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sSummary

Experiments were conducted to determine the effect of pasture
altitude, fertilizer levels and maturity stage on jo-a-jae-bee

(Setaria chandrachne, HONDA) production. Trials on digestion and

ruminal VFA concentration were also done with sheep fed either
hay or silage of jo-a-jae-bee, in comparison with the hay or silage

of Japanese millet (Echinocloa crusgalli var. frumentacea) and

Johnson grass (Sorghum helepense (L.)pers) , respectively.
Proximi:te analysis and ass-yes for minerals and amino acids of

the hay and silage were determined.

Results are the following :

1. DM yield and proximente analysis. DM yields were significantly
(P<0.01) different between the forage species : 2099, 1588 and
944 kg/10a for jo-a—-jae-bee, Johnson grass and millet,
respectively. When jo-a-jae-bee was grown on pastures at 200,
400 and 600m above the sea level, DM yields were 1843, 1434 and
1116 kg/10a, respectively, showing a decrease (P<0.05) with
altitude. Fertilizer did not significantly (P<0.05) increase
DM yields of jo-a-jae-be. As expected, crude protein content of

the forages decreased but crude fiber increased with maturity



(P<0. 05). Ether extact content was higher (P<0.05) in hay than
in silage.

Minerals and amino acids. Ca contents in hays and silages of
jo-a-jae-bee, Jojnson grass and millet 0.23, 0.39 and 0.39% and
0.24, 0.39 and 0.42% , respectively. Ca content in jo-a-jae -bee
was much lower than in millet and Johnson grass.

P contents in hays and silages ofjo-a-jae-bee, Johnson grass and
millet were 0.19, 0.22 and 0.33, and 0.19, 0.27 and 0. 33%
respectively. Fe was the only mineral that was higher in Jo-a-
jae-bee than in others. Among the indispensable amino acids,
lysine content was higher in hay of Johonson grass (0. 70%) than
in that of millet(0.61%) and jo-a-jae-bee (0.60%). Interestingly
when the forages were ensiled, lysine was much higher in Jo-a-
jae-bee (0.75%) than in Johnson grass (0.62%) and in millet

(0. 37%). Levels of all the indispensable amino acids decreased

with maturity.

Feed intake. DM intake was highest (P<0.05) in sheep fed millet
hay (781 g/sheep per day), followed by sheep fed Johnson grass
(774g) and jo-a-jae-bee (629g). However, when their silages were
offered, Johonson grass (787g) was consumed most, followed by
jo—a-jae-bee (642g) and millet (550g). DM intake decreased with

marurity and was higher (P<0.01) with hay than with silage.



4. Digestibility. DM digestibilities of hays and silages of
Johnson grass, millet and Jo-a-jae-bee were 63, 60 and 57%, and
45, 51 and 57%, respectively. The digestibility of Johonison
grass and millet decreased with maturity were ensiled. DM
digestibility decreased when maturity (P<0.05). Digestibility
of crude protein were not different among the forage species
but decreased with maturity (P<0.05), average values being 60
and 50% when harvested before and after early bloom ,
respectively. Digestibilities of NFE, ADF and cellulose of
hays of millet, Johnson grass and jo-a-jae-bee were 60, 58 and
54% ; 58, 55 and 52%; and 62, 59 and 57%, respectively.

Those of silages were 63, 59 and 57%; 62, 55 and 54%; and 65, 61
and 59%, respectively. In general, digestibility of jo-a-jae-bee

seemed to be lower that of the other species.

5. VFA concentrations in the rumen. Total VFA concentrations in
the rumen fluid were 86.8, 69.7 and 48.9, and 104.9, 70.3 and
49. 3 mmol/ ¢ in sheep fed hays and silages of millet, Johonson
grass and jo-a-jae-bee, respectively. A significant difference
was detected in VFA concentration between sheep fed different
forages, being highest with millet followed by Johonson grass
and jo-a-jae-bee. Interrstingly, percentage of propionate in
rumen of sheep fed jo-a-jae-bee hay (19 vs 15%¥ for others) or

much higher than in that found with the other forages.
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Results of these studies indicated that jo-a-jae-bee is best
in GM and DM yield but lowest in crude protein content and DM
digestibility among the three species. Nevertheless, jo—a-jae
-bee may be an alternative to the conventional forages in Cheju
pasture because of its high yield with perenation and
resistence to the summer dry season. For a similar reason,
Johonson grass is also considered a relatively good forage in
Cheju. Drawback of millet is that it produces only seasonally,
although it has higher content of crude protein, as compared

with Johnson grass and jo-a-jae-bee
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s U R EEER BB BEFABRY KBHE HA K
#8t1 US wmuk ofa wHMol o2 AT MRt A BASE AT
gigol AT 1990 Kk HAE U MM £E@MT 252, 000 ha
(& # 91,000 ha®t fi% 4% 161,000 ha) 24 4 M 3,451,000 M/TS H
FHE £x MESIT JoU BREMHAKY #ERS BH/MHLE o F
AW EEHEFE SAREY EfREC HI Yo, oo W ER
FEO HEMLCS ANAE BEHEH £49 AERE SAHUSY,
19604 {t o]t} w4+ = B El faAK | § Aol #HiEsEl 1991FFoAT
1,653,400 M/Te] R4k EHE ®ARS, 1986Fc M ¢
stob7t E A7) Al RS e], 10914 ol 4,200 M/T9 alfalfa cube’l ¥
AU oWl AEMAEABY £ AN HE AR BT
% Aso] gon, Mo HARS 199140 2,200 M/Tell &3t 1 &
o] HE MMY HHolH.

suTgol A HmEr HAEDT AT HESY AKSTS RLBRUEEAH
B A Eo wete] EBHMMES E) WE 7-88 BMETIAAMT
¥ #5831 % (summer depression)o] doju # S £ Fo| ETHY £EWK
gol WolAY., HEe £FRM bolA HF T EES SEHMFol
GZME RBS wEsfel EENY KBS Fo A ma
b MELERS 68%E TA LA LETol ol FoAn. o w EEF
e BRMEAR HRS B HRS wAH] RE £EMAE HRY



eSS Tu. =3 HrAaER oY UG ¥ Y Ay Bry
AL Ak kM2 g2 sl
ol ¥ MMES] AFH MR LE MEES HE Z#HHM £Fo

HE#&stal M7 40l %3 ZobAu (Setaria chandrachne. HONDA) 9]

R e R A FIE TREMHS R#SH/] Bstol #<& 28~ (Sorghun hele-

pense(L.) pers), £ ¥ (Japanese Millet, Echinocloa crusgalli var.

frumentacea) % 3 [t#3dlo] MR FEMD £LEHS HFRID, E
MM MR RERHEME AT ES BES A8t X HFRrE
%478k o



1. e FAI EXXK

b HEERe A EXN T

XéE WEHEY wnd BAESEA AEX8] K (HERY &
B, #uft ME)s f-dude fMuRNc 88 HEHRSE BAKHE
L A mobxa Aok, 19904 E K B @49 ALY HEEK
1T 2,088, 000Fic] ol 20, olE @mEIGTH LEZ MEART £M
5,432, 000M/To. 2 #& =  Uth. HMExo] #HHES Bl wEws) #
¥H4%: ) 1 252, 000haol A 3, 451, 000M/TS] KK S 4 %, #EE &S 64%
S eI YRS LHEY WY $02 £Es YT Aol
wgh 20014 @49 HAEE AHEMT 2,046, 0002 Mk @
&S 7,527, 000M/Tell o] Aoz @aaso] ololyd Ml TN
ow By §FR{EYHE 565 000haol A REBEEE £EaL, Yol
W eEd NI 08 FHEY FHOZ o AT (BMAKES, 1990).

T Yol M e MA"DT AT HFE fMEEYWS &EH, Italian
ryegrass, &4 T, FIH, WF 24 fky %HOog (%, 1092) #HMI}
=38 MESH Avh. HAo MK MABEERS (FH, 1984)o] #3td
TR R ol 59.1% WAMAL 21.1%82 Mg ESZ #FA WA x
2% ol %3 Ut EW silage(14.20) 9 & (0.80FEE 28 o}
MRS 75%8 &2 FIASY AT £B MAY HaAN AARESY:
ERHS RS detul Tl ok (BAAKE, 1990). vz XERE



HEs FARRAZIA @®1002)2 K&} My FALES 2f
R g E S 25%0 B #star, 73%7F HAFY BHER L£EST UG
I ®wESFAY.

HAL 19708/ 712 K5 FEXFFHFRRAAN AHE FIAH] %2
U B T Rel wzt WA AL HREAT A BFH.

1982 & X vt AEMMAKLRS 3% o0 £xpd HAFL
7,872,000 M/T2. 2 o] % oF 20%7} MK BEHEOZ MAY AU 10864
of R¥MMibEo] 272 BHSA A FHAA HPYY MRS Ha #
ol 1 AUTH(FEFE, 1089). 19014 K HAa WA M 4 ER
8 Yt M/Toll E3t oyt MeEHE FAHSC ES 152 18F EiFol
o ¥ HA 1 ke¥ EHEo] 1989F off 49€ U dl o] 19914 ol = 160
goz 33ME/ Fotd HEm WHY YRS HEHAT FiFold. =3
Bt B8N 8L % FROE BER AW $24X, a4n 95, 23
o Mk RES WAstndel Hes THE #Rol oleidol mEaHT
ATk (B kK E £, 1990).

Lh. %E U FE/EY Fmol 0 E £EM

BEME KEEEESY ZX B ES Ul o458 mxw
A HMELEES BY & — XMWY HEES o R AU FHAED &
o Ewol Ud. BAANA HEHIT AT AkEEHEY KBTS HA

¥ dtFHH #HEZ A orchard grass(Dactylis glomerata), perennial rye-

grass (Lolium perenne), tall fescue (Festuca arundinacea), alfalfa




(Medicaco sativa), clover(Trifolium repens) %¢] ¥ 2 #xx =3 v}

ol MES AFWIBES 13-21T (Sprague, 1944) 2 o] oA Mkl
sy, 26C LLtE9 ®iBolA orchard grass$®} ladino clover & X
# 3 % (Summer depression)©o] MFaA doldttn #1533 (Glenday,
1955; JIi$@, 1956; Hilder, 1956; Brougham, 1959; Anslow, 1964).

Miaki% (1965) % €% (1967)2 #Effol WE FH3 KES AR
rye grassil= Ky3l fescueo| ttdto} mpAfzo] K HEo] 2ty HE
T, Smith (1973) T ®MimolA ZAE XMWY MEEYWS EBlEY
of thstol MEKSY WiLRH RKWaERe RS KE, E8WH &S
Hemgs Mgy e, mHpAKET K EAN L3ty
Koz "dolzvx 3.

AR fzel #I EMBEKS BES JIMASBN Y £ % (1966) 2
25T b milt o#s 308 Ut BME W orchard grass, rye grass,
timothy, red clover #%o] E##EKe] dojdtta HESFAY. E#HEH
ME doyls EFHOEE R REREREZ B} FRHPRE
Eol Holdow K AiEMALE oA, HEN FHAA =HA 25-
271C mE Tol mMEES RAS 27 4% KBS EMBERo g .

£%(1966) 2> FutatolA HES FaEHEHR JNF E¥ pHS A
Migsgolnd, B|MES XTI My EMHEY I8z 44
ME LN 1F4 YW HEE FAHAKES HE RS ool 3t K
we vk Aok |

g s HEA Ae REVY EF ARAEWES 1549 2



!

S5 F4H, 283 £RY %o] oo £HFY. oF HHEWE ha

L 4d 65 MT, 4% 75 W/T, %Y 55 WTS 2 4&F
Rig# 30 M/T (&, 1992)0f thdtol m% ol ¥, ELIHAT 56 WT
(Miles %, 1952; Ward %, 1964)¢] # itk 3.

B RS B EH Rilo] 18-40T (i 25-35T) #RmolAl E#
gl HFol o]FolA Y EMAMEYS 25T MLH Hil MES Yol
E#HEme AFo oYz A ¥ (Laude, 1964). Cooper % (1968);
Hanson# Barnes, (1973) & # & @Aty £F BR&M®E- 29-32T
olml Bk ARBET 16 T ®EM S v, Snith(1973)= K& 59
HiS 0-50 T #wolA £ Fo| maEsty el wet [HY £FE
wmS degda #wmEsdd.

Ch. % & U ¥ e LHSR silage BiEb HXE T IR B

M- Ed AREYLAdE o & PRS- K& AHMY AAE
st pikol wet AR EMEE 93 A o, Demarquilly$} Jarrige
(1970) & # & ol tdto] silagedi 7l kT BA HFimrEHol 2
o B, ot RAXY KPR (LYW ke¥ HEY XBWHH)
o] silage’} &ERY Wol 7] miFolat 3.

EEXY HIUERD BB @ARY FHY #N&Ed WdaAdx e
AA =, fpEmEEe] Mol wet jgihEko] Holx= FELS
¥ KBEAN WEEM] Zotxr7] WEolgn AT (Tyrrell# Moe,
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1975; Galyean %, 1977; Colucci %, 1982; Staples %, 1984). &3
fal ko] A kAol Mnetel wel HEE . MmUY Aol o HRE
of 438} # % % AUt} (Greenhalgh®} Heid, 1967; Minson#} Laredo, 1972).

Papendick (1973) & #itd4 e FMF ol WE DMER &S &7 71
% Wil silage, # &9 JEol2ty sHAU.  fE ] & EARIL M3
oYM ES %39 © o (Montgomery 9} Baumgardt, 1965), &S
silaget DMEEEL & o #M+ HiLE S K FAIIE Aoz 434 U
(Allison#} Osbourn, 1970; WA %, 1985). MK o WMMES Hitw
B HiLEW FRsMAd d8EEA T2 & YA=EY, Al &
o energyit &, WHMOLE, ZAK Y MMETESN J prEs @
oz g2d Ao (Ingalls %, 1066; Weston, 1968; Bull %, 1972;
Thornton, 1973; Lusby%, 1976; Bae %, 1979:).

Mitsure % (1985) 2> HKBXR & MK HAYUSH e K
ub et Wibxe 2R’ Au, 3% Tyrrell® Moe(1975), Colucci %
(1982) o] Migaptol th¥ BMEGEE ML xo] MMATS WS &
FTEY #HE3HA Y (Minson and Laredo, 1972).

BB %(1985)2 REMEES 260 MMBO R XM & &9 silageE
B MR HBoA wHEALE Mmetel o Witk Hopz a,
BREEHN NI ZEY silages HLAHO MBI & EY silageo
ato] WieEol BES| =Udvd HESFAGY. =7 BEREEMA AR
& % E T silageo] th3to] Wit=®o]l KM, ALBMol XA F silage
T §Fo| [t3lo] DM, OM, NDF, ADF ift#o] 5% Zgtou} CP WitL=®

_11_



e £/4 WolH O ol silage Mol KT HEIAAL IE #E
3t A ot

BA %1981 HANIAESE KAMHINE 59 silagee RESHS K
MEE H#d #£8, %ES silage 25 AW/ LB HA DCPY TDN
SRS #MAx RFolA L, silage Wik W7 & 10%¥E HwmstAS W DCPE
BES wMmE Rgor, TINEAERS BREHE BAT LR ALBM
=40 HEFAGD.

Lu and Jorgensen(1980) & alfalfa¥l % &9} silage® W& ¥ ME (L
¥0] 19 silage DMEE & 2 9l4g Yoy, L #EE 990g2 & silage°l i
Sl LEES Yol HMI UL, DM LR silage®} #HEMol ZERIL
A, CPHIL=®LS silage 70.1% # % 70.9%2 A & & 9} silagefd
of 27 Aty WwEF v UG,

B4 4o silage DM BN E S & K4 silageol t3to]l 1k Kk 4rsilageel
A Mmoo (Hibbs %, 1968), ® K4 silageoll formic acidS EEN
Su DMi{LES LK% silage®t ZE/F At (Russell %, 1978;
Lu %, 1979).

Papendick (1973) 2 XIMBs {9 W E&el E HES FIR nES
silage® M3t HHE S st HuF KR FR4FY 18 £OH
RE2 silage’} 9.3 kgt (dted &= 10.2 kg, B4 49 HBC
%9 silageES A —3HAI(11.0 kg) HMESIA 2o, olm]l Higty WES
HHREY HB HLEY silage B F 643 2U BEHFAMNT &#E 71%,

silage 69%¢ T} # &3t tl. Crabtree and Williams(1971) & f¥ &

_12_



ofl N&EES WMMAYY &Y HmMEe Huwdtdn dRoq, ERHANR
£ &Y BAUEES Ng&Eol R lignin? CWCE &l E7|W ol

2} 11 8} 9 t} (Thornton3} Minson, 1972; Thornton, 1973).

2k. =olxidl, E&Iets, EXROS £FHMN

% o} 2} v] (Setaria chandrachne, HONDA) v k%4 HEZ #Ro| 1m o
A e 7TAZ Badd. #® (19859 HEEARA KA Y
fFi@ol 17C U SAZRA LT EEo| 25cne LB EN 3t £Fo &
Y 6-98 Alolo] A FS tds] HESo] RS 2n REJUL HE
&t zolAule MF 4 EES 10a 150kg B, BT £+ R
ol k3l uME T AKEALCZ £ 2-30 BE FNE AAY 4+ UL
of, 7}& 1@ MAY EBAT LHEY silageZ FIADY.

Johnson grass (Sorghum halepense(L) pers)+t Alabama, Mississipi,
Taxasoll A Wo] #H#=E AT AE4L ABEYE MK (rhizome) o] 19. Tm
U gu #EL 90-275cm #Eolt. MF4ERS 10ad 188-502kgo] o
1y mio] k3 %Pt} Johnson grasst o S Mo 4 Fo] HHI
o] o] 8 Hol BT E #MET OF HE URS M XNKE BAED
o] #3lo] 4 & 3-4[ (Bennett, 1973) B E HFMY mHHo= FlHAYo
F3, =3t 7}2 3 F|AA = boot stageo| silageyt & E=Z F ot
(Henderson# Robinson, 1982).

