IR WA R B I R 5 5 B AR

% T BT, A BT RS (L B B M U 2 DA~ — 7 — & LT
PR L. TORE, BEECTRICEER LBTE ST &0
&0 T, MERDEM~Y —H—IT b, BREBOWLERICBITF 28I A2 LD
BREIC R L, EAEO®E WIS TR EENERTH B 2N Lz,
TITABETHE, ERICCOMGEFRRUEENESEEEH L, &R 2
BEIR U 72 S SR 38 O WAL Ml e B 20 B U, 9 00 200 ST S0 e T B 4 e Ry Vg
SBHQBEITDWTHRTT 2 & &bz, ML RBHENE O34T R 51
Mz E LB oML s Eok I REFEEZHFDONT DWW THRE L,
FIEHUER & UTH, B1ETIRBEOLEFTATF—2%, 82 HiTi3Es /8
e B ORI T 2 BBRBOBRME, %3 0 TIRAE oMM EE L
THA L—2ogliEE, U TE4 T OBEKERTRD ik,

1

BN BEOEAFIF—IICX5MHE MR EEDER

1. HmY

WEOEFPEDICONT, UV FROMMOMHLROE T (Jung,
1989) MR B 2 LBAE<HENTHD, ZNITBHEMEDOZELIZIEET 2
(Grenet, 1989) LHFIN TS, EFITHED MG OTIE, WLBRIC
B BT ORAME DS S BB R T 5 (Grenet, 1989) O T, i
ORBEMEREREFTAT -V ORELRZT 2, —F, BRGROKBEM
BIEHETEYBERROLMITL > THET S (Shaver et al, 1986; Tyrell
and Moe, 1974). L7Z> T, HREETICEWTAODERD KO Rin 5 mE
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OEBEEZILBLEZEG, KEEHRAREORENZEMERBEOERBLY
ERIAEDMHEMEORILORFITRR TS, TN 200BROFSESH
SVEMEERIZDOWTIE, HTL THTHSNER> TR (HFS,
1998; g5, 1994) .

ZTIT, AHORR T, EWEREZ —EILERGTTUDERD RN
REB23MWHEOTEL—EHE LY IIKELT, EFATF—JOHRICED
SHERBIURHEEBHEOCZREHLEMITH EEDIT, GEERFD
EERARMZUEL, BHLOFEERELEZEZ SR TWSIEBTEH S KHEE
HE & DBEfRE M THREL &,

2. MRB IOk

1) 8o

IHFIERIEBER GBS (G FREMAT) THE  BELEFEY—
(Phleum pratense L., Sa§8:0 51 < w 7 ) & [HFa0, W, SEHOELE
A7—V LR, E, M, LRETS)TAOED, ATEMRIC L DEE R
Lic. BRzEE S lemiTHIMIL, BiitBRIC L 7=,

2) ERER

HILRB X OEEEEONEITITIZEOESMERE Y Y (GO0 F—)
W, FHRE61.6+45ke) ZE e RERMINETEMBRRIC4BE T DS D YT
B L7z, WALABIEFHI7TAM, RR7HAMOSBEREE Tk, 6
R ORERIZ, AEDOL%ICREL, 1HIEFHMICHEL, I 2I)E
FREE7Oy 7 BETKIZHBAICERE E/,
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3) M L BREEONE

BMOT—N—& L TDyZE, WHOY—N—ELTCohHVE, BIED
FECELT, 1lemlZWB L AKRERELT 2 2 7032 A (DyCl) D0.5%
(wiv) I RIC24RERIBDR U, IRSRABROK YR L7z %, B5CTASHERIMEME L, Ak
FR 2Kz, ITHY2 DEIRR S B0 1/4BIC, Co-EDTAKE K (1g/265ml)
BATVLAL, SolZDyfEFAE20g2BEL, HILRBE T IHO ok
FEYPRERSI S, 0 BREBABOBREZREL, 1IHYVKR5ED
BOERRSI T, HOFIL, EBARRERE2EL TLUB3ABET
i 4RER, 3~b5R B8R, 5~6H BIiX12M MR T144M5 R = TIF W, 3%
REGHE R O BHE 512, HERBRE & RIS 72,

4) & KERE OB E

KR - RERBHEE, HCRROEHBRIC, ¥4 L0572 F4EBE RN
T3 MRR20F T4 MM E L, 1BHL Y OFA - KPR 2EHLE, &
IH R R R R & R ER Mo ast & Lk,

