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Studies on Optimal Fiber Ratio of the Ration for Fattening Cattle
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This study was carried out to find an optimal fiber ratio of the ration for fatten-
ing cattle, using feeder steer of Holstein breed. Commercial formulated concentrate
was used as concentrate and rice straw as roughage, and rations with different fiber
ratio were obtained by mixing them, The study was consist of three trials., In trial
I, 12 feeder steers averaging approximately 240 kg in body weight and 8 months
in age, were divided into 4 groups of each 3 steers and fed for 247 days on the ration
with fiber ratio of 6.53, 7.53, 8.59 or 10.3—7.1 95 respectively.

The steers on the ration with fiber ratio of 6.53 showed the highest in liveweight
gain, beef quality and sale price of unit weight of carcass.

In trial 11, 12 feeder steers averaging approximately 197 kg in body weight and
198 day in age, were divided into 3 groups of each 4 steers and kept for 285 days
on the ration with fiber ratio of 6.3, 7.3 or 8.3 % respectively, Steers on the ration
with 7.5 % fiber ratio showed the highest in body weight gain, carcass quality, sale
price per unit weight of carcass, and margin,

From the results of these trials and from the point of view of health and safety of
cattle, an advisable fiber ratio of the ration for fattening cattle will be in a range
of 7.0—8.0%. The ration with fiber ratio of more than 8.0 % will not be profitable
in gain, fat deposit and margin, Physical form of the feed and feeding period have
an important relation to health of cattle. Under the feeding conditions of the present
studies using cmmercial formulated concentrate and rice straw for approximately 10
months, there was not any harmful influence to be mentioned particularly,

In trial T, 20 feeder steers averaging 186 kg in body weight were divided to 4
groups of each 5 steers and kept for 300 days on one of 4 kinds of combination of feeding
with the high concentrate—low roughage (fiber ratio : 6.3 %) for 150 days and low
concentrate —high roughage (fiber ratio : 8.3) for 150 days. In this trial also, feeding
the high concentrate —low roughage for 150 days-+the high concentrate—low roughage
for 150 days indicated the highest in gain, beef quality, and margin,
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Table 1 Feeding plan in the experiment III

Group Number Former period Latter period
of (150 days) (150 days)
steers

1 5 High concentrate — Low High concentrate — Low
roughage (6.3%) roughage (6.3%)

2 5 High concentrate — Low Low concentrate — High
roughage (6.3%) roughage (8.3%)

3 5 Low concentrate — High Low concentrate — High
roughage (8.3%) roughage (8.3%)

4 5 Low concentrate — High High concentrate - Low
roughage (8.3%) roughage (6.3%

SEEIRE DR 186 ke, HGEKRENYH 1.22kg, 5 7 BFDRVA L 4 VEEFHFERS
2088 % 5 8E%0 4 Xic43y, BOHF150 A, #%H1150 H, 3300 HG&@ZEL 1.

Table 2% Steers used in the experiment I[f

Group Initial age Initial body weight Daily weight
(day) (kg) (kg)
1 152.4 185.8 1.21
2 150.4 186.4 1.23
3 151.0 186.4 1.23
4 152.4 185.8 1.21

BEARELUTEFUIE—T7200, OWASITRIF V- Uil EZ, 2081
FU - BEBEREN. CRCA~Scm OEIREFLEEDLLRZ2ESELT LA v
sV Ul U —TOHEHBESER 4.5%, FEDLOHBESER»30%  LTHE
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Table 5 Monthly average daily gain of fattening steer in the experiment [

Group Number of Monthly daily gain (kg)
steer 0—1 1—2 2—3 3—4 4—5 5—6 6—7 7—8 8—9mos Average
1 3 0.72 1.29 0.94 0.91 0.79 0.57 1.46 1.09 0.94 0.96
2 3 0.56 1.08 0.62 1.28 0.72 0.30 0.82 0.96 0.71 0.78
3 3 0.50 1.27 0.75 0.87 0.79 0.67 0.93 0.96 0.88 0.87
4 3 0.46 1.20 0.69 1.24 0.74 0.12 1.94 0.92 0.61 0.88

Utz, BLEDRTUTHNT bR 6.5 % XBENTH b, RO TREOH R 12 h I
FEOEBHGHER (10.3~7.1%) KTH-1e.
RO CHEAREZRU. KAER, BASHE, »—ADRBT 2 BHTEEOMNICHL