%% 3 (Japanese millet) & MU Muisftiol W+ % GMST WE
thol 3tvl, B FolA T Y HEs FHI w2 dHA UG

_13_



(RE 4 %, 1081 ; 4 %, 1081). 10404& 4t Sauvehe I #Hosyuwii>
74,000 haoll ol28 H#i H#EHT AT LS AN, 2B EM, TK
O — i oy, HEEMS 3,000 ha =2 #HEAY. Io BFE
e 13-25 TE (4BA %. 1081) MF 4 jgo] #5381, sorghum £ 34+
ool g4 FAE FEMHCN) hEfabge] dov, #ME% 2-3EAA FX
U g AHEE & JdT 1E£4 @yl

0. ¥ U AR BXXSE

R ES] BEEIRUET FAKS K VAlA BEHIN, SREFS E
ol M KK W2 ligning &l FotA =2 22 (French, 1957)
#4 slo] dth. D'Hoore9} Coulfer(1972) & fi K {ip e B4 MBS =
o B M HEEKMMol LES 1, Mohamed Saleem(1972) ¥} Vicente-
chandler(1974) &+ fEfE &S] Mt HES £EMS (tBm Ml EE
S #dx dgoer, PE #EMNFH e KEA PERSES HmAZY
I #HESAY (Little %, 1977).

BWET £Fo Eirdo Wt SIREWACN) I P aEe] WS o
DM, ADF, Lignino] #ji=+ K@ CP& &S #4 ¥td (Wilkinson, 1970;
Miller and Cowlishaw, 1976). Reid % (1973)2 # & ¢ CWCE %o
teatol &7l A mESHA Mimstel, M EY Mol wel HEEXKY HH
FRolU MixkS 4Ed 2RI A HE3}YU (Chheda, 1974;
Aken’'ova, 1975; Crowder and Chheda, 1977). Strickland(1974)F #% & &

_14..



g AR EEE EEY MM #MRE HYoo, HEN KERY SR
o] gt kg L TYW DMRBEE &Y MRS BTG #HESA
t} (Thornton and Minson , 1973). &iliolA AME wH YW lignin %
WKW EERES BEESA Mol (Van Soest, 1965), W H &L BT R
ol ttotol M s AR BRME BT A2 42 A Ao (Minson
%, 1976). HEY @ H{Ee Hibxol L¥ES FT EE2 oy —a
oR MmBpikols] AT HETS BEFHBEEN LI HiLko W&
muotola} Wirxe B EE7 ¥4 w21} (Milford and Minson, 1966;
Bula %, 1979).

Deinum and Dirven(1975) o] & "l # &9 WES @E 1T LHY
of ulagl H#YMHIALES 0.79-1.02%7} #4 s, Minson and Mcleod
(1970) &= @E7F 1T wmated HitxS 1.14 ¥ @A ety #®iEsgd.
Mohamed Saleem(1972) # Reid % (1973)2 o4& ol t3to] HHK I HE
o] WitRE HA o it dF S od HE AHY K%
ol wat £719 WS 2@Wdte, HEA CPE®&e Yod M=y
WM ES M4 du (Raymond, 1976). PE&EO WS HES HMME ME2
mitxol Wmst, MHEES P Caf ol BEHEMNA MEIE U
(Ozanne %, 1976 ; Eng %, 1978), # E W Cag &o] W3ty MiER
¥ R B & = 0 (Rees and Minson, 1979) 5o}, silica® 3 @7 #
B3t &u Witk @4 (Van Soert and Jones, 1968) #uin #i#
3t o
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2. R AW pH, VFA £ FA

EEEEO HES HBMY % ey EEol &8 Frold £xH
= @M JRAFMS acetic acid, propionic acid, butyric acid, iso-
butyric acid, valeric acid, iso-valeric acid #%¥°]t}. ol 2 & VFAE
KEBEZY I energy R HoZA £—8 H£LF5AA £53% RK
¥]o] energy o2 FAEIDT, —#HT KHWR S8 FAFHD VFAY
Amy BKE e mEm FEY MR Yo (Simkins ¥., 1965;

Baile and Mayer, 1970).

7b. #Eel M¥ W mEUEO ub® pHe| B il

EBE%BS 159M pHE AR BEY AL RE® %5 o273 &
ol &8 bzl A =i, Slyter % (1970)2 ¥ AW pHZI 5.5 LTIt H
2 cellulose H#MES HKHT KE AMES #widy HiESAS.
Wheeler % (1980)2 KB H KW pHE 5.5-7.0 ®E Aol #fstt 2 L
EEE 2 UTFAEHE 8E AT HESAY.  £7 pHe EESW
U sifeeEol Al HCO3 o XR#H%ol wel #ei=col RN % FAES
7b &A™ pHE & T, pH7E 5.5 LT/ A KHc #LEHD
BT pH7l KA = s 423 Bl ddda . 33 Mould
% (1983)2 pH7t 6.0 ST 7t S ol KT HmMES] HipEo]l ¢
ol A fAkte Mitwol wobd ERII AT HEUT.

Firkins % (1985)2 corn silageE #M¥ol BRI H£E 6 WU &%

pHE 713 Qo u Hx wmdtd 2o, corn gluten feed & & (35%,
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706) 0l U kA s El MEUol MMk BYol W pHx M
NS HeEMT. Linberg % (1981)2 1H A pHE #MBEHR & 48[
dorthyl 8rp kol EolR Y gEY HuPYSW B =S KE, KE
BAtkES 30%7 MES HB pHE FLAJACd #HEFAGD. EARER
B ol w = pHEt{roll BRSH WS E(1985) T FIKKM % B EBI
W pHE Eolzu total VFAE ottty s gon, &3 F (19852
a9l $54 kol ez K pHE —EI}AT T WA

Hungate (1966), Fulton®# Klopfenstein(1979) %ol 3% & /¥ f K 9
BaE®S ZolW FK pHE Hotxn #{LE= AJdu HWEN2H,
Merchen¥ Firkins(1986) % Mk # & @Eo] MWsd pHE ¥, R
% 5ol BBl wa #irEE HJdn #wE}AYT. Ololades)
Mowat (1975) & f@K 4 B % 2-6A12to]l KBE W pHZt 71 2 A &
e Rt KBEA Hawol Kl 2%d BEISEAN £XdE ™
o3t Al ¥ EFan yon, =F total VFA A H RS ARG RK 48
Mol 713 Edoha #HAd b Ao

100% Mgk Sl MeApol 50% Lo BHE RME AHE EXo &
BmY RHoIA Briggs(1957)F KB H M VFAL K& o] WotAd pHrtydo}
Aok #wES}AUT. Reid H (1957 = KB EH A pHY total VFA & gt ¥
7ol fRiRol I REBmolA, XM FHHES BLMEY #£FE propionic acidd
B k%3 total VFAQJ EEmAM B —&Sa, ol KBERW pH
T EEKM ol HEFAY.

3t butyric acide] L®xS —g3dtx ¢tey, acetic acid (molar
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ratio) v #IHER % BABT Mmel Ao, lactic acidy] HFHO =
pH7} 5.5 LW F & Wolx 9 propionic acid®} butyric acid’7l &% 8%¢%}
5%7b2 ot AT, FH(1979)S KBEW WMEWS HED glu-
cose ¥ cellulose®] H{t®:<9 K& pH 6.4-6.6 #Ml UYL o &
WE Holyd Wik B3 A Ed 3.

Lh. #Eel MM X BmEEol CE VFA £k

Gray % (1967)cl K3l total VFAS] /¥ + KA M giolv AT,
A GHEAAM AN %Kol BH 2.741% (255 mM), 18 v WUEE Q@M
BRE R ol BA 2365 (205 MY wumE AT T HEs W, g
hE BHmI E¥xe mBoltT individual VFAY &S A9 W3z ¢
AT, YgEES #HET sBc ko] 4Y3] #Miedon, #53
acetic acid® t} propionic acid® #1{t7} © % A& At #H%3 Yo
Church(1975) ol & KBEWIA  total VFA 4 g & % individual
VFALL R S AT eI Y Byel da2ddx 8Ky —~Edo] rye grass
ol BBy MVFAA R ES WY 114 oM, 4 128 oM o Tt #% 3
AT vi(1989) = fAK ] MMl BBl fLHBAM % Bl LB
of uwta} total VFA £ B &S MMdted XHLEFMA 15.8-99.5 uM o] YTt 1
3t th. Peter % (1990) 2 high-forage(54% hay; 46% concentrate; HF)
¢} high-concentrate (28 ¥ hay : 72 % concentrate ; HC) & # & 4 o}
BARUS W total VFA £ F RS 62-148 oMU o1, $K LM% 3-58 o)
BEES 2Ad.
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KB EA 4 Mot formic acid, acetic acid, butyric acid,

1.

propionic acid, valeric acid %o]v] oo} mol M acetic acidz}
7b3 wo} (Jamieson, 1959).

Total VFAS] #E: fikan mygd wdadAds 3A #eHsd #HRS
16570 MM == A3 LAY total VFAS MET HE® —EIHAYL,
wmE st 4o Total VFAS] Mg #{Lst d3tdttn #®&E3 A (Gray
%  1067; Thomas®} Clapperton, 1972).

Brown# Johnson(1985)2 A& W¥ 3 M¥ol HAT HEMolA total
VFAA£ K &S W¥ol 81 mMIU, kzted ¥ 74 Mol AT WMENHAS
u], individual VFA 4 g it ® & acetate 66% propionate 19%, bytyrate
2% ol d b #HE32tt. Males® Gaskins(1982)F MiMist & &, #H3I
7 dwuolEE Hald HMEE total VFAA R RS MEI T &% 87 mM,
mest Aeld 73 oM YEUotE®E A H 76 oM o] % v}, Harrnon ¥
(1985) & 70% M /E fi ¥ 9} GlucoseS WHBHEW iE AK VFARE T acetate
66 mM, propionate 22 md, butyrate 17 mM o] ATt #MES UY.

Firkins % (1985)2 ¥4 28 # & #HMS corn glutend #M¥ ol
HmI R total VFA AR ES Bl KB wa BT MAE
¥9 ©nj, wet corn gluten feed$®} dried corn gluten feed # fof K ¥

VFAR B RS —x % fEme] g .

Ct. VFA £50; X¥3 F& ER

Minson® Schultz (1963) = pelletftd MEFAHE HKLEYSY
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total VFAS] £ &> MmEce 3% 20], Bath9} Rook(1965) & o
3} silage # 8= total VFA ¥ acetated H*® S E9uy #HESHY D,
Thomas® Clapperton (1972)2 RKHEBEWS BET HHd WEMER,
fRie AT mRm Fo K3t £EET A

Sutton % (1979) AR W3 REFE7 603U, RS L@
m® 7t WO acetic acid & &°l Eol A4 HIEE @ Lo #HF 3,
Mol MEME BLEILEo) VALK HES 3= A vdE, BA
Eolu MR MBI/ O B KES Fo] M #EMN LRI
A VFAL &S LtEA BFEE — LIRS BRITD BEHY.

iR (1979) 2 Hio REMBE X2 KL ESY HEsilageS 8
W KR OKERBEHEES MHMAFIY  acetic acid, propionic acid,
butyric acid #E < MMM 2y, total VFA & &S silager} & & o)
e Etha Aok McCullough % (1968) & #Hi¥ ol 44 silage #
M B; total VFA £ ol 1, #EMEK KELwo] WA pro-
pionic acid& &= MM 2o butyric acidE REHE 60% L REo
A Fda #E WG

Feenner % (1969) 2 % # 9 silage # 8tk ®o] 70:300] 4] total VFAS}
propionic acid7} 7}3 =%, #M®E%E 3-5 BMS O By gy =
XT3 HERUT. Ololade®} Mowat (1975) = K4 E AW acetic acidd & o)
B4 8% butyric acid®} propionic acid & &o| MM E ol fE K
B A acetic acid’l ®4* ¥ TF propionic acid®} butyric acid’} & g

H7] WEeletn Mo,
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VFAA S Gk o CPA# A HHEST BLR7E U o (Erfled} Boila, 1982)

4 4+ 2 total VFA9} acetic acidt Mm3tE K&, CP&&ol
wow propionic acid’} Feotztix 3t} (Wheeler % 1981; £ I,
1988). K&HEF /40 (1976) 2 {7 4ol ojE et Heolagr9d A= HH
E HES REBAAM #H®E % S5#@ol total VFA £ EE =L ol
acetic acid, propionic acid, butyric acid £ KA ¥ &K 71X, 21%,
%o, =¥ @E 1 kgd VFA A ES 4.6 mole o] HMEI A,
Anderson % (1982) & Holstein $o}z|o] & &< REFMKE KLRUSY
total VFA £ g &S 58-91 oM o] S & #H&d v .

F (19832 Mi¥ol RIS Yol E®E HIYS LR £ R total
VFAE g &S MmUY, VFA Ml B acetatet 1%t K@ propionate
T BA¥UGdD HKEYSH, SFSFUY B3] NaOHEE T VFAL B &
S MMA ARG #iE5AH (0lolado®} Mowart, 1975).

2t. RBEREO] UM VFAS| FI A

Blaxter (1962) = VFAS FlAMES Ko ¥ 9 4£Rkh=Ed wEH
B4R 7t 2l o, propionic acidv acetic acidit} F B Eo] 7]
W Lol propionic acid®| & BLES Folt Aol fKY FHKES
MMAl7E &R7 2o AT

Stevens(1970) = RBHFAWNA £md ER% EHKY RKEES
butyric acid, propionic acid, acetic acid® Mgolw VFAY BKET K

B HM pHol K3tod I EE®E Wol, pHrl Rolz W ol o Wik
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gt 2A mEddn U4,

my % (1985) 9 #HmEol KW KBRE LEY AT EMOE
Jl3 EES VFAY FIAZ&E RMES Bk AadBolu £EFH
ool X ThHHE Mol HHEE KRS W T o, VFAS KR#L
#4580 2 A= propionate’} M F{£o]3l, acetate® butyrate™ FFBER %
oln|, PR 4Ol LA HSY SEMEA acetate ftigo] EEYS T
propionate £ g k¥ E BEEHS 7mE v Ao
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0. Rg#A 4 5K

[ ¥ 1] =oixiyl, EZg2ta, RIS £EME HBERR
1. £X5 =otxkdl2l £EH%
zotzul el WRT 2ebao) At HERARS 1081-1084% 713
dHY 3SRMOE BHRRS FTAUY. 2oAu = T (3ke/10a)
S BEE 40cm MO 2 @A o, WEH 2dAE RES 10cn
Zol 2 YEdto] BEME 40cm MO E @A, FH KIEERS
N-P-K & & 20kg/10a3lt}.

2. &3 Zobxidl el 4 EH

EE, Mk Zobxjulo MEHHKES 1084-1985% 104
7R SEERE 4KECS 2 #wiK 200m, 400m, 600mol A MAEAKHE @
2]slo] %iTEI QT M 14£K(1984)9 MES 9A 1@ AZENU SO,
24 kol 2m (6A % 94) #AASAG

3. =otxjdl, Ec e, XD £F

R, EEBME KEFAES SOl 10864 S € 1087472 HBHR
%S wAFRAY. FAMEDS BES oAy g 2&ag At 10864
50, fEk3E 10874 4A o #HEs A}

e o, 7], olAikExL HES/ Boel AW LMK
AEBlel %% 1 kgS MU HMSte] FRUK LEZ MA}A.
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(% 2) Toixisl, E&Iets, fHXRI KE silage2 & ¥HK7
il &

1. AMKE

R EfIE S Zolaul (Setaria chandrachne), &< 122 (sorghum
halepense), 7fE® ¥ (Echinocloa crusgalli var. frummentacea) o] %3}
o] Table 17 o] R& RIS Ao, ALERMIE MM €H
9} silage® Wdk MEIISNY EFS A KB RBS FTHAT.

Table 1. Experimental design

Treatment crops Cutting stage Cutting date Diets
S-1 Jo-a-jae Before heading 12 Jun Hay (3) and Silage(3)
S-2 -bee Heading 28 Jul Hay (3) and Silage(3)
S-3 Milk stage 20 Aug Hay (3) and Silage(3)
J-1 Johnson Before heading 12 Jun Hay (3) and Silage(3)
J - 2 grass Heading 26 Jun Hay (3) and Silage(3)
J-3 Milk stage 8 Jul Hay (3) and Silage(3)
M-1 Millet Before heading 26 Jun Hay (3) and Silage(3)
M-2 Heading 28 Jul Hay (3) and Silage(3)
M-3 Milk stage 20 Aug Hay (3) and Silage(3)

( ) Number of animals used for feeding trial
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2. ®#, silage®| Hi&

zotaln, E&a2A, £RIE AT LA, DEHM, LBRM)
2 AJE3te] #E Y silageS AT wES KT EHAAM BE
@3 ol onl, silaget X EE#% 3cm Zol2 HE3 1,000 F&RY
Zaay Faol 238% HT 2no FRESY wEHE H2E Ho 45
B AR KRRl FASAY.

3. MBS TH

ST RBE —ET Lol YET % 70T wRaolA 24H LR ®
1 mn screend 23§ Wiley millojAl ##3to] FASAG.

— B4y 9 dry matter(DM), crude protein(CP), crude fiber (CF),
crude ash(CA), nitrogen-free extract(NFE)& A.0.A.C (1984) H el
8ol 44732 2] Neutral detergent fiber (NDF), acid detergent
fiber (ADF) X Goering® Van Soest(1970)9 JFeol #3tey, 282
lignin, cellulose, silica® Crampton® Maynard(1938) 7 #:ol K3t
5 7 8 A o.

Minerald &34 M (600C EHRuolA 38M ashing) 22 HKE
st e E@kol HB3lol Perkin Elmer(Model 12830) ¢] atomic
absorbtion spectrophotometer (Herman, 1973)& # A 443 Ah. otr|
rAERS KB b BEHKS 6NHCIZ 24 B¢ MK MIHE automatic
amino acid analyzer (Hitachi Model 835) & F|A3o 44 st

Cysteine®} methionine L4+ 9] olo] @S mMASMEd —ck B
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(HEBK 2®22 30ng 4B)E HM3tol 6N HCIE wME ® £
AN ez 145M dTo #&A 2% vacuum pumps A XZEKEE
o] FEES 548 FHAIA 110 T LhuolA 2480 SMAIZ &% M
AKoReE LS B#ste] HA#B flask rotary evaporatorolA 50 T2
HC1S #ABAI71I (E®K 48 wm3tol ZA%AIZ) No.5B #EMKE2 AB
3o} 50m mers flasko] %3 H, 0 & FM7 2 M % HE ofvl &
4 7 2% (Hitachi, 835)& # #7312 th. Cystinc# methionine HCL K
SMEs ARESY] BM# s 22 saturated formic acid® EH %, O
ofu| - BEF A —F HE2LE SHHUG.

