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Bull. Shintoku Anim. Husb. Exp. Stn. 18 1 ~11

Genetic Parameter Estimates of Absolute and Relative
Growth Rate for 140 and 112 Days in .a Bull
Test of Aberdeen Angus and Hereford

| Aklra FUJIKAWA aﬂd Chlakl TAMURA

Genetic parameter of absolute and relative growth rate (AGR and
RGR) for 140 d and 112 d were estimated in a bull test of Aberdeen
Angus and Hereford. Bull test data from the Hokkaido Prefectural
Shintoku Animal Husbandry Experiment Station representing 10 yr, 267
bulls and 39 sires were used in this study. AGR and RGR for the dif-
ferent lengths of the test-AGRI and RGRI1 for the first 112 d, AGR?2
| and RGR2 for the last 112 d and AGR3 and RGR3 for the entire 140
d—were analyzed by a mixed model least-squares procedure. Means
were 1.29kg/d, 1.34kg/d and 1.31kg/d for AGR1, AGR2 and AGRS3,
respectively ; and 0.357%/d, 0.338%/d and 0.348%/d for RGR1, RGR2
| and RGR3, respectively. Estimates of heritability were 0.70, 0.53 and
0.70 for AGR1, AGR2 and AGRS3, respectively : and 0.75, 0.33 and 0.75
for RGR1, RGR2 and RGR3, respectively. Phenotypic correlations
among AGR1; AGR2 and AGR3 and those among RGR1, RGR2 and
RGR3 were high. Genetic correlations for AGR1 with RGR1, AGR2
with RGR2 and AGR3 with RGR3 were 0.71, 0.65 and 0.68, respec-
tively. Genetic coefficients of variation for AGR3 and RGR3 were
8.5% and 8.6 %, respectively. These results indicate a possibility of
improvement for Aberdeen Angus and Hereford by individual selection
on tested bulls and shortening of the test period.

Number of Aberdeen Angus (Angus) and
Hereford cows in Hokkaido has been increas-
ing more rapidly in recent years. In most
purebred herds of both the breeds, natural
service program is adopted in their breeding
management. Herd bulls with superior genetic
potential for growth traits, therefore, are im-
portant for improvement of the Angus and
the Hereford. Bull tests of bothuthe breeds in
Hokkaido have been conducted in the Tokachi
National Livestock Breeding Station and the
Hokkaido Prefectural Shintoku Animal Husu-
bandry Experiment Station since 1970°s. The

superior bulls have been selected by a score

Key Words : Growth Rate, Test Lengths,

Genetic Parameters

based on their performance on test in'every
year, but the score have not neccessarily
related to genetic properties of growth traits.

Length of the bull test is 140 d in both the
stationé as in the central bulltest stations in
the U.S.A. and Canada, but 112 d in Japanese
Black since 1974 % . Shortening of the test
length to 112 d has a possibility to reduce
cost for the test and alleviate problems such as
excessive fatness®), hence it is required to es-
tablish the relationship between 140-d and 112
-d bull performance.

Researchers have studied the relationship
among absolute growth rate (AGR), relative
growth rate (RGR) and the shape of the growth
2,5,9,20)

curve in beef cattle The effectiveness

of RGR as a selection criterion, however, has
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been still controversial. Estimation of the
genetic parameters of AGR and RGR, there-

fore, should provide information to establish

more successful bull test program for beef cattle.

In this paper, we describe the genetic Par-
ameters of AGR and RGR for 140 d and 112
d in a bull test of Angus and Hereford.

Materials and Methods

Performance records were collected from
1980 to 1989 at the bull test in the Shintoku
Animal Husbandry Experiment Station. Rec-

ords of 267 Angus and Hereford bull progeny

" representing 39 sires were available for this

study. Table 1 shows number of bulls and

Table 1. Number of bulls and sires by breed.

Breed Bull Sire
Aberdeen Angus 141 20
Hereford 126 19
Total 267 39

sires by breed. The bulls were brought into
the station between six and seven months of
age before 20-d warm up period. The actual
test was 140 d in duration. The test starts in
either October and November. In 1980 and 1981,
the bulls were fed individually; but from 1982
to 1989, the bulls were fed in groups of five or
eight bulls. The bulls were given grain mix-
ture and alfalfa meal daily at rate of 1.3%
and 0.7% of body weight, respectively: and
they had free access to long hay and water.
Body weights were measured at 14-d intervals,
and then the supply levels of grain mixture
and alfalfa meal were determined by the
weights. The average of weights taken on
three consecutive days were used as the weight
at the start and the end of the test.

The three different lengths of the test were
defined as follows @ 1) the first 112 d of the
test period (0—-112 d), 2) the last 112 d of
the test period (28-140 d) and 3) the entire
test period (0-140 d). For each test length,

AGR and RGR were calculated as follows®”,
AGR = (Wp- W) /(2 —t1)
RGR = (InW,—1nW,) / (t; —t;)
where W; and W, were the weights of bull at
the end and the start of the test length, res-
pectively; and tz and t; were the age in days
of the bull at the end and the start of the test

length, respectively. RGR is reported as.

percentage /d.AGR and RGR are denoted as
AGR1 and RGR1 for the length 1, respectively,
AGR2 and RGR2 for the length 2,respectively,
and AGR3 and RGR3 for the length 3, respe-
ctively, in this paper.

The data were analysed by a mixed model
least-squares procedure with variance and co-
variance estimated by method 3 of Henderson?’
Calculations were made using the LSMLMW
program described by Harvey®. We used the
following mathematical model.

Gijm= #+Y i +M; + YM;; +Bi+ S(Blik + bAjkim

+eijkim
where;

Gijum * observation on the each bull for that

trait

4 : population mean for that trait

Y.t fixed effect of the i th year of the test

M; : fixed effect of the j th initial month

YMi; fthe interaction of i th year of the test

and j th initial month

By : fixed effect of the k th breed

S(Blk * a random effect associated with the

additive effect of the 1 th sire within
the k th breed ("N(0,02))

b : the partial regression coefficient of ¥ ki

on Ajjum

Aijm * the deviation in initial age of each bull

from the arithmetic mean of initial
age

eijxim - random residual effect associated with

the observation on the each bull
(T”N@©, o))
In preliminary analyses, two-way interactions

involving year of the test, initial month and
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breed were included in the above model. The
interaction of year of the testxbreed and ini-
tial monthx breed were not statistically signifi-
cant, hence we excluded these interactions in
subsequent analyses.

Body weight, AGR and RGR measured at
28-d intervals Wwere analysed by the same
model ; and the changes in these traits during
the test were examined for the two breeds.
Furthermore, we used the model with re-
gression of AGRon 1nitial weight,instead of ini-
tial age, to examin the effects of initial weight
on AGR for 28-d intervals and the three
lengths. Pre-test AGR, (initial weight—birth
weight) /initial age, and AGR for 28-d inter-
vals and the three lengths were also analyzed
by the model without covariate, and the rela-
tionship between pre-test AGR and on-test
AGR was examined. The weights of the bulls
at 56d and 84d in 198l were missing. The
data in 1981 hence were excluded in the anal-
yses for these traits, and the data from 254
bulls were analysed as a result.

Comparisons between direct and indirect
responses to selection, assuming individual
selection for AGR and RGR, were done by
the expression [(rg) (hx ]/ (hy), where hy and
hy are the square roots of heritability for the
traits involved in the direct and indirect selec-
tion, respectively; and rg ig the genetic corre-

lation coefficient between the two traits'®’

Results

Mean age at the start of the test was 253.7
+17.8d. Fig. | shows the change in least-
squares means for body weight during the test
by breed. The body weight increased linearly
for both the breeds. The Angus bulls had
heavier weights during the test than the
Hereford bulls. The weightsiat the start of the
test were 298.3 + 4.3kg and 290.7+4.3 kg for
the Angus and Hereford bulls, respectively ;
and the weights at the end of the test were

480. 4+ 5.6kg and 473.5+5.6kg for the Angus

and Hereford bulls, respectively.

500 +

450 ¢

400 1

350 1

Body weight (kg)

300

250+ ¢ : - : " .
0 28 56 84 112 140

Days on test
Fig.1. The change in least-squares means
for body weight during the test by
breed.
e : Aberdeen Angus o: Hereford

Fig. 2 shows the change in least-squares
means for AGR for 28-d intervals during the
test by breed. AGR increased during the test
for both the breeds. AGR for the Angus bulls
had little change before 84 d, but increased
rapidly after 84 d. AGR for the Hereford
bulls, however, increased linearly during the
test. The Angus bulls had higher AGR before
56 d than the Hereford bulls, but after 56 d

1.45 1
1.40 ¢
1.35r
1.30
1.256 ¢
1.20

: 150-28 28—56 H6—84 84 —112 112—140
Period (days on test)

Fig. 2. The change in least-squares means
for AGR for 28-d intervals during
the test by breed.

e : Aberdeen Angus o : Hereford

AGR (kg/day)
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the Hereford bulls had higher AGR than the
Angus bulls. AGR for 0-28 d were 1.27+0.02
kg /d and 1.18+0.03kg /d for the Angus and
Hereford bulls, respectively ; and AGR for 112
—140 d were 1.38+0.03kg /d and 1.46 = 0.03
kg/d for the Angus and Hereford bulls,
respectively.

Fig. 3 shows the change in least-squares
means for RGR for 28-d intervals during the
test by breed. RGR decreased consistently
during the test for both the breeds. The
Angus bulls had higher RGR before 28d than
the Hereford bulls, but after 28 d the Hereford
" bulls had higher RGR than the Angus bulls.
RGR for 0-28 d were 0.403+0.009% /d and
0.386+0.009 % /d for the Angus and Hereford
bulls, respectively; and RGR for 112-140d
were0.30140.007% /d and 0.327+0.007%/d for
the Angus and Hereford bulls, respectively.

0.40

0.38}

0.36 ¢
0.34+

RGR (#/day)

0.32
0.30

0—28 28-56 56—84 84—112 112—114
Period (days on test)

Fig. 3. The change in least-squares means
for RGR for 28-d intervals during
the test by breed.
® : Aberdeen Angus o :Hereford

Means and standard deviations for AGR
and RGR for the three lengths are listed in
Table 2. The mean for AGR2 waa higher than
that for AGR1, and AGR3 had the value be-
tween AGR1 and AGR2. The mean for RGR1
was higher than that for RGR2, and RGR3
had the value between RGR1 and RGR2.

Table 3 shows partial regression coeficients
of AGR for the different lengths on initial

age and initial weight. The regression coeffi-

cients of AGR for the different lengths were
positive except those of AGR for 56-84 d
Both the initial age and the initial weight
had a significant effect on AGR for the first
two 28-d 1intervals and the three lengths.

Table 2. Means and standard deviations
of AGR and RGR for the three
lengths of the test?’

Trait ) Mean SD
AGR1 1,:28 0.16
AGR2 1.34 0.16
AGR3 1.31 0.14
RGR1 0. 357 0.040
RGR2 0.338 0.044
__RGR3 0.348 0.037

a) The first 112 d of the test, the last 112
d of the test and the entire 140 d of the
test correspond to the numbers, 1,2and
3, in the name of frait, respectively.

b) AGR : absolute growth rate(kg /d)
RGR :relative growth rate (%/d)

Table 3. Partial regression coefficients of
AGR for the different lengths of
the test on initial age and initial

welight.

Partial regression coefficient on
Intervals — -
for ACR Initial age Initial weight

(g /day) (g /kg)

0— 28%3.020* +1.276% 1.412* + 0.682
28— 56 2.828* +£1.230 2.077**-+ 0647
56— 84 —0.611 +1.119 —0.471 + 0.59
85 — 112 3.459%*41.225 1.258 =+ 0.660
112 — 140 0.073 +1.389 0.198 + 0.740

1P 2.140**+0.626 1.133**+ 0,336
2 1.633% +0.671 0.769* + 0,361
3 1.750*%+0.588  0.911**=+ 0.316

a) Days on test

b) The first 112 d of the test, the last 112 d
of the test and the entire 140 d of the
test correspond to the numbers, 1,2 and
3,1n the name of trait, respectively.

