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RBFREGEFICERPORKHEZEEE L
N— A BB L - TREEE & U5 SEF IR bR
(VFA) 2230 ¥—H & LCHHL T2,
B RAHNT, V— A > N TOFREED LB
BCMEYE (BEEME) ALY & HEEH B\ IR
HEME KL (NFC) oo bh s, ILAFDRE
L AR EIZERE T3 FR R MR & BIEER O
BN <BEEROBEILEEICHE Y
FBIZT Z EPHEINTWEYD, FEF Tl
NFC & 75— = > FMili#E (NDF) o ¥ =
fgED 5 0 NDF (FNDF) & v— # > Wor g
Bl (RDS) 9 ic k- THENVRL B2 & H°
LI N TV 5, ko NFC/NDF o B
HFHIZ0.9~1.2 tvwb L TB ¥ NFC/NDF b
HZOHE L D ETECLETECY, RUMIE
F(FCM) BIZIET T2 &£ &N T w39, ko
BEHEREAS NFCEErE kb e N— X
WTHH VFABIZED L 7 vt BEEY» S
(D), 7Tovd vEEE OB A TERR T A
VX — DB ERICETINLHEIEL LS
728, ILBRETOIERNMET 2B LELLN
Twa", L L, 25 REME EEEDRE
TH Y, HEE R RS L3S Cofkh
D RAACRR D IR R T HE e L 72
T EAE TV, 224 L—U KR
nh Ty NFCEE8m <, Wildica—r9A
L—U R EHLALES HARZKELEVR
NFC/NDF o@D, FCM 59K TF 357

et h B,

2T, AHETIXHENEART T, fkhho
RGP R I RIZTRE 2 MEIT 5 72
&, Kb (NFC/NDF W) #8722 %5
HEERRDa— A L—UHE&E 2 KEERRE
L, RBxiT-72,

WRELUHE

AEHEE A R B RS DB B & WEL
MR-t A4 4 58 (No.987, 990, 1005, 1009 ; {kE
663~727 kg, FL& 18.0~30.4 kg/ H, ikts Bk
144~236 H, 3 ~ 4 pEX) 32U, KE, JLE, o
W BB L UVERFGEFIC LS L) 2T DK
SFFa—rH A v —voREEE» RS 2 K2
BN LTz, Boifphl, SBENI— 94
V=2, TAT7 P77 AV —UBIUHERD
L4 HEAEE (DCP 12.5%, TDN 71%, Ei
H)Th o7z, FROKE RIT HASZERE#E (1994
FROPIcEDE, TDN EREZWA-TEE L,
&5 FR R OB A0 T 70 %, HHER
DA=VHFAVL—V I TILTPLT Py —
2780 20 HIX (HC) & 50 : 50 n X (LC) % &E
L7, fRoEE, a—>HF A L—2 T
FPNTFHAL—%10:30&14:3001H2
m|, EiAfaklZ 8:30, 11:30, 16: 001 H 3
MAT-> 72, #EFLIZ 1 B 2, 8:30 & 16: 00447
- 72,

SFERHAMIE, 1995412 H 11 B2 1996 4E 1
A3l HIFCHL2 HEE L. BB 10 H
H2FHeL, o0 2 HEEARY L L1z,
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AHABERAT2 33 H HA 5 35 H H F TEEEIRIRFI
&b a X —HiNRBEE T o772, 7229 HA
40 HICMmHES, 30 HEB & 41 HHIC/L—X >~
AR ZFNFN13:30 & 17 30 ITHREL 72,
fREEURI, 2RI 1E 2 B EES L CilE
L, BE5ERrXRERDEDLEKDI,