EBEwe @B KK GFA) @#EE Erwin % (19619 HiEol &K
3t o] 25% metaphosphoric acid ## & #RN% % gas chromatography
(SP 4270 Carlo Erba Co. Italy)el 4k3lol #4738t #Rkfx of
J A 4 & (DE, ME)2 NRC. (1983)¢ E&E A& FMASY atHstAH.

REBEMY KoM BRHmEMMES] VAX V 6420 #AEES  FI A St o
Duncan®] # EH & sitol Kl HEMHS BEdt U (SteelH Torrie,
1960).

Fig. 3, 4, 5 69 #faT 3@ % %2 3@ silaged FHgtolrt.

[ % 3] & % silagee| AWK
1. RUMM U sH s

EEBMIZ WEE FotAvy, ETEIgkAr, AR £E YW silage
o mELE, HERY M= 3 KEFHN VFA REE RESI] Bt
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RAARS BTAYou], ol SBH & kWA ) MES KR of
19867 1 Bl 1837474 2 MM KBS K HHBRBAN RBS g

2. RunY U AXER

JyeaE 45 kgl Corridale <«c#fi ¥ 9y (33H+ rumen fistula % &)
E FlAEste] HALEB S %7t o0, KBMMS BEXE 78, xR
B 7HR Y. % EEHE ¥ 3yNES AM3te] 3x3 Latin
square HiE2 2 Fird AT, MES BEHNIE K#ANRA KEIA
oul, fFE 1H 20 (09:008 17:00) & Yol TAE BlEik LR

dem ¥ 18 1@ o &S s

3. ¥ B
fEBMNES AIH g% 9 silageol Al B39 ofY RS A
ool kLR AP, HEEN FAHERS WED

oy
B
=<

10%5 HL8lo] T0C &/ asol Al 24 86 Al 2 470 F) B Sl
R ORAHYE 2 ES AEd #%5%E ®IK¥ K, 3ol RS
B5 1871 BSto] 5N H; SO4 2-33 & mdtel 0-4 Toll RE #% 4ol #
JZRZI (R

KBEW®S pH, VFA filES B FHEKEMT & ¥ 58 %€ 76 74
SHM fEGHR Eat LAk 2H MBOZ 1R 5m fistulag &3
o] 200 ME MU HKME TS 4- 9 J1Ao) @B/ g pHE
BEdT WMBHE 100meof] 2me o] saturated HgClz & Wil - 20T of &%
#% total Y individual VFA 47l 1% & 3l 2 o}
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V. 3B&% 4 258

(A% 1) Zotxibl, EZ¢aela, fERUC A& HLERK

1. X5 ZTotxidl 2|l 4 &4

ZopAul o F£XF 4EYW YU ERS HRETI829 s RBEAS
Table 2014 X & up9l o).

Table 2. Fresh and dry matter yield of jo-a-jae-bee and bermuda grass
during a 4-year period (kg/10a)

Year
Species mean
1st 2nd 3th 4th
Jo-a-jae-bee 1,150 5, 067 6, 200 7, 333 4, 938
(309) (1, 233) (1, 407) (1, 601) (1, 137)
Bermuda grass 3,079 4,100 5, 650 6, 837 4, 916
(831) (996) 1, 277) (1, 538) (1, 161)

( ) :Dry matter yield

4F ¥ LYK R (10a%)S ZolAu 7 1,137 kgd T W EG 1A=
1,161 kg® e mjo]l 2ZR7F g (P>0.05).

ZFopAu 9 1£ Kk WK ES 309kgZ Ao U 248 % Ll M oo
Bto] 4 kol 1,601kg® 14 kol H3lo 2 s BEe &S 99
o WMBEOIGAE 14 Ko 831kgS 2 2o} Al u] (309kg) o K Aol Mk
FA2U 24K UHkE RotAulo e 4 B KES BAG.

Burton (1954)°]4 Hogg®} James (1965) %2 W RHU I3 A & o]
N-20kg(10a) MEMEr 1,500 kg WA 9 P URS VUATE HEE £ 2
B AKX BRI HUSe, ZolAduE MEFE BASFT WEY I
2 BRET Fol MMM WASH HE FAEEWE A WENS
B3,
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2. WP ZotxIyl el & EH%
wgEol & zobAlu] AEM RPS B MEAES Yo
FXH ER YW YW ES Table 304 B up o} 2.

Table 3. Plant height and dry matter yield of jo—a—jae-bee grown on .

pastures at different altitudes

Fertilizer level Plant height {(cm) DM yield (kg/10a)

Altitude
N P05 KgoO "84 '85 ‘84 '85
200m 28 20 24 113 225 883 1, 927
21 15 18 110 219 867 1, 817
14 10 12 108 215 839 1, 784
Mean 110 221 863d 1, 843d
400m 28 20 24 64 200 249a 1, 530
21 15 18 64 199 147b 1, 417
41 10 12 48 194 121b 1, 354
Mean 56 198 172e 1, 434e
600m 28 20 24 63 180 223a 1, 221
21 15 18 67 180 131b 1, 087
14 10 12 58 177 107b 1, 041
Mean 63 179 154f 1, 116f

a, b: Means in the same column with different superscripts differ (P<0. 01).

d, e, f: Means of each altitude with different superscripts differ (P<0. 05).
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AR MEE 30 - 35T A 4ol 718 H&ES o 15 MU T HW
# %ol & F 1} (Cooper? Tainton, 1968).

G (2F K 10a® FH. 3 200, 400, 600m o A &% 1, 843kg,
1,433kg, 1,116kgo & 200m<] & o] 400, 600mell L &tol # & (P<0.05)
AT wME BT, 1FEXe: FHHN EYHRES 2FXRY Zol Emol
EZolALE UBE BASGUAT(P<0.01). o # R fHA BFEmE K
R ABoA BHEAN GE 10a® wWiUrsol 200m (1, 48Cke) oA =
600m (1,099%kg) ol testol H EM (P<C.05) U= WMmME HA £Hd ML
3t (A7, 1928).

MEAE KMol wWE W RS LKREE #wiK 400, 600mol A AL Kk HE o] ¥
Y42 s M3l Burton(1954, 1978) 9] W HFriaats i & ol A
9 e #HEUdd. 14k 26Kk 200m M KHo @B KK #%
it FEZE A X3 Av AL FotAu st —# BES 454
G ek FIRBEN (2 %, 1987l EHEe U+ Aoz Eadd

3. W =Toixibiel B
mEplol WE ZopAul o MBS & ES Table 4014 H=unt9} g,

Table 4. Chemical composition of jo-a-jae-bee grown on pastures at
different altitude (¥ on a DM basis).

Altitude Crude Crude Crude Crude NFE

protein fat fiber ash

200 m 12.12+£0.3b 3.47+0.1 33.11+£0.9 11.21+0.3 40.04+1.6
400 m 13.00+0.6b 3.62+0.1 32.92+1.1 10.76+0.4 39.64+1.3
600 m 16.15+1.0a 4.03+0.3 31.79+1.2 11.62+0.2 36.37+1.6

Mean + SE of 3 replicates (nine determinations each).

a, b: Means in the same column with different superscripts
differ (¥<0. 05).
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HELOKEES HEHE7 =otdA+F  F7tdte] 600m (16. 1%) o A = 400m
(13.0%), 200m(12.1%) o t3to] H EtE (P<0.05) UA =%t Mm%}
NFEZ RS #ZEFE7 SoldT S godcEms By dESA Hiks
S Emmos & 287 gy ofRc REKEANA HEmIt =
2 MZEBKSE(200m; 15 8% 400m; 16.9% 600m; 17.7%)°] ¥ Ut
HE (MK, 1988) 9 —H3I1 ded, =oiilnl e CPE®mo] S
g 2R YUY AL 52 ot Bwol I} £EHo XA
U HEY HEORERS =49 Ao FEHo AT ALz gxEd.

> e

2 B orr to oy

4. ZTO}xfbyj, Egaeta, RIS &£ F
3@ fME{EwWS 15H MBOE XEF #piEoe ¥ 4£HFHMS
Fig. 1o]A B+ upe} 4.

DN
(kg/10a)

r

- Jo-a=jas-bee
2600 | —+ Johnson grass
-+ Milet

2000

1500 |

1000

600 |

0 T " Y T T T T T

25 10 25 10 25 10 25 10 25
May . Jun Jun Jul  Jul Aug Aug Sep Sep

Cutting time

Fig. 1. Changes of dry matter yield of Jo-a-jae-bee .
Johnson grass and millet in each cutting time.
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R (10a%)o] 718 2 BT Zotzu st 84 258 (2, 500ke),
&3~ 85 10[ (2,200kg), fERI T 9F 108 (1,500kg) ol 2ed,
3 ol 1,000kg BlES #EIT MM RotAu g E2&
+ 1008 LY FKE E®RIE 608 BEIUGD
MEEWS AEMHA AL WEe A2 Y E#Mol HEE FX
FIR@EH S RotAMu 7l 68 sNA 85 TAH, ELI1dLt 6 4
oA 7R TAieoldw, ERIT TA ThHA 85 LA AltelZ #HESH,
e silageS 1H FHEY HBolv £ P AR UHd HBEY
M7 @Esidy Azdd.

HH oA 2o Rolaul: 2L Ay kYol I WK
Fo] L2y ol AFHMMe Ao EHMHE FAEREDE FIA
g 4 AT TEHS BRI AH.

'

> #

5. ZXOXKIH|, E&1etA, XIS KK
LMol FEEE oAy, L&A, gRIYY ERE, £%F YU &Y
KRS Table 504 H = utel Zo.

Table 5. Plant height, fresh and dry matter yield of jo-a-jae-bee,
Johnson grass, millet (kg/10a)

Species Plant height Fresh forage Dry matter
(cm) yield (kg) yield (kg)
Jo—a-jae-bee 132 8, 200a 2, 09%a
Johnson grass 204 6, 300b 1, 588b
Millet 139 4, 800c O44c

Values means of nine samples cut at milk stage.
a, b: Means in the same column with different superscripts differ
(P < 0.01).
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AU E (10a%)S ZotAn (8 200kg) 7t =&
T (4,800 kg)oll ttsdlol & &M (P<0.01) UA RS
Zolalnl (2,000 kg) & £<& 182 (1,588 k) W fE XK
= ok (P<0. 01).

FrXEE 6 DE WI MM HEMSE AR &F (RixE, 1991)
10a% YW ES 2, 045-2,358 kg2 2 F{Fgol A o = o)y (2,099 ke)
WwES 2 2R JdUAS Bootdeg ZotAuE AxEALY HMEH R
4 FIAMmEAAN #EY silage UN #FA 9 BEAFAT TREE A
BRE G,

2} A (6, 300 kg) Y} 7E %K
o, ZPYURERIIAE
I

(944 kg) ol 3o

)

6. Z=otxitl, Egacta, fERDIS WA MELE

A, £7], ol29 k% YoluIB3tY kI E FLB M X B3t o
SN AL AR Y kxe Zoixn, ELIaggA, HERIYANA £EF
35.6, 44.8, 34.7%2 T aaAv ey, £7]19 nxe £%& 57.5
45.7, 60.3%2 fFERIZF T, o|2e xS EFLagAvl 9.55% B
71 E 9t} (Table 6).

Table 6. Respective ratio of leaf, stem and ear in jo-a-jae-bee,

Johnson grass and millet cut at milk stage (¥ on a DM basis).

Species Leaf Stem Ear
Jo-a-jae-bee 35.6 £ 0.5b 57.5 = 0. 2a 6.9 = 0.4ab
Johnson grass 44.8 + 3. 8a 45.7 £ 0.1b 9.5 + 0.2a
Millet 34.7 £ 4. 2b 60.3 = 0. 1la 50 £ 0.3b

Mean+ SE of 3 replicates (nine determinations each).
a,b: Means in the same column with different superscripts differ
(P<0. 05).
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M GBS RNl BUNE RET # £ (Tamotu%, 1981)°f K3
o oo HES LMl mEol 2} F HA AL KE €714 K
S Moz WA FIAS UMM LEiol MmEol vtE AN, &
% (1088) T A %S FA FIAS EHyMol F2u whole crop silage®
FIARDA U o R o BX FRERMY AR Ritketal ®E
. % MAEAAM 71% $58 HrA A9 ko] ETLIH
271 B2 #fwel el o WK E (Table S 2o K R
3 10a% 9o AERS ZotAul (744 kg) 7t T IHA (T k) EXR
9 (328 kg) ol 3 B%3 x4

[R8 2) =oixlb), E&Ieta, &EXRD &K, silage2| BERRD
e
1. gy &k
b XS MRS
Zolainl, &b, fERY g£EQ NI B (LR, SR,
ALY — MESESRS Table 79 ey AT HEARERS
ZotAu 14.1-10.9%, &&18x 15.3-9.8% £k 15.4-10.6% =
tepiol HFEZEE AAH.
AEHST EEORAES 28 (P<0.05)7F o 3 £ =F LiAH
of kBt WRMUY M gL, TEIaYAE £Fo EFETS
HELORKSES A& (P<0.05UA B
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Table 7. Chemical composition of jo-a-jae-bee, Johnson grass and

millet hay (% on a DM basis)

Treat. Crude Crude Crude Crude NFE
protein fat fiber Ash
SH-1 14.1+ 1. 6a 4.2+£0.5 33.8x2.1 10.0+1.6 37.8+5.6b
SH-2 11.3+1.2b 3.6£0.7 34.91+1. 4 6.8+£0.6 43.3%+2. 8a
SH-3 10.9%+1.0b 3.4:x0.4 36.5+1.0 8.3+1.3 40.7%+3.5ab
Mean 12.1%+1.4 3.7+£0.6e 35.1t1l.4de 8.4+1.5 40.6x4.0d
JH-1 15.3+0.8a 52+0.4 34.8x1.76 17.7£0.6 37.1%+2.4
JH-2 1.9+ 0. 9b 4.4+0.5 39.1x1.5ab 7.9%1.1 37.2+2.8
JH-3 0.8+0.9c 4.2+0.6 40.6+2.2a 9.1+1.2 36.1+£2.9
Mean 12.4+0.9 4.61£0.5d 38.1+1.8d 8.3+1.0 36.8x2 7e
MH-1 15.1+1.1a 4.6+0.6 33.8+2.3 7.2+0.3 39.3+1.4
MH-2 12.1+£0.9b 4.3£0.5 33.1%1.6 7.4+1.0 39.6x0.3
MH-3 10.6+0.8b  4.2+0.5 38.1%£2.0 8.6x1.0 38.3%x1.2
Mean 12.6+0.9 4.41+0.1d 35 0+2.0e 17.71x0.7 39.1%0.8de

Mean *+ SE of 3 replicates (nine determinations each).

a, b, c: Means in the same column with different superscripts
differ (P<0.05).

d, e: Means of each forage species with different superscripts differ

SH :
1

(P<0. 05).

Jo-a-jae-bee hay,

Before heading,

2 :

JH :

Heading,
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Johnson grass hay,
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MH :

e

Millet hay



BE % (1982)2 XIS MM HEORKESES B2H, GTRY
gmmol %% 15.0, 11.8, 0.1%2 RZEM7t AUdA #kx BolATn
mEstel & RHO HES —HIAT. Y, FAN HEY AX
HEERS BEHMAT ¢ M LR Mol Z&7 fdx
Mg (=i %, 1086) AAY & RE gEAE 2R AU

ke MEOKAERILE FRE &3 MHAWBY)T #wE® 458
HEORKSES 20.5%2 E¢ou, 66mClE 10.2% 1# i 80H of &
7.73%2 =#3 "ol HEFAT. ZotAul HEOKEES #
A% MR (1086) % AW, A, #EmMA £% 13.0, 10.5 10.1%
2 gty ®wEstd EE fARED HEOKaES £F° #
FeEHARA 2Es BT LAFAH

MRS MY 4.6-4.3% TS x 5.2-4.2%0d) el %
ol A M| = 4.2-3. 4% fufespel el A & (P<0.05) A AT

AE B HEFsRS MY 25 LAMS sLampiol  fsto
wmEo] b3 A, =¥ AEEMs g8 uz HEHEERS
Bt EEMS Bt o #RT BELEXRAY 4 B R B0 ML AR A
AES AEST £33 WH1982) 9 #wE, oAyl Mg a®&S £F
B BT EA #ix ARG T AR 086 KR —HAUG.

WS RS ZotAn T 33 83-36. 5%, 2 AE  34. 7-40. 6%,
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7E% ¥ T 33.8-38.2%% 3MEMEYW 2T AFRMAC ET HUA M A
on, F¥ HEHESES TLogdssr U e kd FEH
(P<0.05) U Al =t o #ET MR $1982)0] £RIY £F BH
B MMMEAER FEOlA (39:23.8-32.3%, #3:25.5-30.1%, BmAAY:
26.7-31.8%2 H#UY BHEHIY H8 £Fo| ETHAUA MK S RO
mmATE #HEYS —H% Aot A B ARMol AMAE S KO
23.8%2 23l "ol FRERS MY/ ETHAA FRILEK Fol AT
mEolgtn AT HAEA LABHE FNIYY MmESEC LR
Mol wotcty i3 v 2120, Tamotu % (1974) 2 MMM S &ol 71
d ES BT LRModA LBMH Atoldta ®ESNUY. THEEZXW
ERE oMY EARHY o] FEagirt @ od (P<0.05),
M EER Mol RobAuw o WMV LBl o] LiAEic]l R
N (P<0.05), fERIY S22 NEKHE NFEERS v <3G,

ol RS HFAd EY HEAKEES 3 FEEY ZFoAA
RE S HRMY LB It EMESA 22 KE, HRMEERS
A ERHI ETETS Masol b MM LE FAE FAFe] ur g

¢ Aoz FHdd.