C) Standard error

* 1 P<0.05, *+:P<L0.01

Genetic Parameters of Growth Rate in Bull test

Mean for pre-test AGR was 1.00£0.09kg/d.
Table 4 shows genetic, phenotypic and envi-
ronmental correlations between pre-test AGR
and AGR for the different lengths. All
phenotypic correlations between pre-test AGR
and AGR for the different lengths were low.
CGenetic and environmental correlations be-
tween pre-test AGR and AGR for 28-d inter-
vals were inconsistent in both signs and abso-
lute values, and these between pre-test AGR
and AGR for the three lenghts were positive,
but low.

Table 5 shows Least-squares analysis of
variance table on AGR and RGR for the three
lengths. Breed had a significant effect on only
RGR2. Sire within breed had a significant
effect on all traits. Year of the test was also
a significant sourse of variation for all traits

with exception of AGR3. Initial month of the

ITabIe 4. Genetic (rg), phenotypic (rp) and
environmental (re) correlations be-
tween pre-test AGR and AGR for
the different lengths of the test.

Correlation between pre-test

Intervals and on-test AGR

for AGR % i, e
0— 28%  0.09+0.75% 0.07 0.09
28— 56 —0.60+0.37 006 0.8
56 — 84 136070 007 —0.8
84 — 112 0.11+0.40 000 —-0.12
112 — 140 —0.18+0.55 —0.01 0.10
1 0.094+0.32 009 010
2 0.13+0.42 0.08  0.04
3 0.07+0.33  0.07  0.08

a) Days on test

b) The first 112 d of the test, the last 112 d
of the test and the entire 140 d of the
test correspond to the numbers, 1,2 and
3, in the name of trait, respectively.

€ ) Standard error

Table 5. Least-squares analysis of variance table on AGR and RGR for the three lengths

of the test?’

Mean square

Source of Variation

d.f. AGRI1 AGR2

AGR3 RGRI1 RGR2 RGR3

Breed 1 0.0144 0.0324
37 0.0349 ** 0.0340**  0.0307** 0.0027**  0.0019" 0.0021**

Sire within Breed

Year of test 9 0.0380 %  0.0445*
Initial Month 1 0.0170 0.1093*
Year x Initial month 9 0. 0264 0. 0340
Linear regression 1 0.1933** 0.1125"
on 1nitial age

Residual 208 0.0165 0.0190

0. 0006 0.0015 0.0125" 0. 0047

0.0274 0.0036**  0.0031*  0.0032™**
0.0113 0. 0005 0.0071*  0.0003
0.0184 0.0026*  0.0036™*  0.0020"
0.1293**  0.0124™*  0.0149**  0.0151**

0.0146 0.0012 0.0013 0.0010

a) The first 112 d of the test, the last 112 d of the test and the entire 140 d of the test
correspond to the numbers, 1,2 and 3, in the name of trait, respectively.

+ 1 P<0.05, *+ 1 P<0.01

test had a significant effect on AGR2 and RGR2.

The interaction of the year of the test and the
initial month had a significant effect on all
RGR. The linear regression on 1nitial age
was a significant effect on all traits.
Estimates of heritability, phenotypic and
genetic correlations for AGR and RGR for

the three lengths are shown in Table 6 and
Table 7, respectively. The estimated herita-
bilities were high, and those for RGR1 and
RGR 3 were slightly higher than those for
AGR 1 and AGR 3, respectively. The herita-
bility for RGR2, however, was lower than that

for AGR2. The estimates of genetic correlations



among AGR1, AGR2 and AGRS3 and those

among RGRI1, RGR2 and RGR3 exceeded the

theoretical limit of one. The phenotypic cor-
relation estimates among AGR1, AGRZ2 and
AGR3 and those among RGRI1, RGR2 and

Furikawa and T AMURA

RGR3 were also high. AGR3 and RGRS3 had
higher phenotypic correlations with AGR1 and
RGRI1 than those with AGR2 and RGR2, re-
spectively.

Table 6. Estimates of heritability, phenotypic and genetic correlations
for AGR for the three lengths of the test®

AGR1 AGR2 AGR3

AGRI 0.70+0.25 ® 1.09+0.10 1.00 + 0, 02
AGR?2 0.70 0.53 + 0.23 1.08+0.05
AGR3 0.90 0.87 0.70 + 0. 25

Estimates of heritability are on the diagonal, genetic correlations
are above the diagonal, phenotypic correlations are below the

diagonal.

a) The first 112 d of the test, the last 112 d of the test and the

Genetic Parameters of Growth Rate in Bull test

and 70% of the responses expected from the
direct selection for AGRI, AGR2 and AGR3.

Table 9 shows genetic, environmental and
phenotypic variance and their coefficients of
variation for AGR and RGR for the three
lengths. The phenotypic coefficients of varia-
tion were similar to -each other for all traits
and they were in the range of about 10~11%.
RGR1 and RGR3 had slightly higher genetic
coefficients of variation than AGR1 and
AGR3, respectively ; but AGR2 had higher

genetic coefficient of variation than RGR2.

Table 8. Estimates of genetic (rg ) and
phenotypic (ry ) correlations
between AGR and RGR within
the same length of the test.

Correlation between

Test length » AGR and RGR
T'g r's
1 0.71 +0.15 0.76
2 0.65 + 0.24 0.78
3 0.68 + 0. 16 0.73

a) The first 112 d of the test, the last 112 d
of the test and the entire 140 d of the
test correspond to the numbers, 1, 2
and 3,in the name of trait, respectively.

b) Standard error

Table 9. Genetic, environmental and phenotypic variance and their coefficients for
variation(CV) for AGR and RGR for the three lengths of the test ®

entire 140 d of the test correspond to the numbers, 1,2and 3,
in the name of trait, respectively.
b) Standard error

- Genetic oy ® Environmental Phenotypic

i : cv

Trait Variance Variance cv Variance
Table 7. Estimates of heritability, phenotypic and genetic correllations — s

0. .
for RGR for the three lengths of the test ®’ AGR1 0.014095 9.2 0.005944 6.0
AGR?2 0.011514 8.0 0. 010335 7.6 0.021849 11.0
RGR1 RGR2 RGR3 AGR3 0.012377 8.5 0. 005289 55 0. 017666 10. 1
B RGR1 0. 001200 9.4 0. 000373 5.4 0. 001493 10.8
o 0.75%0.25” Loel sl 1.0+ 0.02 RGR2 0. 000469 6.4 0. 000948 9.1 0. 001417 1.1
RGR2 0.8 0.33£0.22 1.180.15 RGR3 0.000898 8.6 0. 000300 5.0 0.001198 10.0
RGR3 0.93 _ 0. 80 0.75+ 0.25

a) The first 112 d of the test, the last 112 d of the test and the entire 140 d of the test
correspond to the numbers, 1,2 and 3, in the name of trait, respectively.
b) Coefficients of variation expressed as percentage of the mean.

Estimates of heritability are on the diagonal, genetic correlations
are above the diagonal, phenotypic correlations are below the

diagonal.

a) The first 112 d of the test, the last 112 d of the test and the
entire 140 d of the test correspond to the numbers, 1,2 and 3

in the name of trait, respectively.

b) Standard error

Table 8 shows estimates of genetic and
phenotypic correlations between AGR and
RGR within the same length. AGR had highly
positive genetic correlations with RGR within
the same length. AGR and RGR for the first
112 d had higher genetic correlation than those
for the other test lengths. The phenotypic
correlations between AGR and RGR within

the same length were also positive and high.

Estimates of the indirect responsesfor RGR 1,
RGR2 and RGR3 by the direct selection
for AGR1, AGRZ2 and AGRS, respectively,
were 69%, 81% and 65% of the responses ex-
pected from the direct selection for RGRI,
RGR2 and RGR 3. Similarly, the indirect
responses for AGR1, AGRZ and AGR3 by
the direct selection for RGR1, RGR?2 and
RGR3, respectively, would vield 74%, 51%

Discussion

The bulls grew more rapidly for the last 28
d than the first 28 d as shown in Fig. 2, hence
AGR2 was higher than AGR1. This agrees
Kock et al’® and Kemp®’. That is, Koch et
al. reported that AGR for the first112 d and
the last 112 d were 0.92kg /d and 1.02kg /d,
respectively ; and Kemp reported those values
to be 1.61kg/d and 1.67kg/d, respectively.
AGR3 for the Angus and Hereford bulls in
this study were in the range from 1. 27 kg/d to
1.43kg/d for Angus, and from 1.28kg/d to

1.48kg /d for Hereford reported by Brown et
al.?’ and Chewing et al®, respectively.
Kempgj reported that RGR for the first 112
d, the last 112 d and the 140 d were 0.377%/d,
0.354%/d and 0.362 %/d, respectively. Thege
were higher than RGR1, RGR2, and RGR3
in this study, respectively. RGR3 was also
lower than the values of 0.438 %/d for Angus
and 0.455%/d for Hereford reported by

Brown et al? Thiessen et al'® reported that
RGR from 12 to 72 weeks of age declined con-

tinuously in an experiment on heifers from 25
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breeds. As shown in Fig.3, a similar trend B
to this result was observed for the Angus and
Hereford bulls during the testing period.

Tongmfound that the environmental correla-
tion between pre-test AGR and on-test AGR
was negative, ranging from — 0.22 to —0.52
for six breeds. Hence, he concluded that com-
pensatory growth was occuring with bulls
from poorer pre-test environment tending to -
gain more on test. Simm and Smith'®’,
and Amal and Crow”reported similarly that
the compensatory growth occured on test.
In this study, the regression coefficients of A
GR for the first two 28-d intervals and the
three lengths on the initial weight were posi-
tive and significant. The environmental cor-
relation of pre-test AGR with AGR for the
first 28-d intervals and the three lengths were
also positive, but low. Thus, we found no
evidence that the compensatory growth occured
on test. One possible reason for the opposite
results is that the bulls in other study had free
access to grain mixture, but the bulls in this
study were given grain mixture and alfalfa
meal at a certain rate of body weight. Net
energy requirement for maintenance and
growth increases proportionally te metabolic
body weight, not body weight. Therefore, we
think that the heavier bulls at the start of
the test were supplied larger net energy to
metabolic body weight by grain mixture
and’ alfalfa meal than the lighter ones as
indicated for a bull test of Japanese Shorthorn
by Nagamine et al'®

Previous reports gave estimates of the her-
itability for AGR on test ranging from 0.12
to 0.50%4 114190 The estimates of heritability
for the 112-d AGR on test were reported to
be 0.19by Koch et al.!”, and 0.33by Amal
and Crow . The estimates of heritabiality for
AGR for the three lengths in this study were
higher than these literature estimates. Kempg)

reported the estimates of heritability for the

first 112-d AGR and the last 112-d AGR to
be 0.26 and 0.43, respectively ; but the esti-
mate of heritability for AGR1 was higher
than that for AGR2 in this study. The esti-
mate of heritability for RGR3 in this study
was higher than the values of 0.22 and 0.20
for Angus and Hereford bulls, respectively,

reported by Brown et al?’

and 0. 33 reported
by Kemp.? Kemp also reported the herita-
bilities for the first 112-d RCGR and the last
112-d RGR to be 0.31and 0.52, respectively ;
but the estimate of heritability for RGR1 was
higher than that for RGR2 in this study.

These high estimates of heritability for growth
rate in this study indicate a possibility that
Angus and Hereford in Hokkaido can be im-
proved by individual selection on tested bulls.

