J. Fac. Appl. Biol. Sci.,
Hiroshima Univ. (1993), 32 : 101~107

MEFRDEZV P BAFOABEARD ICRIFTHE

few o CPILE—ER* AR 4
E A8 - 2R 52

IR B RSF BB, WK 724
1993410/ 250 A

B B HAHOE WAL OAG AR B ET S LERB 10, RARE A LR
YHERGTALT VIR, FEV—RUTAT 7y A7 7 BEEREET 33X 3055 ik
LARBE2E T, HRLITEH MY Eaal A L—CUk, RR2TCERAZYVT V545 %
YA L= DS Lic, — B0 QRS OB & F D in vive WLROWEEFT -1 TAT
TN EEOMEAHERELOBLERUIA LY AEREFEL — BB E ST 75 2
HEARCHERICE D e, AT 75 AGEOBBHOGR L FOBILREF &L ~BHET LT
TNUT T EREISRTCE D o, A X VT 3455294 b— CORBEEOSER EE{ER T -
TEB YA L= DR ED s, BRI - 2 L IS8T 79 2B BB 5K O GERE
BRUABETEL - RUT V7 7 V7 7 GBS RICHE~CEGCEBSED S, BRI
NT 7 N7 7 RS RSO R E~TE L, AERAREICE EA R Lic, R 2 1350%
L e _RCHEARIERAME , BBRBHIAIE D SO E OB 23 L » 1o, BERSFOBER, $
B IRNUE & A ARPIER LT AEER T, AER - AERIAR T RBMTRE LT
FLER R CR SN MUEBEHR OB A AL o FLIE T LI 51 BT B WTHE M AVRIE X huie,
F—T— 8 MR, BS, P, WELR

® B

RS OWARENOBE LA Ly, WAL OB ERE LSV 2T 500113, REOEEE
DGR E bR S, HARFOEEL = FAX - O RIFRAT v 23 E— Y OB TR I R,
FUEHIIREE & 17 L X2 % (WANGSNESS and MILLER, 1981), KILMER (1979) & ifEihoiio 45 &
HALRAFRHEN IO ST 5 2 L B 0E Ui, $7c, MR BB R U NDF B0 FLEBRIz L &
T2 E0M6RTVv5 (LOFGREN and WARNER, 1970, L UHESIEHEOMR o & 288508
BREFIBHEDREDR, FLIERLIR I BAFET MBI O\ CR R 2o A 8\ o RTFE Clas B et i B I ¢
HEFEINIACT I ABEENEPOWMA L LFEL—ERR VT L7y A7 7 BB RSRED MY Er
BYPAVL—PRUA BT o I4TGAY A L=V L HlAEHETHREL, FROLMAE IR RE
THE M,

mEEHE

19924 3 H25A M6 6 AI7TREC (RBR1) L 19924E10H26H 2251993451 A20H ¢ (B 2) o 2[H
R EAT - 2,

BY  ARRCRAEBRALAS A VR OB R R L, RBRBIARICEIIE 2 — 6 ATl — 4 R
Tute, FERH B EERER 1 2348—153H, HER2 2332— 1901, SABAMAKF O PP B3k 1 45 25.3 kg/
H, REBR25 29.7kg/H CHh -1,

BEEHE R ORBEREMBESEO ST 72 GIEND L7 AV SEOFEL~ (HEED &
Ty GEHD) BRIV, BRI - 2 LA BEEEMET 4ke B L. BB 1o i

RS A HAREE, KB 541



102 ey m-f

HED P Taas A b—, RB2EDOWTRBREDAF YT VT4 75 AV A L—VEBPYRT
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Table 1. Composition and #n vive digestibility of nutrient in roughage.

Bahiagrass Timothy Alfalfa Corn ITtalian rygrass
hay hay hay silage silage
Composition (% on a DM basis)
Crude protein 6.02 7.68 16. 80 7.50 6.75
Crude fiber 32.7 29.0 24.8 27.0 33.0
Ether extract 1.10 1.60 1.28 2.16 1.88
NFE 53.1 53.2 48.2 55.5 50.3
Crude ash 7.11 8.43 8. 82 7.88 7.98
Calcium 0.327 0.321 1.342 0.348 0.434
Phosphorus 0.381 0.224 0.281 0.399 0.338
Magnesium 0.388 0.195 0.318 0.431 0.182
In vive digestibility (%)
Crude protein 44.1 59.8 79.5 48.3 32.6
Crude fiber 68.9 64.7 53.9 67.7 68. 4
Ether extract 27.8 —8.6 —4.6 65.9 56.5
NFE 56.5 65.0 73.5 60.7 60.9
Calcium —13.5 4.7 7.2 14.2 —2.9
Phosphorus ~5.7 —7.6 25.5 —5.8 2.1
Magnesium -11.8 34.6 24.4 33.7 21.0
TDN (% on a DM basis) 56.0 57.9 62.5 59.3 57.9
DCP (% on a DM basis) 2.63 4.58 14.05 3.77 1.67

Table 2. Dry matter intake, liveweight, milk vield and milk composition of cows.

