RIE HEABOWLERRRENE BT sEET—I—ELTO
FLBETROBMAEIC O W TR

Bl FEBTROBRMEEO L

1. BH#

HILEHEBEEOHEICBNT, FEETELEMET—I—ELTHAT S
BEOREBGENL, HEDOLZ S, BEABICEE FIETRRRERAT
BATVAEHEE, BRPCHABEEZRELEE, KET2EEELRD 5,
Teeter et al. (1984) 1%, A7 LA ECRFLETENRBHUILE BN TIER
ME K DIEMET 5 &L, BREENZ T L1k 0 SRS LTIET 3
ELTND, Fz, HEETEORBRERFABOBEICL->TRELE S
(Teeter et al., 1984) Z &5, FLITLROMMIC & 2 WLERBEE O M@
MRER, ERMICI-oTHREZENTHINGD, BhzEfafml T
FEMEIC L D ZERZHA L 2MIIA 70 (Mader et al., 1984), Goetsch and
Galyean (1983) 1 v FIIVET A EF 4 A 703 ADy) 2HNT, B
BIETERLZTN I 7 V7 7 GED S CEBBREFREMEL, ElT
RICEDER Do ELTND, FITHRRR, BEEBLOETAF—D
DELZDTHRBMOGEEZMNIL, DybYb2FNENBIEELA TV 15 TH
ml, SEEILICENEhOEREEENEL, MHAHi ML 2R
DWW TR A U e,



2. #HEB LU E

1) peataR

HALRERRE (G FRBN ) THRE - ML A27EHOBE 2 W LB D
FOEBEEOREICHLUE, 1991 IIE A —F v — R Y 5 R (Dactylis
glomerata L., mT:A 7 I R IBEL2NEMIC, 7N 77 N7 7 (Medicago
sativa L., @A 5Ty 2) 1BEEFWH B L CHEEEAICTGL, B5am
BUJz. 1992128, 1 ¥ UT > T4 5 A (Lolium multiflorum L., T
W= =) 1B EB I RFE L — (Phleum pratense L., B2 54 < v 2
INBEBEEZHBIC, &, MELA—HEOTL T 77 7 1BEB LU
HEZREMICThENNBEL, MEZFAMLAE, SEEE S lemiC Y LY
LB K RBEEOHEICH L2,

2) BB

HALRD K OEIBEEOWEICIIISHEO KSR v Y 2 (R0 U 5 — )L,
-5 A H162.312.8kg) BEREMAEAMHE TEEBIC2R WV USETSZ 0 YT
B Uc. WEHBRIETHM7EB, RH7AMOSERETT- /. i
MR OMERE, RBEEDZV40g2 —HOEHEZEL, FHUNAKRSEE
EEBLUTERENHBNE I ITHE LR, B — B —EFaiokicig s L,
SXRTINERRET Oy G 2EITH ) ) BIUKIIEMICERS
'z,

3) BEROH B XN O RIsE
Teeter et al.(1984) DHFFEICHEL T, lemiTHIfL 8 ERE 26T 0 2
B0 L (DyCl) D0.5% (wiv) ISR 24 PR L, 1RSI L35, 55



UTARR IR L, AP E 2R M L. U220 OGO VAR, Sk
1T I E L (YhCl) D 1% (wiv) IFRZ25mIPR B L, X512, Dy CELEL -
fleHr2og 2B L, MHERBA TROTROMIZS ey DT s/, 30
R, EARMEORAEEZREL, ~HHEORBG RO ZEASIER, B
TRORIE, AR SR 2o & U T3 H B £ Tld48%M), 3~5HH
8RR, 5~7H BIZ 12K MBI T 1o8R R £ THF L, B4 B IRTUHM S O f
FHEG ARV, (LB & HRIZ 1T - 7,

4) FFER B EBR AR ED

FRINL 72 364355 °C Ta8ks ], BBERLZH%, lmmD A7 ) —2 D 4 Y
= 2LTENRL, DK E U, &EIRIOY 2TV, #LIRER T e
LR, AWM 2RO 3ERIND, EEREBRICOTE L R EL R, —
R HRE R GRIE, 197D T, heEF Y — P b #kHE (NDF), BT
Y-Px r MRHEAD)Y B3RO Y = 2 (ADL) MR (1988) D A ik TEHE
HWHEGEL 720 DyB LY, 2K B ER TR L, FEES
FIT 7 A3 i (ICP-AES: A Y v — LIV 7 w3 2 fh8l,
ICPATHTs) THrdiL 7=,