123 reported correla-
tion coefficient of 0.91 between the 112-d AGR
and the 140-d AGR, and Hough et al®

reported this correlations to be 0.94. Moreover,

McPeake and Buchanan

Kempg)reported that both the correlations for
the 140-d AGR with the first 112-d AGRand the
last 112-d AGR were 0.96. He reported also
that the correlations for the 140-d RGR with
the first 112-d RGR and the last 112-d RGR
were 0.97 and 0.91, respectively. The esti-
mated phenotypic correlations for AGR3 with
AGRI1 and AGR?2 and those for RGR3 with
RGR1 and RGR2 in this study were slightly
lower than the estimates found in these litera-
ture. The growth rate for the 140 d had higher
correlations with the growth rate for the first
112 d than those with the growth rate for the
last 112 d. These results indicate a possibil-
ity that the growth rate for the first 112 d can
be used as an alternative measure of perform-
ance on test for the 140 d.

The phenotypic correlations for AGR3 with
RGR3 was similar to the values of 0.80 and
0.68 for Angus and Hereford bulls, respec-
tively, reported by Brown et al? and 0.77 re-
ported by Kemp®. The phenotypic correla-

Genetic Parameters of Growth Rate in Bull test

tions for AGR1 with RGR1 and AGR2 with
RGR2 were similar to the values of 0.72 and
0.82 for correlations between AGR and RGR
within the first112 d and the last 112 d, respec-
tively, reported by Kem‘pg). The genetic cor-
relations between AGR3 and RGR3 estimated
in this study was lower than the value of 0.86
for Angus and Hereford bulls reported by
Brown et 21?2 and was higher than the value
of 0.38reported by Kemp”. The estimate of
genetic correlation between AGRIL and RGR1
was higher than the valus of 0.27 for the cor-
relation within the first 112 d reported by
Kemp 9 but the estimate of genetic correla -
tion between AGR2 and RGR2 was lower
than the value of 0.73 for the correlation within
the last 112 d reported by Kempg).

Brown et al?’ estimated the indirect re-
sponses for RGR by the direct seleciton for A
GR were 110% of the responses expected from
the direct selection for RGR for Angus and
Hereford. They also indicated that the indi-
rect responses for AGR by the direct selection
for RGR were 67% as effective as the direct
selection for AGR for both the breeds. How-
ever, Kempgj, reported that the indirect re-
sponse for RGR by the direct selection for
AGR was 36 % of the direct selection for
RGR, and the indirect response for AGR by
the direct selection for RGR was 41% of the
direct selection for AGR. In this study, the
relative selection responses by the indirect se-
lection to the responses by the direct selection
for both AGR and RGR were higher than
those values reported by Kemp ; but all the
relative selection responses were lower thanthe
value of 100 %. The indirect selection for
AGR and RGR thus have less efficiency than
the direct selection in the selection response.

Genetic coefficient of variation indicate the
possible magnitude of genetic change resulting
from selection. The genetic coefficient of var-

iation estimated for RGR3 in this study was

higher than the value of 7.9% for postwean-
ing RGR in Red Angus reported by Winder
et al.?® They also reported that the genetic

coefficient of variation for postweaning gain
and postweaning index restricting change in

birth weight to zero were 9.0% and 13.7 %,

respectively. Hence, they concluded that
RGR was a ineffective measure of growth for
selection due to the small genetic coefficient
of wvariation and restricted selection index
was a effective mean of selection. However,

we found no trend that RGR had lower the
genetic coefficients of variation than AGR
except RGR2.

Conclusion

The estimated high heritabilities for abso-
lute and relative growth rate on test indicate
a possibility that Angus and Hereford 1n
Hokkaido can be improved by individual se-
lection on tested bulls. A possibility of short-
ening of the test period to first 112 d is alse
indicated due to the high correlations between

first 112-d and 140-d growth traits.
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Table 1. Methods of blood chemical analysis

Item

Method

Hematoerit (Ht)
Red cell
Leucocyte
Eosinophil
Total protein
BUN

Glucose

Total cholesterol
Free cholesterol
Phospholipid
L—-lactic acid
Trigyceride
NEFA

GOT

LDH

CPK

ALP

Ca

Mg

P

K

Micro—hematocrit method
Microcell counter

Fucks Rosental Heamocytometer
Biuret method
Indophenol method

Enzyme method

GPO-MEHA color—producing method
ACS—ACOD method

Karmen method

Wroblewski—La Due method

GSCC comformable method
Kind—King method

Atomatic absorption Spectrophotometer

Molybdenum blue direct method
Flame photometer

e

MEDEREALFIRBFRRAFR S, 4iTrR L1,
~7 b7 )y MERKUMRMERENE, MXKES, k-

EEKT, ABEHIEERY O, HEE LHicRS L
FofE & ORITE LUOBERTEIS S UNC TR TR
ENT, TRATENIEH OSAERE IS+ Th ohi 72,
BN, SHRXOSEHEEN L TO B T &% hatobs,
BAXOERTILTWAT L% (HESh,

HRFEOREEE 2 I1TR L1z, UBEOHE - HK
MR OFERLDE AR, MBRTL2%, REXT
LA4BTH -1,

KBTI LR 2RSS S, BEKTHE,
o - MoK120pRAERITIE 12,600 /nd 750, HBRIC
HxT3d%E <, mXECERLTENRYD St F
FRBREIAEE - HKIIR D, MK & SET 4 26
& O MBE - MK A AR R O IFERR S E L O
TFERER I 2, WBXTENEN, 407/, 43%ThH
SteDIEt LT, BAXTE 213 /ud, 1L.8EBTH Y,
Ha - KR O B OB E A, WBR L

Table 2. Body weight changes during deprivation

hour Mixing D Control?’
Prefast 0 100 * 100
Deprived 6 98.3 98.3
12 97.0 97.1
24 95.6 95.8

* . As a percentage of prefast body weight

1) Mixing stressed steers.
2) Control steers.

#wE - wAdiEd B T 2B SNEFFomMBEERICRZTEE

p HEAROHBRE VERICSH - 12,
WEABIUKEEER (BUN) I3, ML bER
k12 EE TER L, 4BRBRICEETETT

pHEMETRL, MBE b7 )e54 K, U VIEE,

WEERI o LR Fo-ABIUEILRAFo—E, [
K& bt - EKRIhicid & A EEbhE Sniih
o iz, HEEISRIER LM - AR, MKE HEAF
K EF L Shr,

Table 3. Blood chemiceal findings of steers deprived of feed and water

Time after deprivation (hour)

0 6 12 24

Hematocrit (%)

Mixing B 3404k 1.8 365 26 38.9x+2.7 38.4x2.2

Control? 3.9+36 36.0+31 396+35 40.9+2.0
Red cell (10*/ md)

Mixing 64.3+ 6.4 685+ 87 T1.6x 59 72.4+% 6.2

Control 65.0+11.2 69.1+123 72.1+£11.9 76.3+13.6
Leucocyte (10° / of)

Mixing 9.8+ 1.0 10.7+0.6 126 0:58  1l.6ib.T

Control 9.4+0.6 9.8+ 0.8 944062 9.4+009
Eosinophil (m™*)

Mixing 494 + 71 432 + 94 341 + 99 A B e

Control 483 + 112 471 + 86 405 + 36 407 = 68
Total protein (g/dl)

Mixing 6.7+ 0.4 7.0+ 0.5 7.3+0.8 il T

Control 6.9+0.2 T 102 7.5+0.7 T:3=E0.6
BUN (mg/dD

Mixing 146+ 1.2 17518 19.9+ 1.2 8.4+ 2.5

Control 15:3 =613 18.0+ 2.3 20,726 &4 18730
Glucose (mg/dl)

Mixing 69+ 2 71l £ 5 TTx B T4+ 2

Control 78+3 T1+4 83+ 9 71+13
NEFA (zeq/D)

Mixing 147 = 74 224 + 66 394 + 87 495 + 117

Control 168 + 61 258 &+ 76 404 £+ 103 649 + 125
Triglyceride (mg/dl) '

Mixing 141 153 14+1 123

Control 14843 1211 12 2 14+3
Phospholipid (mg/dl)

Mixing 143 + 27 131 = 23 135 + 28 130 £ 35

Control 1285622 124 13 1184017 129 = 16
Free cholesterol (mg/dD)

Mixing 27+86 25+5 2T+ 7 25+ 7

Control 21E5 222 223 24+ 4
Total cholesterol (mg/dD

Mixing 140 + 30 12821 145 = 33 130 + 32

Control 116 + 23 117+ 11 119 + 16 127k 21

Values are mean + standard diviations of 4 observations, and values having differrent
superscripts are significantly different at 5% level.

1) Mixing stressed steers.
2 ) Countrol steers.

15
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Table 4. Blood chemical findings of steers deprived of feed and water

Time after deprivation (hour)

0 6 12 24
CPK au/m1)
Mixing 1’ 98 £ 11 115 + 28 221 £ 48 300 + 89
Control 2} 141 + 58 122 + 28 164 + 38 168 + 49
GOT (Iu/1)
Mixing 55+6 61 +7 65+ 4 64+ 6
Control 65+ 5 69+ 6 73+3 82+ 12
ALP (IU/1)
Mixing 9.6+0.7 (1T o 9. 04107 7.1+ 1.0
Control 10729 10025 10.3x£2.7 9.8+2.0
LDH (Iu/1)
Mixing 3540 & 200 3590 + 120 3760 + 290 3600 £ 340
Control 3280 + 40 3240 + 420 3500 + 380 3540 & 230
Ca (mg/dl)
Mixing 1001+ 0.6 9.5 0.5 9.9+0.3 9.6 £ 0.3
Control 10.2x£0.3 100+ 0.3 10.24+0.3 10.3+0.3
Mg (mg/dl)
Mixing 2.2+0.1 2.2+0.1 23201 2ol 003
Control 2.1+0.1 2. 1 P e i |15 2104
i (mg/dl)
Mixing T304 6: 806 6.5+0.9 59% 1.6
Control 7.3+0.4 T0x£0:4 6.8+ L8 7.2+1.3
Lactic acid (mg/dl)
Mixing 8:841.7 10,0+ 0.9 13.7%:4 2.3 9.5+4.0
Control 1Ldt34 - 724813 10,4+ 3.4 11.84+ 4.5
Values are mean =+ standard diviations of 4 observations.
1) Mixing stressed steers.
2 ) Control steers.
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Mixed pening and blood chemical findings in
beef deprived of feed and water

Takanori Nisivura, Kiyokazu Mors, Chiaki T amura

and Etsuji Ura*

Summary

Hereford and Aberdeen Angus steers were penned with an established group of bulls for
24 hours, and deprived of feed and water during that period. This mixing procedure resulted in
an intense behavioral interaction between the experimental animals and each of newly introduced
Blood samples were taken before mixing and at intervals during the period of deprivation
The average live body weight loss in mixed

bulls.
of feed and water.
stressed steers and control steers was 4.4 % and 4.2 % rcspectively. Leucocyte of mixed stressed

After 24 hours of deprivation,

steers increased rapidly during deprivation, whereas the control steers remained close to pre—dep-
After 12 hours of deprivation, Leucocyte in the mixed stressed steers increased

Fosinophil tended to decrease during depriva-

rivation levels.
to 134 % of the mean value of the control group.
tion in both mixed stressed steers and control steers. The mixed stress steers showed more de-

creases than control steers in eosinophil. CPK in mixed stressed steers increased rapidly during
deprivation, to 3 times the pre—deprivation value, while CPK in control steers remained close to

the predeprivation level.

Key words : Mixing stress, Fattening steers, Blood chemical findings

* Present adress : Hokkaido Prefectural Konsen Agricultural Experiment Station.
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Table 1. Chemical composition of each ingredient feed consisting experimental total

mixed ration (TMR)

i N—fr
m]:;;{er . Oé‘li?tr;c- grz‘ﬁfn e];:(?rlzeif;t extrac‘?’:e (fjili)i(ie NDF i
% : % of DM
Corn silage 26.1 94.5 9.4 2:7 BT 24.7 51.6 - 29.0
Grass silage 33.5 93.2 12.9 DT 41.3 35.3 64.3 40.7
Formula feed 87.2 04.4 21.1 3.4 62.8 T:1 26.3 9.3
Soybean meal 88.7 93.7 51.0 0.6 36.3 5.9 12. 4 8.5

Table 2. Ingredient composition of formula feed

Ingredient %, air—dry basis
Barley 25.0
Corn 20.0
Defatted rice bran 6.0
Wheat bran 20.0
Soybean meal 10.0
Linseed 01l meal 10.0
Beet pulp 5.0
Salt 2.0
Calcium carbonate 1.0
Dicalcium phosphate 0.6
Sodium propionate 02
Mineral mix 0.1
Vitamin mix? 0.1

1) Containing (per gram) 125 4 mg Mn, 13.2mg Co, 4 mg Zn, 80.2mg Fe

and 8 mg Cu

2) Containing (per gram) 10, 000IU vitamin A and 5,000 1U vitamin D.

