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STUDIES ON THE HIGH-GRASS SILAGE FEEDING
OF DAIRY COWS IN NEMURO-KUSHIRO DISTRICT

V. Suitable Level of Concentrate Supplementation for the Cows
fed Much Amount of Grass Silage

Kaizo TSUBOMATSU, Tamotsu Funta & ‘Takeshi BANDO
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Tab. 1 Cows used for experiment 1 and 2

- Name of - o Number Date of Date of Daily milk Body
Exp. | Group cows Birth date of birth | parturition | copulation | production (kg) | weight (kg)

YS 3.19 60 2 4.19 '63 | 9.20 '63 14.5 i 493

I BBH 9.25 57 4 9.10 63 [10. 1 '63 20.0 ’ 573

sQ 11.13 ’55 5 7.14 '63 [10. 2 63 16.0 i 541

DF | 12. 4 61 1 4.30 %63 | 9.1 63 152 | 460

I QA2 | 7.4 51 7 9.18 '63 | 12.14 64 14.3 512

PN 1.27 59 3 8.20 63 | 1.2 63 23.0 1 512

1

ss 12.16 54 6 7.31 63 | 8.21 '63 21.2 ‘ 625

m JP 7.20 59 3 7.13 63 | 11.22 ’63 13.0 535

HH 2.6 60 2 5.4 63 | 9.2 63 16.0 I 497

BD 5.16 61 1 8.21 '63 |10.13 '63 16.1 486

\4 BN | 1.30 59 3 6.19 63 | 9.6 '63 15.9 [ 530

PFN | 11.26 '60 1 5.15 '63 | 8.18 ’63 12.3 452

LS 2.3 61 2 5.8 64 | 9.27 64 13.1 521

I HH 2.6 60 3 6.12 64 | 9.9 64 19.0 ' 500

Ip 7.20 59 4 9.1 '64 | 23.3 . 567

PFN | 11.26 ’60 3 5.95 64 | 8.20 64 M7 | a9

I BD 5.16 61 2 7.20 '64 | 10.22 64 15.3 514

SS 12.16 54 7 6.1 '64 |10.25 64 23.5 { 635

2 ——————

DF 12. 4 61 2 6.10 ’64 |10.27 64 16.0 500

m 3W 2.28 55 5 3.1 64 | 10. 1 64 14.6 591

YS 3.19 60 3 6.29 64 |10.25 64 18.8 527

GDC 3.9 %62 | 1 7.14 64 | 10.15 ‘64 16.0 466

IV | BBH 9.25 57 5 7.11 64 |10.22 64 17.8 555

| sQ 11.13 ’55 7.12 64 21.6 560
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Tab. 2 Experimental design

Exp. | Period Date Group
i T i v
by 10.29 ~ 11.17 '63 1:3 | 1:4 | 1:5 ) 1:86
. 2 11.18 ~ 12. 7 1:4 | 1:5 | 1:6 | 1:3
3 12. 8 ~ 12.27 1:5 | 1:6 | 1:3 | 1:4
4 12.28 63 ~ 1.16 64 1:6 | 1:3 | 1:4 | 1:5
1 0.1 ~ 10.20 '64 0 1:15 | 1:8 ) 1:5
2 2 1021 ~ 11.9 1:5 0 1:156 | 1:8
3 11.10 ~ 11.29 1:8 | 1:5 0 1:15
1 11.30 ~ 12.19 1:15 | 1:8 | 1:5 0

1) Amounts of concentrate mixture feeding were expressed as cone. ;s FCM.  Adjustments in it were
made for each cow, based on her FCM production during the previous ten days.

2) Cows were fed 3 kg of hay and 45 kg of silage in Exp. | and 2~3 kg of hay and 45~55 kg of
silage in Exp. 2, and remains were weighed daily.
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Tab. 3 Chemical composition of silage, hay and concentrate mixture fed to cows
] B Percentage -
Exp. Period |"\igis. | D.M. | Pro. | Fat | Fib. | NFE | Ash | DCP [ TDND
1 | 78.97 21088 3.08 1.22 659 8.87 1.32 209 13.77
Silage 2 80.14] 19.86 3.04 1.8 6.81) 6.62 1.55 2.07 13.54
3 78.67 2138 289 225 6.5 810 16l 197 1497
4 80.20 19.80 213 1.200 5.65 9.66 1.16 1.45 13.03

1 a
1 18.50, 81.500 9.03 3.69 28.35 35.80 4.52 5.51 46.99
Hay 2 20.0s{ 79.95 9.92 3.46 25.79 36.55 4.23 6.05 46.12
3 20.680 79.32 8.31 2.82 2443 38.97 4.79 5.07 44.94
1 24.04! 75.96 870 2.3 26.43 32.29 6.200 5.31 41.95
1 81.67 18.33 2.7 1.25) 5.5 7.15 1.64 193 12.29
Silage 2 79.290 20.71 2.76 1.57 5.69 9.3 1.38 1.93 14.35
3 80.35 19.6s 2.66 1.27 6.09 8.38 1.25 1.85 13.44
4 79.84 20.16 2.52 1.37, 647, 8.33 145 1.7 13.73

2

1 18.35 8163 7.0 151 2745 352 6.16 4.351 46.14
Hay 2 14.8) 85.20 7.180  1.480 29.27, 41.44 5.83 445 48.44
3 19.49) 80.51 7.13 1.06! 26.25 41.111  4.96 .42 45.77
4 18.83 8117 7.09) 1.63 25.92 41.28 5.25 4.40 46.39
land2 | Conc. 8.8l 91.200 20.22) 4.3 9.89 4716 9.58 17.20 71.55

1) DCP and TDN were calculated from the following digestion coefficient of sheep in our laboratory.