5) drBEs L UM ULE
MBI SN YW B L Dy B, DT RT
Grovum and Williams (1973) @ two compartment model V24 TiZHFHEL =,
t2TTHRF, Y=AeV* ™A™
t<TTOHE, Y=0
2L, Y=8wf b RCE R
A=TTRE D7 — 1) - 1

- 10 -



k=58 E I
o=~ 0 95 L0830 0 B S 3
t="< — 0 — % 518 D R AR5 8]
TT="0— 7 — O] {1 H B R
SHIT, EWLE TR EER (TMRT X, TMRT=Vk+1/k+TT OR LD
B L, |
WAL B IZSAS (1990 DGLM T 0 ¥+ —&k B, KOEFILEANTITo
7z
Yij=p +Fi+M;j+ FMij+ eij
TR 85
Fi: R O%5
Mj : RGO R
FMij : S8 & EBAIEOREER

eij | AHE
3. KER

1) RSO B RS MR & LR

Table TICHBRICHL 2B OFBROHR, EYERES L ONLRER
Uice MlZ N8 (CP) EEIZO%N 5 13%, MRS ONDEE B34 5
70%, ADFEEIL35) 560%DHMMICH D, ADLE BIIBEIN1LE%, BIEM
29% TH o7z, HHEIREIIIEN 5 4dg/W ™ day D HIFRICH 0, EHNLEIT
50 B 6T%DMEICH > /20 FIN T 7V T 7 i1 FRHREC KL T, NDF
T16M 5 30%EE, ADFT20%F B HLEIMEN 5 7,
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2} HACE PE R

DyZBRMEIET, Yba X7 LA i CRGRL 7o (B o 1504 50 38 e 52 %
Table 2IZ7;rU7. BREETHE LU LKSHMIEEE S k), FHM/b%m
10 38 E A 3K (k) 3B L NHDHHER e RS (T'T) O B3 224, 2.9%/hr, 7.2%/hr,
170K FT, A7 LA BICL Dk, ke, TTIRENEN, 2.8%hr, 9.4%/hr,
153 M TH oz, iz, WLETHRHRHIEE (TMRT) I, ZhEh, 68.1,
63. 4Rl & 75 0 7oo fRE & RN 1L 2 BRI & U /s ZIEBE B 1 & B O BT O fd
R&Table BITRL7z. kT3 W THERA BMICH B2 5 hmh o =08,
ke, TTBRIUTMRTIZBWT, BMEEA T L1 EOBICHEE G, p0.0L
TT, p<0.001; TMRT, p<0.05) @B SNz, £, WPFNO/NT A—& izl
T o B S B 22 (p<0.01) BRRD 5Nz,

Fig. 1T, WEBBEEDENS A—FI2DWT, BiEEAT LAk
DHBBLPEFRZR L. 0T, WEEASY=XO BRI LT
BOIKNLT, kT, 2TOUWEMCTBNT, A7 L 1EREMEE 0B A
EMoT. TTTRH2AERE, BMEOMMNA T L1 EOFNIC HAREN 5 7=,
TEE AL TN R I (1) I8 K OTTAY, A7 L+ Bk DB TE WD,
TMRTIZBWTHBMBEN A T L1 EDbEN o, &5 A=Y O E1t
ki, ke, TT, TMRTOMIZ1.17, 0.95, 1.06, 1.047T, y@Hid, -0.54, 2.74,
"2.66, 7.34L7m 0. 2D DT EM OMBGREIE, ki, ks TT, TMRTO
IF1Z0.94, 0.84, 0.79, 096720, TRTD/NT A — & T W1 7240
(p<0.001) AR 5 1 jz,
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Table 3. P-values for method and forage type comparisons
with analysis of variance'?.

df ki k2 TT  TMRT
P-value
Forage type (F) 6 L0001 0060 .0001 .0001
Method (M) 1 L9175 . 0015 . 0001 0404

FXM interaction 6 T2 9831 L6TIS L9776

Residual * 22 - - - -

1) Abbreviations: df, degrees of freedom; ki, ruminal passage
rate; K. post-ruminal passage rate; TT, transit tima;
TMRT, total mean retention time in the alimentary tract,

2) Error term used to test model.