Table 3. Ingredient composition of total mixed ration (TMR)?? used as experimental diets

Concentrate level _50 % 70 %
Bicarbonate — - — -
%
Corn silage 32.8 32.3 19.7 19.4
Grass silage 16.4 16.2 9.8 9.7
Formula feed 41.1 40. 4 68.0 66.9
Soybean meal 8.2 8.1 1.0 1.0
Minerals 1.5 1.5 0.5 1.5
Bicarbonate 0 1.9 0 1.5
Total 100 100 100 100
1) Dry matter basis.

r
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Ca 28.9%, P2.0%) L#HEE (NaC 1) %2 ¢ 1
TRAELILDERV, 116, YO TMR bHEH
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YEAEI25R%, LB, HE, ERPEFICIAL I
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tEFOmME - SPTHRR &S, WRAREITIE
S1z. RERKARIZ198TEI0A22H > 5 109884E 1 B130
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v 2 BRI L CIT7E - 7o, v— 2 YABROE
BUZEIDSEHERTIC, &7 — 7k Ao TEONICT
17z, [RIEFIC, $AERIR & 0 MR 2 5L 7o,

Table 4.

WHARTHA L B LR, KE, ERSUE-
7BIER A BAD R v 2 & 4 VIBHAE RV, HILEABRE
Tiiote, 4 X4 557/ HREICESS 4 EEHOFE
AR THHEAS B, AR 1987E11H16H
M519884F 1 A10B £ To56EE L, 1 HMERT
FEE O AR, REES BRE Ui, AEMIG T ERS
BMEBELLE L BEL A P ViHE L TRELR
ABHLL 7, SEHAS HEEWELABREE SRR E L,
SRS LU EOSITRRD OB RS OIHLE
=R L7,

SRS LUEDO BRSO STIZA. O, A. C
#: ", Neutral detergent fiber (NDF) 88X Acid
detergent fiber (ADF) {3 Goering and Van
Soest DA ED 1T L DT L 1zo SRR AFAGL
Foathds (Milko-Scan104%, Foss Electric #1&)
ARV, AR, LEOER, AEELAEL. &
TR LB B LU LD v — 4 YNEHRD S
. Mg LU MEOBRRELCERRELITL -7,

WHERE LML T — 413, 77 v HEE
CHSWCTHET Lo, \RlEZE LTI, S6iC
BEEEES, SHRMOEME XU ZN50RE(E
O 3HRICHI THRIN VBT -7, b, I

Items and methods in chemical analysis of rumen juice, blood and serum

Item

Method

Rumen juice
Ammonia nitrogen (NH3z —-N)
Volatile fatty acid (VFA)
Blood and serum
Hematocrit (Ht)
Total protein (TP)
Albumin
Blood urea nitrogen (BUN)
Creatinine
Glucose
Free fatty acid (FFA)
Total cholesterol

Conway method
Gas chromatography

Biuret method

BCG method

UV —Rate method
Jaffe’ method
Enzyme method
ACS—-ACOD method

Enzyme method

GOT Karman method

GPT Karman method

LDH Wroblewski—La Due method

r—GTP r—Glutamyl—-p—N-ethyl-N—hydroxydiethyl—amino
anilide substrate method

Na Flame photometer

K Flame photometer

Ca Atomic absorption spectrophotometer

Mg Atomic absorption spectrophotometer

P Molybdenum blue direct method
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Table 7. Milk, 4%FCM vyield and milk composition of cows fed total mixed ration (TMR)

used as experimental diets

# it P

BE-RE SLE-& m— g BE Fyeoavdd L—YEEREBEOEWRMNE JLAEE
M EERANO BEREIT%EE 445 Lzt 1 5 )
3, WERDGRIGICLE (, ABOMIRICRES A 5%
DEEFRDPRE s r22%), MBERSEBREF— 05

B LS, RiEE#EE' L1,

HELLUEE

B TMR OfLF#A 22 5 1R L7, BRSNS
0% M OMBHEE LU ADF 8RBiEshEh, B

Significance effects

Table 5. Chemical composition of total mixed ration (TMR) used as experimental diets jjnEaEate Jovel i e SRR Bicarbonate Concentr;(a.te fevel
Bicarbonate = + - o level Bicarbonate

Concentrate level 50 % 70 % : kg/day/cow
Bicarbonate = + - + Milk yield 26.6  26.1 28.5 287 « NS NS

% of DM 4%FCM yield 2.1 255 25.9  26.9 NS NS NS
Dry matter 42. 8 43.2 53.7 54.1 %-
Organic matter 92.8 91.3 92.9 91.5 Milk fat 3.88 3.87 3. 40 3.59 *k NS NS
Crude protein 18.0 17.8 18.0 17.7 SNF 8.78 8.75 8.95 8.92 NS NS NS
Ether extract 2.9 2.9 3.2 31 Milk protein 3.38 3.36 3.44 3.43 NS NS NS
N-free extract 54.5 53.7 58.5 57.6 Lactose 471 470 4.81 4.79 * NS NS
Crude fiber 17.3 17.1 13.2 13.0 *# (P<0.05, *+: P<0.01, NS : Not Significant
NDF 39.3 38.7 34.4 33.9
ADF 20.7 20.4 16.1 15.8
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Table 6. Dry matter intake of total mixed ration (TMR) used as experimental diets

Significance effects

Concentrate level 50% 70 % Concentrate Concentrate level
) Bicarbonate b
Bicarbonate = + = + level Bicarbonate
kg/day/cow
Dy mitor 21.9 22.1 23.5 24.6 ok NS NS
intake

% of body weight
3135 3.37 3.50 3.68 * NS NS

P<0.01, NS : Not Significant

* I P<0.05, #%;

RU T BEFERESE0SERIT { o~T0%EE T
PEREEEREER - (P <0.01, P<0.05),

&g ARERDOB A SHE TORMBAI310 ~ 454 g
6,7.3.11)] &Lt 1.2 ~ 1.5%4.8.15)

EHRENOGHICE D TR BB EEBDID -7,
LipL, BESEEENCH L, BERENS50%
SR T EERMN, MEM TR 7205, T0%8
EHIEHWARMD 23. 5 kg (KELE 3.50 %) icx LT,
TENNE 24. 6 kg (AEH 3.68 %) L EHFEMCTOPYE
PIEER SIS A ICH - 12, ARBOTERMD
BIZOWTE, 1H%D 250 LERE LG IER
BERICH L CRIRM IV &+ 2 8ED >, # B s -

Thol LiaEesEicL, Skwdh 1.5 % &H&
L7c, BHORMENE ¢ X THEHERESHL L1
EVSEES ) pian 2, KRB TOBEYERE
(320 ~369g) TREDOXILWRFEAH AT,
fRRHRIE OmEA &4 5 L EREHD 1.5 B L0 D%
MERESE¥LBTRHRVWEEL b,
HEBLUIEIIC OO TE TIGR L1, ISR,
Kaufmann (1976)' & 0@, G@ESROD

12V IBE AN & T0% AR HEL L e BEETH0% flic
L HNAEIEP -7 (P<L0.01) , EEHEMOAE
CELWTIEERELEEZADE M -7z, LipL, BEM
BElalics s L, BEERIEIS0% FETILEEE
W, EINTERE L 728, T0EHEEERNO
3.40 Hicxt LT, BIn4s 3. 59 % S EEEMTHPE
Wiliicd 0, EERENCEZETOREHRSSL
Lit. HLIEFLA DRSS (£RT) IKDWTH,
BEGEEA0% FENT ¢ &~T70% SRR
BHEic (P<C0.06), SNF¥, AEAERIEE
TR -ABVERILS D, WIholRA K
BOTb—MBHIcEbhsLHiY, BEMREZE

(zarF-—GR) PEOERFERL TSP -
1z L L, EEFEMOFRICEVWTHERELIEZER
Wilrotz, 18 1884 H OLESRE RS0
FERHZ { ENTOBERABRL A ESEEILSP -
fo (P<0.01) %5, REFERIEISTOZ AR TOA IR
DED - fofcdh, FCM AERIGIZIERERR & -7,
FE, FCMAERE b, EHRMOERICLZER
HEFED oL o7,

W—A YHERD pH, TrE=TEEX (NHs-
N) BES & CHEREMENE (VFA) o0 T
FBIGR L1z, pHi3 IRESFIE &60% 58 5
TOHERIT, Ed/hEh-1cb00, BRICE,L -1

Table 8. Rumen pH, ammonia nitrogen (NH3—N) concentration and volatile fatty acid (VFA)

composition of cows fed total mixed ration (MR) used as experimental diets

Significance effects

Concentrate level 50 % 70% Concentrate Concentrate level
Bicarbonate X
Bicarbonate s + = #+ level Bicarbonate
pH ) 7.2 71 7.0 7.0 * NS NS
mg/dl
NHsz-N 13.6 13.6 12.8 12.2 NS NS NS
— mol/dl ———

Total VFA 8.26 8. 96 8.13 8.74 NS NS NS
Acetic acid 5.52 6. 06 4,89 5.41 * NS NS
Propionic acid 1.50 1:565 2.09 2,92 ok NS NS
Butyric acid 1.06 1.14 0.96 0.95 * NS NS
Valeric acid 0.18 0.21 0.19 0.16 NS - NS NS

AP ratio!’ 372 3.89 2.41 2.44 *o NS NS

1) acetic acid (mol/dl)/ propionic acid (mol/dl) X 100
x 1 P<(0.05, ** : P<0.01, NS :Not Significant
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Table 9. Apparent digestibility of total mixed ration (TMR) used as experimental diets

Significance effects

DS e I B S BV N (T F N O RR L [P Wb

e, BIEEREIST0B KO 5 08 B, Gk,
WA EERY (NFE) TR3E&EIC (P<001),
g vy HEEGEINICS - 7o, BlMOHEES &,
FERINOAEI L AFELZEAD SN -1,
FERMNIC L D ADFIHILES) £ 213 NDF i{Lg ¥
DUESNLEOBELH LY, RABMTIIHEEEMN
OBFHEIC L BEINE L, EHRNCXLH{EFEDLR
= NWENRIA SN,

Mgs L FMECRERRA HI0KR L1, BEH
FlEE50% kN ¢ S<T0BMET, Mpyrra—=
BLU 7 vy LBEIFEICHS (P05, P
S0.01), TTivBlUALY g LBESHEIC
Ed ot (P<C0.05), &5 E D, EHENOEE
CEAEBHNEZLID O -1, LinL, BEMH

3) BarcH, C. C: Milk composition. In Hand-
buch dar Tierernahrung, 2:259—-291. Ed.lL
R. Falconer. London, Butterworths. (1972).

4) CaNaLE, C. J. and M. R. STokEs © Sodi-
um bicarbonate for early lactation cows fed
corn silage or hay crop silage-based diets.
J. Dairy Sci., 71 373-380. (1988) .

5) DoNkER, J. D. and G. D. Marx : Sodium
bicarbonate in diets for milking Holstein
cows. J. Dairy Seci., 63 931-935. (1980) .

6) EMERY, R. S. and L. D. Brown : Effect of
feéding sodium and potassium bicarbonate
on milk fat, rumen pH and volatile fatty
acid production. J. Dairy Seci., 44 : 1899 —1802.