Protein (%) Fat (%) Fiber (%) NFE (%)
Exp. 1 JSilage 68 80 59 63
“XP- 1 \Hay 61 55 58 57
., JSilage 70 73 65 66
Exp. 2 \Hay 62 58 63 57
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Tab. 4 Chemical quality of silage?
. . Flieg method Wood mann_method
& | Period} pH Percentage Ratio? Percentage Ratio
= Lactic | Acetic | Butyric{Lactic : Acetic : Butyric| Total® | Lactic | Acetic| Lactic : Acetic
1 4.8 1.87 0.372 83:17 2.78‘ 2.63 0.15 95:5
2 3.9 1.4340 0.356 80: 20 1.84 1.62 0.22 88:12
1 3 4.3 0.180, 0.571}] 0.600 14:42: 44 1.32  0.72f 0.60 85:45
4 3.8 1.703 0.647f 0.074 70:27: 3 2.61 2.02 0.59 77:23
Ave. 4.2 1.294] 0.486 0.169 62:26:12 2.13 1.75) 0.38 79:2}
1 3.9 203 0.64 77:23
2 4.1 0.86 1.41 38:62
2 ! 3 4.0l 1.47i 0.97 60 : 40
I 4 4.0, 1.03 1.01 50:50
Ave. -1-0[ 1.36 1.0} 56 : 44
1) Ratio : Ratio of each organic acid.
Total : Total orgunic acid.
2} Types of silo used in Exp. were as follow.
Exp. 1. Period 1 401t trench silo (direct cut and without supplement)
2 ditto { ditto )
3 ditto ( ditto )
4 20t tower silo ( ditto }
Exp. 2. 1 1001t tower silo{ ditto )
2 ditto ({ ditto )
3 ditto { ditto }
4 ditto { ditto )
Tab. 3 Distribution of nitrogen compounds of silage
P : Percentage Ratio
Exp. | Perioc
Cp. | VBN |AANVBN/Cp.x100AAN/CP, IVBN+AAN/Cp |1y /cp x 100l AAN/VEN
1 3.08 0.061 0.39' 1.98 12.66 14.64 85.36 6.4
2 3.041 0.140; 0.65 4.61 21.38 25.99 74.01 4.6
1 3 2.89 O.MO. 0.47 4.84 16.26 21.10 78.90 3.4
4 2.13  0.200, 0.86 9.39 40.38 49.77 50.23 4.3
Ave. 2.76 0.135 0.59 5.21 22.67 27.88 72.12 4.7
2 Ave, 2.68) 0.240 - 8.97
1) Cp. = crude protein

VBN = volatile base nitrogen
AAN = amino acid nitrogen
Tp. = true protein

2) Nitrogen contents of VBN and AAN were expressed as protein.
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EARD Lo CHFFHEREO MK 2R+ 5
THH 50 HFAFHZ X AiEIMERD #Ti iz 0
B2.34%, 1/15882.15%, LM#2.14%, %E2.07
% C, EFAARERMEAEID 3 E olicE
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Tab. 6 Daily roughage and concentrate mixture intake (kg)
Treat, 1:3 1:4 1:5 1:6
= Group ™\ x a 8 T 3 8 = 3 (3 - % (3_
I 1.39  44.7 4.9{)l 1.750  44.7 3.50| 1.34 4.9 2.60, 0.8(1 4.7 1.97
)i 0.86] 44.5 3.97 1.41 44.4 3.60 1.80 44.3 2.40 1.563 44.6 1.97
1 m 1.41 44.9 4.80, 1.300 45.00 3.63 2.40I 45.0 2.80, 2.21 45.00 2.37
1\ 1.77) 43.9 4.17 1.51 439‘ 3.53. 1.45 45.0‘ 2.53 2.000 44.3 2.13
Ave. 1.36 44.51 4.46 1.49 44.51 3.57; 1.75) 44.8 2.58 1.64 44.6 2.11
C/F x 100‘)‘ 45.2) 98.8; 100] 49.8[ 98.8i 1001 58.3“ 99.5 100l 54.4‘ 99. l‘ 100
Treat. 0 1:15 1:8 1:5

Group = % S = B S = @ 3 T @ S
I 2.68 55.0! 1.31 50.0 ].03\ 1.64! 50.0 2.03 1.9 50.0 2.93
I 2.10' 53.3. 2.58 50.0‘ 0.871 1.120  50.0 1.87 1.41 50.0; 2.73
2 m 1.30, 55.0 2.17 50.0‘ 0.83 2.61 50.0 1.67 1.01 50.0y 2.70
v 1.32* 54.4 1.53 50.0[ 0.971 2.12| 50.0 1.87] 2.52] 45.00 3.23
Ave. 1.85' 54.4 1.90 50.0i O.QSI 1.87, 50.0 1.86 ]'73t 48.8 2.90

1) C = consumed hay, silage and conc.
F = fed hay, silage and conc.
Tab. 7 Daily dry matter intake (kg) and its ratio to body weight
o | Treat 1:3 1:4  1:5 1:6

[ '3 H - < X < - o
1 15.03 2.72E 1.91] 13.50 2.45 1.87 13.03 2.46; 2.01} 11.260 2.12 1.76
I 13.100 2.62° 1.89 13.79] 2.75 2.09) 12.43 2.48 2.04f 12.54 2.54} 2.17
1 m 15.100 2.79 1.98; 13.22 2.45 1.82 14.06i 2.50; 2.04 12.89! 2.33 1.94
v 14.000 2.83 2.06; 13.80, 2.83 2.17} 12.32 2.51 2.03 12.91 2.64, 2.24
Ave. 14.31 2.7 1.96] 13.58 2,62, 1.9 12.95 2.49 2.031 12.40] 2.41 2.03
[R:CH® 72: 28 | 76 : 24% 821 18 84:16
‘\\?reat} %Igody weight Ei’Bo:lsy weighl" VLB:;ogy weight “/:,Bogy weight

(:roup\"vu‘i Intake R+CI R Intake -3 ™R ilmake RT¥CT R Intake R+CT R
I 12.277 2.3 2.36 12.08 2.33 2.15 13.00 2.47 2.12] 1470 2.7 2.%
I 12.82 2.42 2.42) 12.07 2.08‘ 2.081 12.70, 2.37, 2.05 13.46F 2.47] 2.02
9 m 11.86] 2.24 2.24] 12°97 2.42 2.28[ 12.82 2.39 2.100 13.36 2.51 2.05
v 12.04 2.34 2.34 11.97 2.25 2.09i 13.88) 2.620 2.30 13.24 2.53: 1.96
Ave, | 1225 234 234 1227, 231 2.5 13.10 246 2.4 13.69 2.57, 2.07
R:C 100 : 0 93: 7 | 87:13 | 81:19

1) R : Roughage

C : Concentrate mixture

2)

R : C were based on dry matter.

R+ C and R were obtained as percentage to body weight.
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Tab. 8 Daily nutrient intake (kg) and its ratio to NRC and Japanese feeding standard