Lh &Ee MEXWKAR

wHES) MEXWKSRS ZotAlu, E&adA, H%kY 25 MM
BBUSS HEME PO ODUA MMBOo], AWMANE ExRIY =
Saelxo) fato] zobalul s # & (P<0.05) U A ¥ ATH (Table 8).
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Table 8.

millet hay (¥ on a DM basis)

Chemical composition of jo-a-jae-bee,

Johnson grass,

Treat. NDF ADF Lignin Cellulose Silica
SH -1 70.9%+1.4c 39.3x2.2b 5.1+£0.5b 31.6t2.4b 1.2x0.3
SH-2 76.3x1.5b 48.5+2.0a 7.5x0.7a 37.6x1.2a 1.8+0.6
SH -3 84.5+1.5a 49.6+1.1a 7.1%+1.1a 37.7+1.3a 2.2+0.3
Mean 77.2+1.5d 45.8+1.8d 6.5x0.8 35.6t 1.6 1.7£0.5
JH -1 66.1x2.1c 38.9+0.8b 4.1+0.9b 31.5x1.3b 1.3%0.4
JH -2 71.8+1.2b 42.8+1.9a 6.7+0.5a 33.6x1.2ab 1.1+0.4
JH -3 75.7+£0.7a 46.0x2.1a 7.3+0.8a 35.6t2.5a 1.5%+0.3
Mean 71.2+1.3e 42.5+1.6e 6.0+£0.7 33.6x1.7 1.31+0. 4
MH -1 63.3+1.6c 39.8+2.2b 5.31+1.8 31.7x1.1b 1.4%+0.3
MH - 2 68.7+1.9b 33.8+1.2c 6.1£0.5b 35.1%1.1a 1.1+£0.3
MH - 3 79.4%+1.7a 47.3+0.5a 7.6+0.8a 36.3*x1.4a 1.910.6
Mean 70.5+1.7¢ 40.3+1.3f 6.3+£0.7 34.3%x1.2 1.5£0. 4

Mean *+ SE of 3 replicates (nine deferminations each).

a, b, c: Means in the same column with different superscripts

differ (P<0.05).
d, e, f: Means of each forage species with different supcrscripts
differ (P<0.05).
SH : Jo-a-jae-bee hay,

1 : Before heading,

2 :

JH :

Johnson grass hay,
3

Heading,
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A ER MG NDF& R Ry 5@ el 63.3% Ad 2ol AR
goll s 70.4%, =& alAE 66, 1%0l A 75 7%2, Xotalul & 70. 9% A
84.5%8 %% Mmmstad. £ %(1989)2 6A°l A EF B ES NF&
B2 62.9%0ul K3tol 8AXNEME 70.51%2 Mup¥os #®ES lignin
ago MMTFE NFEES MmMAUUT H# %1989 #HET F
R #HEL B

ADF& &2 My, =&agA, Zopaju JEP<.05) o2 o,
AEBHNEZRA Sl e md LMl = Ao (P<0. 05).
Lignin#} cellulose %Al i giol ksto] wiagiel UMMl Mos
O} (P<0.05), silicag &2 fEw3lolyt X BB H Atolo] SR & 4L}
oloth,  iE M % (1985)2 finger millet® CWC& &S 78 kol 54. 9%
AN 8F % 61.7%¥ & #m# ol cellulose, lignin, silica® %Al X|H
B 7t @ etol wet MmsleAS ks HYS KR ¥ 5 K
Kol 3 ligning &o] Mmdio] MiuME KA{WEE MMHES
FEol awmAkibye &S W43}t MM (Thornton %, 1969; Kutscha
and Gray %, 1970)2 Hol #REWO R oUAFAMEL YolAA €
Uh 31 # % (Mowat %, 1965; Welch %,1969) = of o], & R#Me R
2 Emes Gt

Ct. SilageS| M K57

Zolay, &g A, fFxo] B £AFRMINE silageE W
HHSY MK ST EES Table 9olA B+ ub s} o).
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Table 9. Chemical composition of jo-a-jae-bee, Johnson grass and

millet silage (¥ on a DM basis)

Treat. Crude Crude Crude Crude NFE
protein fat fiber Ash
§S-1 12.2+0.5a 3.5+0.5a 30.9%+2.7c 11.5%x2.1 42.3x2. 8a
SS-2 10.7+1.4ab 2.1+0.3b 36.8%x2.1b 12.2+£0.7 38.0%3.2ab
SS-3 10.4+0.6b 2.1+0.6b 42.0+2.3a2 10.7+1.1 34.6%3.2b
Mean 11.1+1.8¢ 2.6+0.5 36.5%+2.3 11.4+1.0 38.3x3.1
JS-1 14.1+1.0a 4.9+1.4a 32.5%+1.5b 9.1x1.2b 38.21+0.5
JS-2 11.0+0.4b 3.4%+1.1b 35.6%x1.2b 11.1+1.5a 39.5+3.7
JS-3 10.0+0.4b 2.71£0.5b 43.7x2.7a 6.6£0.5¢c 36.8+2.9
Mean 11.7+1.0d 3.6x1l.1 37.21+1.8 89110 381+2.4
MS-1 14.7+0.8a 4.9+0.6a 31.8%+2.2b 10.7+1l.1b 37.8x4.1
MS-2 11.4+0.8 3.2+0.5b 35.1+1.5ab 13.1x1.8a 36.9t2.5
MS-3 10.3+0.9b 2.7+£0.8 37.1%x2.2a 13.9%2.3a 36.0x2.7
Mean 12.1+0.8d 3.6x0.6 34.7x2.0 12.6£1.6 36.9%+3.1

Mean * SE of 3 replicates (nine determinations each).
a, b, c:Means in the same column with different superscripts differ
(P<0. 05).

d, e:Means of each forage species with different superscripts differ
(P<0. 05).

SS : Jo-a-jae-bee silage, JS : Johnson grass silage,

MS : Millet silage

1 : Before heading, 2 : Heading, 3 : Milk stage

_40_



Silage®] MEHL K S ES Zolxlu 12.3-10.4% E<& 182 14, 2-10. 0%,
MM ZE R 14.8-10. 3% Zotzinlo] tr3dtoe] RIS} ETIZHLI AR
#HAA F %o (P<0.05).

o] IE silaged) MEBKEES 2R (P0.05)F Ho ZotAjnl,
oA, £k RS Lol wHY LB Ml st ¥ pn (P<0. 05)
s, 28y ZolAule F$E A FHHMol #LeEe]l T 2 4ol
tate] A, o] HEE £ %(1990)0] AEF ol EHY
silage MEEHNA HE 4 Fo FRYFS HEAOKERS W3,
glol a1l Ay HH 5 REHIAAN ERME e " otATT #H
o B2 mmol Ao

#mEO silage WEHHOIA =k %1986 HEAKR SR MEKM
11.8%0 2\ #smpiol 8 1%2 FUd Qon, MK (1986) = Rotxiyl
s wry, LB, BAaMl AMm3el silaged AW HEAK
o] st KBS UM #Hkx HolFUdT HMESIAT. HE ¥ (19852
LS4 E silageT A HHANE WEIAUSYH HEAKGRS ERAR
ol 18.9%% %<& RE MZEMolE 10.1%8 W tonj, DM, OM, NDF, ADF
SRS MM HET silagedl A EEIA Edd= BWEI A X
R £HRY —HF}AUAY. silaged] MM ERES W =5 HMATO|
WA s plol dle] Eomn (P<0.05), RIS S&adie M
ME ARG A RS 2R g

MMM SRS ZobAn (30.9-42.0%), &< 182 (32.6-43.7%), R
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(31.8-37. 1%) ol Al =5 A Fo| Ei=UA FIE MMHKES BA2q,
EwR EmE SRS ERY 34.7%, E&eks 37.2% ZopAlyl 36.5%
2 fxYz g8 2440l st Hdy. ol o] BE fMEEWS £
BN/ MBS S silaged] Mgk MM ERT HNOHIAY. £ %
(1990) & alol 1A, FEMY pearl milletS F|H 3§ silage B A%l
AN EEEH SEYE o HERESES MNY XE, FTIXEEY
AMEESES FolAty BESRy, =Kk FU8OE £FRHEI &
A A MM, NFEEEO MmActy #wmET v Ao

THEREXPWEES ZotAluly E&ae 2o 3t £k 24
gdgton, ZolAu st A FHMI LEEHAA HA ol mEmES 2
ot} (P<0.05). silageo] MEARKIA MEHEES WHAATl HAEMY
LMol tdto] EESA ERou, HMEHEEESE A Ho| &
Fol #1784 S mmws Ao

2t. SilageS MEXVWHKE R

ZolAn, E&aagA, ARYS £FHHE KNET silaged M
EWKESES NDFS ADFE BAStIT nxd Mms 2oy, NDFY
SRS ot EoagAy fExIo ke 2 K| (P<0.05),
lignin® £ A7 R Y Zopainof (3t WUt} (Table 10).
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Table 10. Chemical composition of ja-a-jae-bee, Johnson grass and

millet silage (¥ on a DM basis)

Treat. NDF ADF Lignin Cellulose Silica .
SS -1 65.7£2.4b 37.3x1.7b 4.91+0.3b 29.31+2.2b 1.2+0.3b
SS -2 68.21x1.7b 43.9x2.1a 7.3x0.72a 33.1%1.9a 1.8+ 0. 6ab
SS -3 79.1%1.6a 46.1+£3.3a 6.9+0.8a 35.0x2 3a 2.21+0. 3a
Mean 70.0+£1.9d 42.4+2.4 6.41+0.6d 32.5+2.2 1.7£0.5
JS -1 60.3+2 0c 36.4+1.7b 4.2+0.3b 29.11+2.5b 1.4+0.3
JS - 2 68.410.4b 41.24+2.1a 6.5+0.7a 31.9%+1.8ab 1.1+0.5
JS -3 73.6%x1.7a 43.31x3.83a 7.2+0.8a 33.1x1.7a 1.440.2
Mean 67.41 1. 2e 42.312.4 6.0+x0.6e 31.41+2.1 1.3+£0.3
MS -1 60.3x1.7c 37.8+1.9¢c 5.71+0.3b 28.8+1.5b 1.710. 3
MS - 2 69.2+2.2b 42.2+0.5b 6.31+0.6b 33.1%1.0a 1.2+0.3
MS - 3 73.9%x1.0a 46.1+0.4a 7.8+0.1a 34.7%1.5a 1.9+0. 4
Mean 67.8+1.6de 42.0+£0.9 6.6x0.3d 32.2+t1.3 1.61+0. 4
Mrean + SE of 3 replicates (nine deferminations each).

a,b,c: Means in the same column with different superscripts
differ (P<0.05).
d, e: Means of each forage species with different superscripts
differ (P<0.05).
SS:Jo-a-jae-bee silag>,

1 : Before heading,

2 .

JS:Johnson grass silage,

Heading,
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NDFE RS el MEEH Moz A82E 2o (P<0.05 4 & B4 71
e AA Ry 2&a8A7 60.3%0 A 73.9%2, 2opAl vl £ 65. 7%
ol A 78.5%2 %% MmaUTh ol LRE £ F 1909 WHIA
golzatAy B BB AFHMI SR silage®| NDF& & =
MEMZ AL HnAgE G54 —%AG.

ADF&E & o @ AMeios Hae, Gl ARM RS2 A E (P05
 oMme BQon, 2&odgAd zobAulT WA kI MM
Lol =&t (P<0.05).

Lignind ®< 3% =5 mismol stel HAMU LR Fol
(P<0.05) £ % (1990)¢] #H& 9 —% 3% 20, hemicellulosed &<
Mol ol wammkol SO (P<0.05) /ey Mol HEHLES AN
3, silicag & 94 LMol o (P<0.05).

HESaRS cftnoz 2y HEAKY HEDHEES LMol &
MY sLmmiol kdte o, MEMES LAY MEX WKERS
EBEBMA SBSHA MMt & EE silageol hd HEBK

9 HfER & &3 NDF, cellulose, hemicellulose &&°l =4

2. ¥y 2k
7t. % # 2 minerald &

ZotAun, &&aes, k¥ ES A£FRMI nineral oA
Cag S RotAlulzl 0.23%6l 3t #ExIYY ToastdAe
0.39% o]tk (Table 11).



Table 11. Mineral contents of jo-a-jae-bee, Johnson grass and
millet hay. (on a DM basis)
% ng/kg
Treat.
Ca P K Na Mg Fe Zn Cu

SH-1 0.23 0.19 1.82 0.03 0.20 48. 33 3. 45 9.13
SH-2 0.18 0.18 0.99 0.02 0.14 62. 33 3. 57 8.77
SH-3 0.28 0.19 1.04 0.02 0.24 98. 33 7.94 10. 23
Mean 0.23 0.19 1.28 0.02 0.19 69. 67 4. 98 9. 38
JH-1 0.49 0.42 1.42 0.04 0.26 61. 67 6.99 15.20
JH-2 0.3 0.24 0.8 0.02 0.26 59. 33 3. 28 7. 63
JH-3 0. 31 0. 32 1.50 0.02 0.20 62. 00 4.75 11.40
Mean 0.39 0.33 1.11 0.03 0.24 61. 00 5. 01 11. 41
MH-1 0.48 0.20 1.36: - 0.09  0.31 41. 67 5. 81 11. 20
MH-2 0.39 0.25 1.28 0.09 0.27 43.67 13.75 12.07
MH-3 0.30 0.20 1.95 0.03 0.27 42. 33 10.66 11.27
Mean 0.39 0.22 1.3 0.07 0.30 42. 56 10. 07 11.51
Means of nine samples

SH : Jo-a-jae-bee hay, JH : Johnson grass hay, MH : Millet hay
1 : Before heading, 2 : Heading, 3 : Milk stage

_45_



A ERM 8 ExIYY TLaL0 Cag &S RMI (CBSHA
4 @ASE EHS Hol Uuoliiels (Gonides, 1969) 9 W Hoh1el
2 (Mohamed Saleem, 1972)l X = @A U+ #®EY v FEmmel A
th.  Strickland(1974) & Digitaria SPP. £ 308 Mo 2 X WMAUSY
Cag ol 0.44-0.25%3th 2 #miEut ol AHE #£R Y Hos Ao

Pe] RS E<&alart 0.33%2 k3 (0. 22%) 9 F ot 2 v] (0.19 %)
of 3ol £4 oY AW £FRM AlololA = HFRET Emo
RAT. Smith %, (1974)2 STHY XAHKEY PHaE XAAA &3
0.21-0.28% FK&H 0.17-0.21% A& #HMESASY Dougall (1966) &
—EMeol Aot Buddo.

Fed & & *o}Au] (6S. Tng), =& 28t A (61. Omg), 15 % 3| (42. 6mg) MEL

wES AFRKMA O Py E

rir

2 zZopAujzt 71 mdod, £F®RM Moo HotAu| st 4 Fol
ABHAAA MmUY Ak} TS —-Ed Hmoel AT
fetphl, £ FBERIE K Na, Mg Zn Cug &2 TR ZEZ gy,
M = (1979) 9 HEo] K3H MEY EMYWERS L£FH B
EBEFTE KB BAsts Emol, 43 Ke®ol MESA
g #®ES AT, Butter$®) Tones(1973) ¢ fipito EMYWEES +H,
AR, K&E% o2 EERA EE¥E $=da  #mEI}AG.

i

L}. Silage®l mineral 4 &
ZopAu], ES&agA, AMAERIYY 4 FERE silaged EMY L R
ol A Mol AEMERAA —Fd @Eme A} (Table 12).
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Table 12. iineral contents of jo-a-jae-bee, Johnson grass and millet

silage. (on a DM basis)
% mg/kg

Treat.
Ca P K Na Mg Fe Zn Cu
SS-1 0.23 0.17 1.50 0.04 0.20 69. 67 4. 65 8. 50
SS-2 0.25 0.23 1.40 0.02 0.18 73. 33 3.03 Q.67
SS-3 0.25 0.20 1.87 0.03 0.22 58. 00 3.35 10.30
Mean 0.24 0.20 1.59 0.03 0.20 67. 33 3.68 S. 49
JS -1 0.48 0.43 1.8 0.02 0.26 112.00 14.99 7. 47
JS-2 037 027 1.35 0.04 0.27 90. 33 6. 62 9. 27
JS-3 033 032 115 0.0t 0.21 148.67 10. 42 8. 80
Mean 0.3 0.34 1.45 0.03 0.25 117.00 10.69 8. 51
MS -1 0.53 0.24 1.65  0.04 -~ 0.39 86.67 14.11  20.00
MS - 2 0. 42 0.27 1. 18 0. 02 0. 25 41. 33 12. 95 11. 47
MS -3 0.20 0.28 1.35 0.03 0.28 40. 33 4. 43 8. 40
Mean 0.42 0.27 1.39 0.03 0.31 56. 11 10.50 13.29

Means of nine samples
SS:Jo-a-jae-bee silage, JS:Johnson grass silage, MS:Millet silage

1 : Before heading, 2 : Heading, 3 : Milk stage
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Cag S AMERI I 0.42%, E&a8 A 0.39% Zobahul 0.24% Ngol
Aok, mwEHRIY FLEofAvl £ Fo] EfFHUA Cag&Eol oty A
Gomide % (1969) # Mohamed Saleem (1972)¢ ZAF3H yUotaelAel Wi
dagxe 4AF gUARLY, ZotAMuldAs AFRMNMA ER7 o
dok. PEERS E<&IaalAv 0.34% R 0.27% ZobAiul 0.20% Mol
qeoy, £ FEEHE 2 2% HES ddd. Ke&EES Zopxn s}
1.50%2 %4 =3 =& A 1.45% kT 1.39% dow, £FHM
o e FHPY 2RE AW NaBFES 3 YW ZF 0.03%2 [ 33
oo, Smith %(1974) K&# 4% Mo HIT REolA Nag&ES 0.01-
0.02% o}t B agtnt Ut Fed &S fE&KIolA 4 Fol #EITHAAA
#Hx HolRoy E&agAe opAjulo A —HM UG, Ca P
Fet @2 Aefme 34 silageol 3t g7t % onl, Fed} Zn¥ 2
Eeaegre HY silageol vt wEJ Y. ol ¢ AIA:
%9} silage Bigol o3 ¥ otz M. ool x#H
Mo R, BRI Mol —HM gv AE EMyw HEWY
REEAGHE %, 197D B8R A2E EHE0, HEY £F8H7L
LAYTE ERYERS BAHUT Ad (19799 HEAE HEHR
Ao

3. i #¥e2l silage® amino acid& &
Jt. olol=® &K

EE £AFRMI, EWH anino acid # &S £ Fo] HiTIYHUA #HK
dotAl = MmE Xt (Table 13).