Concentrate level 50% 0% Concentrate itk Concentrate level BEaslica s s, GOTHE8 LU LDHIGWEFNE, B (1961) .
I _— . X oy s

RISAEGE - n - + i O T~ RS A0SEHO B IANIC SV TOOHVE  7) Buery, R. 8., L. D, Brown and J. W.

% ZRLfce CAudEXo IS EfAE R L ooy (I, THoMAS : Effect of sodium and calcium car-
Dry matter 67.3 69.4 70.5 70.4 bt NS NS oM, WHiC& 180 2) Th-H7, ThH 38, G bonates on milk production and composition
Organic matter 69. 4 71.2 72.6 72 8 *% NS NS o 3 o ;

"R} > n| 4

Cruds proteis 70.6 2.7 749 79 5 NS NS NS OT, LDHEbBIR ERLTHABT &0, BEHHE of milk, blood and rumen contents of cows
Ether extract 75.1 76.9 76.1 77.3 NS NS NS wicRT AITEREREEVBE - bD LS NS, fed grain ad libitum with restricted rougha-
N-free extract ~ 73.1 749 7.2 7.3 o NS NS 754, CO3EON, VEIO | SRIEES A, B ge. J. Dairy Sci., 47113251329 (1964) .
Crude fiber 55.7 57.8 48.6 49.0 L NS NS N .
NDF 51.4 51.9 48.0 48. 1 NS NS NS NEEDHTF oA LS TH -1z, TOMDM 8) Erbman, R. A, R. L. Borrs., R. W.
ADF 51.5 53.3 43.7 4.7 ue NS NS Wk LOMAEERE, REFERESOECEIUEY HEMKEN and L. 8. BuLL : Effect of dietary

* 2 P<0.05, ** ; P<0.01, NS: Not Significant

Table 10. Chemical findings of blood and serum of cows fed total mixed ration (TMR)

used as experimental diets

Significance effects

RMOBRICLLZEIAONY, BEHELEDHSNL
HEo s

PlEoz qpn, roEoa v Lb— ST EEE
BT BT, AT AME T L — JOWEHN DR
NDLEOTH -7 DEESBNT STk -T, PHEHM

sodium bicarbonate and magnesium oxide
on production and physiology in early lac-
tation. J. Dairy Sci., 63 : 923—930. (1980) .
9) GOERING, H. H. and P. J. VAN SOEST:

Forage fiber analysis (apparatus, reagents,

Concentrate level 50% 0% Concentrate Bicarbonat Concentrate level FROBRIAR LT D, AHEBRORBEHEEEIGT0% 8 procedures and some applications). U.S.D.
1carbonate X

Bicarbonate Co- = - - level Bicarbonate Bl &5 @ E R BT 5%’%95@, HEEHRMIC L A., Agr. Handb., 379 : 1 —9. (1970) .
Hematocrit (%) 33.5  34.5 33.0 33.4 NS NS NS STHEEROET*ETERTE A LEZ OGN, L 10) KANFMANN, W. I Influence of the composi-
Total protein (g/dl) &1 8.3 8.1 £d NS N HS L, BEGEES S 0BIEE THREES B ERE tion of the ration and the feeding frequency
Albumin (g/dD 3.5 3 3.5 3.4 * NS NS . . . X o

BUN (mg/dl) 2934 240 236 20.7 NS NS NS e LW AESICE, SEARINT HHEEREL on pH-regulation in the rumen and on feed
Creatinine (mg/dl) 1.0 0.9 0.9 0.9 NS NS NS LBbhi. intake in ruminants. Livest. Prod. Sci., 3
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Effects of Different Concentrate Ratios and Sodium Bicarbonate
Supplementation on Milk Production, Rumen Fermentation
and Digestibility by Lactating Dairy Cows
Fed Corn Silage Based Rations

Hiroki Naxarsurr®* , Satoshi Hara, Hiromichi Kurosawa

Kiyokazu Mor1 and Noriyoshi Ocura

Summary

Lactation trials (12 cows) and digestion trials (4 cows) were carried out based on a 4 X
4 Latin—square design to evaluate the effects of different concentrate ratios (50%, 70% concen-
trate * DM basis) and sodium bicarbonate supplementations (0%, 1.5%) for corn silage—
based rations on mantaining normal milk fat percentage of lactating dairy cows when fiber con-
tents in the rations are insufficient.

The milk fat percentage tended to be slightly higher for the ration supplemented with bi-
carbonate than not supplemented in the 70% concentrate ration with restricted fiber contents, al-
though there was no difference between them in 50% concentrate ration which satisfied the mini-
mum fiber level. Milk and FCM yield did not differ significantly between the ration supplemen-
ted with bicarbonate and that which was not. There were no significant differences in pH and
NH 3—N concentration of rumen juice between the ration supplemented with bicarbonate and the
one not supplemented. Although there were no significant differences in total VFA, acetic acid,
propionic acid concentrations and Acetic acid Propionic acid ratio (AP ratic ) between the ra-
tion supplemented with bicarbonate and that not supplemented, all of them tended to be shightly
higher for the bicarbonate supplemented ration than not supplemented in both the 50% and 70%
concentrate rations. Nutrient digestibility did not differ significantly between theration not sup-

plemented with bicarbonate and the one supplemented.

Key words ! lactating dairy cow, corn silage, concentrate ratio, sodium bicarbonate, milk fat

* Present address : Department of Animal Science, Faculty of Agriculture, Hokkaido University
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Table 2. Chemical composition and nutritive value of feeds

SRR 5 1 VARSI, v 59 vosee L K, B&<Ly RBELVEERD 6 MFE L7, T Crude Nitrogen free Crude ADF NDF Cru(;lle TDN
§ e 5 fat extract fiber as
v PEBE LfcLy MK, B 5 H v EEAH FREBEXOFEROBRERER L ITR L, BEY S
% DM %
Table 1. Average amounts of feeds offered to cows Fiber © 36. 1 — - = — 54.1 55.3 0.4 59.5
2) s - = —
! — e sdladlc WS 8# 4F 5 B8 4t ®5 b5 GLe
tems : Mixed pellet * 7 . : . . : . .
: 1) 2) :
Fiber Pellet Fiber and 5 Hﬂﬁmﬂ4)MuM) Hay® Hay ¥ 14.6 11.5 1.9 43.2 382  43.3  72.1 5.2 55.1%
Formula feed’” Formula feed®’ Pellet® y :
Alfalfa haycube 13.0 19.9 1.8 40.1 27.5 33:1 41.2 10.7 58. 8
_ DM kg/ (cow - day) Formula feed 14.1 21.7 2.8 61.9 6.8 9.4 25,3 6.8 84.7
Steamed birch 3.7 3.7 3.7 3.7 3.7 - 1) Fiberized birch
Formula feed - — 0.9 0.9 0.9 = 2) Pellet consist of birch
Hay - — — i s 3.7 3) Pellet consist of birch and formula feed
- ’ 4) Timothy hay choped by bale cutter
Formula feed 1.7 1.7 17 1.7 17 K, 53 Value is quoted from first cut timothy mixture hay (flowering stage ) in Standard Table of Feed Composition in
’ = Japan (1987)
Alfalfa haycube 6.0 6.0 el 5.1 5. I 6.0
Total 11.4 11.4 11.4 11.4 11.4 11.4 WENGTSEFICEL, REX L EEXPZTNEN0%

1) Fiberized birch
2) Pellet consist of birch
3) Mix feeding of fiberized birch and formula feed

4} Mix feeding of pellet consist of birch and formula feed

5) Pellet consist of birch and formula feed
6} Timothy hay choped by bale cutter
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Table 3. Rate of intake of steamed birch or hay

Treatment

Time after

feedin k) 2) Fiber and Pellet and ; 5) 6)

g Fiber Pellet Formula feed® Formula feed?’ Mixed pellet Hay
%

3hours 31.8° 74.7% 54.92b 7412 75.02 36.1°
6 hours 66.5 be 97.9 90. 3 abs 92. () abe 96. 3 ab 62.0°¢
1 days 97.52 99.12 99.12 99.4 8 89.94 84.62

1) Fiberized birch
2 ) Pellet consist of birch

3) Mix feeding of fiberized birch and formula feed

4 ) Mix feeding of pellet consist of birch and formula feed

5) Pellet consist of birch and formula feed
6) Timothy hay choped by bale cutter

7) Figures on the same row followed by the same letter do not differ significantly at 5% level
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Fig 1. Changes of the rate of intake of steamed birch or hay

1) Fiberized birch
2 ) Pellet consist of birch

3) Mix feeding of fiberized birch and formula feed
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Effect of Pelleting or Mixed Feeding with Formula
Feed on the Palatability of Steamed and
Fiberized Birch by Cows

Hiromichi Kurosawa, Noriyoshi Ocura, Satoshi Hara

Tkuo Osaka and Hiromu Exnpd*

Summary

A feeding test was carried out to improve the palatability of steamed and fiberized birch,
by its formation into pellets, or its mixture with formula feed. Bark—free birch chips were pro-
cessed at 16kg/cit of steam pressure for 7.5 minutes, and fiberized by a hammer mill. Two
types of pellets were made by pelleter machines. One consisted of birch only and the other con-
sisted of 80 percent birch and 20 percent formula feed on DM basis. Six treatments were com-
pared, that of 1) fiberized birch, 2) pellets consisting of birch, 3) mixed feeding of fiberized
birch and formula feed, 4) mix feeding of pellets consisting of birch and formula feed, 5) pel-
lets consisting of birch and formula feed and 6) timothy hay. The amount of feed feeding
per cow was 3.7kg birch and 0.9kg formula feed as DM basis for each treatment. The exper-
iment was carried out using 6 female Holstein cows, with an average live weight of 53Zkg,
with a 6 X 6 Latin Square design.

Fiberized birch was not less favourable, but the eating speed was slower than that of pel-
lets or formula feed mixed feedings. Both formation into pellets and mixed feedings with for-

mula feed were effective to improve the palatability of fiberized birch for cows.

Key words : Steamed l_)irch, formation into pellet, formula feed mix feeding, palatablity

* Present address: Hokkaido Forest Products Research Institute.
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Table 1. Chemical composition and digestible nutrients of feeds
Dry . Cru('ie . Ether N—{ree C.rude Crude DCP TDN
matter protein extract extract fiber ash

% % of dry matter
Corn silage 29. 4 7.8 4.3 64.0 18.3 5.6 4.1 67. 4
Hay 85.8 1.1 29 47.6 312 Tl 7.0 61.2
Concentrate 86.2 16.0 3T 68.7 5.6 6.0 13.2 91.6
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Fig 2. Climatic conditions during experimental periods
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Table 2. Feed, dry matter and TDN intake in the experimental period

* Outdoor 0.8 % Outdoor 1.4 % Control
Corn silage (kg) 3,021 2,359 2,320
Hay (kg) 131 131 131
Concentrate (kg) 636 1,131 633
DM intake (kg) 1, 549 1,781 1, 340
TDN intake (kg) 1, 169 1,429 1,028
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Fig 3. The changes of mean dry matter intake during the experimental period

Outdoor 0.8 %, - Outdoor 1.4 %, ---- Control

Table 3. Performance of experimental animals

Outdoor 0.8 % Outdoor1.4% Control

Initial age (month) 21.1 21.2 21.2
Initial body weight (kg) 458 452 453
Final age (month) 25.5 25.6 25.6
Final body weight (kg) ' 579 614 616
Daily gain (kg /day) 0.922 1.24% 1.24°
TDN for 1kg body weight gain (kg) 9. 66 8. 82 6. 31

Growth of hair coat (mm)

14.8 9.7 2.0

Values followed by different letters are significantly different (P< 0. 05 ).
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Fig 4. The changes of daily gain during the experimental period
-(J: Outdoor 0.8 %, A : Outdoor 1.4 %, (O Control
Table 4. Carcass traits of experimental animals
« Qutdoor 0.8 % Outdoor 1.4 % Control
Carcass wt. (kg) 3092 331t 327°
Cut meat wt. (kg) 238 @ 2564 248 b
Trimmed fat " (kg) 16,12 21.4% 20.0°
Subcutaneoas fat thickness (mm) 16.32 20.3°% 20.5°
9 —10—11 rib composition (%)
Lean 52.6 49.8 51.5
Fat ‘ 31.3 35.0 33.4
Bone 14.8 14.1 14.0
L.dorsi area (cd) 40.0 38.5 38.3
Marbling score 2 13 2.0 1.8
Carcass grade B1:4, B2:2 B2:6 Bl:1,B2:3

1) Trimmed fat from the carcass.

