%R 4% M2 T7t 4
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Table 45. The average milk production of dairy cows fed square bale rice

straw with various level of NH3 treatment(kg)

Treatment
Item Control
I I 11
Initial 19.56 19.54 19.58 19.54
1 - 30 days 18.05° 1852° 18.81° 18.79%
31 - 60 days 15.62° 16.76° 16.95° 17.12°
Mean 16.84° 17.64° 17.88° 17.96°

@b¢ Means with different superscripts differ significantly(p<.05).

Table 46. The average milk production of dairy cows fed sheaf type rice
straw with various level of NHj3 treatment(kg)

Treatment
Item Control
I i 11
Initial 1852 1854 1857 1858
1 - 30 days 16.88° 17.39° 17.85° 17.86°
31 - 60 days 15.64° 16.84° 16.97° 17.03
Mean 16.26° 17.11° 17.41° 17.45

*b¢ Means with different superscripts differ significantly(p<.05).
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7} 16.88kg, 17.39%kg, 17.85kg = 17.86kgo 2 ¥ ol A2+ AfFol zxT
B2tk Bton Al 31dolAM 60Y Atelole Z+7t 1564kg. 16.84kg. 16.97kg
17.03kg 2.2 3% 4% Azl 2ozt AAAou dEYol A7 AR Fol
2 7Rg A JERETHP<05). AlE 6047 #HE AFFE izt
16.26kg dl Bl&td R0} 2%, 3% % 4% M2 F& Zt7 17.11kg, 1741kg R
1745kg 22 ooz FRrh(p<.05).

Hyol A%Peio] WE HF AFF zole PqAen dRUot Al
oste] Atfrao] Fulste ALZ YERD gRYel HHFE 3% 4% bl
T AR EY zole AN

Rissanen® Kossila(1977)€ ZxAldax e F4F e F7H71e A 554
g9 FAZL Z2ANBN FAg L dRUotxd HAHAS AidA FH4HS
o, AeFe Ag HHABFL 2okl s 15% F/HRAoy FxAde
Aol Fo@ol AEINZFE lkg 3718 #5 d2Yotxg HAH AsHATS
06kg ZAdFen, FFAEY FodPel 42F BaFdE E7dtan /ALY
Folle gol UNS Wolle HA AN dux L FEYetxY AR
FAAe MAGAY T R udtP o, Hermanse(1983)2 28%9 T2 Hafzzt
41%9 drUotel ReldS Ztzt RAidA FARL W AR HZoE oit
et sz 24z 197 2 21.0kg, 28T SRS ZHzt 389 ¥ 412% =AM
dryolxal Ra@ FoAld A3 gdvtn BusAo
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AEAANEG FRUkHY AZEE WA FoiTel KAWL 4F L &
W YBE Table 47% Zth AZTIRY T FAWFBES THAT 33
o ulsted FEUo} 2%, 3% 2 4% A TF7t 2z 347, 351 D 347%2 =%
U g9Hel dol: gtk AABIRY T AeTE B 4IYTL 424,
427, 434 2 434%2 FRUCl HeRA FeisZ U AeFzol BAL) A
o7 gglom, auwa BT FuUol NPFFo] Zshgel met 311, 313,
315 © 3.15%2 Eolmou edl Aol gl
Gty AAAS WA FATY HA%, 4% L f9uUE FFS Table
487 ol HAMFZS BAAT 37101 ulsted GmUol 29, 3% 2 4% Hel T
7 747t 383, 304 2 3%4%E EOU fHA FHol: YU AHALHR
o Ael7E He 9T 428 449, 451 L 423%2 42 Yo} 259 3% A
Tt HET L 4% AYTFRY FAFo2E Bhou F9H o= Yo
L fuud $BE GLUel ASEH BAUC 319, 320, 316 L 321%2
Ged wae AEs GRUol HesFe] $4 AR uAE an: g
= Aoz Ue -

av

-~J

o
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Table 47. Milk composition of dairy cows fed square bale rice straw with
various level of NHj3 treatment(%)

Experimental Treatment
Item Control
days I II I
Fat 1 - 30 days 3.40 3.46 3.59 3.46
31 - 60 days 334 348 342 3.48
Mean(60 days) 3.37 3.47 351 3.47
Lactose 1 - 30 days 421 4.12 4.36 4,18
31 - 60 days 4.27 441 4.32 450
Mean(60 days) 424 4.27 434 4.34
Protein 1 - 30 days 3.09 3.13 3.14 3.16
31- 60 days 3.13 3.12 3.15 3.14
Mean(60 days) 3.11 3.13 3.15 3.15

Table 48. Milk composition of dairy cows fed sheaf type rice straw with
various level of NH3 treatment(%6)

Item Experimental Control Treatment
days I 11 11
Fat 1 - 30 days 3.80 4.12 4.10 4.14
31 - 60 days 3.62 353 397 3.74
Mean(60 days) 3.71 3.83 4.04 394
Lactose 1 - 30 days 4.24 455 4.46 417
31 - 60 days 431 4.43 4.56 4.28
Mean(60 days) 4.28 4.49 451 4.23
Protein 1 - 30 days 3.16 3.15 3.10 3.16
31- 60 days 3.21 3.25 3.21 3.26
Mean(60 days) 3.19 3.20 3.16 3.21
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4. -l AHNESF
dryol Az WHAAEZE Fool @E AMEs ¥HstE= Table 497

o] AlgAol vlsle 2T E 13,0000 F7HEAL 2%, 3% R 4% FEYol H
2z Fo4FE 16000, 22,000 ¥ 11,0000 F7Hst] GRYo} MelsEed ne
atole gle A2 yehgon AAHA MAEZF Frte ALAHL FF2E A}
g9t

&AL R FAAAE AMESFE Table 507 o] APl vt =z
TE 19,0000) ZAsAL 2%, 3% ¥ 4% d2Yol MAHF FAF= 12,000,
12000 2 3200001 Zasted dRYol He|eFel FAQUCl EE AFTAM Za
st e, ole AR ASHA9 Wl o3 Aoz Yr|Ee A AT A
o2 Azdd.

Table 49. The somatic cell count in milk of dairy cows fed square bale rice

straw with various level of NH3 treatment(10°/ml)

Treatment
Item Control
1 11 111
Initial 285 256 273 276
Final 298 272 295 287
Difference + 13 + 16 + 22 + 11
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Table 50. The somatic cell count in milk of dairy cows fed sheaf type rice

straw with various level of NHj; treatment(10%/ml)

Treatment
Item Control
I 11 111
Initial 214 205 197 235
Final 195 193 185 203
Difference - 19 - 12 - 12 - 32

5 A NH3-N 2 848 AL &
FRYotHe] HAANAZE Fo 60¥ F AW NHs-N 2 848 F4

&% Table 513 #o] NH3-N & #0](mg/100ml) tHZF& 0.240l3 2%, 3% %
4% dEUol HeHA FA+7= 028 025 0292 d2TFEYG 2 £AEF Yy
HAed AL Foate gley, 228 dA 33 (mg/100mDE& 77+ 15,55,
1597. 1592 ¢ 16072 A F3tel Aol7t Qe Aoz YEeldoh

dryotAeg] AHZEHA F 604 & A NH3-N 2 848 A g3
& Table 529 Z°] NH3-N g&Fol(mg/100ml) tHE2F3= 021011 2%, 3% % 4%
Yol HeHA FATFE 021, 025 02622 3% 4% He+7F Rk
=2 FAE Yetdd oy foA Aole= e, a48A A 32 (mg/100ml)
< 7}z 1632, 1712, 1594 2 16252 A g F3tel o)zt gle Hez2 veElwtoh
Garrido (1992)2 drteld o g AR UolE g AS 49 HPA FAR
S o AFAAM AN FEFol TAYS Hused, 2 AFdMeE FA
NHs-N 2 8A4sia4 32 dryol HeaFo #Agle]l Aolst gl B8
To] AR et

lo

o|X
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Table 51. The concentration of NH3-N and urea nitrogen in blood of
dairy cows fed

square bale rice various

straw  with
level of NH3 treatment (mg/100ml)

Treatment
Item

Control

I I III

NH3-N 0.24 £ 005 028 = 003 025 £ 006 029 £ 0.07

Urea nitrogen 15556 * 144 1597 * 156 1592 += 1.13 16.07 * 151

Table 52. The concentration of NH3-N and urea nitrogen in

blood of
dairy cows fed sheaf

type rice straw with

various
level of NH3 treatment (mg/100ml)
Treatment
Item Control
I 11 111
NH3-N 021 £ 0.04 0.21 £ 0.03 025 = 0.06 026 = 0.0
Urea nitrogen 1632 = 113 1712 £ 079 1594 * 102 1625 * 0.99
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M7 F AdEixl HItES ol 88 A AteX

of Mz=7|s iy A ALZEIEx| "ot

A1AdA &N B
TUWAGAY vtErlEo FAIERA WIS o Fa3Y =R o]
4~5%2 T2 AR Y] vldld Be F£Fojln MEY FHEH F ol&/TT
g@5glEo] hE§ silicatt lignin 53 AFstn o] ¥ nBES o3 &

7t Y A& AFAFo) Holx22 ALEFH JHX|7} wi§ @ oh(Devendra,
1982).

olglg HAET AR AARA NAE FAAIT7] AT AYeE SfdME
b4 AHNaOH) A 21 ¢} ammoniaX 8 & E3te MEH 22 & d3 £+ 4
A W9 vAESe & Bt A olFAAEE s Aol e ol
Hi o