Tabl

e 13. Essential amino acid contents of jo-a-jae-bee, Johnson grass

and millet hay (¥ on a DM basis).

Treat. Met. Thr. Gly. Val. ILle. Leu. Phe. lys. His. Arg.
SH-1 0.15 0.37 0.45 0.47 0.37 0.72 0.36 0.67 0.51 0.51
SH-2 0.13 0.28 0.35 0.34 0.27 0.52 0.26 0.55 0.43 0.42
SH-3 0.13 0.28 0.34 0.35 0.27 0.51 0.26 0.59 0.55 0.44
Mean 0.14 0.31 0.38 0.39 0.30 0.58 0.29 0.60 0.50 0.46
JH-1 0.12 0.33 0.41 0.44 0.33 0.62 0.32 0.62 0.41 0. 45
JH-2 0.22 0.32 0.40 0.39 0.31 0. 61 0.29 0.68 0.46 0.39
JHi-3 0.14 0.28 0.37 0.37 0.29 0.55 0.26 0.79 0.60 0.35
Mean 0.13 0. 31 0.39 0.40 0.31 0.59 0.29 0.70 0.49 0.40
MH-1 0.15 0.43 0.55 0.54 0.43 0.8 0.39 0.97 0.66 0.64
MH-2 0.08 0.25 0.34 0.33 0.23 0.40 0.21 0.69 0.52 0.37
MH-3 0.16 0.28 0.34 0.04 0.45 0.27 0.15 0.17 0.30 0.34
Mean 0.13 0.32 0. 41 0.30 0.37 0.50 0.25 0.61 0.49 0.45

Means of 3 replicates (nine determinations each).

SH : Jo-a-jae-bee hay, JH : Johnson grass hay, MH : Millet hay
1 : Before heading, 2 : Heading, .3 : Milk stage
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Threonined # < & I ¢ . yv HHAT 0.43%00A FL kol 0.28%%,

i
rhy

agapat 0.33%00 A 0.28%2, Fopaiulf 0.37%0) A 0.28%= ol
Mt} ol9kyS Mm-S glycine, valine, leucine, phenylalanine,
arginineZd ol & ¥MM3tA Jegt. npethionined &< %Y
22g 0] Hste] Zopalulst (A, lysined histidineF &2
R A HHHI RBstHA ot RE, ToIH/ET MM
goo, zolajulEs —Ed Emol AT Lysined 58 = oty
= HEmweD gAY KEY E£adAE mmadoed, ARIAT
s HUstel BAKS 4&F% "o lysined&: BMESI KT
g Aoz Eerl. HAK A& olvikdl HHS ARIIYWY TS
gaA, fEAk ¥ 9 Folxiul: siagiol uH FIASE Aol AMT A
o2 Bxd.

L}. Silage2| amino acid & &

zotajy), E&agA, f£xrYo] B A FHMI silaged] otvl B
4 &S Table 140] Y et npel o

Vel 7 BB silage®] ol B A RS Zobu o kI oA E
HHol EAEHTUA #Hx Lot EHEAmE Yoy ESadEe —FR
ol ¢ At valined arginined &> ZopAu, ET&£Id L, R

e 2 zoajul 7l U E 2ol tbsto] = dtl. threonine, valine, iso-
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leucine,

H Bt

phenylalanine,

2 3@ 8 i A

stot 2] =

fEmS Rl
valine# argining Yo}z + Ki#E histidine

lysine, argininZ &<

o
o
o

e % 3 9}
g4, ®:2
1

my .

Table 14. Essential amino acid contents of jo-a-jae-bee, Johnson grass

and millet silage (¥ of DM basis).

Treat. Met. Thr. Gly. Val. Lle. Leu. Phe. lys. His. Arg.
SS-1 0.15 0. 43 0.55 0.54 0.43 0. 82 0.40 0.97 0.66 0.64
SS-2 0.10 0. 30 0.3 0.47 0.34 0.62 0.28 0.64 0.67 0.40
SS-3 0. 11 0.24 0.44 0.42 0.33 0. 65 0.27 0.63 0.63 0.25
Mean 0.12 0. 32 0.44 0.48 0.37 0.70 0.32 0.75 0.65 0.43
JS-1 0.15 0. 28 0.37 0.46 0.12 0.3 0.14 0.61 0.63 0.35
JS-2 0.20 0. 30 0.42 0.42 0. 34 0.65 0.25 0.59 0.68 0.27
JS-3 0.10 0. 22 0.28 0.41 0. 28 0.50 0.24 0.67 0.80 0.24
Mean 0.15 0. 27 0.36 0.43 0.25 0.50 0.21 0.62 0.70 0.29
MS-1 0.13 0. 26 0.33 0.34 0.29 0.55 0.28 0.45 0.27 0.40
MS-2 0.10 0.20 0.25 0.31 0.21 0. 37 0.17 0.47 0.31 0.25
MS-3 0.12 0.18 0.22 0.26 0. 20 0.36 0.20 0.20 0.23 0.22
Mean 0.12 0. 21 0.27 0.30 0.23 0.43 0.22 0.37 0.27 0.29

Means of 3 replicates (nine determinations each).

SS:Jo-a-jae-bee silage

1

Before heading,

- JS:Johnson grass silage,
2 .

Heading, 3
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Zolzjy] silager T2 AY fERY silageo]| o] olo] g
a&ol ¥y, Ecad2gd HRYNM T wEA L3 silageol A
HAG. ol o] KES S ofvl ol AFRMI BBIUAN EUD
ol 3t silageolld R*2 FELS KK #®3 ZAK 289 &
49 silage BEEFBROlA ofv] o] HEMEHT Ao #HedY.

4. Silageo| FM®E % pH

Zopxfnl, TaHx, RIS AL FHMIE silaged Hm U
pH& &S Table 1504 B & ut9l o] silage®d MBI ES =<9
2 1.5% fERI 1.5% Zotxiull.4x Z /eipol 287 gdon, &
FRMZL 17 dA Zolzin| 9} SOt 2ol MEEES 4 B
g0y fERIE —F#® Mmoo ¢t lactic acid A E S 34
el A =5 mieio] RAAMY RN ke Bqon, HAx %
(1981) ¢] fER ¥ silage, & % (1990)9 K% silageolX ®B#7} &@
3 AMEERT MMALE BRATS 983 oU, %M silage REBol
A EERAC ETEHEA ABAESE 2 UTE Tamotu % (1974) 9 #
EE —®;HAG.

3 fAK el ¥ silaged| pHE £ BFHHM/I £HFEHA Solg e
o, ZotAu Y o re R kol ¥l Tamotu % (1974)
< FM silage MEHR £ Fo RTITE pH: HmMUUE #Hx9l
ARE] KRS —H% doY, #ZKkI silaged pHE Y & F
B #7545 HolAds HF £ (10819 MEdE Autgan ¢
Ao
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Table 15. Organic acid content (¥ of DM) and pH of jo—a—-jae-bee,

Johnson grass and millet silage.

Treat. Total Lactic Acetic Butyric pH
acid acid acid acid
SS -1 1.6+0.3 0.7£0.1 0.7£0.1 0.2+0.1 5.1+0.1
SS -2 1.6£0.2 0.5+0.0 0.7+0.1 0.4+0.1 5.2%0.0
SS-3 1.1£0.0 0.5x+0.1 0.1£0.0 0.4+0.0 6.0%£0.0
Mean 1.4+0.2 0.6x+0.1 0.5+£0.1 0.3+0.1 5.4%0.0
JS -1 1.81+0.5 0.7£0.2 0.3%£0.4 0.8+0.1 4.8%+0.0
JS -2 1.7£0.4 0.6x0.0 0.5+0.3 0.7£0.2 ©5.5%0.5
JS -3 1.2+0.2 0.4%x0.1 0.5+£0.0 0.3£0.1 5.7%+0.4
Mean 1.5+0.4 0.5x0.1 0.41£0.2 0.6+0.1 5.3+0.3
MS -1 1.6x0.6 0.7£0.1 0.5+0.0 0.4+0.0 3.7%0.0
MS -2 1.4%£0.5 0.4x0.1 0.5+0.1 0.5+0.2 4.8+0.0
MS -3 1.5%+0.1 0.4%+0.0 0.6+£0.3 0.6+0.3 5.2%0.1
Mean 1.51+0.4 0.5+0.2 0.5+0.1 0.5+0.2 4.5+0.3

Mean + SE of 3 replicates (nine determinations each).
SS:Jo-a-jae-bee silage, JS:Johnson grass silage, MS:Millet silage
1 : Before heading, 2 : Heading, 3 : Milk stage
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[ %3] ¥ U silage2] KAMWRY
1 wNE % itk
. k¥ mRk
Table 16. Feed and water intake, urine and fecal output in sheep fed

jo-a-jae-bee, Johnson grass and millet hay.

Treatment Hay intake Water intake Urine out-put Fecal out-put
(DM g/day) (g/day) (g/day) (DM g/day)

SH -1 744 + 195a 3, 143+ 450a 1,226+ 183 340+ 28a
SH - 2 668 + 20a 2,201 £ 275b 1, 008 + 209 327+ 9Qa

SH - 3 473t 62b 2, 308 £+ 596b 945+ 74 252+ 17b
Mean 628 + Qbe 2, 581 + 440 1, 060+ 155 306+ 18
JH -1 778+ 99 2, 291 £ 644b 1,123 89b 319+ 18b
JH - 2 783+ 93 3, 026 + 396a 1,583+ 402a 392+ 28a
JH -3 759+ 109 2, 908 £ 743ab 891+ 112b 372+ 70ab
Mean 773+ 100d 2, 7142 £ 594 1,199+ 201 361+ 39
MH -1 854+ b56a 3. 133+ 289a 1, 316 £ 104 359+ 83
MH - 2 810+ 179a 2, 803+ 234ab 1, 260 £ 235 373+ 67
MH - 3 679+ 157b 2, 391+ 370b 1,000+ 217 326+ 103
Mean 781+ 131d 2,776 £ 208 1,192 £ 185 352+ 84

Mean * SE of 3 replicates (nine determinations each).
a, b, c: Means in the same column with different superscripts differ
(P<0. 05).
d, e: Means of each forage hay with different superscripts differ (P<0. 05).
SH : Jo-a-jae-bee hay, JH : Johnson grass hay, MH : Millet hay
1 : Before heading, 2 : Heading, 2 : Milk stage
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ic)

& % & B & (Table 16)2 fr Mol 2R Aol %M (781 g), TS

rlr

A (773 g), ZotAu (638 g) MEOIN o0 (P<0.05), #EHRAY TSIads
Zolajulol o] HEMHUE MMES 2JdY. £FHHPA UE wEHE
DMEE R &S ZolAhul g 7ek o MB £Fo #Eirdd = 4 (P<0.05)
sgou 2&agd oA FRF @Emel . ul %(1979) 9 #Hiel
K3 DMEERUES e WHEMEE MERY ZEoKaR S KE¥S
witln 39 20, Van Soest (1965)% Thornton % (1972)& ZAK AR
o] 1 fMEpmeE4 K I lignin, silica % S Eol U DMEMES Yot
Ay wESFAT. FRBIA Rotzul o DMEREC ELIdAY HEX
gof o] & AN MEEYWRS & (Table 88 H)o] 7] HEJAR=
B Y.

BARS wEe] Myol WE R/ Holz Uty DMEmHUE LA
&to] Z7t8 Q2 nf (P<0.05), Zotxn| & HBE wignol, TEaRE
gEE BREMY e U2 4 EHid HEs wEAMaEY WG

g mol YA EwMols — ¥ mmel AN2Y oty KEE
R LLATOl dtol RMmMiol AJQod, ELagAE dREIIY LM
ol Hatel wramiol ¥ WATH(P<0.05). REMOEZ DMERERS £
HErMot "ol g goHon, fokEolY HEES DM E i
FINSES ¢ & UG

Lt. Silageo WM&
Zolay, L&A, ERYY AERME silaged HMER H B ES

Table 170] A4 R+ 8¢ 2o,
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Table 17. Feed and water intake, and urine and feces output in sheep

fed jo-a-jae-bee, Johnson grass and millet silage.

Treatment Silage intake Water intake Urine excretion Fecal output
(DM g/day) (g / day) (g/day) (DM g/day)
SS -1 757+ 235a 416 + 325b 1,270+ 125 351 +81
SS - 2 640+ 101ab 400 + 156b 1,633+ 117 325+ 71
SS -3 529+ 86b 876+ 157a 1, 526 £+ 267 2906 + 24
Mean 642 + 141e 564+ 213 1,476+ 170 324 £ 58e
Js -1 802+ 155 725+ 000 1,441+ 301 398 + 54
JS -2 767+ 54 600 £ 200 1,400+ 319 386+ 34
JS - 3 703+ 59 505 160 1, 500+ 281 378 £ 48
Mean 787+ 89d 610+ 120 1,447+ 433 387 £ 45d
MS -1 610+ 63 475+ 270 1,658 £ 194 250t 14
MS - 2 527+ 36 4401 000 1,230+ 277 242+ 8
MS -3 513+ 103 400+ 163 1,221+ 175 249149
Mean 550t 67f 438+ 144 1,370 £ 215 247+ 24f

Mean + SE of 3 replicates (nine deferminations each).

a,b,c: Means in the same column with different superscripts differ
(P<0. 05).

d, e, f: Means of each forage silages with different superscripts differ
(P<0. 05).

SS: Jo-a-jae-bee silage, JS: Johnson grass silage,

3: Milk stage

MS: Millet silage

1. Before heading, 2: Heading,
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(¥

Silage W ES #AEDA 4 Fwsfol el 2RI A £
(787 @), ZobAlu] (642 g), FEk 3 (650 g) M2 FE&adA7 244
(P<0.05). 4 FHHI/ £BTT S silaged] HMES #4342y, B
Bl silageoll tt3to] (HEKE  Ll#ko] BEF silaged] MEMES A EM
(P<0.05) A Al WA 3tAtt. silage®] REES silaged] Ko & & ug
getzo, EAkS KE silage’t ® A4S K E silaged T HmELEO] M3t
= A Rl MEF el Kol Fold wEelztnm LA A
(Murdoch (1960) , Gordon(1965), Tamotu % (1967). 34 & HEAAE
LA 7L A W silageE HWEN7] W Eo EK5 silaged TR HET
et ] of kot :

% H 9 silage® WMHMES LL® HRY Zopaluy TLagtrolAs
HRstdoy xR MMES ®E(T81 g)ol 3o silage(550g) 7t
gEstA wgon, I FEES LM KEE EXRI silagedT HH
ol HHE Ko@itio]l ol WsFtto] "ol Aoz mEaEC.

o]} o] FMRMI ST F silage HmELEe] #WAE AL Tamotu %
(1974) o] #EF vl Po] XMEHMI/I XS K% silaget &€7]71 HiLs
of mEE BAAUT HEIS —HFA2Y, BHEF (19850 6A 30H
o] M3 HH silage’} 6H3H HEd HE silagel U WELEo] M
AE BK45(56%) 9 REsilageZ B/ REFUZIWE s HESA.

kK &S silage®] DMEFELE 3 [tHI3te] Midd e E2Eag2ry 2
ob Al silage #ME 7t AT silage RRME N 5o} # & (P<0. 05) 3l
A F .
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HFHo ETEFTE £RAY TEIH L silage KARES hAkRS H
ooy, ZoiAju] silaged] HiB A HKHol KEF silage HRE A
7bd @t (P<0.01).

PER (DM 2 & 18X silage # M BF 387g, X obAlu] silage 324g,
XY silage 247g JEol U2, TE1eA silages ZopAulu £ X
¥ silageol tt3tod BF A AT (P<0.05). o|g #H2 FLRE Hol
FotAu ¢ ToTetAo KB K E T silageE NiEFol WE DME
BEY 287 ey XA 5B DMEIR RS &% E 7 silageol it
8teo] wol RIS silage FIAS DMEM RS ZRY M FHSA 42

Aoz ExdEd.

2. EEX HWiL=E
7. ®E2 ML=

ZopAu], TaYE, AR EFRME E HIE BEEK
HIL®E Table 18 oA 9} v}, wWH LS &8s, kY,
Zopaiu Mg TLaYRAT Y wdon, £FRMALN wES M1
2 xopainl 9 B HRAOY HARHI LB K3t EHon
(P<0.05), ZFExIS} T2 B £FRM/E EB3AAM DMK
ftex oA HimeE BY2U FEEE A
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Table 18. Digestibilities of nutrients of jo-a-jae-bee, Johnson

grass and millet hay in sheep (%).

Treat. Dry Crude Crude Crude NFE NDF ADF Lignin

matter protein fat fiber

SH-1 62.0a 60.5a 54.4 59.4a 49.3a 58.0a 55.6a 35.4
SH-2 656.7ab 65.3a 50.3 55.0b 42.6b 55.2b 52.9a 38.6
SH-3 50.7b 49.7b 46.9 51.7b 42.1b 50.0c 46.0b 34.3
Mean 56.5 58.5 50.5 55.3 44.7 54.4f 51.5f 36.1
JH-1 66.6 60.1a 61.1 ©56.9a 53.9a 60.7a 58.2a 30.8
JH-2 62.2 56.7a 54.6 52.6b 53.3a 58.2b 56.4a 32.1
JH-3 60.5 49.9b 49.3 52.6b 46.4b 54.5¢ 48.5b 32.2
Mean 63.1 55. 6 55.0 54.0 51.2 57.8¢e 54.7¢ 31.7
MH-1  60.7 59. 2 62.2 ©56.4 b54.2a 62.2a 59.5 42. 3
MH-2 60.5 58. 0 58.5 ' 55.9 50.6ab 60.7a 58.7 42. 2
MH-3 59.5 53. 9 56.0 54.0 48.5b 57.3b 655.7 31.0
Mean 60.2 57.0 58.9 b55.4 51.4 60.0d ©57.9 38.5

Mean t+ SE of 3 replicates (nine deferminations each).
a,b,c: Means in the same column with different superscripts
differ (P<0. 05) _
d, e, f: Means in the each hay with different superscripts
differ (P<0.(5)
SH : Jo-a-jae-bee hay, JH : Johnson grass hay, MH : Millet hay
1 : Before heading, 2 : Heading, 3 : Milk stage
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ol o] AFRHMI LBl wet DMEH LEo] Lok AL K%
(1979), =# % (1986)°] millet, corn, rye grass HILEZXBH S £ £
— %3 Yl Tamotu % (1974) 2 whole crop ocat®] #H{t=®o| #EH E Y
of ZmiEol EE % HAH-ALRM 23] ol HEHANE 2
S BAKES dEdgy . =3 REGES HiLEE A Fo LAY
of wal "ol M= #Hi5 (Edwards %, 1068)7F ol BEE M=ol &£
B "o wat Rotxlx U+ & KB #£RE RIS Ao

Wik AR E MMTFS DYoidgm g4 Yon (Van
Soet %, 1975; HE, 1979 fi# 9 CPAES itk EES rIAdn
#&Es 2 gt (Faria® Huber, 1984). CPi{t=o] ol M F& g A9
Zotzlul = WARAETOIY Aol tEtol MMl A &M (P<0.05) UA
Son, RIS AFHAHA EBIAUA #HAx HolA YUY, #H
WS HALES T Ad ZotAulsb waETol St gl 1L
Biiol BE (P<O.05) A RA2U, fERKHE 4 HolxE GFES BQ
e, MRS HALES RE EfelA 24 HelFod FEET YU
ol ¢} o] £AFKMI/ KBIH AHHS HEFXF HiLtEx Holx olE
FREWS BEAERMA HALUROl 2-4@ AWMt FEA}E Hol &
vt B dd.