5) SRS B KU L EITHE O

PRELL 7 3813 66T T48F MR L 2%, lmmPD A7 V-2 D 4 U—3 )T
meel, oB e L. BERHT, WEEBRMMFIcsEY > 7Y AL,
BEFRICUBL, S L72%, TOEHEZ2EHLE, —BEY, NDF,
ADFBLUADLIEB I EEFAHLOFETENENHEL 2. HIBAEY
(OCC) & BIZFTHR (1988) DAL T, DyBLUCold, WE a2 BEREET
WRKILL, ICP-AES (M HZAZI v — LT v aftBl, ICPAT57s) T4
Lz,
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6) FrEBIVHEH0E
EBEEEREEPICHM SN2 DyB L NCoDlE S, 1 &L R,
Grovum and Williams (1973) @ two-compartment model {Z 4 TiZH THEL
2o MEHLEIISAS (1990) DGLM T A Y Py — & FNT, N OE Y B4
FHELTROETINEANTHFLE.
Yi= g +Mi-t+ei
TN
Mi : A DHLD KR D Zh 5
ei : fHzE
BUEMOFEDZE DM EILScheffeD HiklIc L B L BRI TITo /.

3. KR

1) BeHliz E OB LR B KON k®R

BT B U e R OB R R D L (LB & Table 1117/ L7z, £FIC
HWHS 2878 (CP) B E20.6%M 54.8%I1ICH AL, ADLSEBAN3.3%M 5
BI%IZIIML 7z, ERMADF, NDF& BIZZTHhEN374, 62.9%T, MK®
44.5, 70.0%, LIX D445, TO.OBITHRDahoiz, HICOCCERIIER T
26.4%, MBLULR T21%TdH - 7=,

GYRH{LRIEE, M, LEONEIZ, 72.9, 61.3, 56.6% TEFITH> THEIZ
ET L% (p<0.01). CPHB LMLy DWALR DM LR & RIS, £F
ES>THBIRETLE (p<0.01). OCCHILRBER T79.6%, MB LULK
TRTB% &R o Tz,
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2) fRE - KB

HAGEEOR & - REEM ZTable 12127 Lk, &K OEHEREIT A3
HHzD3oghiBTH - 2. HEMMIIERAM, LRICIERTEWARICS -
ey, EAZERRESHAREERD SN o7z, KB I O IE R
HERAM, LEIZHhN, FRICENM & (p<0.05), BAERE (4%, ADF
BLUONDF) &7 0 O KBRS L OREBRE S, ERAM, LEICHAR, &
BIZEMN -7 (p<0.06). CHIRHLT, MEELEOMICIEE B EIIRSD
5Niaho iz,

3) THALE N

BEEOLY DM EEBRREEDS/NS A—% & Table 131CR L7, T
&, ki, ke, TTBRUTMRTOWTND/NT A—FIZHB W T H M D E D LI
LLEBVWERDSNAM ok, THIEMLT, EHOKTIE, ERMLEICHE
NFRIERED o7 (p<0.0B) . Fiz, TTH, ERAMBLULER LD ELS (@
<0.05), TMRTYZ, LENESB LUMR & D 10K HEN - 7= ($<0.06) .
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Table 11. Chemical composition and digestibility of timothy hays
harvested at three different maturities.

Stage of maturity
Preheading Heading Seed setting

(E) (W) (L)

Chemical composition (% of dry matter)"

Organic matter (OM) 92,5 93.4 93.9

Crude protein (CP}2 9.6 6.8 4.8

Neutral detergent fiher (NDF)?* 62.9 70.0 70.0

Acid detergent fiber (ADF) 37.4 43. 8 44.5

Acid detergent lignin (ADL) 3.3 5.5 6.9

Organic cellular contents (0CC)*’ 26. 4 20.9 20.6
Digestibility(%)®

DM 72.9+0.5* % B61.3%1.8" B55.6+1.3°

oM 74.54+0.5* 62.611.8° 57.241.5°

¢p 6B, 7x1.5° BE.5k£2.5" 36.6+%4,0°

NDF 76.7+0.2* 62.8+2.3° 55 2+2,2¢

ADF 76.1+0,3° 62.2+2.0° 54, 7x1.1¢

ocec 79.51=1,4° 75.0£0.8° 75.3%1.3°

1) Mean values for triplicate determinations.

2) NitrogenX8. 25.

3) Determined according to Goering and Van Soest (1970), except that neutral detergent
fiber was analyzed without sodium sulphite and decahydronaphthalene.

4) 0CC = OM -~ organic cell wall {determined according to Abe (1988)).

5) Mean=SE based on four wethers.