Trial 1v Trial 2
BAW T1 AL BA TI AL
DM intake (kg) 17.4-£0.99  17.640.8 18.0-+0.7 17.741.2 18.0:+1.2 18.0%1.3
Rate of DM intake® (%) 92.942.3 94.0--2.0 96.24-1.1 91.24+2.9 92.641.7 92.24+2.7
Liveweight (kg) 599-+30 597--36 59730 641-+21 635119 6391-23
Liveweight change® (kg) 28.246.1 25.619.4 25.5:44.8 41.417.5 36.0148.2  40.2:H6.1
Milk yield (kg/day) 23.4+1.0 23.8-+1.0 25.0-40.5 22.9+2.8 23.8+2.6 24.113.2

Milk vield change* (kg/day) —1.9+1.0 —1.54-0.6 —0.34+0.8 —6.8+2.1 —~5.942.0 —5.641.3
Milk composition (%)

Fat 3.6040.17  3.6940.17  3.553:0.14  4.1540.18  4.16-20.20  4.0410.19
Protein 3.134:0.05  3.1240.06  3.16::0.06  3.1440.08  3.12:-0.08  3.16:+0.07
Lactose 4.5040.05  4.43:-0.06  4.4040.06  4.304:0.09  4.4040.10  4.344-0.01

47 Corn and Italian rygrass silage were fed in trial 1 and trial 2, respectively.
b BA ifed bahiagrass hay, T1;fed timothy hay, AL;fed alfalfa hay.

¢ Mean-tsem,

43 Dry matter intake against dry matter feed.

¢! Difference from the value at the begining of the experiment.

BEABERZ P ETrad P -k 0 LK -7,

B EIEE I % o B AR Gtk o0 FURSRARIENE (LA MUK R &3 R, 1987) ¥+ 5 TDN
FRBEBEBRLICEGTEAE 7 V9 2ABHHER (BA K) 97%, 23y —EEBER (TI X) 97%,
TATr N7 7 BEBER (AL X) 98%, 8 2iCk\Cik BA X96%, TI X97%, AL [X98%, HA
fEEIHE I3 5 DCP R BREHE 1 i\ T BA [£111%, TI K115%, AL R137%, SR 2L
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Table 3. Regression equation for milk yield, milk composition and dry matter intake of cows.

Milk yield® Fat Fat Protein  Lactose  Lactose DM intake
(kg) (%) (%) (%) (%) (%) (kg/day)
1 2 3 4 5 6 7
Number of records 54 54 54 54 54 54 54
Intercept 9.6692 5.5231 —75.6931  3.4422 5.2516 —1.4058 —b54.8667
Independent variable
Trial® 0.5644 0. 4643
Treatment
DM intake (kg/day) 1.7693 -
In DM intake (kg/day) -
Liveweight (kg) -0.0280 -—0.0017 —0.0262 —0.0018 —0.0349
In Live weight (kg) - 15.0389 10. 0835
Liveweight?75 (kg) — 0.2190
Milk yield (kg/day) - —0.0381 —0.0428 ~—0.0130 0.0117 0.0102 0.3321
Fat (%) - - - - - -
Protein (%) - - — - — —
Lactose (%) - — — — — -
Rz 0.593 0.460 0.493 0.164 0.483 0.509 0.683
SE 3.975 0.420 0.411 0.182 0.170 0.168 1.720
CV (%) 16. 696 10. 843 10.612 5.798 3.871 3.810 9.685

a )} Dependent variable.
b) Equation number.
¢) Dummy variable; trial 1=0 and trial 2=1.

it BA [X103%, TI K107%, AL K126%Ch -t SHRHOGH R T L, YV, = 7R 2Y
LR 1o sy Cid BA [X0.48%, 0.45%, 0.32%, TIX0.48%, 0.42%, 0.28%, AL [X0.67%,
0.43%, 0.30%, BER21C3\Tik BA [XK0.50%, 0.43%, 0.27%, T1 [£0.50%, 0.40%, 0.24%, AL
[£0.68%, 0.41%, 0.26%Cdh -~ 1o
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Effect of Various Roughage Source on
Milk Yield and Milk Composition in Dairy Cows

Hajime KumaAcal, Keiichirou HirAvAMA, Ayumu ISHIMOTO,
Kyousuke IKEDA and Katsunosuke MITANI

Faculty of Applied Biological Science, Hiroshima University,
Higashi- Hiroshima, 724 Japan

To investigute the effect of different roughage source on milk yield and composition in
dairy cows, two experiments were conducted by using 9 Holstein cows. The cows were
allocated to 3 X3 Latin square model and fed bahiagrass hay, timothy hay and alfalfa hay.
Corn silage and Italian ryegrass silage were fed in trial 1 and trial 2, respectively. The com-
position and #n vivo digestibility of nutrients in diets were measured. The concentration
and digestibility of crude protein and the concentration of calcium in alfalfa hay were quite
higher than those in timothy and bahiagrass hay. The concentration and digestibility of
crude fiber in alfalfa hay were lower than those in timothy and bahiagrass hay. The concen-
tration and digestibility of crude protein in Italian ryegrass silage were lower than those in
corn silage. In both of the trials, the dry matter intake and milk yield of cows fed
bahiagrass hay tended to be lower than those of cows fed timothy and alfalfa hay. The con-
centrations of milk fat from cows fed alfalfa hay were the lowest in the treatment groups.
Conversely, the concentrations of milk protein from cows fed alfalfa hay were the highest in
the treatment groups. The rate of dry matter intake in cows of trial 2 were lower than that
in cows of trial 1. The decrease of milk yield in trial 2 since the beginning of the experi-
ment was larger than that in trial 1. The milk yield was given by the regression equation
of the independent variables of dry matter intake and liveweight. The concentrations of
milk fat and lactose were given by the regression equation of the independent variables in-
cluding milk vield and liveweight. The results from this experiment suggest that milk yield
and milk composition in dairy cows may be affected by the difference of roughage source.
Key words: Dairy Cow, Milk Composition, Milk Yield, Roughage