L}. Silageo| E¥X H{L=E

3E fAR{EWol W silaged] HALX S A FHH/ ETIAHA K
S HotAE EmE RHon, E&ae29 DMY zobaln 9 CP, EE,
lignin®] LR £ FRLH Alolo] 2L/ At (Table 19).
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Table 19. Digestibilities of nutrients of jo-a—-jae-bee, Johnson

grass and millet silage in sheep (%).

Treat. Dry Crude Crude Crude NFE NDF ADF  Lignin

matter protein fat fiber

SS-1 60. 4 59. 5a 59. 3 57.6 55.6a 60.7a 57. 9a 35.7
SS-2  56.8 51.9b 49.5 54.8 490.3ab 58.0b ©55.5ab 41.0
SS-3  54.7 51.0b 54.2 51.9 44.3b 53.3¢c 49.7b 33. 3
Mean 57.3d 54.1 54.3 54.8e 49.7 57.3f 54. 3e 36. 6
JS-1 50.0a 61.3a 583 53.4 50.1 63.6a 61.0a 38.8
JS-2 41.7b 51.0b 51.7 50.5 47.4 58.1b 54.0b 33.9
JS-3 43.7b 49.6b 46.2 48.8 45.2 55.5¢ 49.3b 30. 7
Mean 45. 1f 54. 0 52. 1 50.9f 47.5 50. 1le 54. Te 34.5
MS-1 60.8a 60.92 63.1 69.4a 55.4 65.8a 63.6 51.5
MS-2 49.5b 52.9b 60.2  59.1b 51.8 63.2b 61.4 45. 2
MS-3 43.5b 53.6b 55.4 57.3b 47.1 60.4c 61.3 44. 4
Mean 51.3e 55.8 59.6 61.9d 51.4 63.1d 62.1d 47.0

Mean + SE of 3 replicates(nine deferminations each).

a,b,c: Means in the same column with different superscripts
differ (P<0.05).

d, e, f: Means in the each silage with different superscripts
differ (P<0.05).

SS:Jo-a-jae-bee silage, JS:Johnson grass silage, MS:Millet silage

1 : Before heading, 2 : Heading, 3 : Milk stage
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DM, CP, EE®] ft=kol loiA Fxu &t dimgol 3
of WM Myl EMESA WML (P<0.05) HA2U, B ¥(1985)2
Sudan grass X # Mo £ HEMHMI HKBolA silaged] CPY EES WAL®
e Ao 713 & KE #HM MY A HEFAG.

ko MM MWk daye LR/ HEol LI BmET
MpE B (P<0.05). NFES #ib®S &I opalnlolA MM
b Aol Mol e HEME(P<.05)UA H}y, TSAHE
silage® MBLT £FMRHOl =it NFEHMtET HotA- @mmS 2.

3t e lignin, cellulosed H{t®=S £FRKMIL ETHADA ot
= EmeS 29on], NDFM{b®S HAw, M, AR Mo FEM
(P<0.05) XAl WA 3 AT, ADFE Wisaiol iedstol dieM Ll#kol ¥
sHAl ko (P<0.05).

ol gto]l K#H HEX WitEol £FRH HTH W BT
HE A2 Mywien CPa&o B4 ETE KA lignin, silicaf & & ¥ot
A Hiexg dolzA o= HiE(MEHL, 1081; B8R %, 1082; HE
%, 1085; =t%, 1986)% 2 #Re 1 BsEy. Blaxter (1967),
Mould % (1083)2 MiM# Hic%ol ETHE KRS BHK BF KT
wmExomE e Ereiel oo, =¥ MK HLRS MEXSTE
ol MmEel wa WMAHVTDCEF %, 1970; MEH %,1972) 31 HEF u
Atk FEEWAITNF =k % (1986) 0 KI}H HET EFHMI LB
Y4 S DMELt=RS B3 RAEe WoH rumen W W H Bl & ol
MAiaAE K Mixg ddoixidu #HESF AT (TyrrellH Moe, 1975;
Galyean %, 1979 ; Colucci %, 1982 ; Staples %, 1984). o[+ ¢
2 & 44 silage (Huber %, 1065) % K% silage (Wilkins %, 1970;
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McCullough$} Sisk, 1967)9 %8 L% kol HEdlx HiL=Eo] ET
g2 g ®wE}AGY.

Ch. ¥l EXEX W energy &k

3@ fR e &EMEl w2 DCP, TDNS #/Ef® % DE MEY &
H i Table 20014 3= w9} 2o
Table 20. Nutritive values of jo-a-jae-bee, Johnson grass and

millet hay (on a DM basis).

Treat. DCP TDN D E ME
(%) (%) (Kcal/g) (Kcal/g)
SH - 1 8.5+ 1.9a 55.3% 1. 9a 2.410.1 2.0£0.1
SH - 2 7.311.8a 50.1+1.8b 2.210.1 1.8+0.1
SH - 3 5.4+1.8b 45.21t1. 7c 1.9+0.1 1.6£0. 1
Mean 7.1£1. 8 50.2+1.8 2.210.1 1.8+0.1
JH -1 9.2+ 1.0a 56.1+1.7a 2.410.1 2.0£0.1
JH - 2 6.7+ 1.7b 52.6x 2. 2a 2.310.1 1.9+£0. 1
JH -3 4.9%x 1. 4c 47.4+ 1. 4b 2.0£0.1 1.7£0.0
Mean 6.89+1.7 52.0£1.7 2.3x0.1 1.8+0.1
MH - 1 8.9+ 1. 3a 56. 2+ 1. 0a 2.410.1 2.0+£0.0
MH - 2 7.0+ 1. 0b 51.5+3.6b 2.210.1 1.8+£0.1
MH - 3 5.7+ 1.5b 49.3+£2.0b 2.1+£0.1 1.7+0. 1
Mean 7.21+1.6 52.31x2.3 2.3+£0.1 1.8+0.1

Mean * SE of 3 replicates (nine determinations each).

a,b,c: Means in the same column with different superscripts
differ (P<0. 05)

SH: Jo-a-jae-bee hay, JH: Johnson grass hay, MH: Millet hay

1: Before heading, 2: Heading, 3: Milk stage
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R ER, £FRMA UE DCPY TDNE RS ® & BEHRAM
EZR7 dRed, 3 5 HERKHA/ £8I TS DCPY TONE &2
@38t (Table 20). DCPE®ES e 37l M (8.94 %) o] LM
(7.04 %)% %M (5.72 W) ofl Lotol HEM (P<0.05) UA FHon,
ZotAnl & WiRE S LA LBl ol U2 (P<0.05), EEL
20 DCPEES & X EBEHHl B|MHFT BRI (P<0.05)E E Ao

TONE &S RIS %8 dajol WA SLagol kske (P<0.05),
EEOZ AT HMES BRI ALRMol K3 (P<0.05) T UdoH, =
obAl ] = X EREFHVE BBEHUA BE(P<0.05)3 @A E BAY. o] #
R fERY LEY DCPEES MMM AARMI BEHo st EE
8| woki, TDNE®ES AR/ BEHY Higol st EESA 2
o+ H|EMEE F, 1981) 9 HMUM L EAY. M} FHAE (1982) &
NN BEREFERFALEANA MEMS DCPE &S 13.2%A W2 o] MM
of 4.3%2 @A 33, TDNE &R 66. 6% A 53 4%%, 1Ll x| (DE)
& &S 3. 22Mcaloll Al 2.31Mcal® W43t Aoy #Hi3 .

Energy (DE, ME) & & A A| 38 A% ZFolx AMI/ LB HA
oA+ MEEmS RHYow, 38 fEEYW Alolo] DES MEZ &S vl x3d %
HE B

ct. Silage2| ¥ X U energyd it

Zotzlv], &8, HExY silage® DCP, TDNS # & {® U DE,

ME it M {6+ Table 2114 B &= v} 0.
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Table 21. Nutritive values of jo-a-jae-bee, Johnson grass and

millet silage (of DM basis).

Treat. DCP TDN DE ME
(%) (%) (kcal/g) (kcal/g)
SS -1 6.91+0. 7a 53.1%+2.0a 2.3x0.1 1.9+0.0
SS - 2 5.6+ 1. 8ab 46. 7+t 1. 1b 2.0£0.0 1.6+£0.0
SS - 3 5.310.2b 44.21+3. 3b 1.91£0.1 1.6x£0.1
Mean 5.9+£0.9 48.0t 2. le 2.1+£0.1 1.710.1
JS -1 8.6+%0. 3a 51.113. 2a 2.2+0.1 1.8+0.1
JS - 2 5.6+0. 4b 49. 51 4. 0ab 2.1+£0.1 1.7£0.1
JS - 3 5.2+ 2. 4b 46.7+ 2. 3b 2.0£0.1 1.6x0.1
Mean 6.5+1.0 49.1£5. 3de 2.11+0.1 1.710.1
MS -1 9.0x0. 6a 59.2%0.5a 2.6x£0.0 2.1+0.0
MS - 2 6.0x0.5b 49.6+2.5b 2.1+£0.1 1.7£0.0
MS - 3 5.5+0.7b 47.412.0b 2.0£0.0 1.7£0.0
Mean 6.8+0.6 52.1+1.17d 2.3+£0.1 1.81£0.0

Mean *+ SE of 3 replicates (nine determinations each).
a, b, c: Means in the same column with different superscripts
differ (P<0.05).
d, e: Means of each forage species with different superscripts
differ (P<0.05).
SS:Jo-a-jae-bee silage, JS:Johnson grass silage, MS:Millet silage
1 : Before heading, 2 : Heading, 3 : Milk stage
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Silage® DCPY TDN& &S £ HHH/ &Y we gi3dig. &£
HB M9 DCP4& w2 Zolau, E&aets, fRY ZF miggis AR
W7t wAEol el B EM (P<0.05)UA @A AL, W E DCPE
BS fiky, E&agx, ZopAu MR FAdoU mEET UG

TDN& B S RotAn, E2&aebA, 43 5ol mgol Lao
WALkl BES B4 (P<0.05)E now, E&agAe zotzin
= ko] waol BE¥S H YT (P<0.05). oldgol £ FRMI EE
A Wl HEXSEC BT AL I silage(FF %, 1981) 9
W silage(= % %, 1086) #KEHolA DCPERES X EIFMZL #B3H
A oA D, TONEES MM/ BMEHE iyl ato EES
Aot wmEYS HAUT BRUAG.

fHA %(1982)2 ST Fsilage REOIA FLBK, HEHRIUHM, HAKM
o] DCPEES %% 7.2, 5.8, 4.2%2 HEM AL HLE 22U,
TDN 4 &S £ &Ml 2871 g2, DEAES &% 3.11, 3.17,
3.07 cal/g DMZ {E o] £ FHH7/ #MBAUA BIUGT @ET 0
ool & R@o #£EY ML WU, DEY MES] FEE & WM £F
Bl =AM 24 BT @RS Ao FEES AU
Bl—3 £gispol BEst &£ 59 silagee] DCP, TDN # &9 ZR~T %
%7} silageol k3ol £4 = 2w DEY MET ZEJF i

3. FXEXE
b EEe XERE
fEEwR, EERMNINE R KELE RBAA REMXS
Table 22 o] #FEH A4 Y.
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Table 22. Nitrogen retention in sheep fed jo—a-jae-bee, Johnson grass

and millet hay.

g/day %

Treat.

Total-N Fecal-N Urin-N N-retention N-retention
SH-1 16.7+2.0a 6.6+0.8a 5.6+0.5a 4.51+0.8a 27.0+2 1la
SH-2 12.0x1.3b 4.1%20.5b 4.5+0.2b 3.3%x1.1b 27.4+7 1la
SH - 3 9.9+0.89b 3.9+0.6b 4.8+0.1b 1.1+0.6c 11.5%+4.5b
Mean 12.9+3.3e 4.9%1.3e 5.0x0.7¢ 2.9+1.3 22.0+5.9d
JH -1 1.0+1.6a 17.6+0.2a 6.2+0.4a 5. 1+1.1a 26.9+4. 8a
JH -2 149+1.2b 6.4+41.9b 5.3+0.8 3.1+1.3b 21.0+7.2b
JH - 3 11.9+1. 1c 6.0x1.1b 4.7+ 0.5b 1.2+0. 7c 10. 2+ 5. Oc
Mean 15.3£3.3d 6.7+1.3d 5.3+0.8¢2 3.8+1.9 19. 4+ 4. 8e
MH -1 20.5+1.5a 7.910.5a 8.1%+0.2a 4.4+0.9a 21.4+4. 6a
MH - 2 15.6%+1.0b 6.5+0.4b 6.8+0.2b 2.3+x1.1b 14.7+6.5b
MH -3 11.5%+0.7c 5.3%£0.4c 4.5+0.3¢c 1.6+0.6c 14.5+4.9b
Mean 15.94+4.0d 6.6+1.2d 6.4x1.6d 2.8+1.2d 16.9%5.0e

Mean t+ SE of 3 replicates (nine determinations each).

a, b, c:Means in the same column with different superscripts differ (P<0. 05).
d, e:Means of each forage species with different superscripts differ (P<0. 05).
SH : Jo-a-jae-bee hay, JH : Johnson grass hay, MH : Millet hay

1 : Before heading, 2 : Heading, 3 : Milk stage
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18 E# NERES RIolUd E&agt2e ke xofAuldA ¥
gtonl, wE MEkHs/ HolASFE NEREE EFIA BLT AE
ABMM ETHAA DMFRE HotA S W ol CPEEE HA
dolzd £EEE ez Azdd.

NEHES =<8 X $mEY 3.87Tg/BE MBEE v 7%
Wt Graham(1964) & %K & & HEE NERES ALY LR NGRE
o] Wow NgbtmE mpdtol, 285g9 A & N& KM ASH FM=
& Bodtgd oy, 580-1,140g8 WS ®o NS MM Bl NERE
T =autn HEd v ol ARBOIA NEEEC Woew NEREE #
mets MEH 2 HRUY. Holloway % (1981) S MEMK %MK ®
o] 24 E NEMAES BAAd HEFASY, NEEES HEAR
A Eo ETolAFLE By wESAG (A} L, 1985; #*,1990).

& RBoIA NERES £AFHHA/ £8YTE @y, #3 1
By wEol RAol Y HAEgol kool EESA R AT

Ll. Silage # %of U}E NER=E

zotAu, &&adA, RIS £FRME silageE HKAUST
NER®Y KRET Table 23°] #i = AH.

Silage # o] WE NENRES #t# silage ffol ZR7I AN2n,
NERES 2213~ silage’t 15k I Y ZRolalnl silage MRE L
3tol E U
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Table 23. Nitrogen retention in sheep fed jo-a-jae-bee, Johnson grass

and millet silage.

g/ day %

Treat.

Total-N Fecal-N Urine-N N-retention N-retention
SS -1 14.8+1.1a 5.9+0.6a 6.5+0.6a 2.3x1.1a 15.4% 6.5a
SS -2 11.0+1.5b 5.6+0.2a 3.8x0.6b 1.5+1.2b 13.71% 9. 4a
SS - 3 8.8+0.5¢ 4.5x0.5b 3.8x0.1b 0.3x0.1c 4.4+ 1.5b
Mean 11.5+2.8¢ 5.3+x0.7¢ 4.7x1.4 1.41x1.1e 11.2x 7.5f
JS-1 20.3+t1.4a 8.2+0.5a 17.5+0.42 4.5+1.5a 22.2%+ 6. 2a
JS -2 13.5+0.4b 6.0+£0.4b 4.6+0.5b 3.31+0.6b 24.3%x 4.3a
JS -3 11.2x1.6c 5.9%+0.6b 3.2x0.6c 2.0x1.7c 17.9113.1b
Mean 15.0+4.2d 6.7x1.1d 51x1.9 3.2+1.6d 21.5% 7.9d
MS -1 14.4+40.7a 5.0+0.2a , 6.4+£0.4a 2.8+0.4a 20.2% 2. 4a
MS - 2 9.6+0.7b  3.9+0.3b 4.5+0.3b 1.1+0.3b 11.5%+ 3.5b
MS - 3 8.4+£0.5¢c 3.41£0.2b 3.8x0.3¢c 1.1x0.2b 13.5t 2.8b
Mean 10.8x2.7¢ 4.1+0.7f 4.9%+1.2 1.7£0.9e 15.0x 4.6e

Mean + SE of 3 replicates (nine determinations each).

a,b,c : Means in the same column with different superscripts
differ (P<0. 05).

d, e, f : Means of each forage species with different superscripts differ
(P<0. 05).

SS: Jo-a-jae-bee silage, JS: Johnson grass silage, MS: Millet silage

1 : Before heading, 2 : Heading, 3 : Milk stage
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silage Bl BT S NEEREO EEP<0.05)3A BT A
gk o] axd CPa®o Roldd £FF 2og EHIECG. NHH
o] Ao|AFE HitEE HAT Mmool lr, NEMXS E£ags
silageol] Al 21.5%2 71% E 4.