Silagex WE7159 ZAIRERA &9 tEo & HFE AATHL AoH,
dolut Rulol e I Aol wid Frhstn Jdow, ¢AY silage AE9} o) &
L ZAIE A ZAA WA BE A AFdde] i
AR AES dHIE AEAAY 3FAAY EH o YD mAES 3
Fie] Balgn duwgo) dasry] AFct Silaged YL &AL Fol7] 9
3 ZF HAMAE ARt AEAWY 84 B53HE0] bacteriadl] st &
712 AEgHo] fr14te] o] Fris|a pHIE Wl Al HEZ fHad ulA
29 Z4& oA E e Mdudoitt wetA silageA 2A] FA 2Ho F
AL oigs] Foss 248 LAL silaged] AHEZIAZ @oljXe Re BA
spodof gt

SilageM Z & A g EFHo] ¥ Z$Y silage AEZA FAYY BS £
EA9 silageE ARy AMME dztA A € HMAE ANt 2ERF
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A oA, ddx 2F 2 713 dWHal 5o aHE & F AUtk
McDonald 5(1991)% 73} 4(1987) 2a%zg faire &35 molasses
& 22 BFE 18 silaged pHZF Holxn #F4F Aol F7HEo] F2o] M
AEAdn 2Busdgo. E=g AIVE&AHo| formic acid, propionic acid.
formaldehyde ¥ paraformaldehydes} £ 3}8t& HI7lEd 93l {3 vAE
o 8F& AAAIE WY T& AMEHI deon, 3713 WHEARAAd=ze
propionic acid %9 #714tF9 &AA L ammoniaZl AHEHT, YR BF
FHorE 849 322 vy AAYEH @53lE R FEAE FHulee
o] £ddm «dalx Ut
Boshtedt $(194D)2 alfalfa ol 24 S548 #rlshd $& 3% U=
o 2E3HP S, Shockey 5(1985)3 Moon 5(1981)2 @& H713slW silage
o] o} NHETT B3ty

T 5(1989)2 Lactobacillus plantarum® formic acid® #7117t & 4% silage
T2 £& F¥S vy THIIYoH, 2 JLa4E BFEU] Ao =
gl o] e Agol 24F Hrtee HR(ol & u 1959)H FE B2 AME

o FF £, FWFE WA LEZAY Qo] YT pHt RUHE BuH

J

P}

d|

Morgan®} Estrange(1979)= grass meal®l lactic acidE 713 silage® W Lol
Fog A% ABAHAZ, HEAA] F DAY v, 4o 3 g7 #
g Sole F93A zol7t vt B13lY o, Waldo(1984)€ formic acid®l

b 3ol 23t energy 4383 KAl 747 2% FrHHUAGE R 18
At =3 formic acid A7} silages 714t ZAd 3 FR MHEHRE £

3ol £ silagedlM Bl & aFAHolgtm BustATH(A 9 Theune, 1979). £3F
formic acid 7} EFYHA X silageE: FAT FA AFFAHAA S/ AdFo
formic aicd H7tF7F FAEFol vls]l oy, $F lkg Aol 28HE AE
% dzEdotn Bosge(A s o, 1987).

B g 2 3o WPL sRFgFgo] Fol AXAIA Fod FHA Hed o

got
Hm
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A AR aeR AHFY B2 do] =5HEFo2 HIHD o ol REA
B ALE7IRE SAAIE Yol A3 2FH2 U

med 7HeE a5 ARPY silaged xS Azl axE 4RI
o] &4& AXsn HAY ARIIAFR g nFEAY FALg AUA7IEE
oz £99 AAHE FskE £ o

E ApoMe 1eE ARAE o] &3 silagedZA] AHFormic acid, Propionic

ol

acid 2 Mixture (Formic acid+Propionic acid)], ®|&&(Kem Lac, H/M F %
P-1122) 2 g A[Molasses, Urea ¥ Mixture (Molasses+Urea)] d7}7F AR A
Aty R e ZAE pH 2 #7140l mAE AFE ZAEIE AYRA AHLEA 9

EHAA AMEWYE ALy Astd FPsHAT
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A2Ad Az % 9y

1. 3AIEF 2 AP silage A=
2 AYddAMe 27 7132 oA 984 AHAE 2447 1T £
3~4cm A7IZ2 AAE s HAE AH A silageE AXSJn, AL EZE silage
= 7}2 40cm, M2 30cm, ¥°l 30cm37|2 A&s HFigure 7). Silage A%
¥ 7Ztzh 479 vldlo) ¥ F AFHEZ2 FIIE wiAlsly LEAHoD ML
(25C)oll A 8F7 s A HPE FY&A

2. A@AA
Silage AIZE s AT ARF} AASE ARFPo A, oAyE R I
%A E Table 53% o] At A 3oz AYe FYA.

AL 7V F= formic acid(85%, F), propionic acid(53%, P)$t F71A & &3
mixture(F+P)2 2t Q89 AH’le&ES 4 04%, 0.07% A 2™ mixture(F+P)&
formic acid:= 0.1% 3L propionic acid’} 0.01%% .

u] &M 7L+ silage inoculant® A}8HE Kem Lac, H/M F¢t Pioneer-1122
Qoo ztzte] A4 EE 20g/ton, 28g/ton B 2g/tonl. 2 HZFHo =g Y 2t
Zt 25L] =gl &aldtd 24X olH] FA® Fol AlgEFed old Z
79 AFsE 24 1x10%g, 5%10%g 2 2x10'%gol Ao

FI2HMTE molasses(M), urea(U)} F71AE EFF mixture(M+U)E
molasses ¥ 7} 7ol & sucrose® & 25.6%9<! molasses® 1% #7181, urea®d 7+ 7
o= nitrogen % 46%% urea® 0.1%E 713892 mixtures molasses

05%¢} urea 0.05%5 &3 H sl
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Figure 7. Photograph of cuting or square bale rice straw silage with vinyl

bag
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Table 53. Effect of silage additives on silage fermentation characteristics of

cut and square bale fresh rice straw

Treatment

Item

Acid additives(kg/ton)
Formic acid - 4 - -
Propionic acid - - 0.7 -
Mixture - - - -
Formic acid 1
Propionic acid 0.1

Microbial additives(g/ton)
Kem Lac - 20 - -
HMF - - 28 -
P-1122 - - - 2
Nutrient additives(kg/ton)
Molasses - 10 - -

Urea - - 1.0
Mixture - - - -

Molasses

S »m
(@]

Urea
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3. AYAR L YR BA
¥ A9l ASE A 4, AZIZE ARYH PhEE A8E

molasses ¥ ureaS AOAC ¥ (1990)0] 9lsted EAF A, Zodwla ZAS,

Z3l8 9 A9 33L& Table 549 2o

Table 54. Chemical composition of ingredients used for fresh rice straw

silage (%)*

ltem Dry Crud.e Crude Crude Ether
matter protein fiber ash extract
Rice straw
Cut 54.25 5.60 32.43 11.36 2.09
Square bale 56.34 517 31.95 12.12 2.02
Molasses 72.97 452 - 8.0 -
Urea 99.00 283.0 - - -

* All values are expressed on the dry matter basis except dry matter.

IRENS L1

7} AH A silaged] AR I

Silage A ZA] FAWEE zAMe7] Adtq AxAFG Az 8F F A

2% AAstel AOAC WHI0) Wt BE, 298, 24%, 238 2 22
e E4shgoh

U, A9 silaged pH W3}
Silage AZF AHA7N F LEAHE ZA387] Ys] pHE FAH3A

e, silageg 4% &Yl s AgE AHEA 5-10mm=2 AHEF F 20gS
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sample® ol #H3&1 FFF 150mlS 718l silagedd) SAESo] &H3 |eHE
E YAl T @ mol A 24417 wHAE Y T o 32 (Whatman 5A)9 o sl
silage FE XL A x3le AtsAA 12 oo pHE A Y}

o F71A EF 2 A A silagee] T2 Ho)
Silage AZAl VBB LF st WAEE= ZE §7]4Hacetic acid,
butyric acid. lactic acid) ?E}a° At e FAE Hrtsles 71Fo] = #7]
A FFE silage FEHL 10000xg, 1587 QAR E slo ASHL 3 §
Gas Chromatography (Young In, M680D)E o] &3l 2A3gded, 1 #AxA
& Table 559 24},
Flieg ¥< AtdellAl F9o fr)4tgtz

r

€ 233 1S I 2482 silage £3
S Hrtete WY o AMYHA FAL {149 FFH ol wa xolst Y=
ol lactic acid ¥ %°] ¥ butyric acid FFo| ¥& o] £L& A2 Hrygx
acetic acide 2E f4ltwo] AAsinz “H*ﬂ% FE Yoy 1 e AR F
Aol &S A vAAE o A9 2 Pyoz
lactic acid ¥ total acid &% v]&& & 43]'04 silage 3% 55F22 #Hrtsd

o,

acetic acid, butyric acid,

Table 55. Instrument and operating condition of gas liquid chromatography

Instrument : Young In M680D

Integrator : Young In D520B

Column : HP-FFAD series 530 u

Carrier gas : Nitrogen (99.99%, Research purity)
Column flow rate : 20ml/min

Injection port temperature @ 250C

Detector port temperature : 260C

Oven temperature : 200C

Sample injection volume : 1~2uL
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5 FAEA
LA g FSAAE AR g3} F-testS Algstdn, &
X2l YF T4 HAHL Duncan’s multiple range test (Duncan, 1955)9 ¢
Ry
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A34d A3y 2 uz
1. AR A silaged] ZAE I