Table 6 Carcass data in the experiment [

Group Carcass weight Dressing percentage Fat deposition Carcass price
in eye muscle Unit price ‘Whole price
(Yen/kg) (Yen)
1 310.5 58.4 1.2 660 204,930
2 269.8 56.4 0.6 615.3 166,008
3 294.0 58.1 1.1 655.5 192,717
4 288.6 56.2 0.83 650 187,590

Th, XG5S % XpEh T, HREMT S ERCSZ X >85% KX >10.3—
L1%K>1.5% ROIETH Y, HMRAMKB 6.5 X >85HBX>103—-71% K
> 7.5 % XKOIEIED - 7.
FEEDR (F3) REARKOEEIE TS 5236.6 % X & 8.5 % KOFEHEIE 22 1k
S ZEB U TE» 0k TH-12DT, EEERTS 6.5% RETEFTH -1z,
AETERBER6.5% XTI HCEEEERA o NShoiz. £z, ERBEEI
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Table 7 Gain data in the experiment I

Group Fiber Number Age in days Body weight Body weight gain Daily weight

ratio of of
ration steer Initial Final Initial Final Total Daily
(% (Day) (Day) (kg) (kg) (kg) (kg) (kg)
1 6.3 4 197 4825 270 538 268.00 0.94 1.11
+15.68 +=0.05
2 7.3 4 198 483 270.2 571.2 301.00 1.05 1.18
+20.78 +=0.04
3 8.3 4 198 483 270.5 515.2 244.75 0.85 1.06
+33.53 =0.06

Table 8 Feed consumption in the experiment [I

Group ] ‘ Feed consumption
Total Daily
Concentrate Rices traw . Concentrate Rice straw
(kg) (kg) (kg) (kg)
1 2171.7 188.8 7.62 (.66
2 2164.2 295.1 7.59 1.03

3 1980.0 376.8 6.94 1.32

Table 9 Growth of body parts of steer in the experiment [[

Group Height at withers Heart girth
(Mean = S.D.) (Mean = S.D.)
Initial Final Increase Initial Final Increase
(em) (cm) (cm) (cm) (cm) (cm)

1 112.7=1.7 137.2=1.8  24.5=0.5 147.2x2.6 196.5+3.3 49.2+5.3
2 111.7«x2,5  134.0=3.3  22.2%2.0 147.7+4.5 195.5+4.7 47.7=1.2
3 110.0=3.3  134.0%6.2  24.0%=3.8 146.7=2.0 188.7=4.3 42.0=3.1

%%nw,ﬁ%ugébmgbt%ﬁﬁ%ﬁmm,it%ﬁ%ﬁ%ﬁmmﬁut 

KRBT T2 AR 3 A 12 0 % AR PR AT 220 F/kg CEEA L, 5.5% ASEFICES, 6 7
HSE» o HE Uz, BABOKRBEIRELL, BABSIXIB L UTHEL., BAME
2310083 HTh b, HEEL2BLERERZ S —VvEHETHIE 1M 28.250HTCh »
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Table 13 Margin in the experiment [J

Input (Yen) Output (Yen) Margin (Yen)

Group Feeder Rearing Price of Price of Total ;Sale price of
( )

steer cost concentrate rice straw carcass
1 10,083 28,250 80,352 1,888 82,240 ‘ 325,048 204,475
2 10,083 28,250 80,075 2,91 83,026 344,166 222,807
3 10,083 28,250 73,260 3,768 77,028 280,456 165,095

7. 2O PR < <100, 20kg, @ 210, 4,200 [H; < < 200, 140kg, @57.5M,
8,050 H; N4 o 18, 400kg, @38.5M, 15,400 F; b5, 60ks, @10H, 6009
THh, 528,250 TH -7z,

AR s I AR MR 0 5 KB IR 2B 02 O TH 3, BLK, HNERASED
TV,

FEBOEERE2ENTIIROWL T3 % XB s hIERTOIE,

H ke 1.3% X >6.3%KX>83%
He@&E T3%K>6.3%KX>8.3%8K
DCP fZHui k>N 6.3 X=T1.3%K>83%K
TDN fERE K>/ T3%RX>6.3%K>83% K -
DM #EE K>/ 13% R >6.3% X =8.3%K
DCP/kg iR UP>KR) T3%R>63%K=83%K
TDN/kg #tk (h>K) T3%X>6.3%KX>83%
DM/kg #k (h>K)  1T3%KX>83% KX >83%K
BERER 1L3%X>6.3%KX>83%K
FASE B.3BKR>TIBKR>83%K
DCP/kg A (I>K) T3BKX>83HFKX>6.3% K
TDN/kg W (P>K) T3BKX>6.3% KX >83%K
DM/kg #HW (h>K) B3ZKX>T3IBK>83IHBK
AR AR 2 T3%X =-6.5%K>8.3%X
P8 B 1L3%X>6.3% KX >83%K
Vsdz i 13%X>6.3%K>83%K
fEEZER 7