.15.
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Relationship between passage rates of ytterbium(Yb)-

labeled hay by spraying method and those of dysprosium
(Dy)-labeled hay by immersion method.Symbols represent
the results of individual wether fed seven diets{([],

Alfalfa=V; A, Alfaifa-B:

X, Alfalfa-1;

+, Alfalfa-2:

M, Timothy; @, Itatian ryegrass; A, Orchardgrass).
Diets and passage parameters abbreviations are the
same as Table 1 and 2. The broken lines represent Y=X.
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4. F %

HILEAEWIZEE, BEO2DOMIH TSN, KHOMBEED < —%
— & UTIHE, CoEDTAR CrEDTAMNIE M N TWS (Grovum  and
Williams, 1973; Udén et al.,, 1980). —7%, BEHRFEY—IBTHD, EHH
BORE G, ~—8— OB K OUEH T % & 0 58 E HUR 8 O P T
REBEZRERETEEZAON, %< OWIKF (Beauchemin and
Buchanan-Smith, 1989; —F, 1994; Moore et al., 1992) 2321 5 OBEIZ DWW
THEL T3,

THREOEREZHML, INS218HOEYIILKRE LERRHRTIE, K8
BRBHEFEROKITE, EHAFRCLIEREIEDONT, AT LAENE
RIEIZ L ARERBITA I Do 2 (p<0.05) & F B Mader et al. (1984) DR & 11 &
BoRERPE SN/, Turnbull and Thomas (1987) B & U Hartnell  and
Satter (1979) i, WWHF LIHITTHE OB (0.012%) 2R T L 1 E# L 8RO
W= AP EBDin vitroD 24 M TIE, HUUMMBLhokE LT
W5, Mader et al.(1984) OB T, AT L1 ER L 2GS BN
108mg/We™ T H o7z DITX LT, FMFE T 14 1mg/Wo o EDiaho72 2 &,
ERAEIC LSBT R REEERANDHENNIN I E0~REELS
Nz,

WLEFEROWF ORI P LEE BT IHMITHTHD, FLETHEE
BEEEOR = — L LTRIAT D Z &R L T—BOWHRE (Comb et al,
1992; Crooker et al., 1982; Udén et al., 1980} IZ MMM TH B, TOELHEH
A £ ETTR AN E (R I TEBEEED) B W TR R A S T 2725 &
LTW5, Teeter et al (1984) 1%, Rl A BN HLE BT 2EHOBEIZH
HEeRETEERERTHS L L, Pondet al. (1989 X 2 7 L+ TS T 5
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&, BAELSTNELTVS, ARRICBW TS, 2T LA BT3B EEIC A,
THELEEBSEEER k) AR EL, WHHRER (TT), 2WHLETELE
B M (TMRT) V8D - 72 (p<0.01) . THUE, AT LA o ko TEHL >
Yoid, K58 LEOTEELE TEMMBA D SMEEL T3 < ERL 2 4
HERRLTWS, LELENS, TRFhOEBBEIIDWTAT LA kEEEE
BTHEL/ZEBEEOENT A—F &L EES, WINbBWEOHME
WEOLN/z. LEN>T, WTFNRhDOHBETEE/INS A—-FiE, ERICED
BOBETHEICERTZ Z &N THEEEZENS,

Rz, MRS ZFRB LML BEO B H BT, FLETHEORS R
HE-FHIRE OBRENRRD, EMRAFBICI W REREOMETEMm
Lo TRBDZLNPRINED, FRBTIE, WTFhoBBE B W THEH
HEZ L BBV DWW TR AR RENE N, O ERERCELS T,
BEENRAT LA HBIChR, KO0RELEEBFETHZILERLTNS,
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B HIBLRERHNRE LU TOEEBLUTFORETY —T 2 Ml
D g

