HOKKAIDO UNIVERSITY

Title ERIERARBOIFHEAR & LTOFBICET 2R
Author (s) [53#E, TAI1E; HIROSE, Yoshitsune; BAHMH, BT ftb
Citation LEERZEENEIGRSRE, 21, 85-97

Issue Date 1979-03-20
Doc URL https://hdl. handle.net/2115/13360
Type departmental bulletin paper
File Information 21 p85-97, pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




RAENABRBEDOIAMER & L ToORBICEET 278

JRERE1E, #HHER, KARIEE,

XIFrEZE, 5K

JtiE ko R

I #

[l

ErHEEMNTEREAGHETHL L LA
L, ?A oo, FERZAICKHEIRLT
We3nTary, fEtMHZELZED L2
OE L OMTRBEBREIRFEN T D, £D
L THLRB EAE A LA (steam flaking)
LTRIAT 28y, & CicEREN, ALY
TTATYD, BREABE[E AT 22 i
&0, FOBRIE— afbe s 20T, WHikD
BIEETT 2 7—wiC L ¥ LairidES b,
L2 LR ) BnGe, 205, FHICE]

BAREmSNTEL, IR (VFA) 2% T

MESHBINLINT, EEHYICBIT HIZEER
JEALTEIC & 2 BB oEIbR AR N L%
BHulc g TE v, W 2NifEIc L % L,
REAENRAME L L CHTMBE L 233845
FickET 5L, F—BHNTo VFAEAEDLH

F5&ELI0, VFAMBIZE b E L, BEBE/7

ot EEEAERT T 5, FORSE, (KIgEEARE
DINEHYE F 12D, BELOBEEMTH S &
EZ LT 3528188 s s R &
5L TY, VFAEEBCHBIZM LB 7%
Dol b TARELL L LW, ki
Bl 5 245 RABLN B DL, ISR T 5 £
DIEFFLAG G RO, & CICHEROEIEX
R Fogvhdb b L Bbh, BEENKRET
W2hleoTi, TNENEEEEBT BUEI D B,
o wIENBEE, F—8WN VFA oftE/ 7o
BRI ART T 5 &, HEFIDIIEERETH
BRENDZEPERHENTEY, MBNEEE
DL FIERETEHOTR LW LW I’
BLynzntvb,

Z TR Tld, EAE AT ) F)
Rt RTS8 %, AR Lo wARBRB LU
DAFEI L BMLB L UE—ENBRCET 2R
BRiED b BT L 72,

II E[ERABREYRILFONE, HEICR
BTEE

IR & 5 Ic BN ERE AL FF (2
LU TRAMTHE &I BEDP S, WILE
DG, F—BHNEREL T, JLERNMETIZHE
UADTE T eI BIRLH L, LaL,
ZNERAENAMBNOEL, 5RO A,
BIZGKIR &4 SRABEEICERENI EEbR
5, £z cdimlic i 2 BITHIFEEN 2 &
¢, HeEBMERE 2HRTIEHBT T, BREN
ABBEERE L LBESBOGEY, £EILES
FURHE, KBRS CERBESSEL S
CRITTREEREL, ILFRAESEROUGEC
BYHHMNT, KRABREEML 2,