7F Ad AP A silage
AL UAE R 994 FHUE A AR A silaged 2AE @l T

AE BF¥L Table 563 ot pHE 230 Fald mAEY 85 & AL &
AT E&g A e A Hul Ag A AP 2dwFe] e
formic acid, propionic acid®} mixture(F+P)E 7} 7} 22z} 5.82%, 5.77%% 5.83%
Z dx2F 562%° vl& i 718t Ed ol formic acidg M2 P22 silage
o] 2oy o] F/AgUn B g Waldo F(1969, 1973, 1977)3 Baxter ¥
(19808 A3hst RASRON, DHEH 2AM FFE gxTol va or F7F
FHoY FHQA Aol gATh

v AE Hrbel o3 ME BRA silaged] AEFHFE 2T 51.39%0) 4l
Kem Lac., H/M F, P-1122%7}#7} 247} 52.03%, 52.80% %t 52.45% = ztol7t ¢}
Ao, 2y gF E3 dxF 562%° v 513%, 532%F 5.15% 2 F
oA Aol7t AUk ol& silaged| VI EHIIA] dEFFo] ZAdRA ¥ pHY
Agte w2 F¥csE Xa(Kungs, 1984 ; Jones%®, 1992; Sheperd%s, 1995)
o} njAE = Ba2AY HIJL silage Wl B ol FFS vAA FE

£ 974 3(Stokes, 1992, Chen¥, 1994)¢t 4 X3t 9 A =3 2o
WA FFo] FAYUA WA G AL Clostridia R L5 w3 vl Z 9
3 edo]l AYHA ke AE vt Holw {3 v|BEES 7 24 2T
7 AYPAH GlA e 44T NH-N §Fe /189S Aolth, =4
F, 2382 2299 FFE d2FEYG 4% FHEAY /A zole ©l
At

SEK svilage Agol HEEZAAZ2 o)&5+E molassesst urea® T FH O
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Table 56. Effect of silage additives on the chemical composition of fresh cut rice

straw silage(%)®

Item Dry Crude Crude Crude Ether
matter protein fiber ash extract

Control 51.39 5.62° 33.10 12.71 2.13
Acids

Formic acid 52.48 5.82° 32.24 12.45 2.48

Propionic acid 52.97 5.77° 32.78 12.36 2.37

Mixture(F+P) 53.28 5.83° 33.02 13.02 2.28
Microbials

Kem Lac 52.03 5.13° 32.75 12.14 2.53

H/M F 52.80 5.32° 32.16 12.03 2.80

P-1122 52.45 5.15° 32.45 12.15 2.45
Nutrients

Molasses 53.67 5.85° 31.67 12.68 267

Urea 51.85 7.78° 32.15 12.15 2.25

Mixture(M+U) 52.89 6.56° 3227 12.19 2.59

® All values are expressed on the dry matter basis except dry matter.

¢ Means in the same column with different superscripts differ significantly(p<.05).
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mixture(M+U)H 7kl 23 A" Aol xHE FFA3e molassesH 771
zowy ol thETF(562%)0 Hls) 585%2 olsk AU ureaH 7T
¢} mixture(M+U)E 7V 2 22 7.78% 9 656% 2 SoH oz Z713td th(p<.05).
ojg} 2 ATE uread HNEHAS W 2w FFo] FYHoz FtslA
g4E 2 F31997)3 iy F(1983)F FAIE A2 84F HUENE o ET
o Hl& ¥2 z2gMA FFS Ueld R 247 WY FALTFLeg o
48 o= HY £o02 {FYE & BEA AaEH0 dojux Fuga Algd
o E3 ureaB7tTAAE silage7t e ZAE Yelbded o2y AL
phenol group A8} X maillard 4§l 93}t nitrogen base$}t sugar® aldehyde
S5A dojys @Yoz dEYolyt AXY A AEHe AAAARYE
gt =& SAFoeN ASEHUAY] dFo] vepd Axel AlsEd. 2YE e
S tEFol vlE gia Fristgdou R Aol fdded, AR FHe
Ztz} 31.67%, 32.15%9F 32.27%2 tiZT(33.10%)2t ZAsdn ZAWEgHLS
oA Frtste Adoe vebdd,

Y. AR 2 ¥ YA silage
A uAdE 2 A4Y9A AU A2 E AR A silaged] ZAE
olAlE Y2 Table 573 Zo] 4 Hrlel] o7 zdwlael 2 formic acid.
propionic acid®} mixture(F+P)3d7}+7F ztzZb 5.20%, 507%$ 525%2 oz
5.18%¢° B8 formic acidd7}+< mixture(F+P)E ©4& Z718tQdl. o]& formic
acidE& A ¥ 22 silaged ZEWA gFo] Fr/lddxn B3 Waldo F(1969,
1973, 1977), Baxter 5(1980) ¥ M8 Y3 silaged] Aot FAIS Z&S Jel
wo. 2P E, A, 238 2 ZAY HT 2T AU FHA
ol7t gle Aoz Jehdc
o] g FHutel o3 AEFE dR2F 5369%° Hlsl Kem Lac, H/M F,
P-1122- 7t 77t 24+t 53.83%, 54.52%¢F 5325% 2 #tol7 gllen, =dhua
F ERF gET 518%° Bl&to 523%, 532%% 5.13%2 3 Atolst ¢l

- 161 -



Table 57. Effect of silage additives on the chemical composition of fresh

square bale rice straw silage(%)*

Itern Dry Crude Crude Crude Ether
matter protein fiber ash extract

Control 53.69 5.18° 32.73 12.43 2.06
Acids

Formic acid 51.38 5.20° 31.96 1255 2.14

Propionic acid 54.05 5.07° 32.72 12.17 2.07

Mixture(F+P) 52.48 5.25¢ 32,62 12.28 2.12
Microbials

Kem Lac 53.83 5.23¢ 32.19 1257 2.13

H/M F 5452 5.32¢ 31.48 12.36 2.21

P-1122 53.25 5.13° 32.65 12.03 2.09
Nutrients

Molasses 52.87 5.27° 31.63 12.52 2.26

Urea 53.32 751° 31.15 12.19 2.12

Mixture(M+U) 52.67 657 3253 12.49 2.19

? All values are expressed on the dry matter basis except dry matter.

®<? Means in the same column with different superscripts differ significantly(p<.05).
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ol UAE £t HaAY M7} silage o] ©A 3ol 4PL nx)x @
T Stokes(1992)9} Chen $(1994), McDonald 5(1964) 2 Owen}
Appleman(1971)¢] B3 2 Hd AR ZAxe Falstgdot.

244, 2327 zAe] B nY2Hse gad YrIRG ok} Z7}
FRouv FoH Aol AU

ZEEAAZ molasses$t urea ©]1& EFF mixture H7to) 3 AZZE A}
dexe 22 HA FZFL molassesV7HF Y W E T 527%9 5.18%2A W v &}
o ureaH 7t mixtured 7t tE ZHZ 751%9 657%2 FoHoR Zrstq
(p<05) 84 H7/MANZDHNA FFo] RdHoz ZFrsdudEs T F(1997)7
#2 A7%E Yerdh

VYL H7tel A AATE AR DY E, ZAHF, AL L 2R
T FAAHQA AolE Holx gt}
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2. B A silaged] pH W3

7} A A¥ A silage
Ad AR silaged] LANEE A8 st pH W3lE A3}
Jed, 2 A== 22 Figures 8, 9, 10 ¥ Tables 58, 59, 6037 Ztt.

Silage®] pHE RFo] #FalATd FAJAg Fid T&EIE FHoE o
85 AE7te 9% pH ¥W3lE Figure 8 ¥ Table 587 #th.

AtdE A Az 1F F ZF Y formic acid H7H+9 pHZE 5187 5.15%0dl
¥] &t propionic acid® mixtured 7} T E 5049 4892 WA YENG OB (p<.05),
A% 25 F % propionic acid® mixtured 7179 pH’F dZF formic acid A
7h7EY 2ol(p<05) Bt ERHoz ALY Aoz Ayzdr. AldHA Az
569 ¥9 pHE dZT7¢ formic acid 777} 4837 4.81¢1dl B8t propionic
acid ¢ mixture¥7}TE 4549 44322 foH oz FA el (p<.05). AlY
d2 Az ¥ pH7t 843 A3lsta o|F ATe] FALFE A8 dolige
B 31 (Wilson®} Wilkins, 1973, Derbyshire %, 1976, Hargeaves 5, 1984; #t %,
1984)¢F +rAFe A Th,

ol49] A propionic acid & mixtured 717t AHAE o] 8§ ALA A A x4
AN AHVER A4dd.

Silage9] F8 PAEQA FATH 9F F%L7t F7d vAEA Aol %
pH ®38+& Figure 9 ¥ Table 599 2ot

AHdE R Az 15 F dEzT9 H/M F #7179 pH7E 5183 5.13d b3}
o Kem Lac# P-1122 #7}7& 5059 5052 2$kon(p<.05), MZ 25 Fol=
H/M F7} 47322 tZF, Kem Lac @ P-1122 A7} pH 497, 483 ¥ 489
By fox oz 2gith(p<05). AHEHA Az 56¢ F9 pHE 25 F9 vid7t
22 H/M F #7177 &2 T, Kem Lac ¥ P-1122 #3717 E0 fyoz2 yo}
(p<.05) 7H3 AR Aoz Yeyd.

..164_



—— Control
Formic acid
—— Propionic acid

15‘5 —— Mxture
Q
5
4.5
4 .
0 7 14 56

Days of ensiling

Figure 8 The changés of pH of fresh cut rice straw silage treated

with acid silage additives.

Table 58. Effect of acids additives on pH of fresh cut rice straw silage

Days of ensiling

Item
Initial 7 days 14 days 5 days
Control 6.35 5.18° 497 4.83°
Acids
Formic acid 6.35 5.15° 4.94° 4.81°
Propionic acid 6.35 5.04° 461° 454°
Mixture(F+P) 6.35 4.89° 458 443°

3¢ Means in the same column with different superscripts differ significantly(p<.05).
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—— Control”
. & Kemlac
—— H/MF
——P—122

14
Days of ensiling

56

Figure 9. The changes of pH of fresh cut rice straw silage treated

"with microbial silage additives.