kB L U —B BT i AOAC B2 I
tW4F-72, NDF 257 % —2 = > P CHI%E
L7z, ik, #EBLIVCROBRIANLXY—iZ, HE)
K> 7#&Est (CA-3 | BEBfEma, HE) T
HEL, LEIEFANEL, 28I 1 EH -
Yo TNEEY, BEE, 57 o27EEL L
U FLBEER & JRA R4 Flariras(Milko-Scan S 50,
Foss Electlic #1%) # HwCHIEL 72, EEFLE
K4 (SNF)#i3, JLhKk5E8%21.0% & LT,
FLF o HEE, IMEERNAFHC 1.0 %M 72 Y
DE LT, FIY 7 n—ERi SRR 4t
Lie Sz 7o uRr VA TR 2B L7282
FrzzTubl, AR 7=k 75 7(GC-14 B
BLUC-R5A, EEEWERTR) I & - CIREFELHE
Boe el 7z, — A RERIE, BasT—7
N Ovit—, BEETES) THRERLAZ, HR
#%, Bhic pH £ — 2 (HM-30 S, E 8 Bk T35
TpH 2PEL72H, 4AMEROF—FTHEBL
2o XD, ZO—E LY 4,000Xg T 155 H
LU EEER-> 72, EEB S UNERIBSI
T-20°C THBERE L 72 0— A > NERITHIET
fRETE, KEARFEVICLN) T 2oTHRER

(NHs-N) #HIEL 2, — 4 > B IR RE
%, FRI7u 77712k VR, Tuerirr

R 2. MRS OTHTTHE

B35

B, BEER, #offhoo VFA(A YV EEE, 4 V5L
TV, NV YT B REL, FA a2}
T 7DFEFMEERLITRL,

Rl Faxra=t 7 70RESRMN

43 VFA

FHAH T L HR-SS-10Y DB1+DB172
# AE (KPa)

=5, 50 50
¥ ¢ 1) 7— (He) 100 300
AA 2T w7 (Ny) 50 100
e (H,) 70 60
RELEM(T)

Sib=E 250 250
g 250 250
TR 150 70
BRI 220 150
FHRIEEE ('C/min) 3.0 5.0
ANHAE R R (min) 0.0 1.0
T B ORIFRE R (min) 0.0 1.0
1) EF b THE 8

2)J&W SCIENTIFIC #:#4

Mg RBIEFREHRS SR, BREELIC
EDTA2Na #z7zR) = F Vv v Fao—-712%
L,2,000xg T 154 M&EL L TMmsE% 8L, &
r THRSRAE L 2, Mm% IR TR L 218,
B:ER, -t FoX M, 7Vo—Xx, REESE
x, PR EF, Bav AT e—n, EER
g e w72, T HEER2IRL,

F— 5 DI L7z ) e R KL E E
I3, VAN SOEST &' ##i® b &1z, kRAc k
> TERB L2, &8, BB 3 N7-fEIX, MERTENS
DFAE® |2 | 725w NFC &8 72,

SR B

[543 SRR B 2 1

BHBA TR BRI B S

T Na—2 L u—+ - GOD B

REBEF LT —E AV F 72/

M) 7YY F GPO-p-7u 7= /—NSfhsk
Barvaio—) AV ATFu— )Lt ¥ F—+ - DAOS ¥
NEFA ACS/ACOD #:

BHBA ! 8-t Fuo X B
NEFA : #8Efan5E:



B e - RABR - Hak - B B I — 2 A L= PIESEA TORSERID B LR & FLAERE & DBE 69

NFC=100— (NDF +protein+fat+ ash)
FUEEN L ALY —HshE (GEE) |
HEW IR TEEBL,

it o

BRELUBER

FREIE N E B & CEREIE O AR & &
3R L7z, fRlEIEEE I HC T 18.7 kg,
LC#185kg Th YV, KRELTATIWMX E D
FERETH - 72, WX & b BB oM R4
3H70%TH- f:iy“, a—H A L—IDEEIT
LCH48.2% X123 EE) TH > lzdicxt L
THC Tiz 76. 1(73: HEEZRLRTH-72, 2D
728, NFC/NDF ltiz HC, LC T, #n#h 0.
9, 0.7 T LIKRELETE L2, T2,
CPEEIX12~14% & HC TR EL - 123D
D, MBI KRELEZITLh -T2,