1. BHAY

I T, Dy®YbEOFH tETREWLERBREN T OBEME—H — &
UTHIH T 2BEOEMFTHEICDNWTHREL, BEEIRA L Bk, &
MAOBEHNDISNWZ EERLE, ZTTHASHTE, FLETREZBLLEAR
WIEAEOERBE T —HN— & UTHAT S5 OB SRIC D WL TR L 2,

FHLELRBECHEYHBE CRET 2 L3N TWA ) (Smith, 1989),
BEAREHEOCHEEERRELZNET 284G, M2 THITRBRICE RS
&L CHIAYS 551 (Cochran et al,, 1986; Ewing et al., 1986; Hartnell and
Satter, 1979) &, SMBIOHFET & — x > MMt (NDF) 284U, Th%%H
THTRBBRCBEL T —H—& L THAT 5 H ik (Beauchemin  and
Buchanan-Smith, 1989; Moore et al., 1990; Smith, 1989) H W 5N T3,
Ellis et al. (1979 1%, NDFIC—EWFS it It lBFy -2 -
BRI UPMEEL /R nwE L, fFhETHEEH RT3 8481, PH
TV MNERTHH U Z#H2EEOERREDY—H— & LTHEL
WELTWa, —7, NDFETOMRMBEICS W THSENNE 22175 -9,
AR OIEFHRENELTE LN TRINDE, chETEEEZD
NDFZIMARE LT, MEOHIEERRBEOZR 2 EBELEL 26137
Vo TR05, BEY—I—-EUTHLEAREAVWDEA, FOREMNSR s
LTHE®2WEZEONDFE A WS MEMFEFICL > TR T3, FE
BEUZONDFEZEBARELZBE, EE60EMANOMEEFCIBITS
FEE2LDEMICKBRTI2DICONTIRAHTH .
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TIT, FATHE, HEOBEELZNSNOHAMLANDFE AN, LE
£DyT, NDFZYbTIEMRL, TNEE2ABICEY JICHRETBEZ&IcLD,
AP Bt (M2 85 & % O NDTF) O AH & 251510 %% 18038 B B2 oD M AR I R IS4
ICOWTHIRL 2, Fie, BFIBHG 5 R OBAR 0O & HE % Co-EDTAR ¥ —
A—EUTHEL, BHOEEEEEORREBRELE,

2. MBBXUFHk

1) HEa s

RALR SRR B CEFIRB R T) T - AL 4B 08 E 2 M ERBRD
FOCEBHEDOWEICH, L 2. 1991 BTN T 77 7 (Medicago sativa
L, @it o7y 7)1BEZBAERIC, 19003FEIEA—Fv—RY 52
(Dactylis glomerata L., W53 FV)1BE LM, ZL79 N7y
(Medicago sativa L., iy F 7 HN) 2R E 2 MIEHIC, 73— (Phleum
pratense L., W7 547w o ) 1FEEHEHICEFNTNIREL, LEE
MELTz. BEEEDLemITY L HLHBRS & OTREHEERBRICH L7,

2) WALBRER

?WI:EKJBJ:Uiﬁi@iﬁ&‘f@iﬂﬂﬁt@illiﬁ@%%t‘,‘1:‘/“(1@&]{2&% 60.5t1.2kg)
ERERFR LA TEMBHI2R WU SEHT DR O B THH U 2. Wikl
BFHATEHM, FM7HEOLEERGECH o /2. HEFARNILE 1EF Aok
KinE Lz, SX2NEaR8E7T 0y 7 BLOKIEBEBEICERXR-,

3) HiBREOHE
Teeter et al. (1984) DHFEICHE U T, BB L 7=k B L OF O NDF&200¢g
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., BT A7 027 A (DyCh) OO.6%(wiv) ik ST v T EY A
(YHCL) 20.5% (wiv) B IRIZ Z UEN24ME B IR U 7= 8, 1R IIFRik#r, 55T
TASMFIZAR L, RGBT Z AL 72, DA, B ASRSIE % Dy-hay, Yh-NDF
ET B 1HH 0 OfEHG 5 B O 174512 3% O Co-EDTAK I #% % 25ml A 7' L
1L, @510, DyhaylOg& Yb-NDF10gZ R L, LB 7 Mo 4ol
CHEEYVICRRS S/, 00 BESMEOKAZINEL, 10 ENRESE
DD EFEAI W, WOBORIUL, HBMABHE 5200 & L TLI%3H
Bl & TIdaR i, 3~5H EHIZ8kE, 5~7H H X 12K BIRIRE T 16805 8 = ©1F