6} Mean values with different superscript letters were significantly difierent (p<d.07).
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Table

12. Daily intake and chewing time of wethers fed timothy hay
of different maturities.

Stage of maturity

Preheading Heading Seed setting
(E) (M} (L)

Daily intake (g/W° 7%/day) "’

CM 35.5+1,1% 35.240.7 33.5+0.5
ADF 13.3+0.4  15.4%0.3 14,9+0.2
NDF 22.3%0.7  24.7+0.5 23.4%0.4
Chewing time (min/day)
Eating time (E) 11545 176£23  161£63
Ruminating time (R) 375+ 9% 520430° 506+53°
Total chewing time (E4R) 488+ 42° 695+17%  667H72°
Unitary duration (min/gbM/W® 78)¢®
R/DMI 10.540,5* 14.8E£1.1° 15.2+1.5°
R/ADF| 28.241,3* 33.7£2.3° 34.0%3.3°
R/NDFI 16.70.8* 21.1+£1,5" 21.6%2.1°
T/OMI 13.740.9* 18, 7+0.8° 20.0+2.%°
T/ADF| 36.8E2.1" 45.1£1.8° 44,944,7"
T/NDF | 21.9%1.4> 28, 2417.1% 28.513.0°
1) DM, dry matter; ADF, acid detergent fiber; NDF, neutral detergent fiber.

2)
)]

4)

Mean::SE based on four wethers,

Mean values with different superscript letters were significantly
different (p<0.05).

R/OMI, ruminating time per DM intake; R/ADFI, ruminating time

per ADF intake; R/NDFI, ruminating time per NDF intake; T/DMI,
total chewing time per DM intake; T/ADF|, total chewing time

per ADF intake; T/NDFI, total chewing time per NDF intake.
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Table 13. Fractional passage rates', transit time and total mean retention time
calculated from Co-EDTA as a liquid phase marker and dysprosium-labeled hay
as a particulate phase marker.

Stage of maturity

Preheading Heading Seed setting
{E) ') (L)

Co-EDTA (as a liquid phase marker)

Ki (%/hr) 3.940.2” 3.4%0.2 3.6%0.2
ka (%/hr) 13.04+£1.8 15.54k3,4 15.14k2.4
1T (hr) 13,110 11.8£0.2 11.5%1.2
TMRT  (hr) 46.640.5 48, 1X£3.6 46.5+2.2
Dy-labeled hay (as a particulate phase marker)
ki (%/hr) 2.40.1%% 2,20.2** 1.9+0.2°
ke &/hr) 6.7x0.6 8.1+1.6 6.141.0
T (hr) 16.440.5 13.8+0.9° 13.740.8"
THRT  (hr) 73.540.7* N.9X%3.6* 82.7+4.0°

1) ki, ruminal passage rate; k., post-ruminal passage rate; TT, Ltransit
time; TMRT, total mean retention time in the alimentary tract calculated
from the equation of Grovum and Williams (1873).

2) Mean+SE based on four wethers.

3} Mean values with different superscript letters were significantly
different (p<0.01).
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3. B