FAlcARO A X - LEL L UREEE
AL 7z. HIEERIZH 60 %, BRI 50 % TH
D, NFC/NDF icBibh &7, WK & $I1FITEEE

R3. ABEYRIRED & CIRIREE OB

Th - 72,

Zilt, ZoEED NFC/NDF HoE v Tl
HALERPARBAICED TR VLD EEZ LILD,
N— 2 R TR, pH IZMEX & L3I
Thot, T E=TEREZENH,-N)EEIL, LC
HHCIc R HmWwiE LRl 2z, HC TR
NFC/NDF Was LCIc leXEa» iz b o b
59, 7TebtAVvBBRER L OZDENEITS
TLLEL RS o, ZORDERE . 7'
A VBELHER EIFEBENMMETH 12, £D
HEB L&D, L— 2> A¥ERIZ NFC/NDF
WicB b 653 HC, LC & ITHEETH - 72 (&
5), BESKLHEBCIIBESN T4bb
NFC &/ muHFRtodlergs ks &, F—
B A pH HET, VFA @9 LEEBR O hER DK
T, 7utAdrBoRHOBMIEI 5 vwbil
TwaD Lo L, ZRB iz 20k 5 L EmEIZA
SNk o Tz, MEREROEELFRTIE, L—

XY A fE o YERIEIC L 5 KREORE

HC LC

087 1005 SE 990 1009 S
fARl AR E
a—2H 4 L—v (kg/d) 11.2 8.6 9.9 6.2 6.2 6.2
TNT N7 74 L— (kg/d) 3.6 2.6 3.1 6.9 6.4 6.7
B et (kg/d) 6.6 4.8 5.7 5.8 5.4 5.6
&5t (kg/d) 21.4 16.0 18.7 18.9 18.0 18.5
{RE (%) 3.0 2.4 2.7 2.8 2.5 2.7
AERES (%) 68.9 69.9 69.4 69.2 70.1 69.7
Sba—rHAL—Y s (%) 75.6 76.6 76.1 47.2 49.1 48.2
EREAR OB
CP(%) 12.2 12.0 12.1 13.9 13.7 13.8
NDF (%) 40.9 41.2 41.1 43.0 43.2 43.1
NFC(%) 36.6 36.5 36.6 32.2 32.2 32.2
NFC/NDF 0.9 0.9 0.9 0.7 0.7 0.7
CP: My> /E
NDF : B 7% — 3 = > | ke
NFC : ghasts pokitiy
R4, FEEOZAINT—HLERS L R

HC LC

987 1005 Fiy 990 1009 i
HIbER (%) 60.8 58.7 59.8 63.1 60.2 61.7
AR (%) 51.1 48.7 49.9 53.3 49.5 51.4
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®£5. L— 22 NEBOMER
HC LC

987 1005 St 990 1009 iy
pH 6.7 6.6 6.6 6.8 6.8 6.8
NH3-N (mg/dl) 18.6 19.3 19.0 25.3 22.2 23.8
BEES (mM/dl) 5.3 5.1 5.2 5.6 5.5 5.5
7u st g (mM/d) 1.3 1.3 1.3 1.3 1.3 1.3
EEE2 (mM/dl) 0.8 0.9 0.8 0.9 0.8 0.8
Z DAt (mM/dl) 0.2 0.2 0.3 0.2 0.3 0.4
#A VFA B (mM/dl) 7.6 7.5 7.6 8.0 7.9 8.0
ENHE(%)
i 72.1 71.3 71.7 72.1 72.3 72.2
Tavrt g 17.4 17.4 17.4 16.5 17.5 17.0
BRER 10.5 11.3 10.9 11.3 10.2 10.8
A/P Y 4.1 4.1 4.1 4.4 4.1 4.2

FOM A VEEE A VoSV )T VB SV T VB
A/P It BEER 7ot At ERlL

RMEHEANTAIL & - T, L— 2 > NOBHERE S
FRIENEZLNE, TDRH, RRBRERED
NFC/NDF & Ti3, VFAMBE Enr—
APMERICKRE BB L2 RIZE kT b &2
2% (A

FlAE R (F£6)Tl3, EILE, FCM &, 3L
EENTANX—HZNE (GEE) & b HC &
fETH - 72, s T, ITRbizA  HC T LC Ikt
NP ) Eh - 7zh, SNFE, 737873,