BBX>6.3BKX>83% K

(1) #HEEROBERSIETYRCEE R RITL, BEESA/NMGEENIEIEERR
HIETF 5, o
(2) ROLRPHVIES, LAY s vOBHEEN65% BL001.3% (6.5~T7.3%)
OBETEESEIREL -T2, LOEEFTTCLOHALNTIE 3 Lt BESEENES T 3
TREMEDSH b, Z DR, BHEBM5.
(3) BrAERUELOHHERITT? I BEFEOEREB D220 THREREDE
(DCP, TDN) »D7znic i BESRESET 5. BEREETEEHE 1kgH b D
(DCP 3 X" TDN) psbigin, B3 EEERIESE L RS,
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(4) WEBHEEOHAIE DM OBREIA S <, A1k % b0 DM ERE /N
SV, DM EBEREHSH EU0 L &, [EHEE L SHEROHA R HET 5 & Mk 1k ¥
h DM B IXETE /N EW,

(5) %Wﬂ%ﬁDMgﬂi%&ﬁE?é&%iDMg&gﬁﬁﬁgbm%fééﬁ,

T%@%@b%%@%%@c@a ?@bBTDNIEP&&@ﬁﬁg,ﬁﬁ¢Ciocﬁ
E%&C%@ﬁﬂﬁ EDEREIERIB3DEEZLLNS,

(6) C OB TIIMESE 4.2% OBREFEA Ly FEHW, 4~5cm CEE L
TIRED S & 881 L2 DEIEITRETTIV A ¥ s VORENE S o7z, BB TRBESE :
MH5 2 10: 1 L4 s UREWEERRULY, ChZBESHOBE &8 BpEF
EBholcl L B30EEDLN B,

(7)  vA v vOBMERICEEL TSR oHEBHEDE s L O ED EHE 2 &
D A HEETRl R ORISR HE O WEITHEIR 2 BB 5 5 Hsd %, HERIOBEEIC X - TR D
YIFRRIRIR HS TS B D T, ﬁ@%?%“t%é@ﬁﬁﬁ%%mﬁ@ﬁﬁﬂC%@iSE%T
IBEERE 2,

(8) HREMBIOSHICL 3 2 vF —EEZEEFRBEOBEOET 28126 L, B
DHEEDET I L 2 EOMIOEHEBEL 5N B2, COWROEET (EROESR, #
HEE, FENE, F0AS) TR2DL 3 2BEBEEDLIIL 12

(9) HHEERDBEOLVA v vRERULLELID S, ZOBENLI Y s VRERUI
FOHEBABCESHTHAERSD -2, cRiTEkBZ25 APH (i : Yot v B

) OBERIZBZ SN A, INEBITIED 2 5 EEHEROHEBICESTS 2K DO 5 518D
a — A NLDIERRMI & L IKENTHT,

(10) %ﬁﬂimﬁmféﬁ@ﬂ®A@m%ﬁi®ﬁﬂ%#%emmaot fEE 2%
TH1.3% XKpFdBEN T,

(11) RT3 OLA Y2 v ORE2 B t4OE—BRAAS5r I b~ 2 2 O
OWNERIE A B e o1,

(12) HOBRBITSWTHBMERI8 % AT DEEENEL -, BEL O FH#E
%o TIHEESREED LA ¥ o v 254 BOXBEE LI, '

HERII

BHEEXS JOHLEEEE 2R 4 TR U, FRERES JOESERE, 1kg BEI
BLIZDCP B I TDNE 2315, 16, 17TRLRL., HAETR IR > 4K >3R>
QXOBRICIE Y 1 X E S ER Tz, FEHEREIE IXK> 2K > 3K > 4 XOME ik 72