HEOEEDEDE, CPEENETL, MMESERLIOY Vo SR
WUT, EMEERMETT S Jung, 198% I, 1992) 2 EVMEINTH
0, FHBICHRLEFEL —1BETHRIBEKENE SN,

AHBROMR LK TI3MHERL 3 TH 5ADF, NDFE BB EAELD LR
Mo bEDET, Y, ADFBIUNDFHELBEILROESEN 7, &
N, UTZAENES, MHERMENKBEREDICIDIRAI NI WHD
KR LR EPCPERBNETLAZERRER EEADNS, HE O
EOHIL & B BRA D D Z &1E, &< OWFKH (Grenet, 1989; Mertens,
1987; Wilson and Mertens, 1995) M SR I NT NS, #HBOMAIIEER
AROEBREERTHS (Ulyatt et al, 1986) TENBEZLD &, 1 2R
WEOETITHES T Z 2 AEPEDE EHRE O bMmEIC A, B2
ZHOZERBTEDN TV X (GRARE) (Poppi et al., 1980; Ulyatt et al.,
1986) ICAHML ENB ETICET 2RMAEIN TR EEZ XL 60, Z02DEE
BHEEHRBREEEZLDND, FRBRTIE, BE - KB OHEERE 2 55
ORAMLICET M EER, FR - KBHEZAEL . TOHKE, EXIE
M, LRI, 1HHZ0 OAREBRES L CEAERESD = D O/ IEE R
FAWTN S ES, FHRED MBATORERZ MBI L, MMz ET 5 1
EREN > 2, —F4, MREELE QMEGFEHBIE-E-Ehes, 6674 & Rk
ETHD, BUERESH =D ORIEGRHBICOEEENRBD N k. T
FIREIOHARZRMTHIL TWAIKRO1HH D O XBRH O LRI
RIBHEEL IR TVWS (B4, 1990 0T, FABEOM, LE T, lemiZ
MOLERETH-=H0D, 1HHED OREERERA 0 ERIGEL TWY
ZOnd Lz,
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FHBRTE, RHEOEBEEERTIINTAD/SS A —2 50 0B DI
LBBBEERADONT, F—Fr— RIS AEETE, MNORDBOBLHD
BEBAHORIIKREN S L ELTNE—F 5 (1992) ORER & 1T R D EETH
k. RABAMHOEEEOLEIHIIMEHE S RECHE, THOEEBYO
RMECIERDPBROZRERTAEEZZI SN TWVS (WE, 1994), —F5
(1992) OFB TREAR ZEHBATHRE LZDIIHL T, FRBRCIIHIER
HFTT o/, LESST, JOMBHEES &8 OHENEHEKOENI DN
SRBHDEEZOENS., REARBIHBMS N FRN T MG TS ET
BRI, WANEETHMEINS ZEMMEEINTHY (Poppi et
al, 1980), WMILOMSBEHOBEBEBECHETHELZHEETHS EE
ABNTWS, SRR T, EROREBRENLK L DERICEL, EHEO
kPR & STMRTHREM 72T &5, BRTIRLE X D 50 i B
Wilfbah, KVES<RBBEZEBLAELHERING., £, BHOLAMEK
KHEARLRT/hESWERIIZH D, TMRTRLETERICEN o2, Zhid, LK
DEEEHELERRIIMEL D EVWRHZELEZLERL TS, 22D
WTH, 1H® 2D ORERFHRMAEEIGELS, RBICXL2WEMMATLA
EERP LI EPRAZTET IR P X (HE&, 1979 BAFicidizoT
BEE PRI Y AETRBAESET Lol L E0EERE A 6N
%, —7, Ichinohe et al.(1994)1&, MO MO M DR BF —F v —RIT 52
WEEHE LY POBLERNEMOREIfE2H 58 RT, BADEE
EERULAEZLY VEAFIERANDGEEZRNLERL DS, BAMEMUTO
WA TFOEDEEENENEL TS, MR T OMMNL &K EE
BOGEHSNMCT 22D, KBEICBT 5HHMESRT O TEHELE
ANOBFICHOABERIIOVTIBRRNTILEND 5.

Pk, RRBOBENS, EHERENE—L AN THo>TH, FEI—H
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BEORAHEBREEIANDWMO M OMBICL > TRRD ZEMNHAE N LR,
£, RARATHORED» S, WEOEFTAF -V E T KRS HE BB HE
DERE, FRNTOMIMLOREICERT DO TH D I ENRBI N,

_.58...



B2 FERJPOBRMMNFEY-EEOWLERBEEICRIETHE

1. BRY

AETTIE, WEOEFITED BRSO LM RBHE X OMFEER
liz. TOMRR, FREETIE, £FICHE > THEEO NS 8 E 5 EHE
BBEEDHR, FARMKNTOBRMEOEERFEBLZLSNTNIHEA  RBICHE
TORMNESRD I EAHHEL &,

—fRIZ, M RRREREBTMEDICON, WY T ESENWMOL,
SERAMMLT, HILBMETTS. £, SERENWEHERSOLYERE
PRELBLTEN, TREAEEINLDE<ESEICHE T2 EDEEZ
5NTV5S (BRH, 19940 . KBBANOMEMIC K DM DL FHEE,
N—AABRBICE > TRELEAE NS, Y R 7EEEMEWEIENCR
ZRERMULGS, BHERIOEERP LR T2 LT, 2<OHRE (A,
1982; Ndlovu and Buchanan-Smith, 1985; KT 5, 1992) L VLGN TH D,
COMBEELT, E@RFEFMEL DN — A M EY QMRS RIEN O LBRE
A6NTWS, LENV-T, KNI EHBEGFRICESRIEZRIDLUEES, IV
—AEYIC XS MMHEALA L DIER SN, AERF O - Rl
REENT, ALV ESRBAEEZEBTSHOETEHEIND, AT,
BN D EEOWRERBEENME RS EBEE, AFICHESMB OMMERED
ZFhOMEM M. T THRE T, MEBHIHTRBHFROHEMANHIE
EREEZICREFTHEZHASNCTSEHNT, AEMOHFMAHEH B I
REHOFEL—BEOHLRES ICHAERBHEICRITTREZREL,
PR THAMEOEBELRBR L ENIERE RATHEOMEKRZEE TS &
Uiz, 728, ARRIEHBTORBREMTLUTERLEDDOTH D, RETER
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TOREHBERNEOEERZASHICBTIMEBLIVLROENEF—TH 5.