6. FLAEERRSE L KRELR

PEERIZRE BV Tod - 72, TR OHERBIIAES
NDEFBIFBETH - 122%, BYEIRL-T
wizizdh, FCM B TIEWYH -7, 22T, &
B o FCM gon@dEt ke 5 &, HC, LC
TENFNI.S, 14.3%TH Y, NFC/NDF o
Er oz HC T/hELfERm L7z, ZRbNZ &
b6, AREOEF T3 NFC/NDF ko Ed -
7= HC »3l&, #psr, ILEORkMs L 0FleE
PERNHR L EDETHMNTH 72 EZ LD,

HC LC

087 1005 F 990 1009 i
FL& (kg/d) 27.5 18.7 23.1 22.0 19.2 20.6
FCM (kg/d) 30.5 21.4 26.0 22.1 18.7 20.4
I (%)
gl 4.7 4.9 4.8 4.0 3.8 3.9
SNF 9.0 9.1 9.1 9.1 9.3 9.2
PR 3.3 3.4 3.4 3.4 3.6 3.5
FLpE 4.7 4.7 4.7 4.7 4.6 4.7
FCM &
PAGER (kg/d) 32.5 23.0 27.8 25.2 18.1 21.7
# T (kg/d) 29.1 20.9 25.0 20.4 16.3 18.4
B (%) 10.5 9.1 9.8 18.9 9.7 14.3
fRE
BaraRE (kg) 684 663 674 659 727 693
¥ T (kg) 694 687 691 651 722 687
HKE (kg) 10 24 17 -8 -5 -6
GEE (%) 46.2 45.1 45.7 37.2 36.8 37.0
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FTICmEERER L, £E LT, NFC/
NDF licBb 6§, mEERickE BT A
Lk o7z, Lirl, LC» NEFA #* HC izl
NP, LC TIEERIBIF OB B EBA TH -
72 REMEAURE S 7z, HC Tl B iz 4k
HPEML Twinlzx LT, LC TIiHKED =R
RBAT MEmEICH Y, MEROER2EMNT
LD 572 (F6),

FLERESF D IRBFER ML 5 B, Cie LT 0 ILEREY
HWRIFERIZE—EHNTEEIN IS L U
B b ABEN, Cp L EDIRIFERIZ B b Ic M
o ERRIT I kT 2 RGBS Z D F 4
BELTHELNLS, LC TIHKESI L L, I8
g E Tz mReM 2 L ¢, HCickk
N Cis LT 0EIADMEL, 3BIZ Cis 1 BAEDIRES
BOEEPEWEEIICH 72 (F8), £, fbo

HE1e1n L g4 5 &, HC, LC & & Cpy 8IS
2L Cig:1 DEIADHED 5 72,

bR S, AEENHP LA L L, LCIC
e~ NFC/NDF Has@Eh - 2 HC R Tdh -
72, MBEfAR KB T NFC/NDF o ZE & &
iz 0.9~1.2 TH B EVbilT\w 5% 25, KBk
o NFC/NDF M HC, LCTEAFN0.9B &
°0.7 Th - 72, LC Ti3, NFC/NDF HA FEE#
H%ThE-> Ty, EEIFMETLLEER
57z, LC Tid HC i e~ o) NFFA BFE
El, KEIEALTBY, REEIFr#HE I
TwWwizmgetEs s ), HC & LC TIRKIRIFE
CHEEXICHNT AN —DOSEI R DY
BEMEAURIB R L7, S18id, NFC/NDF & = %
X —2EE ORI OV TLRETT 2 LEH, D
%,

®7. Mok
HC LC

987 1005 S 990 1009 Ty
BEEE (mg/dl) 14.7 15.1 14.9 12.9 14.4 13.6
BHBA (mg/dl) 9.1 14.1 11.6 13.9 10.0 11.9
771) 23— Z (mg/dl) 49.7 55.5 52.6 55.5 55.6 55.2
RFEREEF (mg/dD) 11.5 8.8 10.1 12.1 13.7 12.9
F1) 7Y ) F(mg/dl) 15.6 13.2 14.1 10.5 12.0 11.2
Bav 27— (mg/dl) 162.0 153.9 157.9 139.1 162.5 150.8
NEEA (uEq/1) 57.0 53.0 55.0 93.0 61.0 77.0
BHBA : g-t I'u % S BEER
NEFA : i8tisihse
8. JLIBB O ERFERALK (%)