oz,

4) FERDBIOHLETR O

RIML 2 ONBEE I E RRICT o2, £z, &EAROH > 7L, W
LA BB AaRTIZAE, AWrhicomERB L, 3 &FHRICAE L ik & L,
—RR MK, NDF, ADF, ADL® X UK HNAS (OCOIRE 1M O FH kK
U TENTNMIFE L. Dy, YbBXUCokd, Wbt 2MAR - RMER TER
RALL, ICP-AES (BRE:AARY v —LU N7 v ath®l, ICPATST) THHFL 7.

5) #H3E3 & U G L
8 R BOL B U & ek, BPICHEM S N/2Yh, DyB KL TRCom T,
Grovum and Williams (1973) DR &Y Cidd THBE L 7=, #HEHLEIISAS
(1990) DGLM 71 > v —ZMWT, HBHMBBLOHRBEZEEREL, ko
EFNEHWTIT2 /2,
Yij= ¢ + Fi+Mj+ FMij +eij
TR R
Fi @ Bl %)%
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M« BEREAT B O %) B
FMij : &8 & BEREAT B D32 B4 B
eij @ iHZE

1) LR EE DSR4 MR 3B &L OOk

Table 4IZFEIC U 2 O BRAHR ER L, CPERIT12%D &
16%, itk ONDFEFRIZ W oMBl b ETH -7z, T 7 77
7 HOADFEHRIIN46% T o VBRI 1I%BRE TH o m0ict LT,
PR TIZADFE #186%, Y/ V& RIES6% TH o7/, Table 5I24,
HAMRE TR & S B RRS DI LR 2R U=, W4, A HY, NDF, ADFB -
GO —2ZDWLRBEFEY—, T—F v —RITZ, P77 )7 72k
B, P77 V77 1BEOIEICEN- =,

2) 1L 3 o

Table 6{CDy-hay &Yb-NDF® &Y PM{LERBUE F K2R L7, Dy-hay
KOFH U KA E Wl & k)12, PVo77 07 7 1B, L7yl
77K, A-Fry—-RIIZ, FEL-DJEIZ, 2.91, 2.31, 1.67,
L91%/MrTH > DI LT, YONDFTH, 1.67, 1.87, 1.58, 1.66%/hrC,
Dy hay ZYb-NDFD kD 21213 1%AKUED, HE I DO kAZ 1 5%k HE oD A5 35 3 48
TNTNRD 5Nz, TEHALE B REE EH (k) 13Dy-hay T4.75 — 8.76%/hr,
Yb-NDFC3.56—~6.82%/hr DHEFHICH 0, FRMIZTEEEZNRD ShE (p
0.01), ¥—H— QM HBEIEH (TT) idDy-hay T14.2— 15,98, Yb-NDFT
14116~ 173 OFEEHIC & 0, Yb-NDFOTTNEDy-hayDTTL 0 & il B

- 2% -



EPRED- L, 7, kB IETTTH, Dyhayd Yo-NDFEIZH &/
D BIEMN o Tz, AFREO W E O Dy-hay O T35 1 % I B (TMRT) 1162 —99.4
IR DRI D, Yb-NDF T, 88.7— 111K TW N O & NDFI
MUZHERE, MECERL AR THEICEN /= p0.05). i,
Bk [E) O TMRTIC & 5% K TH B8 5 Nz,

Fig. 21, 4O ZEINL 2 & b DR O RO o T8RS /S5 A —
% & Dy-hayB L OYL-NDFE Y — 4 — & U CH U 7= [B FH 0O 08 @ L /S5 A —
FEDRBRERLUKZ, CoEDTAK & % MM & Dy-hay & < — 5 — & U 7= B4 5
IZ, TNTNkTr=0.863 (p<0.01), TMRTTr=0.899 (p<0.001) DAHBAA D
N, keBXOTTIEER SHMIZRD S Nmho /=, Yb-NDFE T —H—
ELUTHRINUZEREBHEOBRTIE, k, k, TTICHWTIRAEEHEED
5N o e, TMRT THr=0.790 (p<0.01) DB RFRD 5 iz,
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Table 4. Chemical composition of forages' used in the experiment.