2) Marbling score las BMS Nol, 2 as BMS No2, 3 as BMS No 3.
Values followed by different letters are significantly different (P<0.05 ).
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Moisture (%) 73.1 T2.2 72.5
Crude fat (%) 4.0 4.9 4.6
pH ‘ 5. 43 5.47 5. 50
Total hematin (ppm) 80.8 75.0 T3
Melting point of fat (°C) 43.8 43.8 43.3
Meat color L* 36. 2 85.7 35:.5
a* 2 20.7 20.6
b* 10.2 10.0 9.7
Fat color L* 74.5 5.4 76.7
a* 5.5 4.6 5.1
b * 5.3 4.6 5.8

Values followed by different letters are significantly different (P<0.05).
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Fig 5. Daily time of the behaivior type at the severe cold period and at the thawing

period
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Effects of the Level of Concentrate in the Outdoor
Winter Fattening Period on Cattle Performance
and Meat Quality

Takanori Nismmura, Yukinobu Saro, Tosiro Sarto

Chiaki Tamura and Etsuji Ura®

Summary

A procedure of fattening steers outdoors in winter without shelter was compared with that

for fattening steers confined in the harn to examine the effects on cattle performance. 16 steers

that finished the second grazing season were divided into 3 groups. Steers in group Outdoor 0.8

% were fed outdoors with 0.8 % body weight of concentrate, lkg of hay and corn silage ad lib

Outdoor 1.4 %, were fed outdoors with 1.4 % bodyweight of concentrate,

daily, those in group,
and those in the control group were fed out doors

1kg of hay and corn silage ad lib daily,
with 0.8 % body weight of concentrate, 1kg of hay and corn silage ad lib daily.

Dry matter and total digestible nutrients consumption during the fattening period was gr-
cater in the steers fed outdoors than those fed in the barn. The average final body weights for
the group Outdoor 0.8 %, Outdecor 1.4% and control were 579 kg, 614 kg and 616 kg, respective-
d 0.92 kg, those in group Outdoor 1.4 % gained 1.24kg
and those in control group gained 1.24 kg daily. The TDN required for | kg body weight gain

p Outdoor 0.8% and Outdoor 1.4 % were 153 % and 140% of the requirements of the
en the steers fed outdoors and

ly. Steers in group Outdoor 0.8 % gaine

in grou
control group. Meat quality showed no sigificant differences betwe

those fed in the barn.

Key words : Fattening outdoors, Winter, Hereford steers

« Present address @ Hokkaido prefectural Konsen Agricaltural Experiment Station.
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Table 1. Chemical composition and nutritive value of main ration ingredients

AN

Egmrgﬂﬁg %ﬁﬁe NDF ADF Starch Ca P  DCP  TDN L C36EETH » 720 BB RABRHBIET & ICHIE /
(%) (% of dry matter) C3 RS VT VEROFGTHE L, FELS  ERBIE— /3~ 24 £y —ERELD, 7 i
Corn silage 013 94 2.3 458 259 2.7 02 03 57 685 Gl BICO 68, 3SELCIEBOIEEL, B\ vy AERFROEEE B, ) vidnF FEYVTT | |
Timothy hay 86.3 9.7 346 705  40.1 0.3 0.2 0.3 55  57.9 DGR 0FREOKRARNH S LD ICBHHARL SEE® kb, FhEhO L1, FFLOMEIE, i
| §$t?nm%l ﬁg ﬁg ;g ﬁg 22 6;3 33 8; fg ﬁg o fMOBRSRE LORARIEBANEL . 85 EETES & CLEREA R BEILANHE (Foss -
l4 aked corn . . . . 3 2 - e : gl k> CEE % JEA B B y = i : al I 3
N Alfalfa pellet 28,3 7.6 93 5 AL 5 289 L5 18 0.2 2.5 59.0 gk s Lok afE (1 BRTRS) @ﬁi%#ii’{ﬁ:ﬁ Eloctric %% Milko Scan 104 ZD ic X H#EIEL, |
# Beet pulp 87.5 9.6 19.0 47.2 25,2 0 0.6 0.1 5.0 74.2 LEiEE L, ST, 3~d4pACLIcHELL choDaRIc 1.0 B4 ma TeEEAREEH L. i
| Bay y 7uERTEML . RREEE 1 RIS [ OERA LR A & 4 IOR LR RBS KU 'f
E %G HFEI6EFD 2 [ETH D, HRGEILC EITREL ik hEmLR. ?
] . » , . A i
18 Table 2. Ingredient composition of total mixed rations Table 4. Items and methods in chemical analysis of blood and serum g |
- | |
oh s : : 35 50 ¢ |
F:C ratio 80 : 20 65 0 : 50 - P |
CP & 13 18 13 16 13 16 _ :
T Dry. ittt ) I;emat;crlt ‘ E?;)) _ I\E/%h;ro‘-hemaFocrlt method |
‘ Corn silage 52.5 52.2 42.8 42.9 32.8 22.8 atal Frotem efractometric method |
Timothy hay 26.3 26.4 21.3 21.2 16.6 16.6 Albumin PO miethon
A Soybean meal 7.0 14.1 6.6 13.8 6.1 13.4 BUN Urease —indophenol method
‘ Flaked corn 8.2 1.1 2241 14.8 32.1 24.9 Glucose Mutarotase — GOD method
i Alfalfa pellet 3.7 3.8 4.9 4.9 4.9 4.9 Total cholesterol o - phthalaldehyde modified method
A Beet pulp 0 0 0 0 5.1 5.1 Phospholipid Enzyme method
Potato protein 0.7 0.8 0.7 0.8 0.8 0.7 Free fatty acid ACS—ACOD method
| Sa.lt _ 0.5 0.5 0.5 0.5 0.5 0.5 GOT POP—p- Chlorphenol color producing method
i Mineral-vitamin sup. 1.1 1.1 1.1 1.1 1.1 1.1 r—GTP 7 —Glutamyl— p— N —ethyl - N—hydroxydiethyl - amino
i # Forage : concentrate ratio. anilide substrate method
" s
4 4 } Atomic absorption Spectrophotometer
6t Mg
i@ Table 3. Chemical composition and nutritive value of total mixed rations P Molybdenum blue direct method
2 Na Flame photometer |
o F:C ratio* 80 : 20 65 : 35 50 : 50 l
2\ CP % 13 16 13 16 13 16
€
| (%) . . _
o Dry matter 39.8 39.1 42.3 43.2 48.7 48.8 toroavyfL—Y, FEY-KE TAT7 SBERS L UEE
! (% of dry matter ) W7 etloy b BT E— oo TOREMIGEBE .
i Crude protein 13.2 1.0 13.1 16.0 13.1 159 . —— ) .
::]I Crude fiber 216 21.9 185 18.7 15.8 16.1 WAEEB O LERD» S, ZoMOERTIEEE g DCP KLU TDN oEmEEES T, Y
NDF 45.2 46.0 40.9 40.8 36.9 36. 7 Bk 2 IERE QT AHEERERVT, EIRORHEER 1 10k L1, ERIRESSIULZO
ADF 25.9 26.3 92,9 22.6 19.3 19.7 o . . T I
@ L 2 3 '-A‘u" Py 2 o & o GhS At A b = 47 i
b o e o e 5 o PnFREL, ChoEMELTRARRORES  AEICHT SHOE, BEMOHT SRTRHOLE
Ca 0.6 0.6 0.6 0.6 0.6 0.6 Aski-, Fbo DCP LU TDN oERBIZHAE PEE B ONTHMT BEENSS > 125, ThbD
P 0.4 0.5 0.5 0.5 0.4 0.5 i ST R e ! S e g -
DCP 9 4 121 95 12,3 9.7 2.3 e (R, 198TARRO * B L7, MERCEE S ED SR 12, TOLILER
TDN 67.6 67.3 71.2 70.8 74.2 73.9 SERRR RO s T TR LA S 2 Jeh ISR E LT ryE DI YA - SAEEGURAHE
* Forage : concentrate ratio. E’[;Eam ELTIT-1 ¥1THeET L 72 HERNANDEZ —URDANETA et al}e)c‘)iﬁ%



Y

51

50 ke BE PR - I Ededk fF— - Wit 72} RAEERC R o ZHER B RPOoEE L UOHERTAR L AEE
E—H L7, 72, MACLEOD et al.'® (24ffEl & 2 BT > 72, ROFFLER et al®®(3 b £ o a4 DCP B2 (L6 & IR H O LR g5 BHICERSNAC LARE LT AL, KikBics
2D He AR & IR IR O BRIC 20 TER S HTic 1L —YEEERCEOTRENEMCLY CP &R A ORI h-Tohl, CPIBBXE 135 THNC WT b ERCERSED Sz, —F, CPEERMHT
L ORI L, BEGEOEESSE B ONTEDE & 5 T & IO EERIRI E 48 Rico PI3%XD 103 Blclh~THEILEN» 1, 12, T 2 TDN ERZBILEBOTEHREENBED NS 51,
EEASEEICHENT 22 EARELTWAD, 80:20 WTERREOREES B LURSBEERFTEBL A BEIC S 5 & CP I8 B KT FhoEiick ik, HERSBEERSOLEL LU CPEROMIE
BKESD  S0XKDERF 1.5keTH D AABEFIREET LrEnE L, CPERZEZIZBMLIEHICEDSE WTHTEERI 100 BLLETH 72035, CPI3EXT HElhci e N sOEBIRBOTKEEREED o8
Hotie —H, CP 16FXKid13% K~ T BRI 0.TkgMd 2 EHELTH S, 20D o kE 8 EE TI00 BICE LML -1z, TDN £2 o7z, MACLEOD et al®™’ LEHHERICE T
WMBELFFORELHT AEHEGLBVTHEELS &HE CPERD EIC X A& MEREO BN, FfaEHo 4 A2 REREOENS F 5ic0hT NS OmMERMICZEEHOR W EARE LTV A,
o to, TOEESI CLaypooL et al®’, KuNG and ZRITPES B ERO [ DD | T B & g A HERAH D, 80 20K &50 1 IRDEFHE &, FLAE LCREALGIC, IES IUKE
Huser'® % L0 MacLEoDet al.® 0% & FEED EZ oMb, T# - 120 Coppock et al. AN 4 5 BEH OHBEETNTIR2 &E3ICE LT, EIETII65:
_ _ . _ HOLRIEFE ZIEONT T4 ¥ —DEREHS LD 35X % L TF50 © S0EAB0 : 20K k~<T, £/ CP 16
Table 5. Mean daily dry matter, DCP and TDN intake of dairy cows fed total mixed ration
- Table 6. Mean daily milk production, milk.composition, and body weight of
Forage : concentrate ratio CP% F:C . ‘ .
. dairy cows fed total mixed ration
80 120 65:35 50 : &0 13 16 ratio x CP %
F i 1
DM intake (kg) 0.2 208 219 20.0*  21.9° NS Orage : conoenirate ratio cre F:C ratio x CP%
DM intake (% of BW) 3.00 3.04 3.16 2.96°  3.17° NS 8020 €5:35  50-50 13 16
CP intake (kg) 296 3.04 315 2.62°  3.47° NS Wilk proanction (ke)
DCP intake (kg) 2.20 2.28 2. 41 1.91% 2.67° NS Actual 30.1 32.2 31.9 30. 4 32.4 NS
TDN intake (kg) 13.62 14.82% 16.1° 14,22 15.4° NS 4 % FCM 29.8 G157 32.2 30.02 32.4° NS
DCP intake (% of requirement®) 119 116 122 1032 135% NS Milk composition (%)
TDN intake (% of requirement*) 892 e 9g° 92 94 NS Total milk solids 12.69*  12.782" 13.09° 12.82 12.90 NS
Values followed by different letters are significantly different (P<70.05). | Fat & 943 5. 94“) . Ogb 3.95 4.08 NS
* Calculated from Japanese Feeding Standard for Dairy Cattle (1987). SNF 8.75 8.84 9.00 8.87 8.87 NS
Protein 3.042 3.162b 3.070 3.18 3.19 NS
Lactose 4.71 4.68 4.73 4.74 4.68 NS
26 26 - Body weight change (kg)
~ 24 L LA 7 days after calving 676 677 674 671 681 NS
Foo | 000 00eRR000g | %09 | W 154 days after calving 669 686 704 678 695 NS
T | Pres TooGhA4 F::D 20 | Pre- Poo%‘ﬁwqﬂtﬁmo%_oo Daily gain 7 to 154 days -0.05% 0.072  0.20° 0.05 0.09 NS
- . i 2 o
& 18 eakian: Forage-concentrate AL % 18 L ’ Values followed by different letters are significantly different (P <0, 05),
516 | o--- 50 : 50 =06 L ZF*
£l & 65:35 S 14t K ; . . S g
o~ 13% CP %Xt CP 13% Kt l~T, 2N 2BV ERDED ICPESRASS 5 L EUABRSEBICHNN 52 L%,
Z 12 | SRR o— 8020 = 12 |asasdt i ) _ . o )
S ° L Al . S, MEREOZIEE TN 1, 4B FC % 72 CLAYPOOL et al® %5 L U'MacLEoD et al” (3 4
SV T O N 1O (0 (O i O N O (AN OO A0 N (AN (00 0 M { ISR SO PR ) [t KRR ST BTN (N T I [ L
-8-6-4-2 2 4 6 8 1012 14 16 18 20 22 ~8-6-4-2 2 4 6 8101214 16 18 20 22 METLEEF R 2 BRERE O LELS F A1TD % FCM A< AffEbid 52 &4, ThEFNRE
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Mean daily dry matter intake of dairy cows fed total mixed ration.
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Fig 2. Mean daily 4% FCM production of dairy cows fed total mixed ration.
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Fig 3. Mean body weights to dairy cows fed total mixed ration.