Table 59. Effect of microbial additives on pH of fresh cut rice straw silage

Days of ensiling

Item
Initial 7 days 14 days 56 days
Control 6.35 5.18° 497 4.83°
Inoculants
Kem Lac 6.35 5.05° 4.88° 4.75°
H/M F 6.35 5.13° 473" 453°
P-1127 6.35 5.05° 4.89° 478

3¢ Means in the same column with different superscripts differ significantly(p<.05).
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Figure 10. The changes of pH of fresh cut rice straw silage treated

with nutrients silage additives.

Table 60. Effect of nutrients additives on pH of fresh cut rice straw silage

Days of ensiling

Item
Initial 7 days 14 days 56 days
Control 6.35 5.18° 497 483*
Nutrients
Molasses 6.35 5.15° 4.48° 4.20°
Urea 6.35 5.17° 5.06° 488
Mixture(M+U) 6.35 5.24° 4.90° 4.79%

abc Means in the same column with different superscripts differ significantly(p<.05).
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a3y silage AEA FATE HFHE <¢HE pHE YeddE B3
(Flores-Galarza 5, 1985; Alli ¢ Baker, 1982; Ely %, 1981)¢} ojA By Zo
silage®] pHE WA HEAR HJFFEL pHAl P& FA ¥ede
(Burghardi %, 1980; Shockey %, 1985, Thonney %, 1980)2 12 u n|BEH/}E
o] 7% pH7t AR 8 AZLEHE Fotste ARE2 AHEHIIE JERR A7
123

FAAa 7ol 23 Ald X2 pH ¥3lE Table 60914 K vle} o] AR
A Az 1F & 2T 99 ¢ 84 Hibte pH7E 518, 515 2 517914
H) 3t mixture(M+U) H7I75 5242 FoHo2 ko (p<.05), AR 25 F
v BIAHNTI 4482 UFEF, SA4H/F L mixture H7FF Y 497, 506 %
4908 Aoz FRH(p<05). AHEEA MZE 569 F9 pHE 2F ¥ v}
A2 FLANT 2T D B HATRG foH¥oz Yol(p<05) M &
HAQA Aoz yebgt

f
o
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U, AR X B A silage
A PIAE R 9gAE Hbel o7 AIGEZE WA silaged pH ® 3
£ Figures 11, 12, 133} Tables 61, 62, 633 zt}.

At Al Mz 1F £ formic acid 7} +9 pH7F 47622 WEF, propionic
acid R mixtured7F79 582, 596 ¥ 5890 Hldted foFHoz A Yelygon
(p<.05), A= 25F F X W=7, propionic acid ¥ mixtured 7} 2 pH7} formic
acid ¥7FTRT FA Jetdoth(p<05). Atd#A Az 569 F9 pHE Wz T79
mixture 3 7H77F 5373 54790t ®]3tA propionic acid$} formic acid E7ttE
5149} 382 frodH oz vA Yehton(p<.05), 3] formic acid 7t +9Y pH
T propionic acid H7FFROX {FHoz WAoe w2 (p<.05) formic acid’}
propionic acid} mixtureo| H]3ld AlAHAARA] ERHo2 LT Hoz A
Zt€d}h. Formic acid #7179 2§ A 7bol 98l Aldex] Az £ pH/ 2
A3 A3 3ttt Hargeaves $(1984)¢] Ao} §A}st )

o] 49 A3t formic acid¥7t7 AR ALGZEE o] &% AU R A=A B
o AF}AA AAHNEZ A

SilageA| &= A] v A& H7 Ao & AHLAIA 9 pH ¥W3= Figure 12 2 Table
627 o

Ald ezl Az 15 £ H/M F #7149 pH’F 5642 thZ27F, Kem Lac®
P-1122 A7k 582, 505 € 50580 Woton(p<.05), A% 25 FollE H/MF
A7b47F 5328 tHZET 9 Kem Lac H7F+9] pH 5559 554 Boh fo3eoz ¢
UHp<.05). ALl A Az 56Y Fof pHe 25 F9 nvlastxi2 H/M F A7
7} 2, Kem Lac ¥ P-1122 H7l7 R ooz vol(p<.05) EHZHA A
o2 Uetdoy silage ARAl fAtdg HFSH GAHE pHE JEdgE
Flores-Galarza 5(1985)¢] |97 Z2%4& naid o) vl A/IE 29 pHIt Alde
Ao MzAHNE Fotste NBZ AMEEHIE JEHRe2 AztEnt

FELE H7tl AT A2 E Al A9 pH W= Table 63914 Hivis
Zol AtdA Az 1 F F 3D Y79 pHI 4948 HEF, 24 L mixture
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Figure 11. The changes of pH of fresh square bale rice straw

silage treated with acid silage additives.

Table 61. Effect of acid additives on pH of fresh square bale rice straw

silage
Days of ensiling
Item
Initial 7 days 14 days 56 days

Control 6.16 5.82° 5.55 537
Acids

Formic acid 6.16 476" 451° 3.88°
Propionic acid 6.16 5.96% 567 5.14°

Mixture(F+P) 6.16 5.89° 5.64° 547°

*®¢ Means in the same column with different superscripts differ significantly(p<.05).
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Figure 12. The changes of pH of fresh square bale rice straw silage

treated with microbial silage additives.

Table 62. Effect of microbial additives on pH of fresh square bale rice straw

silage
Days of ensiling
Item
Initial 7 days 14 days 56 days

Control 6.16 5.82° 5.55 5.37%
Inoculants

Kem Lac 6.16 579° 5.54° 5.34°

H/M F 6.16 5.64° 5.32° 5.12°

P-1122 6.16 5.78° 5.45%° 5.31°

25¢ Means in the same column with different superscripts differ significantly(p<.05).

- 171 -



—e— Control
o Molasses
—— Urea

55 —— Mxture
T
o
5 o - -
) “\‘\ T ——
45 - -
4 . PV SERP - VORI SR mm e e et
0 7 14 56

Days of ensiling

Figure 13. The changes of pH of fresh square bale rice straw

silage treated with nutrient silage additives.

Table 63. Effect of nutrients additives on pH of fresh square bale rice straw

silage
Days of ensiling
Item
Initial 7 days 14 days 56 days
Control 6.16 5.82* 5.55% 537
Nutrients
Molasses 6.16 494° 489" 4.60°
Urea 6.16 5.92° 561° 5.42°
Mixture(M+U) 6.16 597 5.56° 5.35°

#%¢ Means in the same column with different superscripts differ significantly(p<.05).
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M7k pH 582, 592 L 597 Btk folHoz Fhom(p<05), Ax 27 Fol
T BUHNTFIE 4892 dizF, 24 H T 2 mixture /M9 555 561 2
5568 T frolA oz wrkth(p<.05). At Al Az 569 Fo AZEZXE #y Aty
g2l pHE 25 F9 vii7tA2 2UH/MF7 2T 2 & #7h7Rc 49434
02 2FAth(p<05). ot YUE H/gez f4atFol WA o] g3t FAFFIL
oy @etA lactic acidd] AArel FrMstmE pHE WEEddxn Kl
Mcdonald %(1964)¢1 A8 /A3l o).
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3. 7714 % 2 AHA silaged] FF H}
Silage ZE H7Isl7] 98l AL AR #F7]4Hactic acid, acetic acid,
butyric acid ¥ total acid) §Z& ZAlslz v & & &89 silaged] FAL

H71% A= Tables 64, 659 #r}.

7F. Ald BE A silage
A 7 o] 2% *ﬂzéﬁ’x‘l silage®] acetic acid §H =T 0.55%°
vl 8o formic acid, propionic acid ¥ mixture(F+P) #7772} Z+z 0.43%, 0.39%
2 036%o2 2k oni(p<.05) butyric acid FHFS WHEZF 0.37%°] bl
propionic acid$h mixture(F+P) H7}77h 22t 024%8} 025%2 $A vebsoh
(p<.05). Lactic acid &3 HEF 0.67%°] vlaled 2+zb 0.76%, 0.88% 2 0.92%
E M dtd foHez FHEA v (p<.05), 53 propionic acide}
mixture(F+P) #7171 A Yeldth(p<.05). Total acid®] &2 hZEFFol 83}
o A7 FeF ez @A YERov(p<05), AtLHA FFL HERTFIY 45
4 H]&A formic acid®} propionic acid 7+ E 3% % 231 mixture(F+P)
MVt E 26822 Asslan
U AAEHG o] g AAWE silaged] acetic acid S HERT 0.55%¢° bv]3}dd
Kem Lac® P-1122 7} 771 442} 042%9) 0.4%2 F%.o9(p<.05) butyric acid &
Fe 2T 037%°l Hl8t Kem Lac, M F € P-1122 #7b97t 2k 0.25%,
027% 2 023%=2 A YeEPtHp<.06). Lactic acid 32 =T 067%°l 4]t
Z+z} 080%, 087% R 079%=2 u|AEH7te itq {FeJH g F78te(p<0b)
Lactobacillus plantarum©] BE ¥ silagedl& lactic acid®] o] ZUtte H 1
(Mcdonald &, 1964, Whittenbury %, 1967)%} A8tk §3% H/M F #7147 ©&
H7bge vigtd A JEPRTHp<05). FAtY FFE djZ2To] d]sted Kem Lacd
P-1122 7ol 93t feHoz A Yepton(p< ), AHddx F8L H=z77}
4530 v8 Kem Lac, /M F 2 P-1122 #7171 42 35322 stk
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Table 64. Effect of silage additives on the organic acids contents of fresh

cut rice straw silage(%)