Alfalfa-1 Alfalfa-2 Orchardgrass Timethy

% of dry matter

Organic matter (OM) 0. 4! 92.4 83.4 30, 3
Crude pratein (CP) 15.7 12.6 13.5 15.0
Neutral detergent fiher (NDF) 53. 2 54,0 57.4 58.8
Acid detergent fiber (ADF) 45.6 46.8 5.7 35,6
Acid detergent lignin (ADL) 10.3 1.4 3.8 3.2
Cellulose® 35.13 35. 4 31.9 32. 4

1) Abbreviations; Alfalfa~1, alfalfa harvested In the first growth in 1997;
Alfalfa-2, alfalfa harvested in the second growth in 1993,

2) Cellulose= ADF-ADL

3} Mean vaiues for triplicate determinations.

.24.



Table 5. Daily dry matter intake and apparent digestibility of forages"
used in the experiment.

Alfalfa-1 Alfalfa~2 Orchardgrass Timothy SEM?

Daily dry matter intake (g/W® 7°/day)® 41.9> 4% 35 g* 33.1° 34.3% 0,32
Digestibility (%)

Dry matter (DM) 48.6* 54, 9° 63.8° 70.6°  0.26
Organic matter (OM) 48.8° 55.8" 65.8° 72.9%  0.21
Crude protein {(CP) 72.62 68.3"° 64, 4° 69.1%% 0,45
Neutral detergent fibar (NDF) 33.0° 41,5"° 68.7° 7.9 0.27
Acid detergent fiber (ADF) 35.3° 43.6° 68.5° 77.4¢ 0.28
Cellulose 47.6" 54, 5" i7.6° 86.81 0.22

1) Abbreviations: Alfaifa-1, alfalfa harvested in the first growth in 1991; Alfalfa-2,
alfalfa harvested in the second growth in 1993.

2) Standard error of the mean.

3) Mean values based on four wethers.

4) Means within the same row with different superscript letters were significantly
different (p<0.01).
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Table 6. Fractional passage rates', transit time and total mean retention time of
dysprosium-iabeled hay and ytterbium-labeled NDF as a particulate phase marker.

Alfalfa—1 Alfalfa~2 Orchardgrass Timothy SEM® Significant effects®
hay NDF  hay NDF  hay  NDF hay  NDF F S FX§

ki (%/hr) 2,91 1.67 2.31 1.67 1.67 1.56 1.91 1.66 0.10 % k¥ NS
ke (%/hr) 8.76 6.82 5.07 4.94 477 4.82 4,75 3.55 0.33 ¥r NS NS
TT (hr)  15.8 14,0 14.2 11.6 159 17.3 15,9 158 0,52 % NS NS
THRT (hr) 62.0 88.7 77.3 92,31 99.4 111 89.6 108 4,84 * ¥ 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 Wiltiams (1973).

2) Standard error of the mean.

3} F, forages; S, labelling sources: FXS, forageX labeling source interaction:
NS, not significant; %, p<0.08; %%, p<0.01.
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-27.



4. & £

TFRRHLEE TN T 77 7id, TOMMMENRESBRRDZ ENHES
NTWDS (Grenet, 1989). AL TH, ADFB L UCADLEHERA S5 I
ADFB X UNDFHELRAA XBRE LTI T 7 V7 7 TRAE Ao TH
D, WEOBMERDIICHENZERNEFEETIIENRBEINE, FILTI7 N
7, ARARRERCIEREHEEAENSE W, £/, B OBpIBRED
NDFERER, H@EECYETIEELERNEIINTWS (Faichney and
Gherardi, 1986; Shaver et al.,, 1986) . Al TIINDFEEDOIZIESEL WY I
TrINT 7 BROT R E OO E EER L, NDFERL ) (19—
22g/W*"/day) Z R BBEICL THBR 2T o 22, Dyhayh HHERLAETILY
TN 7 DB RXREEOZTNL O BREN S, T T 77 7 Hifues
W, A—Fvy—RFI7IAMBEEL D BHLHENBENZ & (Abe and Abe,
19D SHERT, P77 7 y MERBREIEMILE D, FHEFE
FOHESHERT D EMERINE, LrLANS, Yb-NDFEFAWEIBE, MDD
ROBH ORI 22BEOT VT 7 b7 7 NDFORIBEEIZA FREEENDE &
FIRR/RETH o/, iz, T T7 707 7 Tidl, 2BE & b1 IR KE D1
X, Dy'hay&Yb-NDFOKDENKREL, IO &1L, o 2R E T, &
ELCONDFORBEWEARERFRETH 220N L, PINVT 77 7 Tid,
WEIDBEZONDFARBERE<HBL TWEZI LERLTWS,