EAOLERESE, SNF £5 LU EAERIGINE
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BifEDH Y, 80 : 20K &50 : SO DERIEFETH
otze CHCH LT, CPERETHE I SO
KB THEBEEE#EY ohfid -7 MACLEOD et
al’® BEESHOEAEE BICON TAERER)
HEw ET AT &4 # Y, HERNADNEZ —UJRDANETA
et al.'” bEMOHE EHE LTV B, 45O SNF
FREIVBEATRE T 2 L ¥ - BEKEDEEL T
BLENTHD®, KZBICH W THALD SNF %
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iz ROIEEME & BEIRR A S,

Y, =0.0145 x, + 7.5198
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(n=36, r= 0.531%* )
Y= 0.4601 x, + 8.8316
(n= 36, r= 0. 543 %* )

Yo=0.0161 x; + 1.6643
(n= 36, r=0.673**)
Y= 0.5014 x5 + 3.1208
(n= 36, r= 0,676 **)
Yy ¢ 4HODOSNFE (%)
Yyt FHOREEE (%)
x1 ! TDNAEE (%)
xp ' FHEE (kg)
*% 1 P<70.01
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B BE AT D LA 50 1 504> 535 ¢ 65'%% 2111230
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RO ERBEINTVAOT, HERE LT ryED
2y A L= PERERE T LRAGEENCE T 2 BES
FIOEEE0HBIREN EREEZ SN B,

ST BHEB XU 154 BAOESEICE VLT,
FHE BIERE O RN B LU CP SREMICEEZIIR
BHuEhot, Lnl, SaETHE»S 154 3 H
F T AMEE G HAFERICH T 2 BRIZREO RS
T LI ONTHING 2ERbe D, 80 20K &50 @ 50
RO#EIEETH 12, KEvs et al.'"” ZBEREOD
HEMEVESIC BB 2 OMEELSS O E
MICh A EABELTVWE, ChigH LT, CPS
BT OBEHRELBVTEEENFEYONT Kung
and Huper'® 0#i% & —H L7,

E7, BEOHEAAL D ESRAIR—FERO A 1
BWERETET0.680kg TH Y, FHETILMALD
T T S & GEVD S BRI A S s,
50 : 50X Tid £ hEBEIMER TH b, 65 35KIck
WT HI3EE THEIMAR TH - 7o B F 0BT iR
W URDERI TS - 1o CHUCH L T80 1 20X T3
EAEEDAH LN -7, CPERETIIMEI
£ BFFEQHERIE A SNIED - 72,

FRetkE & TDN F R ofilicik o EREREH & [
Kz s,

Y3 = 0.0233 x5 — 2. 091

(n= 36, r=0.723%%)
Ys @ HI#EHE (ke
x3  TDNAEE% (%)
*% 1 P<0.01
C oElERiE TDN OF B EHHI% CHEOE LD

5, TR LOFERETHBRMEN TH 2T L 4R
LT3, BAFEBEE (F4, 19870 ® Tl
B20kgll FOE&ICESBT BT A EPREN
T AY, ZOFERIBEoZLHIC>NTHRFT S
BEBHALEETRELTWAEEL NN, TIE,
FRfaR L IREERO B L O CP S ROMERBIC
BINoDHEBITBWTAEERIEED S hlih-1z,
MacLEOD et al?®’ &EIR, 4% FCMR, HI5ES
KU RICB VT I N o OmERMEICE EEHEE
HTWELS, AEAEFEETHEECBLTXEL
fEAOH T E2MELTVE, CHSOEEITE
MACLEOD et al?® OREB TRMRASDHESTH S
T &, Mtk E BEFROLEESCP SBRE DS
BREHNTRII L EDEEBLTHEEER LN LD
S TR,

i 4 & M O ERHRAEA LR RAR T ICR L 72,
BB LUHRI L AT o— v THEHAEAES T
DNTET L, R AsEsiconTHEd
LHEDEY G, BUN (RS8O BRI D
Le#himE 2 DN TE M4 AR iR 6 Bics
B ST, TOT LI BRI R KO BT
DELHBEBLTHEEEZLOALD®E | Fx, C
P1I6BRIcE W TARDESIZ DN TBUN 5% %
HEDid 0, CP 13X EDEICDHmE6 HE LU22
BICBCTHEENBD Stz COMRRESEE
DCP EBME LB 2N TBUNMELET &0
5 Kung and Hueer'™ # £ MacLeop et al*Vm
WEE—H L1, &5, CPI3EKOTHE 6 BD
BUN 51 0 &M To 0, R L THIELH,
DHNTH50  50KITEBNTE 2 mg/dl &R bE» -
fzo LoL, EHlicsH 2 oKD DCP FEHIL
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FME L UMAHC BV TREEEEED S AT, &

53



* CUSE N EE A N L I A SFHE 3517 B MBI & EIARIF )l & DML €3BT (o i & L/
Table 7. Chemical finding of blood and serum of cows fed total mixed ration BT U 7o B ARG  BE R AR (L 28 B s o 417 S NEE bR GRS b, T
! - ’ NHELE,
Weeks in relation to parturition Weeks in relation to parturition BOU L S HMITE 5 72, FUBFEAMOREEIED SN, HEOFRENEED
—8 -2 0 6 22 —9 -2 0 6 22 REORERRAR 8 ICR L7, HBAIRORES  WECRDT AT LIEb 10,
Ht (% TP (g/dl) ;
cadBRE LG WA BE0 . 2 5§ et - i . " 2. Table 8. Incidence of treated abnormalities of dairy cows fed total mixed ration
65:35% 335 33.0 345 31.0 34 0 65t 35 7.4 6.9 6.5 Tl 6.8 Forage : concentrate ratio CP%
80:20* 360 350 365 325 350 g0:20 7.5 7.0 67 7.5 7.0 o
13 # 345 345 355 325 350 13 7.4 69 66 14 1.4 , 80:20  65:35  50:50 13 16
16 ** 345 340 355 325 350 16 765 69 66 176 16 Diarrhea 1 0 1 1 1
Albumin (g /dD BUN (mg /dD Retained placenta 0 0 1 0 I
50:50 3.7 36 36 38 3.9 50:50 124 9.5 1222 9.9° 13.9 Q7giTEn Cysk 1 1 0 1 1
65:35 327 36 36 39 40 C g5:35 10.8 9.3 1.9 13.0°b 14.2 Vagintis 0 0 1 0 1
80 : 20 38 37 37 40 41 80:20 108 8.4 132 14.7° 147 Repeat breeder 0 1 0 1 0
13 3.8 37 37 38 40 13 11.1 9.0 12.3 892 10.4° I\1/Iast_ms 0 1 1 1 1
16 37 36 36 39 40 16 1.5, 9.1 12,5 16.2% 18.1° Sprain 1 0 0 0 1
Glucose (mg /dD Total cholesterol (mg /dl) Leg edema 0 1 0 1 0
50 ¢ 50 64 59 7 63 6l 50:50 120 84 62 155 179 TOIE] it B calien 4 4 4 5 6
65 235 65 60 70 59 58 65:35 134 83 63 156 177 latal aumber of eows: need 12 12 12 18 18
80 : 20 69 61 73 61 63 80:20 128 81 58 151 159
13 65 60 71 62 62 13 125 85 62 159 173
16 66 60 71 59 60 16 130 80 60 149 170
Phospholipid (mg /dD) Free fatty acid (mEq /D Table 8. Reproductive performance of dairy cows fed total mixed ration
50 < 50 116 83 63 165 189 50 : 50 - 0.44 0.15 0.08
65 : 35 132 85 61 168 184 65135 - — 046 015 0.10 CP (%) Forage : concentrate ratio .
80:20 125 86 59 161 165 80 : 20 - ~ 047 0.2 0.1 80:20 65:35 50 :50 rean
13 125 87 62 170 186 13 = — 046 0.18 0.10 Conception rate 13 5 /6 576 57 T
16 123 83 g0 159 173 16 - 0.45 0.17 0.10 16 A8 676 T P
GOT (K. U.) r—GTP (U /D Wi 910 1212 il
50 © 50 55 39 47 57 54 50 : 50 — = 13 15 16 Calving to first estrus (days) 13 30 29 35 31
65 : 35 53 39 54 56 50 65: 35 - - 13 15 17 16 A4 o e a0
80:20 49 38 49 56 50 80 : 20 - 11 14 16 Whimm 37 33 o
13 50 38 50 58 52 13 = - 12 13 15 Calving to first breeding (days) 13 2 74 72 73
16 55 40 49 55 50 16 - - 13 15 17 16 9 o %é i
Ca (mg/dD i-P (mg/dD Mean 82 75 74
50 : 50 10.1 9.9 8.9 9.9 9.7 50 : 50 5.7 59 5.1 5.1 5. Calving to conception (days) 13 87 127 112 110
65:35 101 9.7 86 9.8 9.6 65:35 52 53 49 60 5.2 16 144 s oar o
80:20 101 9.8 87 9.8 9.8 g0:20 53 58 46 52 54 Mean 13 116 ot
13 10.1 9.9 8.8 9.9 9.7 13 5.5 5.8 5.1 5.0 5.3 Services per conception 13 1.8 2.7 23 2.3
16 0.1 97 87 97 9.8 16 53 56 47 52 51 16 98 23 4 0 5
Mg (mg/dD Na (mEq/D Mean 99 95 56
50 : 50 9.2 22 2.2 24 24 50:50 146 147 151 148 147 e o owe et oo ot ave o e
6535 2.2 22 21 24 23 65:35 146 148 151 146 146 ? SiSe ot diagoosis ol preghaniy
80:20 2.3 23 23 286 25 80:20 146 148 151 146 147
13 o9 22 g2 25 23 13 146 147 151 147 147 . _
16 23 22 22 25 25 16 146 148 151 147 146 %ﬁﬁ%i&ﬁﬁ i, St Lk BB HISH - 72, JORDAN and SWANSON'®L 53 e
. o 2 BIA MR C SMERDHHINZHBRUE TH O, £F BANFNE B ROFHINE TO A, HRICE L B
Values followed by different letters are significantly different (P<C0.057 . & B S P % .
* Forage ] concentrate ratio. : ?;iiifgffifé);;zzilg;&iifg% @ﬁﬂﬁ%f‘zfﬁtﬁ@ cP ﬁ“go}%ﬁ@fjljﬁﬁﬁiﬁh
%% CP (%) . CRath % s, SR EIEE TOEBREICPEEME (L AILD