Acetic Butyric Lactic Total .,
Item . . . . Flieg’ score
acid acid acid acid
Control 0.55° 0.37° 0.67° 1.59° 4
Acids
Formic acid 0.43° 0.31° 0.76° 1.50° 3
Propionic acid 0.39° 0.24° 0.88° 151° 3
Mixture(F+P) 0.36° 0.25° 0.92° 153
Microbials
Kem Lac 0.42° 0.25° 0.80° 1.47° 3
HM F 0.48*® 0.27° 0.87° 1.62° 3
P-1122 0.44° 0.23° 0.79° 1.46° 3
Nutrients
Molasses 0.45° 0.19° 1.02° 1.66° 2
Urea 0.47°° 0.32° 0.70° 1.49° 4
Mixture(M+U) 0.49*° 0.34° 0.75%¢ 1.58° 4

abcd
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BELHETA g8 AERA silage?] acetic acid FFLE dl= 7 0.55%0) 4|3}
of B HIIF7F 045%2 F k2 (p<.05) butyric acid FHFE diEF 0.37%9l
Hlgle] ©2d H7brb 019%2 B A JERGtH(p<.05). Lactic acid &S 2T
067%0°l wlstd 2d H/F7E 1.02%2 FdHez F7st@Ed(p<05) ole
silageioll A fAb2go] W3 84 J(soluble carbohydrate)dtako] RS +E
frake]l Aol golde R I(ElyS, 1981; Mcdonald%, 1964; Moons, 1981;
Ohyama¥, 1975)€ 2@ o FL 9 o] fo] &old Aoz Azdg. Fitd ¢
FS dzTo vlstd g4 Hrule g3t fFgHoz PA JElW s (p<.05),
AR FEE dExTrt 458d Blete 3 HobtE 25322 Asdlie
Y4 8249 mixture(M+U) 7t E 45322 3ol7h Aot

U A2 2 AR A silage
2 el % AL EEHW A silage?] acetic acid F2& WETF 0.48%
o] uv]8le} formic acid, propionic acid Z mixture(F+P) A7}37F &4 0.26%,
042% 2L 040%2.2 S92 v (p<.05) butyric acid % ZT 0.31%° ¥|3td
Ztz} 0.18%, 0.23% % 0.21%2 A JeEbdth(p<.05). Lactic acid &FS dzT
0.54%0l vi3ted Z+zt 0.83%, 0.65% % 0.62% 2 A 7to] 9sty FejHog %7t
3R 22 (p<.05), §3] formic acid 777t thE A& 7to] wldd A e
(p<.05). Total acidd FFS HFETF 1.33% B3l mixture(F+P) H 7ol 23}
o FoHoz A UelGon(p<05), AHLEA FFS dE2TIF 45FQd 4
3l formic acid’} 2% 5 22 propionic acid A7t 79 mixture(F+P) #7l#¥& 3
TELE AFEA
o] B EH7tol o3t AAGZERA silaged] acetic acid FHFL =T 0.48%°l
dl&ted Kem Lac, H/M F % P-1122 #7137} 244 031, 029 2 0352 9gke
3 (p<.05) butyric acid #$ZFE WZEZTF 031%°] ¥38d Kem Lac, H/M F %
P-1122 A7} 71 242 0.24%, 0.2_2% R 027%2 @A YER tH(p<.05).
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Table 65. Effect of silage additives on the organic acids contents of fresh
square bale rice straw silage(%)

Acetic Butyric Lactic Total .,
Item . . . ) Flieg’'s score
acid acid acid acid
Control 0.48° 0.31° 0.54° 1.33*° 4
Acids
Formic acid 0.26° 0.18° 0.83° 1.27° 2
Propionic acid 0.42° 0.23° 0.65° 1.30° 3
Mixture(F+P) 0.40° 0.21° 0.62° 1.23 3
Microbials
Kem Lac 0.31¢ 0.24° 0.63° 1.18° 3
H/M F 0.29° 0.22° 0.77° 1.28° 2
P-1122 0.35° 0.27° 0.65° 1.27° 3
Nutrients
Molasses 0.34° 0.21°¢ 0.86° 1.41°% 2
Urea 0.41° 0.29° 0.63° 1.35*° 4
Mixture(M+U) 0.40° 0.25° 0.65° 1.30° 3

bed NMeans in the same column with different superscripts differ significantly(p<.05).
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Lactic acid #&2 dl&7 054%°l ¥l&td 22 063%, 0.77% R 0.65%= u] Al
=37k 93t FolH oz Frlsden(p<.05), £3 H/M F #7177 &
7bEel HlEt] A JElRTH(p<.05). F4te FFE hzZFol H3lY Kem Lac
A7kl Ssted felHoz A UEl oo (p<05), ALHEA SIS dz2TF} 4
YUY vldd Kem Lac¥ P-1122 #7177 2z 35802 A4sgony
HM F #77% 25322 2580,

BELEI 27 AR Z XA silaged] acetic acid FFL W= T 0.48%ol
Blele] G, 84 ¥ mixture(M+U) 777} 0.34%, 041% L 040%2 $gto
% (p<.05) butyric acid #&F& W=7 031%) €& FY3} mixtureM+U) 3
7b#7 021% 3 0.25%2 WA JeEbgoh(p<.05). Lactic acid &3 dl=3 054%
o Bl3te] Z}z} 0.86%, 063% 2 0.65%2 FdH oz Z7teHEdl(p<.05) o=
silageA A FAE R o JFL FFo] BEFE 49 MAo]l Fren}
T Moons(1981)9] R & nald o AYA: BFo2 Aldaz| 9 BE g 7}
¥ Aoz Alg gt Total acid® % thz 7ol Hlsld gka Hrle) o3ty
ZkolZk fllew, ArdeA] §FE dETF 453U vE g #olFE 2%
o2 Aoyt 84 HMFE 45Fe2 2ot UYL mixture(M+U)
H7btE 35822 A%sgy.
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M 8 & duz Atdalxiel gtEeiuf 238 ¢
RS =2 datdo| olx|ls Y&
A1d M E

Silage® WF7l%9 ZAIRZA Wi 9 dEe] & ¥HFE AXszn Jo
o, frdolyt ulFoME a2 FdFe] uwid FrrEa Y FAl6l, FH Y silage
Az} o] &2 AR A HAAAFAAM B B AFddoltt oy 4
9] silageg AXIede TS 8UEo FAEsm Jed, McCulloughst
Bolsen(1988)2 #2 ¥7], &% %%, water soluble carbohydrate, 2% 2 f4t
T Tol & 4FE vAed 1 FAME F7 8 o] silage FA-o M
2 %<& vdvx R
Waston 5(1960)0l 29]3}H silages A oAzEo|y 7]} nFE AR E o] &3l
AEAA Y] BAZLH ujBEo] T HEAAS A AdFAY FAIE A4S
Zt st 3 FA 9 silageE A F387] YA E Virtanen(1923)2 AIVolut
formic acid, propionic acid, formaldehyde ¥ paraformaldehyde$} & 3}3tz
ZhEol o Fa DA E FFS AAAIIE BHTY {FATY S £ A
= Wiol dvtn stFenl, Horwood(1936) & 3lEo] BEZad F4kel AA

Morrison(1957)2 Bl ¥ silage7} timothy A& Xt} 7t 43531 silage &
A FHolztxn LEPoH, Rock 5(1970)& A&71d AE FF S F571dA

710 =88 w7tz F1e9 3, silage?] pHE 39904 442 W3sigdon
B3t Roffer 5(1963)% Gordon 5(1965) % Takahashi(1968)= silage i
89 AYR dHL silaged YEES ASAA Fr19 &L 2Yain], 2s}s} @
d a8z ez A3 £4& F/HAZIgz B uslges, Honig(l969)E +7]
FRoZ 257t Bl FLF4ad 4%Eo] oA FHol Astdon B}
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At Gordon F(1961)2 # UHE silo¥ A, Ao o AEFTo] Zrty
H ammonia®] A9 AMo] Wolx) 1, silageF o $E o] ol AE3zl=1)
3 olfe FEYFZC] Ho LEI APHT 09 RFoz2 3FF s} A
gox gon, A7 silagedl A @A Ealsl Z4A5o] ammoniat B2 A
do] Foledn .E’_Iﬁ}ﬁCP(Zﬁmner, 1962; Weise, 1963; Voss, 1966).