Dy-hay EYb-NDFDkDEWIZDWT, 2DOMMWMNBL5NB, —DU,
Dy-hay T Dy MR MR K D MEEL T, WHBSICBITLAKSR, K<
=AW EIE R LEEWIMKRTHY, 5 —DiEkDENINDF&E
HEOMELZNEEOENWICRE TS E WS TH 5. Ellis et al. (1979)
IINDFICR T B LR ML 288, FIEARET I P22 MEICE% L
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Mader et al. (1984) D#EIZINE, AT LA BIC L HEMTIIRBY N THE
EREAB A A~OBEEEFR SN2, MEEKICBEETEBRL R, +oK
KWL T, BHORLEILREZRETSIZEICLD, MLBRBICBITFH 1
T O BREFELALBEIASRNEL TWS, F#IZ, Hartnell
and Satter (197D 1V — A CREEC L D BFREE R S BB LR LETEN
LB A NEBLAREIMETHZ L, —F Q99D in situD B TH
THTHEEBAR I EBEMEMIC L2 RBEZ 250, ZOBBETERL
JEHmEBTHEBHEARE TS &, NEREEDICREE UBRICHETsZ
CERDTND, INOOREEZEADDESD L, Dyhayh S OFLEATHR
DFHEOBRERZNINEELENS, 5T, Dy-hay & Yb-NDFOk D& WL,
T LEEROERABS NS OMBEMFTHL DD, LB L ZONDFOIE
BEEDBNERBLUEDDTHAEMRTZONEYLBPNS,
HPMIREEL D ¢ TV EIREN 2 R EOBMERE (L n—2) &, £
MO ZHED TNEY M w7 XA LIRENBFEROMENBRD, TOE
BONBFEEYNTEANI LN O-2THD, RIPEEP TR FOHEE X
TS (BHS, 1991, NDFEWWE RS F U BE2RET HERNSE S
(Van Soest, 1982) Z&MBERZBE, FI7 7V 7 7 hS#HML ZNDFTHL,
MIZEE< b Uy 7 ADERATHHRIFCHOBEBAGR - 0, kAR
M EE & V3 7 2 AR S I 2B b U 72 85, Dy-hay & Yb-NDF Ok T 4: U
DOTHEBW MR TN D, RARFER S NN T, KK
MR L — A AN & > THAREL TOREI £ TRAME I h 3881
BWT, TORENET2ZEMH5NTWS (Hooper and Welch, 1984;
Lechner-Doll et al, 1991). &/, HEALONS L4g - ml'AiZORFNED
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Table 7. Chemical composition and digestibility of timothy hay and soyhean meal
used in the experiments.

Timothy hay Soybean mezl
Heading Seed setting

Chemical composition” (% of dry matter)

Organic matter (OM) 92.8 93.0 93.9
Crude protein (CP)® 6.8 4.7 48,3
Neutral detergent fiber (NDF)?* 69.3 70.3 11.0
Acid detergent fiber (ADF) 44.3 44, 9 9.8
Acld detergent lignin (ADL) 5.7 6,9 2.7
Digestibility®
oM 61.740.2*% 55 040.6°
cp 55.5+1,9* 35.3%+3.9"°
NDF 61.2+0.9* 54.7%1,3°
ADF 61.7+£1.0° 54.241,5°

1) Mean values for triplicate determinations.
2) Nitrogen content X6, 25.
3) Determined according to Goering and Van Soest (1970), except that neutral
detergent fiber was analyzed without sodium sufphite and decahydonaphthalens.
4) Mean=SE based on four wethers.
5) Mean values with different superscript letters were significantly different (p<0.01).
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Table 8. Retention of particulate phase markers in the rumen at
6 and 24 hours after dosing of markers (Experiment 1).