..  Treat 1:3 1: 4 1:5 1:6
Exp. Group .| TDN | DCP | TDN | DCP | TDN | DcP | TDN | DcP
1 intake 10.314 | 1.854 | 9.385 | 1.638 | 9.184 1.400 | 7.570 | 1.030
% per NRC 121 186 17 177 123 164 102 122
I intake 9.005 | 1.374 | 9.352 | 1.625 | 8.546 | 1.439 | 8.766 | 1.294
% per NRC 117 154 121 180 118 172 125 161
Il intake 10,790 | 1.782 | 8.985 | 1.341 | 9.328 | 1.554 | 8.808 | 1.473
% per NRC 130 183 107 136 114 163 108 157
1 |V intake 9.744 | 1.733 | 9.776 | 1.549 | 8.282 | 1.165 | 8.564 | 1.402
9% per NRC 127 193 129 179 110 133 n7 | 166
Ave. intake 9,964 | 1.686 | 9.374 | 1.538 | 8.835 | 1.389 | 8.442 | 1.300
9% per NRC 124 179 118 166 116 158 113 152
% per Japanese 117 160 149 109 142 106 136
,‘:;{{f';’;‘:juggﬂ:‘ 26.56 27.49 27.18 27.42
[ Treat. 0 1:15 1:8 1:5
Growp .| TDN | DCP | TDN | DCP | TDN | DCP | TDN | Dcp
I intake 8.000 | 1.179 | 8.220 | 1.115 | 8.920 | 1.351 | 10.230 | 1.556
% per Japanese 9 130 92 113 92 124 111 152
I intake 8.660 | 1.120 | 7.960 | 1.227 | 8.730 | 1.251 | 9.340 | 1.462
% per Japanese 107 128 93 133 101 132 103 | 147
I intake 7.990 | 1.080 | 8.82 | 1.205 | 8.540 | 1.366 | 9.270 ( 1.388
2 % per Japanese 97 121 104 131 100 147 107 : 147
IV intake 8.080 | 1.015 | 8.100 | 1.165 | 9.550 | 1.381 | 9.000 ; 1.534
9% per Japanese 95 110 119 104 136 95 ‘ 143
Ave. intake 8.183 | 1.099 ; 8.280 | 1.178 | 8.940 | 1.337 | 9.460 | 1.485
% per Japanese 9 122 9% 124 100 134 104 149
ey Jor | 0.3 31.33 | 31.09 29.78 |

1) Efficiency for milk production was calculated from the formula of Brody.
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Lieat, 1 RBeCid YaBt 522kg, %41 521 kg,
YRt 520kg, YBt 515kg TH o T, WHneR
MR LEXAEEE TR ot H2RBRTIXO
BE 524 kg, 1/158F 532 kg, 148 532 kg, V4iE 533



A1 v— Dk 2k E LI 0RR TR LT 2 RS 87

Tab. 9 Changes in bedy weight (kg)

Exp. | _1 2
Treat. ; ’
\Nameofcows 1:3 1:4 1:5 1:6 [Name of cows 0 1:15 1:8 ; 1:5
Group [
YS 501 495 482 488 LS 505 521 522 l 517
I BBH 582 577 550 547 HI1 501 500 500 507
SQ 575 575 559 561 | J P 550 535 559 562
Ave. 553 549 530 532 I Ave. 519 519 527 529
498 485 492 481 PFN 486 495 498 498
I QA2 501 515 511 500 BD 500 509 502 511
501 508 499 1498 SS 602 622 608 622
Ave. 500 502 501 493 Ave. 529 542 536 544
SS 615 613 628 618 D 490 494 494 495
m JpP 510 524 550 521 3w 581 580 591 577
HH 497 494 502 484 YS 517 530 524 523
Ave. 541 544 560 541 Ave. 529 535 536 532
BD 487 481 477 491 GDC l 44 465 458 458
v BN 526 529 532 538 BBH | 550 559 561 552
PFN 464 453 460 453 $Q i 558 565 572 564
Ave. 492 | 488 | 490 | 494 | Ave. | 517 | 5% | 53 | 524
Total ave. 522 521 520 515 Total ave. l 524 532 532 533
1} LSD 0.05 9.57 kg (Exp. 1)
8.72kg (Exp. 2)

2) Imitial weight

518 kg (Exp. 1)

£36 kg (Exp. 2)

kg TH-T, OREUBICS ZREDHTEY
#, OBFLL/158, MBREAERCIVER
HECZ LabRE T 54 MR b EALR
IR B SRR GO RE A b2 b LT HBMNA
HOBKYSIARBTHBHE EHR L, 3HhDHE
FEERHE G- 3 BRNCIX RN s e T E M B
1 RBOBRNOMBLAEED LV LxBC
Hbo
EAREMRE zOREFEM - BILROEEIT
Tab. 10 DLk 0 TH B, i1 RBOEAR,
P, FCM Atz h £half 15.89 kg, 3.26%,
14.12kg; %8¢ 15.46kg. 3.26%, 13.74 kg: %
B 14.58, 3.21%, 12.83kg: Y#ft 13.97kg,
3.21%,12.30kg CH o foo ABRORNTXET 1 %K
WA E B L OB L DM, Wbt E 148
Mhzided i, 5 %KHECIRL R - R A
bh, AFXEERROMBCERCHRTA
LB O, BI2RRCILEAR, BHR,
FCM #liithZh 0Bt 13.9ke, 3.43%, 12.67
kg; 1/158% 15.2kg, 3.43%, 13.84kg; 4B
16.0kg, 3.53%, 14.83kg; 14¥E 16.3kg, 3.50

%, 14.99kg TH ot AMOELELIT 1 %Kil
TORFEBREE XOBNIC, 5% KifECIEn
Z1/158FEh, £ A1/150E U EE»N
B hhts, Lichi- TREMARHEC X 584
AN OFRBRTIRD B, BADOHREL SV
X OFFHIT-oWT Tab, 11 285 L T2 too
FLERIINENS 0 ~1/150¢0] 1.17kg (B¥AEH1 12
#L1.26) , 1/15/Y68¢110.99%g (1 :1.06) , L~
VEB¥0.11(1 :0.11) EKEMAR Lok < iolg
~VRHT A ORRBREIT L OFOH & iziic
BN E B LORIEE B EE LG ¥
DRIV, ELGRREMIIL - EEuvd
DEMBEEINB, B L RBRTILY%~1EE0.53
kg (1:1.13) , Y%~Y%BHER 0.91kg (1 :0.92) ,
YVa~1ATEN 0.38kg (1 :0.43) CTHIMMA R G
TH5MR, HiOERIEIFEEETHD, H2RA%
LRI Tt BUBRBIIFBIRBTEL AR
A, H2RBRTIBEESRNRCECHTN
CERATEN. #BEThHBOT, FCM #ao4;
FELARELFE UMD bRt

BRSSO BRSOV TR E 5,
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Tab. 10 Daily milk yield (kg) and fat (%)