Silage &AL d3] 8o, AEA £8&4 @+3E0| bacteriad) 9
3t frlatez M|, Aol #3Fo] Frislm pHY Rol Al HA u|HE 9
5ol AdAHAY, 2 TEAANA FYre E4o] ANY "M &4 WS
Asted, 4 2R FNE Yo Fasiy, 1 Ay B2URY LaE AR

Ha

a3 ¢E silages ZAFed FEd M F9 s HAF o o)
AE FFE I/ Aoy, 1 A A5EYe] F718n 2R #4838 38
o] Aoz F&HHIL(Weise, 1963), #7143t Ao ¥zl EZo| S8
FLELE Ao 7z E F/MNE + UA € dE FE FFE A7 59
FIEE 5F 45U 4FE Fu 9AZY LR R FLY Aoz,
Gordon(1961)< Mg o] F& #Fo| silaged ZAEEHA AA HFE vz
Ruges, Zimmer(l973)E CO 41

Hinks $(1976)2 ool 93t HEXZEo] i Assiczn sigod,
Komos F(1967)2 A& Z71dle= A7 2E silaged 7AE 43l8o] ti #ZAasg
o 2astd. 22 Fdred AL F5716dM IE57E2(PE 3BRK)N A=
g silaget 433 FZol HALu(Edwards 5, 1967), 7718 238 L 61.1%
AlA 642%= FIFtAoU Fdart AA2w, cellulose A23HE 61.1%00A
648% %2 fFrdtA FrtetA L, ©] A7 in vitro 23&L 66%J 1, G
FFol 8% AT Taji(1967)= A& FAINA Fx9 {78 4se&S 2AUd
b 257), Mstx7] @ K574 2k 720, 690 2 65.0%n R oE[T) ©
3k Wilson 5(1972)2 29 silagel A in vitro 23+&& 720%9 A 586%=2A %
FN2 25 E Z4s33, pHE 48004 3972 Holztxn &

0(

F3tn

O
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Silage Mg Ho] ¥ ZA$Y silage MEZH AT ALl F& F29
silage€ Axs7] Halxe AdrtA] Mel € HAAE AEsd 2EEAY A
A, 42 ¥ # 3714 ¥dwx F9 E%E d&+ Yot McDonald
(19DLE TaxAe AfAe SstEdQ 9, J7/, &4 ¥ 2aFe& s
Ad, 22 E AAs] Al E A7 formaldehyde & AM&stn Yoo, &
714 A PAAZE propionic acid 5o AFe @4A 2 ammonia, F R4
25 ZHoze 249 e nowey A4S B43E Y FEAE H
7beteE Aol $obn R 13t Virtanen(1949)2 zHE HbE2A 2 A gatoly &
A4S H7tstd pHE =43t silaged] 71343 FFRE Eolm RATFE JA
g 4 Ao LFEHA 2T, Boshtedt 5(1941)2 alfalfa W zol 24 SF+8
bt £ AHE deda 3929, Shockey 5(1985)3 Moon %(1981)& o
2 7tA BAE HEF H7HE silaged] FFo] MMdTn B aEHo

avtel F7bEolY 71EF FARAAES o] £3tA silaged] FAE FHAIE @
T2 3 F(19%1) ok & o]&3td WP, A9y, AIVY, 24F H7ME silage
d3olA A71&e] Hoh /b FERo HEIH L, 11969 AEY silage
of &g Aol AERE F717 ol & 7130l £ ¥AY silageE A
2% £ Adx stgen, =3 (19700 FHE WFd silaged] AZA HolA
FH 30% H7HFot AHel st Fuxn sHo & F(1989)2 lactobacillus
plantarum® formic acid®] ¥7}7t 45 silage T & 9L vAgn 8
Aot 22 FIELEE EF3U] Hstg zddFo] B2 Aud 848 Hibste
W (o]$t H 1959)7% o] e AR FHF £, FAUFE Hssld xS
el alde] A3 pH7 ERTtn Hnstdoi(z, 1970).

38 Morgan® Estrange(1979)% grass mealol] #4FS #7138 silageE o %ol
B8 Aol oA Al HHF, HFAAY FHLAY AP T, Q] 4
g7l 8 T FAAYD Aolsb AT B o, Waldo(1984)= formic
acid®] 7t &l 7187 energy A3t&3 fFANF 27 2% FUF HUH
3 Mgt £ formic acid A7} silagers 714 Z2Ad 9% F2 fjAHe

)
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TEFF £ silagedM S ZRHolgtn Bausdoi (A} Theune, 1979).
T3 formic acid H7F EZA % silageE FAT A AGAFAN S5 WA
o] formic aicd H7F77F FH 2] Foll vla) E}on, $§ 1Kgd Wi 285E
AtgHl e AR EAY D BastQo(y 5, 1987).

A3} (1987, 1988) 222 7 F(WDL ok silaged] FA 4L Aok +2
R @55gol R H silage AZA B AR, TEPL Aststel o) Y@ 2
154 ZASg e, B¢ H7et™ silage®] pH7E Wolxn F4F Qo] F7}
of Fdo] MAH &4 silaget 2 FA9 silage’t AUt T YT &
-9k £ silage AZA AY FATAE Fohsd Fdo| AMYYE A7)
o] ¥ 15 tHMoon®} Sundweeks, 1981; Shockey$} Conard, 1985).

AR 488 9 23EEE ARV AU & ey 4B 22F g
Bl R ALY P AE Tl met 2A Holzt ue, oS BF AR HHF
= AoaAC ddz 2 1sgchBull T, 1979).

71EE a7E AYFe =58 2Foz A HEHA Rilu Be o] ¥
Ha o] F4A AAAEHE AYIA S EI] AFoM Al BEAY Z AgE
Mol o] &E&E FAANE F e Wo) A3 sF=HT Ut

A2apd = AFolA M- ARA silaged TFL WE2TF7 4539d vlEo
formic acid, propionic acid ¥7}t&€ 3% ¥2& mixture(F+P) 7t 25322
2538929, Kem Lac, M F % P-1122 371771 42 35322 A5 1,
FE HbtE 25822 Aoy 849 mixtureM+U) H7tFE 4582
2 o7t LA A EE AR A silaged TF LS 2T 45FUd v Eo
formic acid”’} 258 22 propionic acid #7}+¢ mixture(F+P) 71+ + 3582
2 A%3tA3, Kem Lac® P-1122 H7} 471 47 35322 A4s3dos H/M
F H7tte 25322 Assden, @9 H7l7e 25322 4ssiied
mixture(M+U) H7}+& 3FFLE 45T A7 AU

wetA & AfelAMe DAF AR HHES ol &3t Az A 2 A}
GEX ALY A v A3ES At AARRA AdEA ARA R

& H4r 1 jo
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T334 H71E<Q formic acid®} propionic acid®] mixturest BEF 2ol F¥
3 FIUL o] &3t AAHRE AFE, AALGZE AR MEZA MG 2FHH
9l formic acidst H/M F 2 B9Y F 2ol 4% FEE ol &t AdeAE
Azstel 2)Rre AAZHAR, AFF, FH2E R ZBAAL A= &2 ]
%9 AsAAY FAYF L AREL X AHE XAEEEH teE 2
FE AgFe £48 WX WP AE/IA FRA g3 AHFE zALs At
718ke A 7] At FY3A
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A24d Az 2 By

L vkl A3 AldalAe] 28tg &4
7 AR A E A A=
Ad HFAALEA s 233 AR S 2448 APF F 3~4cm A7

2 AAEE o9 HEY AP silageE AFRdPY3, AHGEE silage:s M2
40cm, A2 30cm, £°| 30cmaA7|2 A &&Hct AP FE formic acid(85%, F),
propionic acid(53%, P)¢} F7tA& E¥ ¢ mixture(F+P)2 Zt ALY ANFES
Z+zt 04%, 0.07% 925 mixture(F+P)E formic acid® 0.1% % 1 propionic acid
7} 0.01% At

Bl €47t silage inoculant® Al4-%+ Kem Lac, H/M F$} Pioneer-1122
Hew zhzbel H7M¢EL 20g/ton, 28g/ton R 2g/tonl. 8 HZH e S s 2zt
Zt 25L9 Fx gl &8st 24A17t oAH] T4 Fo A&t ed olW zZt M
7tre Aee 44 1x10%g, 5x10%g 2 2x10'%gel

FELH7TE molasses(M), urea(U)8} F7HxE EFF mixtureM+U)ZE
molasses ¥ 7t ol = sucrose® 3F 25.6%2 molasscs S
o] = nitrogen ¥ F 46%<A ureaE 0.1%F H718tY 2o mixtureE molasses
05%9%} urea 0.05%& &% H7sld o

Silage A= ¥ 242 47 9] vjddle] Y& ¥ AFPZ2 F7|E wjAste ¢
Ao A2(25C)dA 857 AFSEAM A¥S Fys4.

U FAS AR " ArgEE
= Agdd Agd TAEFL HFHe cannula’t AEE FIAF
580Kg < Holstein 34 3500, Al F9ZFE AF9 2%E 1Y 23]( 07:00,
19:00) Wro] Bostgion zAtgd FFAIE F4HEL 7 3 ook oldf A}
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8% FFAEE AL AlERon ZAlEE ¥ALS F93%9 32, 23 mineral
salt block 2 A4 A1 A}

o AdAA
ARAS o] 8F ALHA AxA HFAY Feo & HIFALH A9
e wedu 2358S S48 A3tY w39 cannula’t Z3€ Holstein 34
TE A wF9 HFEAE (24, 48 F T2AIZHE 3utEHA A3 E AYS
T 83t f tH(Figure 2).

w

2}. Nylon bag =2t
Nylon bag < pore sizeZ7} 40um <! nylon ¥ (Nybolt, Swiss)< o] &3}
o (Uden %, 1974), internal dimensions®] 130x80mm, surface area’} 2F 208 cm®
A712 olFe2 ABIIYL, tAFEE T4 AR trappingS AL A
59 AMHE LoldtAl sHH(Weakley T, 1983; Nocek = Grant, 1987
Olubobokun # Craig, 1990).

A

ul, AE A3
AWM dEL3E £HE 93 nylon bag ol EEFHY A A
LAY RIAAAYRS 22 4 - 5g¢ Y3 nylon 2 23 £ nylon %ol
wol 39 - 40C o &5 o 308 AAANN F wFodle] ¥ 24, 48 R 72
A7t vl &3t o (Figure 2).
Wi} A1zt M2 nylon bags FAT F HE Eo] UEW7tx A F3AL
2 32 £TEAA 283 MH31 60C drying oven oA 48A1% AZ F

g Ade4sES FHAH.