BI1x #R4
Table 1. Experimental cows
B + & 5 5 % A H JLo#
Group Cow No. Calving date Milk yield
744 1976. 11. 5 27 kg/day
720 10.28 24
A 780 9.15 22
716 7.28 23
779 8.17 15
746 11. 4 27
762 11.27 23
B 733 9.11 24
727 8.21 21
751 5.10 17
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Table 2. Experimental design
23 % 14§ Period 1 #28 Period II 38 Period 1
Group 1976. 12. 26~1977. 1. 23 1977. 1. 24~ 2. 20 1977. 2. 21~ 3. 20
A ERE~A M B & # ERE A SR
Steam flaked ground Steam flaked
B L2 I I ERE~A 8K o N .
ground Steam flaked ground
B3Ik MAREE=E (k)
Table 3. Feeding regime (kg)
. ¥ f ¥ Roughage i & A # Concentrate
B 4+ F 5
LAY a2 H L L= 14 ;o2 M 38
Group Cow No.
Hay Corn silage Period I Period 11 Period 1II
744 10 20 8.0 7.5 6.9
720 11 22 7.0 7.8 6.6
A 730 7 18 6.0 6.6 6.0
716 10 20 7.2 6.3 5.7
779 9 18 5.1 5.0 4.5
746 18 7.2 7.8 7.5
762 18 7.5 7.5 6.8
B 733 10 20 7.0 6.3 5.7
727 10 20 6.5 6.0 5.7
751 10 20 6.6 5.4 5.0
Eak HEEARO—RHK (%)
Table 4. Chemical composition of feeds (%)
Ko G HEAH HLBE B AR ML # HLOIK 4
Moisture Crude protein Ether extract NFE Crude fiber Crude ash
ERENA R 11.7 16.9 3.0 54.4 7.4 6.6
Concentrate SF
w6 fa K 12.2 17.9 3.1 54.2 7.0 5.6
Concentrate G
WOE 15.0 8.9 1.2 41.2 27.0 6.7
Hay
a—r 4L = 76.0 1.8 0.6 14.0 6.1 1.5
Corn silage
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Table 5. Milk yield (kg/l4days)
B * B F £l oM £ 2 M £ 3 M
Group Cow No. Period 1 Period 1I APeriod it I+Mm—2XII
744 343.7 321.8 270.6 —29.3
720 344 .4 285.0 253.9 28.3
A 780 268.9 269.9 231.6 —39.3
716 296.5 247.5 162.7 —35.8
779 217.5 204.5 186.6 — 4.9
#it Total 1471.0 1328.7 1105.4 —81.0
746 358.5 335.4 298.9 —13.4
767 344.8 323.1 273.8 —27.6
B 733 280.6 251.8 223.2 0.2
727 270.9 256.7 224.0 —18.5
751 245.6 224 .0 204.8 2.4
43t Total 1500.4 1391.0 1224 .7 —56.9
A-B —24.1
Bex HihokEEaRE (%)
Table 6. Fat content in milk (%)
B + & 5 £ 1 M 5 2 M £ 3 M
Group Cow No. Period 1 Period 11 Period M I+M—2x1I
744 3.7 3.7 3.5 —0.2
720 4.4 4.7 4.2 —0.8
A 780 4.3 4.6 4.3 —0.6
716 3.7 3.8 4.0 0.1
779 3.4 3.5 3.4 —0.2
&it Total 19.5 20.3 19.4 —1.7
746 3.6 3.7 3.4 —0.4
767 4.1 3.7 3.6 0.3
B 733 4.2 3.8 3.4 0
727 3.9 4.1 4.0 —0.3
751 3.6 4.0 3.5 —0.9
aft Total 19.4 19.3 17.9 —1.3
A—-B —0.4
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Table 7. Protein content in milk (%)
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2 + F 5 £ o1 M g2 oM 03 M
Group Cow No. Period 1 Period 11 Period 11 1+~-2X1
744 2.8 2.9 2.8 —0.2
720 3.1 3.3 2.9 —0.6
A 780 3.3 3.1 2.8 —0.1
716 3.0 3.4 3.3 —0.5
779 2.9 3.0 3.0 —0.1
&% Total 15.1 15.7 14.8 —1.5
746 2.8 2.9 2.8 —0.2
767 2.8 2.9 3.0 0
B 733 3.2 3.2 3.1 —0.1
727 3.2 3.1 3.1 0.1
751 3.2 3.2 3.1 —0.1
&3t Total 15.2 15.3 15.1 —0.3
A—-B ~1.2
B8R HFIHoEEEETER (%)
Table 8. Solid not fat content in milk (%)
® AT * F 5 1M m o2 M % 3 M
Group Cow No. Period 1 Period 11 Period Il I+M—2XII
744 8.4 8.3 8.4 0.2
720 8.7 8.9 8.9 —0.2
A 780 9.1 8.8 8.6 0.1
716 8.8 9.1 8.9 —0.5
779 8.3 8.4 8.6 0.1
&t Total 43.3 43.5 43.4 —0.3
746 8.3 8.8 8.7 —0.6
767 8.3 8.4 8.5 0
B 733 8.8 8.8 9.0 0.2
727 9.2 9.0 8.9 0.1
751 8.7 8.8 8.7 —0.2
&%t Total 43.3 43.8 43.8 —0.5
A—B 0.2
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Table 9. 4 % Fat corrected milk yield (kg/14days)
B 4+ # 5 £ 01 # £ 2 8 # 3 #
Group Cow No. Period I Period 11 Period It I+I—2XII
744 328.2 307.3 250.3 —36.1
720 365.1 314.9 261.5 - 3.2
A 780 281.0 294 .2 242.0 —65.4
716 283.2 240.1 162.7 —34.3
779 197.9 189.2 169.8 —10.7
&5t Total 1455 .4 1345.7 1086.3 —149.7
746 337.0 320.3 272.0 —31.6
767 350.0 308.6 257 .4 — 9.8
B 733 289.0 244 .2 203.1 3.7
727 266.8 260.6 224.0 —30.4
751 230.9 224.0 189.0 —28.1
a&t Total 1473.7 1357.7 1145.5 —96.2
A-B —5b3.5
gk FLEEIEESR (ke/148)
Table 10. Milk fat yield (kg/l4days)
jiid L o1 oM F£ o2 # s 3 M
Group Cow No. Period 1 Period 1I Period Il I1+M—2X1
744 12.7 11.9 9.5 —1.6
720 15.2 13.4 10.7 —-0.9
A 780 11.6 12.4 10.0 —3.2
716 11.0 9.4 6.5 —1.3
779 7.4 7.2 6.3 —0.7
it Total 57.9 54.3 43.0 —7.7
746 12.9 12.4 10.2 —1.7
767 14.1 12.0 9.8 —0.1
B 733 11.8 9.6 7.6 0.2
727 10.6 10.5 9.0 —1.4
751 8.8 9.0 7.2 —2.0
&E Total 58.2 53.5 43.8 —=5.0
A-B —2.7
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Table 11. Variance analyses of milk production
% B B B & oK M FEo#% ¥ K 8
Source of variance Degree of freedom Sum of square Mean square F value
2 & Mik yield
g% Feeding 1 58.08 58.08
Mz Error 8 3839.17 479.90 0.121
S}l & Fat content in mik
i} Feeding 1 0.016 0.016
Pz Error 8 1.324 0.166 0.096
43 hn&LESE Protein content in milk
g%l Feeding 1 0.144 0.144
% Error 8 0.272 0.034 4.235
IR NEIEEF > &%  SNF content in milk
g% Feeding 1 0.004 0.004
B Error 8 0.732 0.092 0.043
4 %IMEMIESLE FCM yield
g%t Feeding 1 286.22 286.22
% Error 8 3370.74 421.34 0.679
FLhs xR Mik fat vield
fAkt Feeding 1 0.729 0.729
3%  FError 8 7.832 0.979 0.745
#l2k 1RE (kg)
Table 12. Body weight (kg)
B 4+ & % B # B ® 1 M £ 2 £ 3 M
Group Cow No. Start Period I Period 11 Period I I+mM—2Xx1
744 666 680 704 696 —32
720 738 750 756 761 -1
A 780 540 524 553 564 —18
716 675 729 748 756 —11
779 572 600 593 615 29
&§t Total 3191 3283 3354 3392 —33
746 609 627 643 633 —26
767 558 562 577 588 — 4
B 733 662 677 705 705 —28
727 670 650 687 697 —27
751 682 685 714 703 —40
&5t Total 3181 3201 3326 3326 —125
A-B —92
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Table 13. Variance analysis of body weight
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Table 14. Experimental design and feeding regime (kg)
o001 M B2 M ;03 0# 04 MW
Period 1 Period 11 Period 1l Period N
B AE R R £ 4G
Low concentrate High concentrate
7 ik HAENA 4 [ ERENA
Ground Steam flaked Ground Steam flaked
% % Hay 1.5 1.5 0.6 0.6
i/Faa%t Concentrate 0.4 0.4 1.0 1.0
¥I5k RO (%)
Table 15. Chemical composition of feeds (%)
XK o HE A HE WOk OB | TEESERY WMo M M K %
Moisture Crude protein | Ether extract NFE Crude fiber Crude ash
AR A S 12.9 16.7 2.5 57.6 5.0 5.3
Concentrate SF
[ aR T 13.8 17.1 2.5 56.1 5.2 5.3
Concentrate G
LA 15.0 10.0 2.3 41.0 25.2 6.5
Hay
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|exR HILE (%)
Table 16. Digestibility (%)
F 1 M o2 M #03 [ ]
Period 1 Period 11 Period 1l Period 11
&4  Dry matter 70.5 68.2 71.4 75.0
M B Crude protein 75.3 75.4 74.2 76.9
MU Ether extract 65.0 68.7 68.8 71.3
WikEEEY NFE 74.2 71.1 77.1 81.3
i Crude fiber 65.1 61.9 57.6 58.3
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Figure 1. DM disappearance of concentrate by nylon bag technique
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Figure 2. Changes of rumen pH
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Figure 3. Total VFAs in rumen liquor
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Studies on the Effect of Steam-flaking Processing
on the Utilization of Grains as a Feed for Dairy Cows