2. BB IOV

1) fa&fe

RILBERBRBTRELEFEL — (Pheleum pratense L., M7 51
W A)EHBHMBIOHEEMCADIRD, ATHERICIVEEEZRUL 2%,
1emiZHIBr U THA L2, H2, REWEARE (CPER44%E L) % 4L
L.

2) B

I6SHOESERMEEY Y (R 2V F— )V, THEE: 61.514.0kg) Z il
L7z, HEHBIUOHEEMAN Y OFEd—E2 TN ETREMTIAS 2
D900t S L7z2K (MIFioMEBIUOLEICHY) &, Tho0FEI—8
HIZENTN200gDREMEZREEHE LA ROFIRZRFEL, &4FHTD
OV P EEERICEDETT, HR, EE KBRHEDB X CHEERIR®
EzRELE. MR, PHEUTEHME, FR7EMO2EBERETT » k.
ARG 51 1RIFRIIRFIZITY, SRS EFRET Oy 7B UKIEEHH
CERE R, BEEEREEORE Dy TR L L ER LU Co-EDTAZ
ZhENEMEEHOT—H— & LTHEIFIEC TiT > 2. B8 KEKH
W, BEEBOAHEPIZ, 1A 7T AETAERBEEZAWT, 30MHE20H
B CREBHL, 1ROV ORE KEBKBZEFLE, ELMMHiEMR
B, ARUEEIERIIF RN EARBBO TR E LT,
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3) LZEoHn

FML 2 ROMBHHEB L OB OFR SN, BT L TH- 72,
— 45, NDF, ADFBLUADLIKDWTHEIMHEFFICHEL, A3 &
)b —2 4 NDFL DADF#IE U TEHE L, DyBL i Cold, ikl &mEE -8
HERBTRARLL, ICPHASHER WERADy—LNVT v oty
TCPA757s) THH#i L7z,

4) FEBLUHELE
I E B R LA & FARIT, BPICHEE S N Dy B XU CoDiRE E,
Grovum and Williams (1973) @ two compartment model IZ ¥ Tid% TEt
B U7z, BEEHLEIZSAS(1990) DGLM T Ry P vy —2 AWT, LHEOFEED
KUOREMBRNOEFEE2EREL, XOETFINERANWTENL &,
Yij=u + Hi+ 8+ HSij+ eij
TR S5
Hi: WEOHRE
Sj: REMBRMOMER
HSij : REOEHEKREMBEMOREER
eij : AEZE

4, FER
1) &Rk
KEWEmBRORSY N7 E (CP)&8I1348.6%, NDF, ADFERIE TN

Z2Nn11.2, 10.9%THo 7. Table 14IZHBRICHE LBl oM #HEREZRL 2,
B, RN DOFEI—BELAEHZEGL ZHAAOCPERIEITN
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TH13.7, 188%THY, TOIEFEL—ICHRT ZCPOE &L, 39.4,
28.9%Td -z, BEMB ONDF, ADFEEIL, HEHMND TEhEN,
59.4, 38.2%TH VD, WEMA D T, 585, 384%TH o7z, HMNOEWD A&
bREHBI ONDFDI6%, £/ADFOBUNFE L —HEHKTH - .

2) oAb
FMNOMOYOTF L —HEOMLR S RBAMEOMLEETable 15 IR
UZe. HBEH, #RMEd, MEEMGSICHBRL TREWESHRS TED S
SO HEYIHLRIT6 — T IRER L - & (p<0.001). £/, CPHILETIX, H
Wi T22.5%, HEEMTI8.6%, MHMHRDOWLETIEHENT2.2-3.1%,
HEMT0.6—2.8%, Wb AEHEZEREHESLEZRTEMN S~ (p<0.001),

3) B& - REKHA

Table 16 W1H%MZDORME, FE -RBKMBLIUOHBEALERELZD O
ER-REAKBHZRLUZ, BYERERAEHORMICL > T, HET
8g/W'™, #EHM Tog/W ™MLz, WTFhoMNUBRO b ARTHERINT 3
CEREoT, RBKERERICEzok (0.0, ZhiT &> TR
R SERICE<S 2D, £k, %4, ADF, NDFERE YD ORARHB
JUBIEERM S ERICE &>/ (p<0.01). LAL, MOWD K DB,
REMFMOAERICEDLS T, i KBRMICHEZRIZERN27Z,

4) {0 R

SRR ERL 2V Y OELEBIBEE £ Table 17 IKRLUZ. BWHTH
WFNONSA—F D, ADRDHBIVREROBMICISZBENERED S
Nihof, ChicHUT, B THRE#HDORSTREEEER (k) 34
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Table 14. Chemical composition of the diets used in the experiment,

Timothy hay
Maturity Heading Seed setting
Supplement of soybean meal"’ - + - 4

——————— % of dry matter—-

Organic matter (GM) 93.4% 93.5 93.9 93,8
Crude protein {CP)? 6.8 13.7 4.8 13.3
Neutral detergent fiber (NDF)® 70.0 59.4 70.0 58.5
Acid detergent fiber (ADF) 43.8  38.2  44.5 38.4
Acid detergent [ignin{ADL) 5.5 4.9 6.9 6.1
Cellulose® 8.3 33.3  37.8 323
Hemicellulose® 26.2 21,2 25.5 20.1

1) Data for non-supplemented groups are the same as Table 11.