Jpe
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A

A

i f718 25he

BHEAY F718 238(%)2 nylon bagoll EFAH A 2 A2

¥ AYF ALHRAE 742 4-5g ¥eF wEYUd ¥ wlY F nylon bags
FAA A, AxFF K718 FFHE FAHI}A K718 238E ANSAC

2 ARY ALAA Foisk AfS BAHl AT 9B
7h AR AR Az
A 2xadx AT AAARZ silagee] TASFS HZT7 4%

Qldl ¥]3}le formic acid, propionic acid 7}t & 353 L2 mixture(F+P) 37}

£ 25822 Asstdd. 282 Kem Lac, /M F ¥ P-1122 #7t3Ee &
7zt 3FFLE dE2FRY 453, 32 HUlTE 258LE Aoy 8
A (Urea)?t mixture(M+U) H7MFE 77} 45522 Aol7F A

AMZEZ X AW A silaged] FASTEFL dZ77F 458Ud 818 formic acid
7} 258522 A4s39 e propionic acid H7F7F9 mixture(F+P) 7l &

o2 dgxFRg 453 Kem Lacd P-1122 #H7t+#7F 2444 3582e=2 4
FaRes H/M F 377 25322 e 28z 292 373e 253
o2 AsdRe™ mixtureM+U) H7tE 358 LR Assdod 84 oty
45HLo2 279 Aolrt AU

metx E AFME AAHRA ALHEHA AzA HPE BHHA HIHEQ
formic acid®} propionic acid®] mixture H7}7 3E H7t F Aol £YF T
I 1%E #H7lslo ALHAE ARsAR, AAIZE AALERA AZA M 2
Al formic acid H7t¢+ H/M F #H7F =& 39 H7l § 2o 4% 3
(sucrose 25.6%) 1%E 713l 1996\ 104 AL #AE A =x3d A

rir
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=

2 AELE 2F7] BRAA AIEFA F 45959 F{HSFAAM AF,
Ak, BlFAIZ R AR FEel AN 27TFE Aestd Ae2d 958 wixsEx
19974 39 %E 4472 H4FS YA A AgBE = L5V EH B
Aty ol Fil9g dAstgen, Fdste ZAMEE 19969 109 Az A
8 AE R AAEZE 29I AR dzTR ALY S5 AldgAoy
FALRE P AFRE 1Y 28(06:00, 16:00) BA9%t B P4 ARHSFEE
st L, #fE= Tandom? ZFARe)A 06:00 R 17:00 Aol A A&,

o AEAA
s 2482 S5 AYdAAE F93%e dZ2TF(Control) et A A
WAL A FdF (A ) € AIZ2E AYIALG YA F9F(HADE Y
o] 433} 3 Table 66).

Table 66. Experimental design and the conditions of experimental dairy cows

Treatment
Item Control

I 11
Silage types - Cut rice straw Square bale rice straw
No. of cows(head) 9 9 9
Body weight(kg) 593 597 587
No. of calving 2.3 2.0 1.9
Days after calving 137 132 134

Milk yield (kg/day) 18.3 176 19.0
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2 APAE 2 AR BY
2 Ade ALR " FFAE, S ALY A, A" 2 A2 Ay
Atd#El A o 38y 242 AOAC W (1990)d gt BAslaed, 1 Ad:
Table 673} ¢},

Table 67. Chemical composition of feedstuffs fed to experimental dairy

cows(%)?

Item Dry matter Crude protein Crude fiber Crude ash FEther extract

Rice straw silage

Cut type 443 4.7 305 12.1 25
Square bale type 439 43 306 12.5 2.3
Comn silage 30.7 76 21.2 52 25
Concentrate 89.7 185 18.7 89 16

® All values are expressed on the dry matter basis except dry matter.

oAl AAE 24
MY eHF eFo] Felstt wFARS ZAEe F& FHsx,
AE FANZES AT 9A ALY G A WF FAT AAD
Fom, FEEFol wet dE HABL WAA

to BN

uh AR 57
AR 2AHLE AFAAN AAER 1Y 23] FREo olE FAT F
Bade] 194 BT AL ALSGAT
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A FEdd FA8, 9 FHS ANEE AHE 98 40 °CY
water bathollA 5-1087 WAl F1AA 7}2%% Milko-Scan (Foss ElectricA}
Denmark) A& 24712 £Ast9ct

3. BRA A=A FA7t HE 9 A wAE= I

7h AR A e A Az
ZFs Ao vtAtAzZ A 2 Adx ATFAHE o]l &3t A
R AAEE ARE T3 HrEHIE 53 B (sucrose 256%) 1% S H7HatA
96\d 10€Fll BldH S o] &3t AIAHAE A=Y

G 4Egs 2 FAE 4A

B Agel Ag¥ FASES FUIH SAFAA TAF AS 260kg
AE9 % $4 1852 Stanchionol] Bo] HAY ARHHBL 205 QY=
sAh & 15%8 AT 654 wMAstm 19969 1090 Axe 4P AL
g olgsted 15079 du]7|zk ¥ 19979 49RE 697hA 84U AYL S
ST L AlFBeE AFBAGRY BY AGFBePYel Tatd AAsHo
o, Felshe ZALRE 4¥4 A L ALEE 93 ALY dET2 AL
@ Wadolm SFALE WSS ARE 1Y 280800, 16:00) TAFLOH B
$4 AHSFES Ao

o AEAA
NS 4¥e R FAs HEF(ControDet M ARD At A

FYTFAHATD) R AAAGZE ARY ALHA FAFHAME Yo £33
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THTable 68). TFAIREE AF 15%E 43t on zAlge AFA4AAG

Table 68. Experimental design for Korean native cattle

Treatment
Item Control
1 I
Silage types - Cut rice straw  Square bale rice straw
No. of cattle(head) 5 5 5

Body weight(kg) 267.34 265.72 263.94

gt AlgAtE 2 AEEY
2 Ao AlEd v 8 FFAE, ¥R, AFE € AIE PP I A}
Ao 3std zZALS ACAC WH(1990) 9ldtd HEAMded, 2 das=
Table 699} 2t}

Table 69. Chemical composition of feedstuffs fed to Korean native

cattle(%)?

Item Dry matter Crude protein Crude fiber Crude ash Ether extract

Rice straw silage

Cut type 44.3 47 305 12.1 25
Square bale type 439 43 306 125 23
Rice straw 89.4 54 332 5.1 1.6
Concentrate 87.3 105 3.3 6.0 29

® All values are expressed on the dry matter basis except dry matter.
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o), FA %
Aze NYANYZ B 47 AL T2 5 Aol SAsPon,
APANA R FRAE 29 A% Qs FRFAE AT,

uh ALRAIA %
AERATE BAFNA BBL AP AL AABoZ s zAlze
SFNEE TREE 2HIA.

AL ALE RS

AMBEES AEAFHT dE FAZE A

4. BAEY
APAe] digk FAAEE SAS(1985)S o] g3l EBAEY 3%
F-test& AM&3tx, 72} AHe HFd9 §94 FAL Duncan’s multiple range

test (Duncan, 1955)° ¢}t t}.
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A34d Ax 2 2%

LowEeh) AME AdeAe 238 23

7t AE 4A%E

A U E 2 Fd4 FHuld e AAE AYE AdEx g wEdu
HE 2382 Table 707 2tk 279 ZA$ 244 7H4 43180) 302%d H]
&t Formic acid, Propionic acid @ Mixture(F+P) 3717 Z+zt 326%, 34.3%
R 333%2 =4 Jeter Kem Lac, HM F 2 P-1122 #7t 7% 22 33.3%,
334% 3R 309%%=, Molasses, Urea ¥ Mixture(M+U) 77 2z 336%,
339% R 341%2 o FAHA Aol AU WY BN dzF 4
3& & 394%20d ¥ 89 Formic acid, Mixture(F+P), Kem Lac, H/M F, P-1122,
Molasses, Urea ¥ Mixture(M+U) 7= 22 437, 41.2, 40.0, 40.9, 40.3, 41.4,
429 9 437% =2 Aol7t Qo Propionic acid 77 E 481%2 ¥ o2 &
A Ye R oH(p<.05).

g 2A1 A dE2TFe 4388 459%<d ¥ 3tY Formic acid, Propionic
acid, Mixture(F+P), Kem Lac, H/M F, P-1122, Molasses, Urea %
Mixture(M+U) 7}t E &2 464, 494, 46.1, 45.2, 456, 43.3, 46.5, 486 L 47.6%
2 fAHA Aozt flv Aoz JEyd Ad 4RI A BS ApdE A A
7bEol ste] AEA3Eol FUtsU 2ARA N E 2 Aolst o] MBS 2
T &880 AV Y Aoz YZEH.