Table 14 Body weight and body weight gain in the experiment [T

(kg)
: Former pefiod Latter period - Whole period
Group - - -

Initial Final Gain Do Initial Final Gain D2Y  Gain DAY

gain gain gain

1 185.8 371.6 185.8 1.23 371.6 531.2 159.6 1.06 345.4 1.15

2 186.4 355.6 169.2 1.12 355.6 498.4 142.8 0.9 312.0 1.04
3 ' 186.4 350.8 164.4 1.09 350,8 509.2 158.4 1.05 322.8 1.07
4 185.8 - 354.2 168.4 1.10 354.2 513.4 159.2 1.06 327.6 1.09
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Table 15 Feed intake in the experiment ] (kg)
Group Number Total feed intake Daily feed intake
of
steer Concentrate Roughage DCP TDN Concentrate Roughage DCP TDN
1 5 2,493.2 214 .4 267.8 1859.7 8.31 0.71 0.89 6.19
2 5 2,350.0 235.7 255.1 1802.3 7.89 1.11 0.85 6.00
3 5 2,293.0 435.7 258.2 1801.1 7.64 1.45 0.86 6.00
4 5 2,302.0 294.7 247.3 1754.6 7.67 0.98 0.82 5.8
Table 16 Intake of nutrient in the experiment III (kg)
Total intake of nufrient Daily intake of nutrient
Group
DCP TDN DCP TDN
1 267.8 1,859.7 0.89 6.19
2 255.1 1,802.3 0.8 6.00
3 258.2 1,801.1 0.86 6.00
4 247.3 1,754.6 0.82 5.84

Table 17 Nutrients required for kg gain in the experiment [

(kg)
DCP TDN
Group
Former period Latter period Whole period  Former period Latter pericd Whole period
1 0.66 0.90 0.77 4.20 6.75 5.38
2 0.73 0.91 0.81 4.63 7.12 5.77
3 0.66 0.87 0.79 4.43 6.72 5.57
4 0.64 0.83 0.75 4.28 6.48 5.35

DIRMNE -7z, EEI kg B HOFREHNETE 2R >3IR> 1K > 4 ROMEK 2D,
- THEEFIRTIIARBEI BN, WOT2XKE-> T, 1kgBEcBUERE S
CNERICEERICED 4 KPR EN, IRNT2KTH - 72, (18).

Table 18 Feed cost per kilogram gain in the experiment I

Total gain Feed cost (Yen)
Group (kg) Concentrate * Rice straw *¥ Total feed cost per kg gain
1 345.4 149,592 4,288 153,880 445.5
2 312.0 141,000 4,714 145,714 467.0
3 322.8 137,580 8,714 146,294 453.2
4 327.6 138,120 5,894 144,014 438.6
* 60 yen per kg **¥20 yen per kg

BRARER R RL. BAREE, BASETRELPCIRHSENTY I, o—X
DOBBERHETEIR, 3K, 4 XOBMIREMNITKA S LEZE - 1228 2 K ORI fERsE
MOBEO B DD 572D T 2ROFTMENE L 2> T3, BEEFMETIX 1 XBHEL i
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BRITH 5 17.

HSHEMEE ( (ARSI —RAEE) ~ FEEE0 2R 201pUiz, EME 1
K>4R>2K> 3RDIFCKS» -2, $72, FOEKL kg% 1L, 200HEFHmL, H
ViR > 1 BORINERE Y » 5 B EEME S 22 U s Bl Ut B EEmEE
BERrEARRLUIL, 1R>LIR>IR> 2RDIETARE» 5z, ANRICEN TS LXH
BT Iz 5 72, A2 DFEERO E» T LRERTC EpiH s,

B 1EBEIRENC STy 5 b= 20MBERA DN - 12h8, BEORBMEEDFIC
HARTEEREN LI ALY, UL VBB T TEXOMIEX 5 512, COEBIC
BT 2ERXOEEBNTU T LN AZOIFERE UTRD T &b - 7z,

- (1) prHftcaBEEsErRssEkE, £E, FRER, FREMRKBNTE-
Tz, :

(2) (ERmEsAzETBEkRE, SESYE, BAERR, BEREFCSTHORICE -
Tz,

C(3) BEREIEHEARUIT Y OSBRSS ESRER Uiz b OIS T,

(4) BHCEREEAEL O TR ERREAEX P HEREEX I D 3
&5 Tz,

- (8)  SRERRTHEVT BRIDERXDE> Thiz (hahko1) .

= #®

AR RTINS BB R R R D IC RV R £ 4 LR R AN TERE L
7z, BESEE UTTHROEASEE, HEE: UTREbLL 2V, b 2RELTEXD
BHEREZED LA Vs v B DL oz, COWEIR 3 2ORBEESTr.