< | &1 Lreat. 1: 3 | 1:4 i e
#1 2 Name . - 4% 1 vine - 4% . ; 4% ; 47
| S | pome l Milk | Far | 201 itk [ Fae | A& | Mk [ Fao | AL | Milk | Fa | A&,
vs | 1547 280 12.69 1476 2.80 12.05 13.8) 265 11.09 1342 2.70 10.77
;| BBH[ 20017 350 1872 17.19 350 16.03 15.50 3.60 14.60 14.49 360 13.60
SQ | 1650 3.00 1400 45 315 1193 12.69 3.200 11.20 12.67] 3.33 11.37
Ave. 1738 3.100 15.08 15.47 3.15 13.50 13.89 3.15 12.12{ 13.58 321 11.93
DF | 16.28 3.40 14.75 15.63 3.23 13.91 14.92 3.8 1302 1.5 300 1257
p| QA2| 1178 3.50 10.87 12019 340 11.03 10.33 350 9.23 960 3.50 8.94
PN | 16.07 315 14.08 18.08 293 15.18 15.47 3.30 13.84 13.74] 340 12.55
Ave. .70 3.33 13.27] 15.31] 3.20 1347 13.57 3.25 12:04 1263 3.33 11.36
1 ss | 17.63 3.03 1516 17.63 3.3 15.90 19.6581 3.00 16.71 16.99 3.00! 14.45
ml JP | Moz 355 1311 1447 3.0 13.3% 1384 3.100 11.99 13.351 3.3 12.41
MM | 17.63 3200 1545 17:64 3100 15.31 16.22  2.80 13.21 16.46 3.10] 14.23
Ave. 16.43  3.27 14.63 16.58 3.28 1479 16.57 2.97 14.01 15.77 3.13 13.70
BD | 15.89 3.07 1358 14.80 3.211 1316 15.38 3.200 13.48 15.35 205 12.8
wl| BN_| 1574 3.55 13.65 14.96 3.55 13.03 14.06 3.6 13.27 14.40| 3.45 13.22
PFN| 1845 340 12.28 13.63 3.44 1250 13.50 3.55 12.60 1210/ 3.65 10.54
Ave. 15.03 3.33 13.52 14.49 3.42 13.23 14.30 3.47] 13.01] 13.95 3.18 12.23
Total ave. | 15.89 3.260 14.12] 15.46) 3.26] 13.74 14.58{ 3.211 12.83 13.97 3.21f 12.30
— 0o 1:15 s 1:8 1:5
I Ls 9.9 3.60 9.3 11.2 3.8 1095 120 395 ol 126] 370 12.03
(| Hi 15.9) 2.85 1316 19.9 3.25 17.68 21.8 3.50 20.17 20.00 2.85 16.55
ip 17,7, 343 16.24 164 3.7 1579 19.0 3.65 18.10) 19.1] 3.48 17.61
IAve. 4.5 3.30 12.90 15.8 3.62 14.80 17.6] 3.70, 16.73 17.2| 3.3y 15.40
. PFN| 103 3.60 9.68 114 345 1046 13.3 3.8 13.00 13.5 3.80 13.10
g | BD 12.1) 3.5 10.56 14.2 3.15 12.39 13.8 3.8, 13.39 14.8 3.55 13.80
! §8 17.9 335 16.13 189 3.5 1649 17.6 3.23 15.62 18.7 3.35 16.88
IAve. 134 337 1213 M8 325 1311 149 3.63 14.00 157 357 14.59
2 DF 15.8 350 .62 166 3.20 14.6)] 154 3.25 13.69 1853 330 16.50
ml 3w 1.9 3.80 115§ 127 1.00 12.70, 13.6 3.93 13.46 124 4.200 12.77
YSs 134 310 1159 4.3 2.8 11.8 154 2.9 12.88 14.6 2.8 11.97
Ave, 13.7) 3.7 12.38 145 3.35 13.05 14.8 3.35 13.33 152 3.43 13.77
GpC|l 12.00 4.00 12.00 14.0 3.60 13.16 14.9 3.50 13.78 15.1 3.30, 14.65
w! BRH| M0 343 1265 151 3.60 .19 15.5 3.50 14.37 161 3.87 15.79
SO 16.2 3230 14.38 17.9 3.25 15.89 19.7 3.30 17.63 19.6 3.55 18.28
Ave 4.1 357 13.08 157 3.49 M1 16.7, 3.3 15.26 16.9 3.64 16.01
Towl ave. | 13.9) 3.3 12.67 15. 343: 13.84  16.0) 3.53 14.88 163 3.50 14.94
1) LSD (FCM) 0.05 0.806 (kg) Exp. 1
1.066 (kg) Exp. 2
0.01 1.222 (kg) Exp. 1
1.614 (kg) Exp. 2
Tab. 11 Economic consideration about increase of milk production
Exp. 1 2
Treat. 1:6 1:5 1:4 1:3| 0 1:15 1:8 1:5
[ S — e N ot s ot
Difference of milk production with treat. (kg) 0.53 0.91 0.38 1.17 0.99 0.11
Increase of milk production per increase of
e i () 103 0.92  0.43 .26 1.06 0.1
Difference between income of milk produc- | .., - - s - - -
tion and cost of conc. (en) 378 376 378. 358. ‘ 464. 174 AT7 47
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Tab. 12 Changes of milk composition (%)

g Period Treat. Group | Acidity ;rocl':ﬁ; S-N-F| Fat | Sugar p‘xl“:tteai]n; Casein |Ash etc.
I oa70] 107 7.6 3.03 4.4 279 2.21] o0.48
.. i 0.170 10.61 7.51 3.10] 4.3 2.8 2.13 0.53
Initial m 0.163 10.69 7.69, 3.00] 4.29] 2.7 1.91 o0.68
composition v 0.177] 11.16] 7.96, 3.20 4.53 2.78 1.93 0.64
Ave. 0170, 10.79) 7.710 3.08] 4.38] 2.4 204 o0.58
1:3 I 0.163 10.90 7.78 3.1 440 280 211 0.59
. 1:4 i 0.147, 11.02 7.82 3200 4.37 2.83 1.9 0.6
1:5 i 0.146f 10.87 7.90 2.97 440 2.84 1.92 o0.66
1:6 v 0.145] 11.39 822 318 4.88 273 1.9 0.6
1:4 I 043 11.17] 8.0d 315 4590 208 216 o0.63
. 1:5 i 0.140 11.20 7.95 3.25| 4.46 2. 1.89  0.64
1:6 m 0.138 11.44 830 313 484 2.9 203 056
1:3 v 0.5 1170, 8.37 33 515 2.6 177 0.56
1
1:5 I 0.1400 1098 7.78 3.1 4.350 2. 2.200  0.60
3 1:6 i 0.147 10.99 7.6 3.33 428 2.90 2.0 0.58
1:3 m 0.178 11.36 8.0 327 4.64 2.8 219 o057
. 1:4 N 0.152 11149 8.071 343 475 2.68 2.0 0.67
1:6 I 0142 1087 7. 3.21 . 4.1 288 225 068
1:3 I 0.149 11.08 7.71| 338 4.12 2.0 1.99 0.68
4 1:4 il 0153 11.13  7.85 3.28 4. 2.03 2.08 0.6
1:5 v 0150, 11.14 817 3.47 4.8 2.731 2.05  0.56
1:3 0.1590 11.25) 7.99] 3.26 4.58 2.81| 2.0 o0.60
Ave, I 1:4 0.148] 11.24 7.98l 326 450 2.83 2.08 0.65
Ave. 1:5 o144 1.6 795 321 4m| 2 2.02 0.6
i 1:6 0.143 1117 7.9 3.2 4.5 2.83 2.0 0.60
0 I 01577 11.28 7.9 330 41| 28] 208 1.03
) 1:15 i 01750 11.45] 8200 3.2 397 2.0 2.21] 1.33
1:8 i 0.157 11.200 7.84 3.38 391 2.8 2.0 1.0
1:5.] w 0.177] 12.02 8.38 3.64 4.72 271 2.5 0.95
1:5 I 0.150 11.75} 8.4l 3.3 4.0 273 207 1.62
. 0 i 0.158) 1116 7.79 3.37 4.04 2871 2,17 0.8
1:15 m 0133 1119 7.8 335 422 263 1.8 0.9
1:8 v 0177 1193 850 3.43 468 270 2.07 112
1:8 I 0.150 11.99: 8.20  3.70 4.2j 3.4 220 0.5
2 3 1:5 1L 0.150, 1.9 8.42 3.57 443 307 221 o082
0 I 0.133 1120 773  3.47 4.220 2.7 1.70  0.74
1:156 | W 0.153 12.05 8.57 3.49 4.27] 2.87 2.200 1.43
1:15 I 0.100 11.78 813 3.62 4.5 26 219 104
4 1:8 i 0.140) 12.07 841 363 440 3.06 1.70 0.98
1:5 1 0.127] 12.03 860 3.43 381 28] 229 0.1
0 v 0.133 12:17 860 357 4.57 3.2 172 0.9
0 0.145 11.53 8.0 3.43 4.24 2.9 1.9 0.9
aen | iy v IE B In 18 i fe if
1:5 0.151 11Z94 8.45  3.50 4.26) 228# 2324 1.33