Waldo et al. (1966)2 A iAol L EY silages HHRY KR NER
E2 silage@E oA R, =3 Wanapat et al. (1982)2 WHMUEHK

4

HmELEC Yol RE HtslT NEo| mdty ®ESFUSA,
FH2 silage # e RE Ht® NEKkol W7l "oty &
3 th. Wohlt % (1976)2 ¥+ NEME/N S5 K+ NT M0
¥ wmESAY. wE KEEF NI ES silage 8o Ldtof Fo}
Aoo, NEME A E KATAAM MR #EY silage & F
aep At 2oty Y R 3o

v
iy

4 RBRA pH, VFA R E
7 EHR UE KBHFA pH #it

GBS MEG, £FHRMI KB EAN pHT Table 240014 X =nt gl
2o, zopAn, FE&adA, kY LKE KRA FH pHe &}
Mol RREANA £ KE, TSI L L& KAERAA 4.
GE BERM Of pHe k¥ FSTe 29 Bl MG
7l BBYTE Holxle @S LYoy, ZobAu= dHHMETolY
g £ KE LMl 2o
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Table 24. Ruminal pH in sheep fed jo-a-jae-bee, Johnson grass

and millet hay.

Time after feeding (hours)

Treat.

0 2 4 6 8 Mean
SH - 1 7.12 7.11 7.03 7. 04 7.05 7.07
SH - 2 7.15 7.17 7. 06 7.07 7. 00 7. 09
SH - 3 6. 81 6. 78 6. 74 6. 77 6.79 6. 77
Mean 7.03 7.02 6. 94 6. 96 6. 95 6. 98
S.E £0.14 £0.16 £0.14 +0.13 +0.10 +0.18
JH -1 6. 93 6. 87 6. 82 6. 85 7. 00 6. 89
JH - 2 6. 82 6. 78 6. 74 6. 68 6. 79 6. 76
JH -3 6. 83 6. 77 6.72 6.75 6. 69 6. 75
Mean 6. 86 6. 81 6. 76 6. 76 6. 83 6. 80
S.E +0.05 +0.04 +0.04 +0.06 £0.12 0. 08
MH - 1 7.15 7.10 7.12 7. 05 7. 08 7.10
MH - 2 6. 86 6. 84 6. 93 6. 84 6. 80 6. 85
HM - 3 6. 75 6. 73 6. 78 6.71 6. 78 6. 75
Mean 6. 92 6. 89 6. 97 6. 87 6. 89 6. 90
S.E +0.15 +0.14 +0.13 +0.12 +0.13 +0.17

Mean = SE of 3 repl!icates (nine determinations each).
SH:Jo-a-jae-bee hay, JH: Johnson grass hay, MH: Millet hay
1 : Before heading, 2 : Heading, 3 : Milk stage
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gFRemg Mol wE Fwe pHE wEY BHU £2FHM Ml
=Hd 287 itk Merchen®} Firkins(1986) = Mf# &M &ol
MimE® K pHE £4 EolAu #HM% BEEE GE BAES
Aoy M sty o], ARBOIA wEHMmol wE pHEALIE 3 3
dyE KRS Z2 EmES EUu

Ll. Silage # %ol ul® RBHAN pH Rk

Silage®] ##3 Hp pHE Table 25004 wEutel #rh. ZofAiyl
silages T2 T 71 silageol i3te] pHrt %4 oy #ExIA%Y
zeaz2mole 227 ARG,

Silage Missispiol WE FH ol pHE 7Kk 3 silaged] B &M}
AR D LBmgol kEtol £4 oy, FE kA silaged M E —
=8 fAmo] ¢}, ZolAul silage:™ £ FHMI KBTS Hol
AL @EHe L9, fpamg ol e F@e pHt Zotxin g
22 2oA #Hik HotAE Hme Rolost s kol ThAl EobA
=0 Ko, fEkT silaget fAKASH 285R ol AU TAl HX
Eolzt ME BAT. ol % o] silage # M #% 2~ 6k Rl pHIL
dol WM S K silageS M Fol 448 YES U (Briggse} Hogan, 1957)
9} corn silage® ZHAo] #HEF K% (Snith® Baldwin, 1974)°lAM =
g2 mmel At

& B} silage Fojol @WE FR pHY ERE HAJA2Y HARIYE
& & (6.90) 7t silage(6.81)ol 3o}, FotAMul silage(7.11)7}
% (6.98)0] 3o $4 QoYU EEaHd2dME ZRT AT
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Table 25. Ruminal pH in sheep fed jo-a-jae-bee, Johnson grass

and millet silage

Time after feeding (hours)

Treat

0 2 4 6 8 Mean
SS -1 7.39 7.29 7.25 7.20 7.21 7.27
SS - 2 7.10 7.18 7.14 7. 05 7. 08 7. 11
SS -3 7.18 6. 99 6. 81 6. 81 7. 00 6. 96
Mean 7.22 7. 15 7.07 7.02 7.10 7.11
S.E +£0.11 £0.11 +0.17 +0.14 +0.08 0.05
JS -1 7.11 6. 93 6. 47 6. 77 6. 85 6. 83
JS - 2 7.16 6. 98 6. 81 6. 98 6. 66 6. 92
JS - 3 7. 03 6. 83 6. 70 6. 63 6. 70 6. 78
Mean 7.10 6. 91 6. 66 6. 79 6. 74 6. 84
S.E +0.05 +0.06 +0. 13 +0.12 +0.08 0.04
MS -1 7.02 6. 85 6. 85 7.00 6. 81 6. 91
MS - 2 6. 70 6. 65 6. 63 6. 70 6. 58 6. 65
MS - 3 7.21 6. 96 7.01 6. 93 6. 82 6. 99
Mean 6. 98 6. 82 6. 83 6. 88 6. 74 6. 81
S.E +£0.18 $0.11 +0.13 +0.12 +0.10 0. 09

Mean *+ SE of 3 rericates (nine

SS : Jo~a-jae-bee silage,
MS : Millet silage

1 : Before heading,

2 :

JS : Johnson grass silage,

Heading,
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ch. ELRO R XBAEA VFAS] K

ZolAul, &g, ARY LHES £FRML, ARGEREK MBI,
KEEM VFA REET Table 26014 R & upe} #o. g 5
total VFA B ELT &Y #HHEEA 75-106 M, F&T2E 63-74 oM,
Zolzlul FrEl 43-74 IME XY KABEAA Y FUH. #H@AHRE
ik BBl E total VFA #ET 37X ¥ 2T 2 Kol RE
Ao g ol 1% Bfol EBHO wE #HMEMELE FotT EmME
H .

& o] ME B acetic acid, propionic acid, butyric acid® RE T
xRy, 2&agA, Foizn JELZ f£xRIYVL Y =dTH. ARG
Bk 2B5R00] % VFA MET REAKES BHUAS U 4R %ol acetatec
2z oz s W propionate®l butyrateirr £ W ol iUt

o] 9} o] VFA ME /I fAR M HHEE FXx MmN #ET ¥
gEo ¥ LERB(F %, 1082), sorchunzi Mo ¥ HARRAE (B
% 1085) 4l # & & 9 oat straw Ai¥E #5 #3%% (Wanapat %, 1982) of] A
olu] #&d u ). Males®} Gaskins(1982), = % (1983)2 KEEHFW
VFA BT 8 Bk 276 Mol ®mstn 1 % MR oYL #®
£% v Yol F KRB HKRE AWA HF1 U, Ty Coombes}
Mulholland(1985) = VFA ME = @B BmEM% FrH &Rl AMMSel AR
ga #wEtdd
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2t. Silage # Mol «t® KB EAN VFA RE

ZzolAu], E2&£adA, ARIYE £AFRHINZ KES silages M F
o] MM RBEW VFA BET Table 270 #7739 nt g 2.

Silage®] MM 3| VFALRES XY silage K RE 96 - 116 oM,
&8 A 62-72 mM, Fotzln|&= 39-57 nM JES E silage Mol MF
¥ EZRE RIG (P<0.01).

silage#d B 7% Befjo] EB IO WE MVFALER RS #HK MM &
Mg 2oy, RolAln silaget #$ &% 28Ho £4 otk #HXK
M 3ttt Individnal VFA£ & X total VFA 4 gt £ 3 3o
xRy, 2¢&ags, RopAn MR HERIYAA M FUG.

silage M J % BrMo] LBRo] wat VFA £ &Eo] #HEW2E MM
e EmS B A gEUCHEERI KB HE Males %, 1082)9 BK
HET R QR (E %,1083)8 f KGR % MMIYT HES —H3IAH.

% &9 silageit Mo WE total VFA £ &S A£RY 9 HB silage
(110. 4 mM) 7} &€ % (86.8 mM o ko] sdoyd ©E FHEYHIAS £
£} 4. acetate ME UAANT HHRIHT silage(85.1 mM) 7} &
% (68.6 mM) ol i3t MmOy S A9 ot FHE
ZR7 24
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5. %X & DM HIE, Wi®E KBEMN VFA RE HELWNHE

b AERMA HEORI HRESR

AERANE BEd L&Y silaged CPY CFE & #itolA WM
of #imme =ERE A FHM/ KB e CPERS HEFEIA
B4 St KRE, CFEaE2 MmsAo(Fig. 2).

CPaie AMUAY 2o ror &Y silage Higol dat 2
2R gddou, ZFopAulo HAME %ESY silageffolt ZRER A
g7l 14.1 %99 3ol silaget 12.3 %2 L EolA ¥ =ud.

AR 94 AUYPY F2Eadx oM E £ES silage Mol
2 2R qdoud, Zotxinle H$ silagedld © Y.

o]9} P R FEHY HEX &% (Tamotu %, 1974), milleto]
53 AFHEAN R®E K %, 1079; #H& %, 1081; B KR %, 1082;
& %, 1082), /719 fkEmEol HT HB (MK %, 1982),
mAR fEe ik Kmol I REGER %, 1085; =t %, 1986)
oMo e FEmE A =3I BREHKES REY silageZ 3§
o] MBS ¥ WMHI KE(1985) %o K3 silage’t LE
8o} OM, CP., NDF, ADF& &°l =4t #HE3 F B #HEd
Hi Ao

Ll. & # 2} silage®| EXX WIL=E

) MEBEEKSRS £%02 % my, MEAK HME M=
HEOKRE®ERN g HZxe SilageolA DM, CP, CF #H{t= 39
AB S Fig. 3 oA 9% 2o
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40 —

35 —

30 L—

Crude fiber (%)

16 —

14 —

12 —

Crude protein(%)

10

Fig. 2.

X —X

oO—=o

12

Jun

Crude protein

-bee, Johnson

26 8 28 20
Jun Jul Jul Aug
Cutting time

and crude fiber contents in jo-a-jae

grass and millet hay and silage at

different cutting time.
O——+] ; Jo-a-jae-bee hay [J----[] ; Jo-a-jae-bee .ilage

; Johnson grass hay X----X ; Johnson grass silage

; Millet hay

O----O ; Millet silage
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DML RS CP& &0l 80lA 1722 Mpngtolutet HEoME Y=48.524
+0.928x (r=0.355)2 #MMS 2 2H, silages Y=27.989+2 111x
(r=0.461)2M HEMH (P<0.05) Y= E2 MHIS LIELLIACH

MM Mi{t= Al CP&®EoOl Mpingrol ut2t # ¥ (P<0.01)Lt silage
(P<0.05)Ol A BEFESHH Minstgct CPa&ol ulE % ¥ 2t silage®)
MLk S DM 43 oM 62 % CP2} CF= 45 Ofl A 68% EEAN 289
U ALt

]

DM digest. (%)
3] o))
S S
| |

V1

H:Y=48.52+0.928x (r=0.355)
~8:Y=27. 98+ 2. 111x(r=0. 461%)

40
70 —

'S:Y=129. 24+ 2. 175x(r=0. 651*x*)
“H:Y=40. 05+ 1. 380x (r=0. 519%x)

50

40
70 —

S:Y=236.84+1.631x (r=0. 465% )
H:Y=46. 28+ 0. 705x (r = 0. 487*%)

CF digest. (%) CP digest. (%)

l

1

8 17
Crude protein (%)

40

Fig. 3. Relationship between crude protein contents and
DM - CP . CF digestibility of hay and silage.
(H : Hay, S : Silage)
(H: Hay, S : Silage)
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§ ¥ 2t silagee| CP& &0l Cig DCP, TDN % DMI2| 4B S Fig 4 2f
Zch. CPK*o| Eo0tA =5 DCP2t TDNEE S % EL} silage L5 E ¥
sHHl #pn(P<0.0L)stCt #WHHNE Al CPEEO ES+5 L EL
silage M =2 ME\OIA 2Lt L EOIME HEZEIHUACHP<0.05).

12 — H :Y=-2.15+0. 750x (r = 0. 948%#)
-7 :Y=-2.83+ 0. 794x (r=0. 928##)
9 —
¥ s
Qa,
8
3 b
0
60 — S :Y=29.17+27.199x (r=0. 411+ )
~ “_H :Y=33.52+ 1.462x(r=0.745%%)
R
St 55 — ’/
=
(=)
=
50 — /
45 |—
40
850 — H :Y=392. 414+ 27.199x (r=0. 411%)
< 750 / S :Y=2375.47+21. 117x (r=0. 210)
Z 650 — /
550 }—
500 . '
8 17

Crude prbtein (%)
Fig. 4. Relationship between crude protein contents and
DCP - TDN - DMI of hay and silage
(H : Hay, S : Silage)
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M A& % (1981) 2 milleto] ¥ @ £ HEME REAA % & silage
vE £EHM/ @EBsdA DCPY TONE & = dolg oy, #E
wato] silage’t B% 2#3 HodASS BED u} ol o

o)slgo] B silage T HEHsW CPaEol 8xoll A 17% =
xolx 4= DCP, TDN& Eol wHdtn PHEDE: MNHEE B ¥t
vewel FIA OBME MEOHG KO i, MEX WRE®R R
B Llgel @M EHREC

2) HWHmMED HEFE MR K

g &9l silage & MEF &Y WMILE HI CPHILE, DCP, TDN& &
sho] M-S Fig 5ol vebdutel 7ol &l Bl 300golA 1, 20082
wpndtol ubel CPig{rut, DCP, TDN& &ol =AM T w& WA silage
M= dgton =3 silage TN 2 £ HMS B,

GwmREol Mmytel e CP Witk DCPERS % &S ¥ DCP
r=0.467, TDN®] r=0.3972 A # ¥ (P<0.05)° #BE=H UG-

Lu % (1980)& alfalfa #£ &9 silaged WLI¥l BuE ER DM
BEES %u7} silageol 3ol .53 WX DMA CPH{L®Z =
27 QQYUT WEHYL, HE Z(1985)2 REKLEESY silages
Gro] LMY R silageol k3ol EoM HMHMEE FUL DM
CP oalxn MiEmwKe Witk FUddn #wEH Yo & o
“ERY —xAS
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CP digest. (%)

DCP (%)

TDN (%)

65 —

_H:Y=51.49+ 0. 008x (r=0. 191)
60 — —

55 |— /  S:Y=54.22+0. 001x(r=0. 022)

N

50

45

20 —
15 (— H:Y=-5. 44 + 0. 321x (r=0. 467s)

10 —
//S:Y=5. 53+ 0. 001x(r=0. 172)

60 —
H:Y=42.98 + 0. 012x(r=0. 397%)
55 +—

S:Y=052. 29+ 0. 001x (r=-0. 037)

50 —

45 —

40 1 i

300 1200
DM intake (g)

Fig. 5. Relationship between DMI(g) and CP digestibility,

DCP and TDN contents of hay and silage
(H : Hay, S : Silage)
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Ch. EYHMED FEARO 23 AHM

DMBE AL o] Mo wal kBT WMoY FEMHEES BEHA
oyt DMEEHRE T 3, /R HEdrR Mo mENol K HBMS HE
U silage 5 olA HEtel A (Fig. 6).
3000 — H:Y=1988. 66 + 0. 977x (r = 0. 258)
2000
900 — S:Y=137.98+ 0. 630x (r=0. 293)

300 —

Water intake(g/d)

0
2000 —

S:Y=020.86+ 1. 044x(r=0. 416%)
1500 H:Y=0586. 38+ 0. 775x (r =0. 404x)
1000 p—

500 —

Urine output (g/d)

AVAVAN

500 — H:Y=282. 95+ 0. 353x (r=0. 792**)

400 — S:Y=224. 35+ 0. 153x (r=0. 392#)
300 —

200 —

Feeal output(g/d)

300 1200
DM intake (g)

o

Fig. 6. Relationship between DMI, water intake and urine,
fecal out-put in sheep fed hay and silage
(H: Hay, S : Silage)
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DM#E BL & ©] 300g oA 1,200g & smpndtol wal HFRES & EL REF
1, 200-2, 300g, silage#s i+ 800-1,500g = WMstd oo, HE¥ & (DM
& & &7} 200-500g, silage 300-400g = M3t o.

2t. HHEAKEED RBHEMN VFA a2t MK
ZotAy, E&aax, AU el HE KES silaged] CPE R
3 RBPEA VFA #EAS] M-S Fig 734 4.

r‘70 r—Jo—a—jae—bee
= S:Y=20. 25+ 2. 598x (r=0. 185)
S 50 — / H:Y= 5.70+ 3. 451x(r=0. 371%%)
«< 30 —
[
=

10
. 80 —Johnson grass H:Y=50. 12+ 1. 554x (r =0. 288%)
N / S:Y=234. 15+ 2. 187x (r=0. 207)
&
C
= 40 —
=

20
100 — S:Y=108. 80— 0. 343x (r=-0. 049)
< Millet H:Y= 81.983+0. 361x(r= 0.034)
S 80— —m8m8Mmmm
o)
g
< 60 |—
[
=

40 1 1

8 17

Curde protein (%)
Fig. 7. Relationship between crude protein contents and

ruminal total VFA in sheep fed hay and silae of
jo—a-jae-bee, Johnson gras and millet .
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—gmos zopxulg Eagre gEY silageig Mol KIF KB
=y VFA = CP& ol 8%olAl 17%8 Eotd+ % Mmste] ZotAin
g oAl r=0.371(P<0.01) % F&2A g#olAs r=0.288 (P<0.05)
oldtt. @y A E S mB CPgH Fol el wek VFA #ET
gEgmold Fo MM B9 XE silage HBAMNE A HWS
B9 onl, silage #mE ol Wato] VFA #E/ BMEINA FUH

Ob, HBHEI KB F A VFARERIS Bk

zotAy), =&aaA, MY & &9 silageo DMmELE Ol W& VFA
B Fig. 8 o4 rojsEd.