HEEl EHEE240ke, 8V ESOEEF R ITEHWOABE I 57, #MAEEL33%,
7.53%, 8.59%, 3L0°10.3-TL1% DATBO VA v e THix %P 247 HEEE L 72,
WIER 53D v A v a yTREONIFSHEERE., AE, RREMCSOTE-> TWn:,

HBO FHEEITke, 6.5 7 ASOESHF 128 4B O3 F 1T 70 1J 285 H &,
%k, 6.3%, 1.39%, 8.3% OBMEED LAY 2 vOREHER LIz, BHER15% X0
pstEial, WE, SHARBM, BICERTEIENTHI,

COHBORKREL LIFORE, ZAOHA» LHERTE 2#HED 1.0~8. 00H H
HBAZIDEEDNS, BHEENS. 0% UED V4 v s X8k, BT, X F&E%
DHEEHHERTRN D EEbN 3, MHOYEEES X AREHEFOREBCEER
BE»D 5. HROMSFEE ETD S 210100 A, B ABIEORET TRETNEE
E-Vie-7 I NN (A A ’

SRl HHAE 186 kg OFEHEF 2058 % 5 TAFRD 4 BHTa ), SR{EH (HHEE6.3%
150 Hil, {EBEE (e 8.39%) 150 HEOFAED 4 >OMEAFETI00 H HHEE L
7. CORBTIEREE IS0 BE + SBEE 150 BEoEA gk WE, ZERITE
WTTEER T,

APFFEIZTEO 3 0OHERFZ LD O TH B, AITE UTHENBENFLE LY EBLIZD D
ThHb., BHEEAMCERDOEZ2ETS.
A%, EEEE, ZRAH, B0
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EBEVA Y s Y OBHERT S0 T — R4l d 255h & OFIFRSE  HfdeEs Ali~12H
FBIENASPRES WREEEEXSE RETHEED

S, O AREE, BEER
FABETHOET BT 2 R EATICEET 2 /% HAISLES A23~248  SI4AEKEASTES
57 B R L T B S R R A

pa [

1) ANDERSON, P, E, , et al, J. Dairy Sci. 42, 118 (1959)

2) BLooM, S, , et al, J. Dairy Sci. 38, 614 (1955)

3) BRANDING, A E, (1963) in Kesler, E, M, & S. L, Spahr, (1964) J. Dairy Sci. 47, 1122
4) Brown, L, D, , et al, J. Dairy Sci, 45, 1184 (1962)

5) BuLL, L. S, , et al, J, Dairy Sci. 48, 1459 (1965)

6) McCRrROSKEY, J, E, (1961) in Bull, L. S., et al, J, Dairy Sci, 48, 1184 (1965)
) FAZ (1986) AR, BREE, BRE,

8) NORDFELDT, S, et al, J, Dairy Sci, 33, 473, (1950)

9) BMESESRS (1968) TEFBEBEIRESE

10) BASHEE, FHRE RURERESR 47, 81 (1976)

11) RSHERE, fHEE FlKRZER 54, 81 (1979

12) PutnaMm, P, A, & J. K, Loosli J, Dairy Sci, 42, 1070 (1959)

13) RONNING, M. J, Dairy Sci. 43, 811 (1960)

14) RonNNING, M, & R, C, Laben J, Dairy Sci, 49, 1080 (1966)

15) FEE, E5EE, =REY, ROEE WESTER 15, 23, 1972

16) FIHEZE, BHAE, =RMAHE, HFOERE KRESTER 17, 16 (1973)

17) FEZE, ZOER, ARESR, REER NHESPER 22, 24 (1976)

18) WeELcH, H, K, & J. N, Mappux J, Dairy Sci, 48, 842 (1965)



£ 28 % (Errata)
B T W
(Page) (Line ) (Erratum) (Correct)
CONTENTS 13 Weightin Weight in
32 11 &5 51
32 12 [ o (X3 wEn
38 4 EL-Thiary EL-Ibiary
43 10 w7z 7241341288 B3 41288
51 10 10:1v43> 10:10v4 3>
51 21 A =&t
52 2 2 1K
51 3 2R 1K
54 4 RO 25 REEZAEL, Zh»sb
54 4 TN R FHER R
54 6 BERED xR D
54 28 WHEED HHEZR 1L
55 7 SR B B SR %
57 37 S TEINHORDT S TEINHARDT
62 17 Tonophove Ionophore
66 38 ST AFMI AT VLR k> TAF LI AT VLI
66 38 LEHE EEE