1} Average of 12 cows 1 treat.

FLIC (4 %7 kg My 36.6 FI) EIRMEMERHE (ke
H2:935.50) OXREXYAMTHBLTARDE, #1
KB 14335819, %8378, %EE376H, %E
378F, i 2 REACIT 0 B464F, 1/15 BE474F,

BTT, YEBMATRTH oo B L RBRATIZY

AP IO CRHRHFANZHRIClv M, Eho 3
Bz ganile o foo 8 2 MERILEIALAN S\
DTHRNEL, ABAREILS Lo TODH,
BN IR Lico SOWNORBEMMITN IR
BogRroitlilk o ki LTHATHE,



80 fedEtiss BB W16 B

A ERSHERRENCARFcH B L Bbh b,
SO, F2RBH SRR RIS
DL, B IEPROE VS5 ities
5o
EAOBEREOKR LT b VRS
P GUokE) , ELENTE - T, BEAES
SEPPWRENRBIRETHDIL, EHhOLM: (&
RN, RS, Ak, EMER) DERBTNE
THHDT, LARENLDOLEFHELRETS
KWL DTHAHN, BEARISIIEALLOR
WD SIRARO YU~1/158 CHH - BEHR=
75:25~93: 7) OREANIC N E ¥ sk Bbh
%o

HFL S DIE{E----Tab. 12 4FARS B X
CHFNR DOV TR Lico 5 1 B CIZTEHR
EE511.21%, SEEWRD 7.97%, W% 3.24
%, 3L054.53%, £|AT2.83%, » ¥ 1L v2.05
%THo THHERIZEL ot TAa—L
FAPRWThbEET, B LRFCH- 10
M2RBMTILTHERS 11.72%, SRERS
8.25%, IRMi%3.47%, $Li4.26%, £WHK
2.89%, h¥A v2.01%CHhH-T, @S, &
BE5, BMENREFR ORI X - ThinD
HAETRL, BHEHOH L4 AP OEB %
AT DRTIREAE BN Y Bl ot
Tra—AFAb, BELERERLS, ZRABN
BloXiicno &k &bz 50kg NijftEo 4 v~
CEBMNILR, REIFCERLW T ERBH LR
o

o = 8

P A v — CEEMREOHAR OBz o
VTR E o R Clls X xo/BY
2D TH BN, HEHO L CiRgiiftiit, K
SO RROBGRCHEATRORMMMIiIGCE
W EHWRTH D, X BIELFIBHEOT
LRARWIEOLE L LOHBMvAAIws 2
REFNCHFITHEBZ LU ML TCHBOT,
Z DR LR T 5 A RN 5 2 8%,
RO ERA SO THOREEINBOTH
A5, BEAROMAKEI»BHAIHY, 10

W CRB LN AR OREL S E R B LE D
BvoT, ThoRHR LTEBERE OBk
AEXLLS ELTARBRYHE L 2 bOTH
5o

R OLEMFEBIZEIA -2 LS5V, =, —
CmTVFRERRD L 5 HIMLEL 10 A
D, FRIBEER S UL & A0
LHUE O CRMM e A RRE & £ 326 LTu
B0 LOLEMOLENMELL O CizthicD
DN S 5124 C, Ao ILT LEAS
HoEAGRBCMGE T HERTRTHY, K
NEFEORH D SIS ER LY ES 0T
AFE, BAROMHFERNE > Ch B, JFET 2
VADZEDEZITHMALTCE Lo £OHENLT
AV A CRERNFEOLEEUEXFAEL, HRMVET
LTERFLATMEERE LEBAHERN ke
Yl Y ISFRECIC e o T & oh 6T, MARRH
L OYEAEAREEREELHR LT 5N
HoTEhBTH B,

RS GER B AL AU - BROWNY 134, 500kg
o4 L, FlitEAmBON 3.5:1,
2.5:1, RAADITHTI. 260 B IO 4
Bz Fh#h 1,400, 1,990, 4,186 kg ¢, #E9L
fitk 4,400, 4,800, 5,650kg #R L, BOLEE
DML, ke M- D WG 7 A, &
#1413, Cornsilage 2.5M, #.{fi36.8/CHs D
T, BEETLEREABFALZELCWER, B
A 590 kg DRI T 400kg OWACH Y, 2,19
kg DRIFGT 850kg DAL CH >z LIXAEHD
BLRCIZAFNIC i Sy,

HUFFMANID 3. %@ Review ©ichCit LR
HHOFFNELFM LTW5H, EN7H, B4
181, FUM2MOMliCHIELCVv%, LDk
¢, TURNER®™ (20358 1) £ 0 R A S 22
By 2oL 6,500kg 4=, 9,000kg 4:¢10.7,
21.370ATH Y, BFFFARERE3,780, 4,780
kg Cdh - 72D, KiEHNS COEMENABYT
22, BN cRYeTEAREEO A
Flchas e L, WARD™ L&, v, EiAla Ik
PRz s 312, 1,600, 2,640 kg O 5-¢iEdl firat
3,408, 4,719, 7,150 kg #4:F U, &M HER 2K
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et 53 &R ETIFLAGRNIV & Lo
HILLMANDD &, 2583 - DRI ¢ 6,500kg, 5,500
kg, 4,500kg, 3,250kg @ 4 i RIL, BEER
DORIFHT 1,000~2,000kgTH D D¢ 1,000 kg
72 93,000 kgD RIFLIAZIRT O T, VEN4 T
FB e RIFLIIEHN H B & LTV 5, MORRISON™
OEHCC S FHERTLE: 2,500 kg 2% 8,500kg ¢
TR g ) L Ci i fiti 1,000~3,000 ke % #
RS G- DR LG E 5 RS A TR IS i3 5
LU, BN 2,000 ke, Flit 5,400 kg L
Bolt i ) o@iiM L thd, Th
PARADIRTIRBHRERT 5 - L &illbic, L»
LasfLito & ¢ A L et L 3 o¥lE T
WIFL LT 8R4 & — M etk % L & WL FL D RE2:
RignZ &¥iiffiLs