Yoshitsune HIROSE, Yasushi ASAHIDA, Masahiko OKUBO,
Tadami Zusyo, Akira Suzukiand Shigeo TADA

Faculty of Agriculture, Hokkaido University

Summary

To determine the effect of steam-flaking processing on the utilization of grains as a feed for dairy
cows, a lactation trial by dairy cows and trials for digestibility and rumen fermentation by wethers were
conducted.

1. Under the feeding of high roughage ration, steam-flaked grains were compared with ground grains

by a double revesal lactation trial. Milk yield, composition of milk, 4 % FCM yield and milk fat yield were
not affected by the grain processing. There were, however, no adverse effects of the processing on milk
production when cows were fed high roughage ration. Palatability of a ration was improved by steam-
flaking;
2. The effect of steam-flaked grains on the digestibility and rumen fermentation was examined under
feeding of a ration with two roughage . concentrate ratios. When high concentrate ration was used,
increased coefficients of digestibility were observed in dry matter and NFE by steam-flaking. The rate
of dry matter disappenrance in the rumen was measured by nylon bag technique. The disappearance rate
was lower in steam-flaked grains than in ground grains. Steam-flaked grains feeding resulted in an
increase of total VFA concentration in the rumen liquor, but no significant differences were noted in pH
values, molar proportions of VFA and NH;—N concentration in the rumen liquor. It was concluded that
the effect of steam-flaked grains on rumen fermentation appeared to vary with the amount and physical
form of roughage.
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