AP EE ARPAD YA BFAY dE A3tES Table 713 Zo] iz F9
B 24NTA A88o] 293%d ¥s Formic acid, Propionic acid %
Mixture(F+P) #7t+& 24 329%, 288% 2 313% 929 Kem Lac, HM F
2 P-1122 A7t 4 32.8%, 298% 2 29.7% =, Molasses, Urea ¥
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Table 70. Effect of silage additives on in situ dry matter disappearance of
fresh cut rice straw silage(%)

Rumen exposure time(hr)

Item
24 48 72
Control 30.2 39.4° 459
Acids
Formic acid 326 43.7° 46.4
Propionic acid 343 48.1° 49.4
Mixture(F+P) 333 41.2° 46.1
Microbials
Kem Lac 33.3 40.0° 452
H/M F 334 40.9° 45.6
P-1122 30.9 40.3° 43.3
Nutrients
Molasses 336 41.4° 46.5
Urea 339 429° 486
Mixture(M+U) 34.1 43.7° 476

*® Means with different superscripts in the same column differ significantly

(p<.05)

- 193 -



Table 71. Effect of silage additives on in situ dry matter disappearance of
fresh square bale rice straw silage(%6)

Rumen exposure time(hr)

Item ;
24 . 48 72

Control 29.3 374 443
Acids

Formic acid -32.9 385 459

Propionic acid 28.8 36.6 437

Mixture(F+P) 31.3 36.4 425
Microbials :

Kem Lac 328 375 443

H/M F 29.8 36.9 41.3

P-1122 29.7 34.3 404
Nutrients

Molasses 324 40.1 44

Urea 31.9 37.7 46.4

Mixture(M+U) 33.2 387 465

Mixture(M+U) HA7t+E 242 324%, 31.9% % 332%2 FoH< ztole AU
i 48A1HA dE2T-9] 42318 374%<dl ¥]8l Formic acid, Propionic acid,
Mixture(F+P), Kem Lac, H/M F, P-1122, Molasses, Urea ¥ Mixture(M+U) &
7b7E 27 385, 366, 364, 375, 369, 34.3, 40.1, 37.7 € 3B7%Z 24A|tA ¢} v}
AR Z FY9HA Aozt . wF AR dE2TY 4£3E&S 4.3%UH
v} 8t Formic acid, Propionic acid, Mixture(F+P), Kem Lac, H/M F, P-1122,
Molasses, Urea ¥ Mixture(M+U) H#7}F5 242 459, 437, 425, 44.3, 41.3, 404,
444, 464 2 4652 FY4AHA FAol7t gt RO YEY A A FAdE
29 A4 AldAAHIE st A H o AdH A FHAL FAHY 43
gole BAV gle A2 Yyztdd.
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. 7718 &3tE
A, UIAE R YA Hbe wWE A A FAIGH A gAY &

712 4382 Table 728 ok 2T S 24NA {718 23t o] 31.3%
A dl Y3 Formic acid, Propionic acid ¥ Mixture(F+P) #7}7#& ztzt 33.7%,
31.3% 2 304% % ztol7t glle™ Kem Lac, H/M F 2 P-1122 #7175 z+z
334%. 342% R 315%=, Molasses, Urea ¥ Mixture(M+U) #H7l+& ztz
33.1%, 335% % 342%E2 J¥a HITY AE FAY FUEHoY foFHA
atole AN WY 48A1HH dzFo] 288LE 416%U 4 BlEY Formic acid,
Propionic acid, Mixture(F+P), Kem Lac, H/M F, P-1122, Molasses, Urea %
Mixture(M+U) 7}t & 22 439, 406, 42.1, 43.7, 429, 417, 39.1, 438 2 43.9%
2 Aoz gl

g 72A 08 =Y A38E 453%2d Bl Formic acid, Propionic
acid, Mixture(F+P), Urea ¥ Mixture(M+U) H7}7 = ztz} 483, 48.1, 49.4. 49.2
R 491%2 FogHoz FIHN ek (p<05), Kem Lac, H/M F, P-1122 alc
Molasses 7} 46.6, 46.6, 44.7 2 469%2 HF4 X3 o7t gle Rez ye
U oA AR RALH A A9 Al A "Rl st {7 B4 g0l F)s)
£ Aoz 4ztgo

A AIANLAAY EAY {718 4382 Table 7338 o] giz?
o s 24NTA  297%<Ad  ¥lEed  Formic acid, Propionic acid %
Mixture(F+P) #7}+& 24z} 32.2%, 3268% 2 329% oo Kem Lac, H/M F
R P-1122 #H7t+E ZZ 333%, 296% E 304%2, Molasses, Urea %
Mixture(M+U) H7t7 & 2tz} 329%, 343% 2 34.7%=2 ztol7zt ¢l v 48
A dz7e §718 4£8&& 364%<d v 8t Formic acid, Propionic acid.
Mixture(F+P), Kem Lac, H/M F, P-1122 ¥ Molasses #7} 7+ zZtzt 378, 375,
375, 385, 378, 39.7 % 375& Aol7t Yoy Urea ¥ Mixture(M+U) H7l+&
Zt2} 435%% 433% %2 EFol vlgte FgH oz A delwth. wiYg 722 A
29 A38tE&L 409%<Ad vldd Formic acid, Propionic acid,
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Table 72. Effect of silage additives on in situ organic matter disappearance
of fresh cut rice straw silage(%)

Rumen exposure time(hr)

Item
24 48 72
Control 31.3 416 45.3°
Acids
Formic acid 337 439 48.3*
Propionic acid 31.3 406 48.1°
Mixture(F+P) 304 421 49.4°
Microbials
Kem Lac 334 437 46.6°
H/M F 34.2 429 46.6°
P-1122 315 417 44.7°
Nutrients
Molasses 33.1 39.1 46.9°
Urea 335 43.8 49.2°
Mixture(M+U) 34.2 439 49.12

*® Means with different superscripts in the same column differ significantly(p<.05).
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Table 73. Effect of silage additives on in situ organic matter disappearance
of fresh square bale rice straw silage(%)

Rumen exposure time(hr)

Item
24 48 72

Control 29.7 36.4° 40.9°
Acids

Formic acid 322 37.8° 414

Propionic acid 326 37.5° 40.4°

Mixture(F+P) 329 375° 39.9°
Microbials

Kem Lac 333 38.5° 43.4°

HM F 29.6 37.8° 40.5°

P-1122 30.4 39.7° 40.6°
Nutrients

Molasses 329 375° 41.7°

Urea 34.3 435° 46.8°

Mixture(M+U) 34.7 433" 47.2°

2 Means with different superscripts in the same column differ significantly(p<.05)

Mixture(F+P), Kem Lac, H/M F, P-1122 ¥ Molasses ¥7}+& z+z} 414, 404,
399, 434, 405, 406 R 41.7% =2 ztol7} ANy Urea ¥ Mixture(M+U) H7+F
T 4z 468%% 472%2 R T vty FofHoR & YE S TH(p<.05).

olde A3z ARPAIYHAY HE L FIE A3 AP} A2
FelEo A detded ol RA 4% AolrgE HIME TF L v I
Ao FA4HT 4G 2 AP J§ zol2 Yz
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F RO (p<.05), AHATE AldEiA] AHFLS 12%kgo 2 diE 7ol vl3td {FoH
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AE AAZFE dz27Y S5 AHLHA F977F 17.7kg Adl vlet] A dd
A AR FHTE 170kg 22 oF 4% @ston A4 E HIAAYRA] FA
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pel=3

=

L

Wy AH2e MY RYAYAA FATI 228kgo 2 AZEE HHAY
g2 g7 223kg #F Aoyt gRew &4 AMYHA g FE 252kg o2
A PPAAAN FATHG o 95%, AHZEE RYALAALG o 115% ¥
A GEou o1 stole AN
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Figure 14. Silage and nutritents intake of lactating dairy cows
fed fresh rice straw silage with different binding
types.

Table 74. Feed and nutrient intake of dairy cows fed fresh rice straw
silage with different binding types (Kg/head/day)

Item Control Treatment
I II

Feed intake®

Concentrate 12.0 12.0 12.0

Corn silage 226 - -

Rice straw silage - 14.0 129
Nutrient intake”

Dry matter 17.7 17.0 16.4

Crude protein 252 2.28 2.23

® All values are expressed as fed basis.
® All values are expressed on the dry matter basis.
<d¢ Means with different superscripts differ significantly(p<.05).
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Figure 15. Milk product of lactating dairy cows fed fresh rice
straw silage with different binding types.

Table 75. The average milk production of dairy cows fed fresh rice straw
silage with different binding types (Kg)

Treatment
Item Control
I 11
Initial 21.3 20.6 22.0
1 - 30 days 18.4 16.9 17.1
31 - 60 days 16.4 152 15.8
Mean 174 16.1 165
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of fat solid-not-fat(SNF) in milk fed

aw silage with different binding types.

Table 76. Milk composition of dairy cows fed fresh rice straw silage wi
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Table 77. Body weight gain of growing Korean native cattle fed different
roughage sources

Treatment
Item Control
I It
Tnitial weight 267.34 265.72 263.94
Final weight 347.31 361.73 355.26
Weight gain 79.97° 96.01° 91.32°
Daily weight gain 0.95° 1.14° 1.09°

*> Means with different superscripts differ significantly(p<.05).

U AR HE 2 AlEEE
ZAe 2 HZAE FAste dx7d A AHIALEA S (AME
1) 2 A2 ARFALHEA F9F(He DY 125309 AEAE A% &
At 5 & & Table 783 2t}

A AG7BEAY sFAIRE ABHAF S dEZF7) 33220kge 2 AP HALY
gA 47 € AZ2E ALY A AT 326.12kg E 331.80%kgH xbol st
fried=d

ZAlR EAHSS ¥IFAFA dARF7 25241kg d HlEt] AAd A
AL FoAFE 27313kgez Fvlstgoen Az AWy FoA3e
26783kgo 2 A Z7}t A H(p<.05).

F AEAHNFS =T} 58461kg AUl wlstd AW AYRAALUAR] FoAT
o} AMZE ARAALAA FoAFE 599.25kg T 599.72kgo 8 FAHoR F7)
S tHp<.05). ALBRAEES HWAFTH T/ 73104 vldt] Ad ARAAdAA F
AFE 624012 AT E AYPALEA FATE 6572 A HERFH(p<.05) A
HAL o] &5 AYAA ARV} vF % FAF Y AREE MM 23H
A Aoz AREH.
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Table 78. Feed intake and feed conversion of growing Korean native cattle
fed different roughage sources

Treatment
Item Control
I 11
Concentrate intake(kg) 332.20 326.12 331.89
Forage intake(kg) 252.41° 273.13° 267.83°
Total feed intake(kg) 584.61° 599.25° 599.72*
Feed conversion 7.31° 6.97° 6.57°

*> Means with different superscripts differ significantly(p<.05).
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