Marker Time after dosing (hours)
6 24
1" 2 3 4

-—— ¥ of Inftial marker amount ---
Yb {marked soybean meal) 70.0 82.5 26.6 33

Dy {marked timothy) 95,2 95.8 57.2 £1.0

Cr20s 87.8 91.8 62.0 33.8

1) Identification number of wethers used In the experiment.
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Table 9. Distribution of particulate phase markers in each fraction of the rumen and
abomasum digesta at 6 hours and 24 hours after dosing of the markers
(Experiment 1).

Marker Time Wether Rumen Abomasum
thr)  No. Solid" Pellet® Supernatant® Solid Pellet Supernatant

— % ______________ % __________
Yb ] 1 74.3 25.1 0.6 57.1 42,9 0
(marked soybean meal) 2 87.0 12.6 0.4 50.0 50.0 0

24 3 571 28. 7 14. 3 8. 8 25.0 6.3
4 87.6 9.3 3.1 66.7 33.3 0
Dy b 1 88.5 11.6 0 73.3 26.7 H
(marked timothy) 2 92.2 7.7 0.1 80.0 20.0 0
24 3 88.9 8.6 2.4 80.0 20.0 0
d4 93.5 5.3 1.2 75,9 24.1 0

Crz04 6 1 69.0 310 0 90.38 9.1 0.1

2 81.8 18.2 0 89.0 8.5 0.2
24 3 78.4 215 0 92.0 7.9 0
4 90, 3 8.7 0 93.1 6.9 0

1) Particles retained on a 47 wm screen.

2) Particles of hay and microbial material passed through a 47 wm screen,
and precipitated by centrifugation at 15,000Xg for 15 minutes.

3) Supernatant from centrifugation at 15,000X¢g for 15 minutes.
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Fig. 3. Changes in concentrations of chromium and rare earth
element markers in feces of a wether fed 800 g timothy
hay and 200 g soybean meal once daily.

@®: Dysprosium, A: Ytterbium, [J: Cobalt, X: Chromium
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et al. (1984) O E (188.4 1 molig, KEHN T, FHBOAEEICHE X
NIZYbIRE (46.7u mollg, AEH)BEML->7Z., ZOBHBO—D &L T,
Teeter et al. (1984) DR TILEIRICH W2 YDA O BEN28mM TH - /2 O
KHLUTHEABRTEZONELDISMMTH o 2 EMNEZ NS,

ABRITOMB G 24RO BBEI BT 2F LETREOBERIIMRL
JZROE YV EDBFRRISEEZRLE, THIZHL T, CrODBERIL62.0%
BLUBLEU EEEENKREN 2, SHEENDRNWZ EE2ERLATHIIE
BEIRNWA, ZOMRBIECRODEBENS OBHMEARN OB ELTLY
—HLUABWIEEZBMIRBLTVS,

ARBRTH, HLHETROFEBNOERIIBIEETTRY, REFOHOIL
KETHRELTBY, KEFOABEFRFTHEEL TR EELISNE, X
2T, REBEBIUCEEE OHBEPICHFLETROEENED 5k T &I,
in vitroDFABR (Comb et al., 1992; Crooker et al.,, 1982) & [F#EIC in vivoll
BOTHMITELRO AR HE B L OB NE THREHMBLD S MBI AR
Ll EZRLTWS, RKEMEFES—HBETR, FLETHOBRESMEL
FAEETH >N, 4B OMHENOBRHOEERR >, COMHB &
UT, REMOMLEENFE L —BEICHIEL THY (Abe and  Abe,
1991) 2 &, FEV-HELRTHTIRIREMERS (CWCO DiEWIZk
0, WLECHROHA S (Binding affinity) RS Z & (Teeter et al.,
198D R ENHEL=bD L HEEIND,

Comb et al. (1992) i, KEFAH R 2 & AREE L 7= L 8T BRI omEHcE
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