—35 HOGLUNDW {24,500 kg Gl D 4+ B ELfH
$HLAER 1,350, 2,025, 2,700, 3,375kg D 4 v~
ATAMT, FEFL IS 4,230, 4,820, 5,130, 5,300kg
THHOT, T00kg o WBEHEIORE - T
600~200 kg ULMFLLisholeo Licdis Tl
WO C il T B & EEOWRIE AR S v <
{3 5,000 kg #24: % L, 2,700 kg OBILEEY
WL, 4,500 kg DL DAL T T 5 E
FThit 2,250kg MU, £ILhA 24 PO B4
131,800 kg ind & LTV 5o % IO Hiff
2324 112 Lo A 2,000kg BUEMNRE T
HHELTHEOLRERNERE Lico T DK
MORRISON™ 221 i CIZFL 5k 4,000 kg i 4= % {i&
AL, BHEBRY 05 52,400k ¥ g
42 EAALUIINECT B A%, BIEEER L x UK
FRXL.3~0. 31T IEM+ 5 & & ki, 1,000kg
DI EHS SR AR TS L LT3
A%, ShiZH R RO RARBIT R 5 b Th Bo
OWEN™ 4 RIEMAM ORI & & bic R
B A%, BRIFANSIE SR 2 NS IR I & CHER
TR 5MATENEHeZ Ll 2DX S
CERLMeTCHEN, ULEERIELTERTS
& ESHETI DU VLI L S £ ) dE Rk A F)
TH Y, ICHEH ORISR N (R LR RS
AR ENEERN AR E DX 5 TH B,
HEAH & BTG SE G- — i AN

GHESF R R, BMARHI R ERRL S 2 ST
O HENELE L bR TW3, L,
i DB A, HE0VERIFAVANNC X - TAN
OB HENRELDDTHDMN, TROLDHE
FLAE, ARERICEU 6T 5 o LN L
BT AR LMW T I A CMBETCHHO
TR ETIH LT\,

G- IR & IO MR EH~5 L, BLoomb
(LIET & B AR DL % 75:25, 55:45, 35:65,
15:85 DAk L iAo MesoRiin e
EHIHEARMNRIKT I 2R, AR
X Y fESRZERA N o & 2 Wi, ELLIOT %
ENE GRStk 5 60%, 40%
20% ML, &Y LRGBS Licsh,
ENE fERftcsied, FCM A& cb My
ST 5 oo PUTNUM® (2SR H D iE4HIE
Mhi80% ., 60% ., 40%C, 380 LB LR D &l
RyascieTse, BMFARNORME & Hiig
93 LO° TDN RudRifi L7, Hifz TDN %
HdkM4 0 FCM 4 4k o X 5 A SRINE T+
5 LBy, EAFROHIMENRELIS BN
HELE R bIeh oo MARTIN® L ki @
0.5, 1.17, 1.83, 2.5% DIEHEAR LTIV, &
PLSARH B R DR Sy 24 G- L e, ki %
{feaiie, EAINXENLEHh 16.6, 16.0, 15.5,
l4.4%g CHh-C, TDN —Esfiah Ty
febta e, EFLLLIERY v TN
e EHER Lico L LHLAR O Mn-cilifbsi
KF+sE L,

LOVELL'" (283 & i R It 15:85, 60:40
DL ORIE LicH, BRI OAfTES
itig i, TDN @ FCM ~OTEBSE sy
<, WEHIEIERRBEEA N ofcl LTS,

SR L LR L o RICoWTi
LASSISTER™MZHIAR (a7 -n77) @ BHE
1t 80:20, 50:50, 20:80% H L HayNEs® (3
100: 0, 75:25, 50:50, 35:65 D¥ADREE L
e Uichs, EHEERRgic i+ sREfAko
MERINT 5 & & LI Rin L2z A%, HR
HOFNKETFT Lo DL HIiCBEREO M
& & LITIEIAUR & FHERII RN AR, K
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G —E oWz Bl o & R
Lf;’o
DECREAFOMG v L OPFREY RS &
DicksOoN® ik ¥fhE Jsdl= & vy, 0, 1:6, 1:38kc
v EEFLAL 6,145, 7,582, 8,033kg AR L, 100
kg DEFE TS TDN 2 +h£h53.4, 55.5
68.9TREFIRDRIME & b i FARFHBHRD
ETELbL, IWEMOE A 2EALEOK
e BHOHRETTH 5 & HFiLi, LAL
MATHER' 12 R & FLE DM 1:3, 1:6, 0
DEFHES LIE L, AEfliitix 20.5, 16.3, 13.4
kg CH 5T, 2500 C 4,000 kg DiEHECLLe
MR 1kg bl 0.58kg © FCM *4:j% Ls
7%, 5,300 kg FEMifE 14243 1.35 kg FCM % 4:
L, BHENG TS 2R & T, B4 C
REHT 5 & &0k BLoom? k FiEc
& »lzo BOYD? LRI fEARD 0, 1:3, RANC
G, RAERFORME 15.6kg TR Lk, K
I AL 10.8, 14.0, 16.2kg CH T, EILHIC
RERIL D oo HIDOMYIBXBATIZEL,
0 #D SMF 3 LA G BN FEET 5
Z LR dtce MURDOCK® |} Ltz 44 v— o
RS, EHLHIKO 0.5, 1B, A
4 lkg waL, @EHNK 0.6, 0.3kg BTl
HAEHET4NE LTHEL, BEHA v <L
MR EAROFEL LB, T vz
HwiEdieh ol MHREAM RO EAMILIS,
oledl, ERHE G e FLIC T BB S CS
Molod LT 5, OLSON™ 2 BT i 0 f £
s, MiM42b 3%0 Comsilage, FLi& 3.5kg
Yich lkg OGRS L, KRB EINY
7o b 1 % 0iEli, Comnsilage 1.5%, B&fifro
B Lo/t Bt RIRb I
o

BEERHE Y v S A O RBREU S A RHA Y-
IZIE—ET U, LR35 8RR HEHR o i
THH0T, LHHAMN [ O B LSS
2R, EROERIEHCHRVGENEL, oo
YA SEENE: LIEENS:ORRY UM TH S,
LrlLohbo@glifibEdmg:n
<, XO/EIKMIRRFMCIBFTHLBER D