2) NitrogenX#. 25,

3) Determined according to Goering and Van Soest (1970), except that neutral
detergent fiber was analyzed without sodium sulphite and decahydonaphthalene.

4) ADF-ADL

5) NDF-ADF

6) Mean values for triplicate determinations
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Table 14, Chemical composition of the diets used in the experiment.

Timothy hay
Maturity Heading Seed setting
Supplement of soybean meal® - } - +

——————— X of dry matter-—

Organic matter (OM) 93.4% 03.8 93.9 93.8
Crude protein (CP)?® 6.8 13.7 4.8 13.3
Neutral detergent fiber (NDF)® 70.0  59.4  70.0 58,5
Acid detergent fiber (ADF) 43.8 38.2 44.5 18.4
Acid detergent |ignin(ADL) 5.5 4.9 6.9 6.1
Cellulose® i8.3 33.3 31.6  32.3
Hemice| lulose® 26,2 21,2 25,5  20.1

1) Data for non-supplemented groups are the same as Table 11.

2) NitrogenX#.25.

3) Determined according to Goering and Van Soest (1870), except that neutral
detergent fiber was analyzed without sodium sulphite and decahydonaphthalens.

4) ADF-ADL

5) NDF-ADF

6) Mean values for triplicate determinations.
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Table 15. Apparent digestibility" of wethers fed timothy hay of two different maturities
with or without soyhean meal supplementation.

Timothy hay

Maturity Heading Seed setting Significant effects®
Supplament of soybean meal?® - 4 - + SEM®’ M S MX$§
Dry matter 61.3% 67.8 55.6 62.3 0.4 ¥%x ¥%x NS
Organic matter 62,6 69.3 57.2 63.5 0.4  ®¥x k¥x NS
Crude protein 56,5 79.0 366 TH.1 1.0 %% ¥¥k ¥kx
Neutral detergent fiber (NDF) 62.8 65. 4 55,2 56.2 0.6  *¥+ & N3
Acid detergent fiber (ADF) 62.2 65.3 54.7 56.3 0.6 k%% %% NS
Celiulose® 69.5 72,0 61.4 64.2 0.5 k%% dx% NS
Hemicellulose™ 65,3 67.5 56.5 67.1 0.8 k%% NS NS

1) Values are expressed as ¥ of dry matter.

2) Data for non-supplemented groups are the same as Table 11,

3) Standard error of the mean,

4) M, maturity of timothy hay; S, soybean meal supplementation; MXS, maturityX
supplementation interaction; NS; not significant; ¥, p<0.05: %%, p<0.07: #¥x, p<0.001,

5) Mean values based on four wethers.

6) ADF-ADL

7) NDF-ADF
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Table 16. Daily intake and chewing time of wethers fed timothy hay of two maturities
with or without soybean meal supplementation.

Timothy hay
Maturity Heading Seed setting Significant effects®
Supplement of soybean meal" - + - + SEM® M 5 MXS
Daily intake (g/W° 7%/day)®
DM 35.2% 43.0 33.5 39.2 0.8 ¥ 5% NS
ADF 15.4  15.9 14.9 14.9 0.3 NS NS NS
NDF 247 26.1 23.4 23.4 0.4 % NS NS
Chewing time (min/day)
Eating time (E) 176 161 161 101 17 NS NS NS
Ruminating time (R) 520 445 506 412 16 NS %% NS
Total chewing time (E+R) 695 606 667 513 22 NS %% NS
Unitary duration (min/gDM/W° 75)®
R/OMI 14.8 10.3 15.2 10.5 0.5 NS  #%% NS
R/ADF | 33.7 27.9 4.0 21.8 1.2 NS %% NS
R/NDF| 2.1 17,0 21,8 1T.T 0.7 NS %% NS
T/DMI 19.7 14,1 20,0 13.1 0.6 NS  #%x% NS
T/ADF | 45.1 38.0 44.9 J4.5 1.3 NS  #%x NS
T/NDF | 28.2 23.2 2.5 21.9 0.8 NS %3 NS

1) Data for non-supplemented groups are the same as Table 12,

2) Standard errar of the mean.