Z o}l ] (hay9} silage) ] & Hiit&oel wmeol ot KHPHEW VFA
BET EROSZ S o (P<0. 05).

2272~ (hay?) silage) HmEEo|] 400004 1,000g% #Hmeol wat
VFAA B 7= BESA mmdto & & r=0.397 silage?] r=0.385%
g & 9} Silage =5 HEM ol AU (P<0.01).

DMIf ool w2 %Y (hayd silage) #¥MA| VFA #E T silage
MY BT KE %E BB HMs HmS LAy, gEo
3o} silage # oA VFA LT BMENA A
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VFA (mmol/ &) VFA (mmol/ ¢ )

VFA (mmol/ ¢ )

70

50

30

10
80

70

50

30
120

100

80

60

—Jo-a—-jae-bee H:Y=18. 83+ 0. 045x (r =0. 344=%)
- 8:Y=236.33+0. 020x(r=0. 192)

—

\

—Johnson grass
H:Y=22. 174+ 0. 061x (r=0. 397%*)
S:Y=28.36+0. 043x (r =0. 385%%)

\ l
\

—Millet

\ S:Y=117. 66— 0. 024x(r= — 0. 129)
! 1

H:Y= 81.83+ 0. 006x (r=0. 039)

400 1000
DM intake (g)

Fig. 8. Relationship between DMI and ruminal total VFA

in sheep fed hay and silage of jo-a-jae-bee,
Johnson grass, millet.
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Hf. ZXotxHHl, =2 2ta, fEkulof cf$t total ¥ individual VFA

e AHM

1) gEHLmo| K3 CP2t KB B VFA @22 Wk

g B e CP& ol WE acetic acid, propionic acid, butyric
acid ¥ total VFA #E 9 BT Fig 9 oA Ronurst 2o
ZolAu] HELME CPEET VFA #E Mot mES Lo M
(r=0.372#%) °] UAt}.

2aoelx gEHRY I CPEEY VFARE Moz 94 CPERE
o] Mol w2l total VFA, acetate, propionated ®ol 1iIH 2 v
#3] # VFAS} propionate ¢ #H -0t A EM(P<0.05)°] ARN2Y
butyratet CP& ol Mm% +£5 @A st @EmelUH.

kY %8 4LMmes VFAMRE S total VFA, acetate, propionatetv
CPa®ol Mmetel wal #Wx #MmMU2o 14 propionate HEZ
HEMHP<0.05)UE HME 2 KE, butyrates FA3 W7te
wmES B MM(r=-0710s0)& B

gue MEAE By f£RY BEolM VFA #EJ HE 22 KA
ZotAu BRoAM AMY 2R HAELFE WM KWK & (Table 7
2m)ol fEm o] HEto] ZopAulol A Eob R (1979) 0] HE
CPE&®ol 52 old HY HHEE VFA £ &e BdDILIH RS 2
< Emelztn Bedd.
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80 —Jo-a—-jae-bee

T:Y=5. 71+ 3. 451x (r=0. 372%%)
2 60 —
S — C2:Y=4. 08+ 2. 717x (r=0. 379%%)
S 40 - //
B
E 20 |- C3:Y=-4.21+ 1. 139x (r=0. 524%%)
/04 Y=-0. 41+ 0. 222x (r=0. 531%%)
0
80 —Johnson grass T:Y=50. 12+ 1. 554x (r = 0. 288%)
< 60 — — C2:Y=40. 18+ 1. 141x(r=0. 247)
: -
© 40 +—
g
& 20 C3:Y="7.58+0. 258x(r=0.303s)
———— (4:Y=4.48-0.021x(r=-0. 039)
0
100 —Millet
T:Y=281. 93+ 0. 361x (r=0. 034)
J—
2 80 —
~ o C2:Y=62.99+4 444x(r=0.051)
g 60 —
C
& 20 |- C3:Y= 7.28+0. 477x(r=0. 299+ )
C4:Y=13. 35— 0. 704x (r=-0. 710%%)
0 1 T
8 17

Crude protein (%)

Fig. 9. Relationship between crude protein contents and
ruminal total or individual VFA concentrations in sheep
fed of jo-a-jae-bee, Johnson grass or millet hay.
T : Total VFA, C2 : Acetic acid
C3 : Propionic acid C4 : Butyric acid
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2) Silage o CP& = BB W VFARLS| BA{%
HMEAKSEO Y silaged KB E W total ¥ individual VFA
ML Fig. 1004 R =gl o,

i# o o
80
60

40

VFA (mmol/ ¢ )

20

80

60

40

VFA (mmol/ 2 )

20

120

100

VFA (mmol/ &)
00
S

oo
o

—Jo—-a-jae-bee

:Y=20. 25+ 2. 598x (r=0. 185)

:Y=19. 55+ 1. 574x (r=0. 145)

:Y= 0. 45+ 0. 814x(r=0. 245)

" C4:

Y=-0.33+0. 233x(r=0. 366%)

:Y=234. 15+ 1. 187x(r=0. 207)
:Y=25.40+1. 772x(r=0. 205)

| i

T C4:Y=18. 02— 0. 933x (r=-0. 716%%)

— C3:Y=11.59—-0. 192x(r=-0. 100)
C4:Y=-3.10+0.588x(r= 0. 397*x*)
R
—Millet
T : Y=108.80—0. 343x (r=-0. 049)
C2: Y= 79.43+0.463x(r=20.077)
— C3:Y=11.554+0. 014x(r= 0. 009)

8 17
Crude protein (%)

Fig. 10. Relationship between crude protein contents and
total and individual VFA concentration in sheep fed

of jo—a-jae-bee,

johnson grass, millet silage.

T : Total VFA, C2 : Acetic acid
C3 : Propionic acid C4 . Butyric acid
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z ol bl silageo] HE CP EBFN VFAH S MEANA CPE ROl
ol wel RE VFA BEST #iM S0, butyrate @K Mmols
FEM AT EY #HM(r =0.366%)2 HAUH. |

E ek A silageo Al CP& &l #moluet total VFAR acetate,
butyrate #ET MME 2 Yoo, 453 butyrate RE MmolET ®WE
o] HEM UE FY #HMM(r = 0.397#%) & X9 K, propionate # &
= A9 MM(r=-0.205< 234

£ % 3 silager CPaEol #istol uwel acetate®} propionate i B
= %4 Mmdte Mm-S 2 KME., total VFASl butyrate MET

B8 A T, 43| butyrate BT MFS| WA ATH(r = 0. T16es).

3) ES YWHmMEIN} REBFHAN VFA A2 §F

gwERES B} Zotain, FT&IagA, AFAAY &FESY VFA
Mmool BIHS Fig. 11 oA ®Eupe o,

Zolaln g &ol 2 DMIS VFA i <te] BifRol Al DMIZL MM+
VFAREE S #/0(P<0.05)E B oY, acetate @& Miol: HEol
gl 2l 21, propionate®} butyrate BET WK HFEH (P<0.01) AT
mmeE Bt |

FEatA gEol $HE DMISL VFARA{ROl A = DMIo] spn¥el ozt
# VFAZ acetate MET BEMIOS T Mmstol mmel 48 M (P<0.01)

& R on, propionat #E X i1 (P<0.05) %t K@ butyrate RE T
Bo MMS 2o
fERY gENAE DMIZL mmgtol utazl #VFA 91 acetate BE T
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%/ W3S K@ propionate$} butyrate @ELT £ MBS Bie
o] 43 butyrate #ES ®WAo<T BES HEMUAS A9 HH
(r = -0.395#*) B E 2 Ao

70 —Jo—a—-jae-bee
T :Y=5.70+0. 451x (r 0. 372%%)
~ 50 ’//’////////,////////
Y
g 30
= C2:Y=15. 61 + 0. 034x (r=0. 332)
& g0 ————"C3:Y=-1.53+0 018x(r=0.569x¢)
___,,,———”””‘/”-C4:Y== 0. 74+ 0. 002x (r=10. 408%#)
0
80 —Johnson grass T :Y=22. 17+0. 061x (r=0. 397%=*)
C2:Y=14. 14+ 0. 052x (r = 0. 395%%)
> 60 /////////////’/////
S
o]
g 40 }—
b
£ 20— C3:Y=4. 30+ 0. 008x (r = 0. 345%)
C4:Y=5.20—0. 001x (r=-0. 082)
0
100 —Millet
R //T :Y=81. 83+ 0. 006x (r=10. 039)
« 80
S5 /CZ:Y=6O. 98+ 0. 010x (r="0. 077)
g 60 [—
=
£ 20 C3:Y=13. 82— 0. 001x (r=-0. 030)
— __C4:Y= 8.92—0.006x(r=-0. 395%)
0 1 |

400 1000
DM intake (g)

Fig. 11. Relationship between DMI and ruminal total and
individual VFA concentration in sheep fed of
jo-a-jae-bee, Johnson grass, millet hay.

T : Total VFA, C2 : Acetic acid
C3 : Propionic acid C4 : Butyric acid
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VFA (mmol/ ¢) VFA (mmol/ ¢ )

VFA (mmol/ ¢ )

70 —Jo-a-jae-bee

:Y=236.34+0. 020x(r=0. 192)

:Y=129.10+0. 012x(r=0. 153)

=5.194+0. 007x(r=0. 273)
1.55+ 0. 001x (r=0. 234)

:Y=28. 37+ 0. 043x (r=0. 385#%*)

:Y=-1.24+ 0. 034x (r=0. 377+%)

:Y= 28.37+0. 001x(r=0. 070)

= -1.2440.007x(r=0. 441%%)

:Y=117.66—0. 024x (r=-0.129)
:Y= 03.64-0.016x (r=-0.125)

:Y= 8.01—-0.007x(r= 0.162)
:Y=16.28—0. 016x(r=

-0. 453=*)

T
50 - /
/CZ
30
20 — C3 :Y
—_— (4 :Y
0
70 — Johnson grass T
50 |— % c2
30 —
20 — C3
———
C4
J——
0
110 — Millet
90 — \T
70 +—
20 — C3
C4
0 1\1'
400 1000
DM intake (g)
Fig.

12. Relationship between DMI and ruminal total and

individual VFA concentrations in sheep fed of

jo—-a-jae-bee, Johonson grass,

T : Total VFA,
C3 :

- 03 -

Propionic acid

millet silage.
Acetic acid
Butyric acid

C2 :
C4 .



4) Silage W HB AL KB WA VFAREI2 MK

W REUROl WE wopAu, EFLIaatA, £KRK I silageit R
KEBSM VFA #ES S MM Fig. 12 oA R=upe 24,

Zol A silage® H % DMEEL& o] 40ColAl 1,000g& # fn¥rol uhzt
acetate, propionate, butyrate MEYT BEM®RH S E #MmM3dto] total VFA
MELE 50-70 oME MSHE Y=36.334+0.02x EHK Ar=0.192 9
Ee #HAMWS I

22782 silageo] % & DMI®} VFA o AABACl Al DMIo] i h0 % ef
wal RE VFA #EE MY S w # VFA, acetate, propionate & & ©
Mol HmEY A EMP<0.01°] FEHALY butyrate BE H N
o= HEEJ AU

7 % 3] silageol A& DMIo} ppetel wtel =E VFA mE= WA ST
S R oo 43 butyrate@ v HES 19 M (r = -0.453%#)
& 24t

ol 9} o] (Fig. 12) silage® Mgl VFARE S Jt® & =zotaiul7}

acetate 76%, propionate 20% butyrate 4%%} T

S

A+ acetate
78%, propionate 13% butyrate 8% 2. ©, 1L I olA acetate 81%,
propionate 11%, butyrate 8% VFA molar }t® 2 silage ol ul =3}
Ao} silage M P Molt ARIoIA EEFSHA B KE ZotAly
oA w$ o

Sutton(1979) 2 Mk MEit®o] oW KPBEMW VFA molarkt %ol
=2 FE, MEfK kxo] FowW ddddu HI FYod, =3
g mEmyst el VFA £ &S @o (Thompson, 1973)c #E %
oF Kol MK KEK XHEXN VFAREZ B 2oz BxEdd.
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V¥ %

i R ferol M Efrol EEuEStl M kel HHY ZobAN

(Setaria_chandrachne. HONDA =219}~ (Sorghum helepense (L.)

vers), {E% 3 (Japanes:: Millet, Echinoclof crusgalli var. fru-

mentacea), ol %3 @M iR EEMS AEMS RS olEY K
EiE mgstel EMMMH P O R o) B ML f B i ES BMEI}
7] 915te] #iTY RBEMERES EHSY ue 3 2o

1. fAsfEwe KR #AxsaRk

zobalu] o 4F K3 % Uik (kg/10a) S HE 14 X (309 kg)odl e R
o 24 % (1,233 kg), 3% K (1,407 kg), 4% X (1,601 kg) 2 ®HE M
o] MnuaetAe KERED EUo. RobMul, TEasA U R
o] FMM LW E (10a%)S %% 2,009%kg 1, 588kg 944kgS 2 K
veappgol B E S (P<0.01) MR ZRE HAUH.

g, AR KM ZobAinl o) & 4y ki (10a¥) 2 1,843kg (200 m),
1. 434kg (400 m), 1,116kg (600 )2 E®m7l EFotd+% #HAHAH
(P<0.05). W3 ML kKMF #HHRES i mol PR lol HAR K Mol
xolA4E wymatdod FEEST AU

JEEWS HEMKSES Wikgol Wikl skl & &3k A (P<0. 05)
moton, MEFESERE £F HITIHAUA MmAAT. silages} M
Bame wHaol WiEd Hol A ol WEE A et e
(P<0. 05), # & silageol it3tol = AT
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2. Y U otol-MER

Came @Eo M@ RotAuy, E&agtx, HEHRIAAAN £F 0.23
0.39, 0.39 % onj, silagedld+ %% 0.24, 0.39, 0.42 %2 =Zo}
Aol 7t 8 2ol e Fud.

page wEolA =& ek A (0.33%), £k H (0. 22%), Z of A v] (0. 19%)
JEol Sl o, silage QA &8 A (0.33%), £ HEI(0.27%), oAy
(0.20%) NES 2 Z&aat27 £4 %1 ZotAule ©dE 24wl &
o] oot

ofu| B & lysined®S E<IagtAgEs 0.70%2 £ %K H (0. 61%)
9} zopaju] (0.60%) 0l ttdtol wom, silaged B EolAul T
0.75%2 =& a2 (0.62%) W % (0.37%) 0 3tel kT, ofnli
BaES WY £umLs g7 80 e Rtz mmE Ryoq,
z oty silager E&aabAy fEK T silageo] tdte] F UG

3. & mNE

BEo DM E S 7k (781 g/day) Y E& 2824 (773 g/day) o ft
3ol =z o}zl (628 g/day) 7} w2 Wdl (P<0.05), silaged] DMiE & 2
278 A (787 g/day), ZolA|n| (642 g/day), 7E%k F (550 g/day) MEO
Z Ry HFESA LA (P<0.01). DMEIES £ Fo|l #47Hol
ual gAedon, &EI silageod] (3 ¥ EmMS EAUG.
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4. HEX Hit=E

ML ES gEe] g T8 2(63.1%, fEAKI (60.3%), XotA
B (56.5%) IEC. = &Z&aetA7 %00, silage® ZolAly| (57.4%),
FEHRT(51.3%), &8 A(45.2%) JE2 2 ZotAul 7t Fob & Mol
ZEE 2T (P<0.05). £ FMRMG DMHLRES &L ES Silage B ¥
WA e BRI LBl e3he] 3% o (P<0. 05).

HMEAR B ol TR 2R oy £F5KMA
HAEio]l MY LBl dto] 4T (P<0.05). NDF, ADF, cell-
ulose? Hit® (% E S silage)> FEHRY, ELd L, 2ol e
R ol A BE(P<0.05 A do, #MHEEX WEHY HLRES &
¢} silage Alolol FHEF 2RI UAH.

NFEW# 1k & (% & 9} silage) S 4 FHol EfT=HUA HolAd, L& WA i
fagiol tato]l RS Bl FE (P<0.05) A WA A

5. KBHEAN HBREELR RE
KB EW total VFARE T &89 8 %3 (86.8mM), S
9

[>

(69. TmM), Z o}zl v] (48. 9mM) JEo] A 2, silageol A = 1R (104. OmM

A

=2 78 A (70. 3mM), 2o}zl 1) (40. 3mM) MEL E R IYE RotAuy =

rly

JabAo] dloe] =t (P<0.01). Individual VFA & acetate B &

rlr

W E A ffRY (68 6mM), <L 18 A (54. 3mM), Z ol ) v (36. 8mM) JE 2
2 fempiol ZRES B O w (P<0.05), silage® Al 7k ¥ (85. 1oM),
=2 72} A (54, 3uM), Z oAy (37. 1mM) L. 2 I 7} =gt} (P<0. 05).

Propionatel} butylate B E (¥ ¥ 9} silage) = HA| HxY, =&
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ek A, ZolAln JES Z R I A F AT (P<0.05).

oA HES moMBu HRE M EKEWS ZobAuL A ER
og Fuu gy el tE BYASEY oty BB el L E A ol
BN BHE O F Yol MM EAN HE R e R A BA T
EE7t Ao r BadUT. o Hxme=E MM S AMAE
B LRI 2734, WAl BT &E igE ER LT aee gl
wapAls silage o FASE B € 5 Ao Zolzalul & @M b
qasaA Euggel g EEMl EASl Aol 4% HEI
won s MTAgECl TeEThe fKEREAY MAMMEI TS

2rgg At KRol Ly WY EEHSEESE SOt EaM HE
e e B4 doud MTRFY A W wmitmlA e A o
TS R’ 721 AAG.

M HEM, W O WEETS e HEol wIkET RES 9
s EAH EEL2EAT Basoor ¥ A2 BHEG.
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