16 2

50T, BHRMESELHIC L -THI AL X

5 o HOGLUND' \XRZRE & ¥ LR 11 37 % AL,
AN & > CTHEREL, $ALROMREE
PRI LT B, kg 7 b BHETE 8.8 F,
RILGRL26.8 1, FLIW 39 MoOMa & 1T fkht
1312 kg (ARoul) MRRAT, 0L 2 DRI
PBFLEL 4,800kg CH D, JEHIE 4,400 kg i1
BURTHD2, ARDOYRDOHYTHBE L,

HEADY® 4 [R A A 2 B U CiE R R
ERL, FHEEOLDOBREHEIHIY0%Y
FRLTWAEA, Chic X3 & RN kg Y
H 350, SLAM35MT, WAl ML Tiug, molike
BMAPOMERS: LI T5 2 E2MEFNTHD
&L, MEMBBY ORELEMIMLLRE LT
6 [+]

A v~ SR ORIEFERROHIMoVTD
RBUE P, KANEW (X JLg 2V 4 v -
LRI X D WK L DL 2 3 L2 s, #
HHEELUHI TR O e d o 2oo BRI O
% DR FEY Lichs, EHEtRe it 58
HMTevd Lize MURDOCHW (294 v — 2 &45
BRI IR B M RN IR IS O b ORI T
CLERBODIBETHHT, 1 v—U S0
B OSSR VTR By RN 5
i

U5 > THBORBLRNLTAB L, &
VY TH A v =0 L RO LA A2 T
U, REERHS SRR RO/ 10 Ci b T F
BIRTRETE, KEURBIECHA D Bl
oo LU L 54 LHMICRRRN iz T
BRIRETHAEHE b TH S,

AR OB SILHBFECIW L TORB T FC
M PEFLIRD U RS Lichs, SEEEH p o
WOBENATH Y, HHEEE BB 75
WTH DT, b o LEEFHNH GNP RT
FTRELD LB, TRENLEEONE L
1 Vv =CEEDOBRECEERIEN Do &, +
1 Vv — o EEOBEREFHROER O 4RR RIS
&, §LE, ARHEOHERMNTH TORIFIEN
Wi h o &, B grassland farming O8Y G OIRIEL
FIRHS G- BB RET D AW N S e ntce &
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o TR 2~3 kg, BIEY 14 v— 2 45k BH5O
e FCM Hio%, %, ¥, %l 2.1~4.5kg)
DBEFR LAY LeRB L g 2~3 ke, B4
+4 -y 45~55kg i 5L, FCM FhiD
0, 1/15, Mfik 0~2.9kg) OBRFLHEFH LS LA
R L po L, FRHERE:, 000, =L
B, defbi, FLERS e s LCRFSORY
A IcDTH 5B,

IR 2 Vo~ A R b U235 o0 36 4 JRIL i
it NRC il lt axiggel) PCP 152~179 (136~
160) , TDN 113~124 (106~117) TH->T, 0
~ Vs TG SR 0 Fhus R UL DCP 122~
149, TDN 95~104 T » T, Wi OB L
B EThh, BEORBULIE~ 150 CHRIHILL
Ltdh oo BRI - CHEARH R
b5 o B GRVbe, TOBFEYRET
LEBRBTIRF L HVRARAREATH o0 %
foRRUR i, (RIE{L, SARAMARECoRRS -
Tuize 3 BICHEFAEOFEMEA /1600 & ML
PERNT S B, Ao EHILLF o 5% 5 R S
Tholl &C, VISHEBRIL - TV20T, &
RARDOUE~UIEDOBREBR 25 TH5DORE
B LD

e BHRHEORG TR DL YA ) EFRN
ROETHARDL SRATERTH 5 & DFIRILRE
it Lo XT, OO L BilEniiie 3
FOREE Lt Bbh 5,

% Jo & DFREC L RBIVNIS0 B 24 TR HEON
HA V= 45~55kg DB LG IS b BT
B, MBI 4 RAH LD o 2o & LIXHTED
¥FCORBMEMBOMRTH oo LA »TC ke
Wie b P & I e ISR D BLLE D KU FLIG
WO, OB SYL RS-0 H It
YRS s LB THEN, BFLhLD
BIE G 24 AR TR G LB CE R8T
S &, WO ErENS L, Bk, &
FLIE, HEUHLEE OB~ DB ER O
BENRFYTHY, EEES4, ICHLAE, (EILA,
RIS oM F R~ DM A EYTHh D

ELE Y S

IV % -3

Py A v— ok LA FLERTLRE
WRBO—FE LT, HRLRABERAIE
B LRiEA L LA v — o SERORILEK
B0ty 5 5100 2 bl Y2400
g2 L, BN 1.5~2kg, 4 v—y 46~
55 kg ZMfrE €T, BHEMF Y FCM Fliticx
L, M1RBW%, %, WU, MBI Ee~4.5kn) %, Y
2RB0, 1/15, W, Vi 0~2.9ke) 45 LT
S UemR, B, AT, SUE, AREE
I, iFtkis Y OBRGTHER X S 2EORRL
MLT‘CO

TR H A 38 1 5 12.40~14.31 kg (4
k2. 41~2.74 %) , M2 A E 12.25~13.69 kg
(fkicH2.34~2.57%) THh - T, FHTRUULH
S 56 1 3% DCP 136~163, TDN 106~
117, %t 238 DCP 122~149, TDN 95~104 ¢
a‘boﬁ:o

DY EFLARL B LD o Wime X THEL
T A5, EmEEC X o THRIEABEREY (4)
AR FIMLHR, BiFkcd ), BEARLIEG
H(o~1/15) (LERRR %R, ST, Ak
ME, FEALL E GERFHENCPLIEL, £
RFLF DA~ 5k (FARERRIE) BIEDO IO

TN TH S 5 bR,

et FUMO HHEiARE § O BLIRT Cix b
PEEFIE U CRAEIA- LU CRAEL, M5TUE, %
FHBAMATHER S HHFR U~ OGN
DL HELTH Y, KiEHF T, EFh, K7
fili, REHBEROHEFIL~MEORS-NHMT
HbHERDI

X [

1) BrooMm, S, N, L. Jacounson, L. D. MCGILLIARD,
P. G, HOMEYER & E. O. HEADY, 1957; Lifeat
of various hay-conceatrate ratios on nutrient uti-
lization and production responses of dairy cows.
1. Relationships among feeding levels, predicted
producing ability, and milk production. ). Dairy
Sci., 40: 81,

2) Bovp, L. J. & K. C. MATHEW, 1962; Effect of
feeding various hay-conceatrates ratios for short



94 el BRG] 16 B

periods on milk yield, SNF and protein. J. Dairy
Sci., 45: 685.

3) Browx, L. D, J. W. THOMAS, R. S. EMERY, L
D. McGiLuarn, D V. ARMSTRONG & C. A,
LLASSISTER, 1862; Lffect of high-level grain feed-
ing on milk production response of lactating
dairy cows. J. Dairy Sei., 45: 1184.