3) M, maturity of timothy hay; §, soybean meal suppiementation; MXS, maturityX
suppiementation interaction; NS, not significant; %, p<0.05; %%, p<0.01; %%%, p<0.001.

4) DM, dry matter; ADF, acid detergent fiber; NDF, neutral detergent fiber.

5) Mean values based on four wethers.

6) R/DMI, ruominating time per DM intake; R/ADFI, ruminating time per ADF intake;
R/NDFI, ruminating time par NDF intake; T/DMI, total chewing time per DM intake;
T/ADFI, total chewing time per ADF intake; T/NDFI, total chewing time per NDF intake.

-64‘



Table 17. Fractional passage rates', transit time and total mean retention time

caiculated from Co-EDTA as a liquid phase marker and dysprosium-labeied hay as
a particulate phase marker.

Timothy hay
Maturity Heading Seed setting Significant effects”
Suppliement of soybean meal® - 1 - + SEMY ¥ 5§ MXS$

Co~EDTA (as a liquid phase marker)

ki (%/hr) 3.4 3.6 3.6 3.3 0.t NS NS NS
k2 (%/hr) 15.5 15.9 151 14.8 1.4 NS NS NS
17 (hr) 1.8 1L6 11.5 12,1 0.4 NS NS NS
TMRT  (hr) 48.1 45,7 46.5 49.2 1.3 NS NS NS
Dy-labeled hay {as a particulate phase marker)
ki (%/hr) 2.2 2.2 1.8 1§ 0.4 £ NS NS
ks (%/hr) 8.1 8.3 6.1 83 0.5 NS NS NS
T {hr) 13.8 14.5 13.7 16.3 0.5 NS NS NS
TMRT  (hr) 71.9 72.1 82.7 80.9 1.8 % NS NS

1) ki, ruminal passage rate; k., post-ruminal passage rate; TT, transit time;
TMRT, total mean retention time in the alimentary tract calculated from
the equation of Grovum and Wiiliams (1973).

2) Data for non-supplemented groups are the same as Table 13.

3) Standard error of the mean.

4) M, maturity of timothy hay; S, soybean meal supplementation; MXS; malurityX
supplementation interaction; NS, not significant; %, p<0.05; #, p{0.01.

5) Mean based on four wethers.
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Table 18. Chemical composition of corn and sorghum silages used in the experiment.

Forage Corn silages Sorghum silages

Length of silage” Ymm 20mm Oramm 20mm
I tem {cs) (cL) (8S) {SL)
pH .79 3.7 4.0 3.9
Dry matter (DM} (g/ke) 331 313 363 328
Organic matter (OM) (g/kg DM) 942 937 923 917
Crude protein (CP) (g/ke DM) 72 55 12 73
Ether extract (EE) {(g/kg DM) 34 33 25 28
Neutral detergent fiber (NDF) (g/kg DM) 393 393 502 530
Acid detergent fiber (ADF) (g/kg DM) 226 254 326 347
Acid detergent |ignin (ADL) (g/ke DM) 28 31 61 65
Cellulose® ({g/keg DM) 198 224 266 282
Organic cell wall (OCW) (g/kg DM) 423 484 542 587
Organic cellular contents (0CC)® (g/kg DM) 519 453 382 350
Starch (g/ke DM) 268 222 208 169
Volatile basic nitrogen (V¥BN) (¥ of total N) 6.9 7.4 5.0 4.4
Lactic acid (g/kg DM) 58.9  51.1 39.1 46,3
Acetic acid (g/ke DM) 16.9 15.0 10,2 13.4

1) Theoretical chopping length of forage harvester.
2) Celtulose= ADF-ADL

3) 0CC= OM-OCW

4) Mean values for triplicate determinations.
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Table 19. Mean silage intake, eating time, ruminating time and total chewing time
of wethers fed corn and sorghum silages.

Forage Corn silages Sorghum silages Significant effects?
Length of silage Smm 20mm Smm 20mm  SEMY F ¢ FXC
I tem ©9) (L (59 (L)

Daily silage intake (g/W° 7%/day)?

DM 40.5*" 36,8 33.4 28.6 0.3 % %%+ NS
ADF 9.2 9.3 10.9 9.9 0.1 k¥ % *¥
NDF 15.9 14. 4 16. 8 15.1 0.1 ¥ %% NS
Chewing time (min/day)
Eating time (E) 65 133 76 107 6.5 NS xx NS
Ruminating time (R) 358 376 38y 490 15,7 N§ NS NS
Total chewing time (E+R) 423 509 463 597 17.2 NS # NS
Unitary duration {min/gDM/#° 75) *
R/DMI 8.8 10.3 11.6 17.1 0.4 %% %% %
R/ADF | 38.9 45.4 35.9 49.9 1.5 NS *x NS
R/NDF I 22.5 26,2 23.0 32.3 0.9 NS * N§
T/0MI 10. 4 13.9 13.8 20.9 0.5 #+x % N3
T/ADFI 46, 2 54.9 42.4 60.2 1.6 NS #% NS
T/NDF | 26.6 5.5 27.6 39.4 1.0 N§ #% NS

1) Standard error of the mean.