HC LC

987 1005 S 990 1009 SEH
C, 5.8 4.8 5.3 5.8 4.5 5.2
Cs 1.6 1.8 1.7 2.0 1.9 2.0
Cs 0.9 1.1 1.0 1.1 1.2 1.2
Cu 2.2 2.7 2.5 2.7 2.8 2.8
Ciz 2.8 3.5 3.1 3.4 3.4 3.4
Cu 12.0 13.8 12.9 13.5 13.2 13.4
Cus 38.9 40.5 39.7 36.8 32.2 34.5
Cis:s 1.9 1.1 1.5 1.1 1.2 1.1
Cis 9.2 10.2 9.7 9.9 11.4 10.6
Cis::(Trans) 7.8 8.1 7.9 8.8 10.1 9.4
Cis: 1 (Cis) 14.6 11.8 13.2 14.4 17.8 15.7
Cle:z - - - - - -
Cis s 2.2 0.8 1.5 0.7 0.9 0.8
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61.7, 51.4% cMWX & LIZTEKRTH - 72,

N—RAVHNBEBEO7 oA BBEBLVNZD
ENARIEXEICEIZIA SN P72, BT L
LR s LTz,

FCM =3, HC, LC T#hZF1 26.0, 20.4kg
& HC |, SBRMb o aED HC »°
9.8%,LC #714.3 % & HC Tl » 7=, MMtk
12 NEFA BED LC THERRE L » 2D BW
TMXMETRELZITZed - 72, HC TIZHEBER
R R E 2780, LC Tzl L, R
feifEsko 9 H LC T HC Iz X Cis LT
fEfE DB & H1E L, Cu:y BLEDRIEE S
fEIENZ & - 72,

Uz & o, HEREERT TT - 2ARER
D FF T2 NFC/NDF HasEv o FLAEpE I &
FTH - 712,

E- i} b3
BHE L ETT 2IcH 720, ALHEERFEEY
WERY SRERE, FESEREB L UEE
KREREE I, HEOEBEEHOETCERL LD
BhEwiitnw, 2R L THTE2ET S,
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Relationship between Carbohydrate Component in Diet and Milk
Production of Dairy Cows Fed Different Proportion of Corn Silage

Teruaki TOKITA, Seiji KONDO, Masahiko OKUBO
(Research Group of Animal Production, Graduate School of Agriculture,
Hokkaido University, Sapporo 060-8589, Japan)
Hiroki NAKATSUJI
(Laboratory of Ecological Animal Agriculture, Experiment Farms, Faculty of Agriculture,
Hokkaido University, Sapporo 060-0811, Japan)
(Recieved January 29, 1999)

Summary

To evaluate effect of carbohydrate component on milk production, four Holstein cows in mid or late
lactation were fed diets containing 70 % roughage from corn silage and alfalfa silage in proportion of
80 : 20(HC)and 50 : 50(LC)in 53-d trial. Dry matter intakes were not different between HC and L.C. A
ratio of Non fiber carbohydrate(NFC)/NDF were higher in HC than that in LC(0.9 vs 0.7). Digestibility
and metabolizability were 59.8, 49.9 % in HC,and 61.7, 51.4 % in LC, respectively. A proportion of
propionic acid to total VFA in the rumen was not higher in HC than in LC. FCM yields were 26.0kg/
d in HC and 20.4kg/d in LC. Decreasing rates of FCM during the experimental period were lower in
HC than LC(9.8 vs 14.39%). A blood composition did not differ between HC and LC except NEFA.
The concentration of NEFA was higher in LC than in HC. Body weight in HC increased, but decreased
in LC. The Proportion of long chain fatty acids in milk fat of C,¢:; and more fatty acids in milk fat was
higher in LC than that in HC, while chain fatty acids in milk fat of C,s and less was lower in LC than
in HC. It was concluded that higher NFC/NDF under even high roughage feeding system would have
certain advantage on milk production.