4) DicksoN, W. F. & D. V. KOLAND, 1934; Feeding
dairy cows, with and without grain. Montana
Agr. Expt. Sta. Bull. 203,

5) EriioT, J. M. & J. K. LoosLi, 1959; LEffect of
the dietary ration of hay 10 concentrate on milk
production, ration digestibility and urinary energy
losses. J. Dairy Sci., 42: 836.

6) HAYNES, E. H, R. F. Davis, R G. WARMER &
J. K. LoosLy, 1955; The digestion coefficients of
fceds containing various ratios of hay to grain
by fistulated steers and milking cows. J. Animal
Sci., 14: 1206,

7) HEADY, E, 1954; Farm management economics.
N. Y.

8) HiLLMAN D, 1959; Does it pay to feed grain
to the milking herd? Dairy Notes, 9: 15.

9) ———, & R. L. MADDEX, 1959; Fitting forage
feeding systems to different size dairy operations.
MSU silage conf. Proc. MSU East Lansing, 119.

10) HosLunn, C. R, 1963; Economic annlysis of
high-level grain feeding for dairy cows. J. dairy
Seci., 46: 401,

11) HUFFMAN, C. F., 1961; High-level grain feeding
for dairy cow. J. Dairy Sci., 44: 2113,

12) KARE, E. A. & W. C. JacoBsoN, 1956; Effect
of grain on the digestibility of grass silage. J.
Dairy Sci. 39: 939.

13) LassisTerR, C. A, C. F. HUFFMAN & C. W.
DUNCAN, 1957; The effect of varying hay-grain
ratios and levels of feed intake on feed utilization
of dairy cow. J. Dairy Sci., 40: 611.

14) LOVELL, R. T. & L. L. RUsOFF, 1963; Effect of
a highly fortified vitamin-mineral supplement in
high-and low-concentrate ratios for dairy cows.
J. Dairy Sci., 46: 1089, .

15) MARTIN, T. G., G. E. STADDARD & R. S. ALLEN,
1954: The effect of varied rates of hay feeding
on body weight and production of lactating dairy
cows. J. Dairy Seci, 37: 1233.

16) MAaTHER, R. E, C. P. DBREIDENSTEIN, B. R.
pPouLTON & G. N. BONNINGTON, 1860; High
levels of grass silage for milk production with
no grain, medium, and high grain feeding. L
Intake, milk production and body weight changes.
J. Dairy Sci., 43: 358

17) MorricoN, F. B, 1956; Feeds and feeding 22th
ed. NCRKSCN il Oo, Jibeea N Y, 575,

18),———1934; Feeds and fecding 21th ed.

19) MurpocH, J. C.. 1962: The effect of type of

concentrate on milk production when silage is the
only roughage offered to cows. The Brit. Grass-
land Soc., 17: 268.

20) Murpock, F. B, A. S, Hobcsox & D. R.
WALDO, 1962; Effect of rate of hay and concent-
rate supplementation on milk production of cows
fed high moisture grass silage. J. Dairy Sci, 45:
684,

21) OLsoN, H, ., L. D. STEWART, M. L. DAHNCKE
& H. F. BEnsoN, 1962; Unlimited vs. Limited
roughage feeding of dairy cows. J. Dairy Sei.,
45: 686.

22 OwEN, D. F. Jr, C. R. RICHARDS & T. A.
BAKER, 1956; The effect of varying levels of
hay and corn silage consumption of total digesti-
ble nutrients intake and milk production. J. Dairy
Sci., 39: 1425,

23) PurnuM, P. A, & J. K. LoosLl, 1959; Effect of
feeding different ratios of roughage to concent-
rate upon milk production and digestibility of the
ration. J. Dairy Sei., 39: 1425,

24) gafg—, i WE, HERE, 1945 WEr v -
ShEfkd LeFld-offimsnicbid s k. v,
P 1 V- 2 &8 3 iR o3t Res T
BT, HERN, 145, 18.

25) SEAR=, BEM (R, WEANE, 1963; WY1 v
—~ ohElkd Licfld:offfkanc iy 585,

1, B4 v—CSGRAR LGN, BY, 41 v—
oI Etx, DIMRA%EE OREILEEZSWT, il
ik, 1147, 83.

26) ————, ————, W filt, 1964; PIH A v —
Cwfkiz LA o M3 %, o,
YA - Dk RO 5N AL, ATUIRuET
Bz oW, RIS, 135, 11,

, ' , 19645 ALy L —

etk e Lrcfl4-ofiaaayncbls 5%, m.

2EACI I HUMTEI, 4 v~ B0 kTS

LTt SlEncBus iRz ihoon T, MR

i, 145, 1.

28) TURNER, C. W., 1924; A study of the relation
between feed consumption and milk secretion. §.
Dairy Sci., 7: 835.

29) Warp, G. M., CuestnuT, C. JR. & C. F.
HUFFMAN, 1962; Unpublished date, cited from
MornrisoxN’s ‘feeds and feeding’. 22th ed. 575.

27

Summary

T'wo experiments were conducted to establish
a suitable quantity of concentrates mixture feed-
ing with maximum silage intake in addition to
1.5 to 2.0 kg of hay as winter feeding of
dairy cows in NEMURO-KUSHIRO district.

In both experiments, four groups of three cows
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were used in the form of 4x4 Latin square’
design and assigned each group to one of four
treatments based on level of concentrates mixture
feeding for FCM production.

The treatments were as follow; 1:3,1:4,
1:5,1:6inExp. Land 1:5,1:8,1:15,0,
in Exp. 2, respectively.

Total daily dry matter intake increased as the
level of concentrate feeding increased, and that
it was ranged from 12.40 to 14.30 kg per day
per cows in Exp. 1 and 12.25 to 13.93 kg/day/
cow in Exp. 2, respectively.

Percentages of DCP and TDN intakes to
Japanese feeding standard were ranged from 136
to 160 in DCP and 106 to 117 in TDN in Exp.
1 and 112 to 149 in DCP, 99 10 104 in TDN
in Exp. 2, respectively.

FCM production increased in accordance with
increasing of concentrates level, but by the pri-

nciple of diminution returns, high-level concent-
rates feeding (1 : 3) was in inferior economica-
lly because of low feeding efficiency for milk
production. Low-level concentrates feeding (0
and 1 : 15) was also inferior in economic effect
because of low milk yield, less nutrient intake
for Japanese feeding standard, and decreasing
body weight.

Consequently, in consideration of the ccono-
mical effect the following conclusions were reach-
ed.

As the price of milk and the cost of concent-
rates per kg are almost equal, in the case of
high producing ability and low quality of rough-
age, profitable levels of concentrate supplemen-
tation is in the ratio 1:4 to 1:5 and in the
case of low producing ability and high quality
of roughage, that is in the ratio 1 :6 to 1:8.