2) F, forage: C, chopping length of silage; FXS, forageXchopping length Interaction;
NS, not significant; *, p<0.05; ¥, p<0,01.

3) DM, dry matter; ADF, acid detergent fiber; NDF, neutral detergent fiber.

4) Mean values based on four wethers

5) R/DMI, ruminating time per DM intake: R/ADFI, ruminating time per ADF intake;
R/NDFI, ruminating time per NDF intake; T/DMI,‘totaI chewing time per DM intake;
T/ADFI, total chewing time per ADF intake; T/NDFI, total chewing time per NDF intake.
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Table 20. Apparent digestibility" in wethers fed corn ang sorghum silages.

Forage Corn sjlages  Sorghum silages  Significant effects™
Length of silage Smm 20mm Smm 20mm  SEM® F C FX¢
| tem (€3)  (cL)  (ss)  (sL)
Dry matter {(DM) 66.0% £2.9 52.3 52.1 0.5 #¥x NS NS
Organic matter {(OM) 68.1 64,13 54,0 5.9 0.5 %k N$ NS
Crude protein (CP) 48.4 32,4 45,9 48.4 3.7 NS§ NS NS
Neutral detergent fiber (NDF) 43.7 N7 331 38.1 0.7 #x NS %%
Acid detergent fiber (ADF) 42.6 44,6 3.9 3T.3 0.5 NS ¥ NS
Cellulose (ADF-ADL) 47.9 48.9 40.7 48.8 0.B NS ¥ NS
Greganic cell wall (OCW) 39.7 43.2 29.9 332 1.0 NS NS
_ Organic celtular contents (0CC)* 91.1  86.8 87.7 83.6 0.7 NS ¥ NS
Starch 100 100 9%.5 97.5 0.4 NS HS NS

1) Values are expressed as % of dry matter.

2) Standard error of the mean.

3} F, forage; C, chopping length of silage, FXC, forageXchopping fength interaction;
NS, not significant; %, p<0.05; %%, p<0.01.

4) 0GC=0M-0CW

5) Mean values hased on four wethers.
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Table 21. Fractional passage rates”, transit time and total mean retention time of
Co-EDTA as a liquid phase marker and dysprosium-labeled silage as a particulate
phase marker.

Forage Corn silages Sorghum silages Significant effects®
Length of silage 9mm  20mm Omm 20mm SEM® F € FXC
|tem (cs) (L (s8y  (sL)
Co- EDTA
{as a liquid phase maker)
ke  (¥/hr) 4,0 4.5 1.8 3.2 0,1 31 NS %
ke (%/hr) 12.6 22.2 13.5 10.5 t.5 1% % %
T (hr) 13.2 11,0 8.9 10.9 0.3 +* NS 3%
TMRT (hr) 4.1 37.7 45,1 514 D5 4 NS

Dy-labeled silage
(as a particulate phase maker)

ki (8/hr) .2 3.2 3.0 2.3 0.1 & % NS
ke (8/hr) 8.7 8.2 9.9 7.3 0.3 NS NS S
T (hr) 16.3  11.7 3.4 13.8 0.3 NS ¥
TMRT (hr) 59.7 54.9 58.5 7.4 0.8 ¥ ¥ M

13 ki, ruminal passage rate; ks, post-ruminal passage rate; TT, transit time; THRT,
total mean retention time in the alimentary tract calculated from the equatian
of Grovum and Willlams (1973).

?) Standard error of the mean.

3) F, forage; G, chopping length of silage; FXS$, farageXchopping length interaction;
NS, not significant; %, p<0.05; ¥, p<0,01.
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Table 22. Chemical composition of timothy and alfalfa hay used in the experiment,

Timothy Alfalfa

Chemical composition (% of dry matter)®

Crude protein (CP)? 15,0 16.2
Neutral detergent fiber (NDF)® 58.8 44.1
Acid detergent fiber (ADF) 35.6 18.5
Acid detergent lignin (ADL) 3.2 9.1

1) Mean vafues for triplicate determinations.
. 2} Nitrogen contentX6. 25
] 3) Determined according to the method of Goering and Van Soest (1970), except that
neutral detergent fiber was analyzed