WERED S h, £ OMOIEE TiE—EDOEA NTHNT 20 E48ELTNE, S%S oIChiks
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Influence of Forage—Concentrate Ratio and Protein Percent
of Corn Silage—Based Total Mixed Rations on Feed
Intake and Milk Production of High Producing
Dairy Cows in Early Lactation

Takeshi Banoo, Kentaro Deoka*, Satoshi Haga,

Kiyokazu Mori and Akira Minaminasur

Summary

Thirty—six high producing Holstein cows were used in a 3 X 2 factorial design to eval-
uate the influence of three ratios of forage to concentrate on a dry basis (80:20, 65:35 and
50 : 50) with two crude protein contents (13% and 16% dry matter) of corn silage—-based total
mixed rations on feed intake, milk production, daily gain and blood metabolites in early lac-
tation. Forage consisted of a 2 : 1 dry matter mixture of corn silage and chopped first cut-
ting timothy hay. Cows were fed total mixed rations ad libitum for 22 weeks after parturition.

TDN contents of 80:20, 65:35 and 50 : 50 ration were 67, 71 and 74% respectively. A]l-
though DM intake and 4 % FCM production tended to be higher as ratios of concentrate to
forage increased, differences among treatments were not significant (P>>0.05) . TDN intake,
milk SNF and protein percentage and daily gain increased as ratios of concentrate to forage in-
creased, and differences between 80 : 20 ration and 50 : 50 ration were significant (P<{0.05) .

Intake of DM, DCP and TDN, 4 % FCM production were significantly higher (P<0.05) on
16% than on 13% crude protein ration. There were no interactions between forage —concentrate
ratios and crude protein contents on feed intake, milk production, or daily gain. There was no
specific tendency among treatments on incidence of treated abnormalities and reproductive per-
formance. Serum BUN was significantly higher (P<0.05) on 16% than on 13% crude protein
ration, but blood metabolites were within normal range on all treatments.

It was concluded that the adequate forage—concentrate ratio of corn silage—based total
mixed ration fed in early lactation was 65 : 35 to 50 : 50, and that 16% crude protein ration was

superior to 13% crude protein ration.

Key word : corn silage, TMR, forage : concentrate ratio, protein percent, milk production

* Present address : Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station
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Table 1.

21T Lice RTRARE, BUAIIERELS LUER
FREZOCTNGCIBREO /IR I 1IM4ELLY
Hp#En1/3 #1114 FOR, SHETIHER
CIREDO2EBIUHPERED /3 BB THES
1, HEEI0.731 ~0.860 L BIFTH - t0 T 17,
HRIFEDITICBT 2 85D SEDRERSH T EE X v
b1 BKRETHBICAEZ VW EHESNT,

Effects of caffeine and heparin concentrations on in vitro penetration, male pronuclei

formation, normal fertilization and polyspermy of bovine oocytes matured in vitro

Concentration of
Number of

Number of oocytes

C?rff;;?e (i?:z:l) el Examined Matured Penetrated (#)? Mafl;rir;dn(;;fl fei?lri;tzl(;)y‘ Polyspermici®l®
0 0 1 20 19 1 ¢ 53) i ¢53) 1 ¢ 5.3) 0 (00
0 " 0.5 1 21 19 1 ¢ 53) 1t 539 1 (53) 0 00)
0 1 1 19 19 0 ( 00) 0 C00) 0 (00 0 (C00)
0 2 1 20 19 2 (10.5) 2 (10.5) 2 (10.5) 0 (00)
2.5 0 3 58 56 12 ( 21.4) 11 (19.6) 10 (17.9) 0 (0.0)
2.5 0.5 3 58 52 29 ( 55.8) 28 (563.8) 26 (50.0) 2 (38)
275 1 3 57 54 37 ( 68.5) 34 (63.0) 30 (55.6) 2 i 390
2.5 2 3 81 m 68 ( 88.3) 68 (88.3) 54 (70.1) 11 (14.3)
2.5 4 2 39 34 29 ( 85.3) 28 (82.4) 21 (61.8) 5 (14.7)
5 0 3 56 55 15 € 27.3) 14 (25.5) 13 (23.6) 0 (00)
5 3.5 3 62 59 42 ( 71.2) 41 (69.5) 35 (59.3) 6 (10.2)
5 1 3 56 53 45 ( 84.9) 44 (83.0) 33 (62.3) 8 (15.1)
5 2 3 78 78 74 ( 94.9) 74 (94.9) 54 (69.2) 19 (24.4)
5 4 2 33 3l 29 ¢ 93.5) 29 (93.5) 18 (58.1) 10 (32.3)
10 0 3 60 52 31 ( 59.6) 31 (59.6) 21 (40.4) 7 (13.5)
10 0.5 3 60 57 49 ( 86.0) 49 (86.0) 33 (57.9) 11 (19.3)
10 1 3 61 58 58 (100.0) 57 (98.3) 35 (60.3) 20 (34.5)
10 2 3 74 68 65 ¢ 95.6) 62 (91.2) 40 (58.8) 20 (29.4)
10 4 2 41 35 35 (100.0) 34 (97.1) 18 (51.4) 13 (37.1)
20 0 1 20 17 5 ( 28.4) 4 (23.5) 4 (23.5) 0 (00)
20 0.5 1 21 21 10 ( 47.6) 9 (42.9) 8 (38.1) 1 ¢ 48)
20 1 1 18 17 14 ( 82.4) 13 (76.5) 9 (52.9) 3 (17.6)
20 2 1 20 20 13 ( 65.0) 12 (60.0) 10 (50.0) 2 (10.0)

a @ Percentage of number of oocytes matured.

Table 2.

Regression equations for percentages of oocytes penetrated, formed male pronuclei,

fertilized normally and polyspermic in vitro, using caffeine and heparin concentrations

and some higher and lower orders of them as independent variables

Percentage of oocytes

Penetrated
Formed male pronuclei
Fertilized normally

Polyspermic

Y2={sin (-9.123 +27X1 Y% -0.000012 X15+27X2Y3-7X2%) n /180 }?
Y3={sin (~1.808+29X1 ¥4 ~1.674 X1+ 18X2 ¥4 -0.008 X2°) =/ 180 }?

Yd={sin (-13.014+5.045X1-0.21X1% +15X2"%) /180 }?

Regression equations R?

Yi={sin (-9.583+28X1¥3 - 0.000011X1%+ 78X2"3-48X2 ¥° - 1.574X2 %) n/180 }* 0. 860
0.836

0.731

0.740

X1=Caffeine concentration (mM),

X2=Heparin concentration (units /ml).
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Fig 1. Effects of caffeine and heparin concen-
trations on in vitro penetration, normal
fertilization and polyspermy of bovine
oocytes matured in vitro. The percentage
of oocytes penetrated (upper), normally
fertilized (middle) and polyspermic
(bottom) on caffeine concentrations
from 0 to 20 mM and heparin from

0 to 4 units/ml were estimated by re-
gression equations obtained from data
analysis by multiple regression shown
in Table 2.
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Effects of Caffeine and Heparin Concentrations
on 1n vitro Fertilization of Bovine
Oocytes Matured in vitro
e FIBA

4%&*

Vil #E -
A -

PHE PERE .

Akira Minamigassai, Yusuke Yamamoro, Sueharu Ito *

and Takuji Kupo BRI T AT 4 — T A ARBEIET, 2EAMOESGICAENE TON AROER

WL DETODNE B LB TDNRD 2 XAEHRT o, ETONE T, boEoa i -9,
BEARS LUEELEMETE 3 10FATRAL, EHTO TDNEBA68% & L1,
—%, ®TDNETiZ, #4973 6 . L oBESTRAL, ¥ P TDNEEBET3% L L.
fRHImK & & AR B hERE Lo, RBREBHEAK & bESREDH M5 ke o> 5580kg
KETSETE L.

BEOKRTHERICET 2 TOAMIL, (ETDNXEH244 B, & TDNXA:1216 AMT,
ETDNKIZE TDNR X081 pAS Lz, | BN hoEBIZ{ETDN K51 0. 97 kgt
7Y, ETDNE® L 18 kg ~EEICED ~F-, BTDNERES LU 1 BY:HD TDN
BEEID, £ TDNKHE TDNK L 0 BEIC/L o7, 1 kg WERICE L. TDNEZ, @K
MTERS OGNS o7, (ETDNXKOFASHIZE TDNRK LD EECEL -2, ERET
HRRECERZ I o7 REELOBRETODNESEEICDE L RTEHES 2//ETD
NESERICHE,L T, FI~110-2RBOFALEELUBEOEGENTHGE TDN K
@ TDNRICH~BELE D 7o Ln L, IR OEIEIE TDNX A58 TDN K L O FEICED
st CNOGOFEREYD, KO TON 2B ATIBNLBFBICET X852 Lick b &FEL
BN RREEOENFRDPEETE 2 EREEN,

Summary

Oocytes matured in vitro were inseminated with frozen—thawed sperm from one bull incu-
bated in Brackett and Oliphant’s medium with both caffeine and heparin for 3to 4 hr. Caffeine
concentrations were 0, 2.5, 5, 10 or 20 mM and heparin concentrations were 0, 0.5, 1, 2 or 4
units/ml.

These concentrations were combined to make 23 groups. Qocytes were transferred

and cultured in TCM—199 with 10% calf serum 5 to 6 hr after insemination. To examine pen-
etration, male pronuclei formation, normal fertilization and polyspermy, oocytes were mounted

on slides, fixed and stained 17 to 19 hr after insemination. Oocytes and sperm were cultured at

37°C with 5% COz in air throughout these experiments. Data was analyzed by multiple regres-
sion, using caffeine and heparin concentrations and some higher and lower orders of them as
independent variables and percentages of oocytes penetrated, formed male pronuclei, fertilized
normally and polyspermic as dependent variables.

The percentage of oocytes penetrated and fertilized normally in the combined use of caffe-
ine and heparin were from 47.6t0 100% and from 38.1 to 70.1% respectively. The results were
higher than the sum of the percentage of oocytes penetrated and’ fertilized normally using the
same amounts of caffeine and heparin separately, indicating the potentiation of caffeine and
heparin on in vitro fertilization of bovine oocytes matured in vitro. The correlation coefficient
between percentage of oocytes penetrated and polyspermic was significant (r=0.833, P<0.01) .
Regression equations with the coefficient of determination above 0.731 were obtained and indi-
cated that the percentage of oocytes penstrated, formed male pronuclei, fertilized normally and
indicated

polyspermic depended on caffeine and heparin concentrations. And these equations

- that the highest percentage of oocytes penetrated was about 90 to 100 % when the sperm was ex-

posed to both 7 to 17 mM caffeine and 1to 4 units/m! heparin, and the highest percentage of
oocytes normally fertilized was about 60 to 65% when the sperm was exposed to both 3te 15 mM

caffeine and 1.5to 3.5units/ml heparin.

Key words : bovine, cocyte, frozen sperm, in vitro fertilization, caffeine, heparin
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Table 3. Initial weight, final weight and average daily gain of steers

Table 1. Experimental design

~ Number of Ingredient composition of feeds(@ !’ Low TDN ration High TDN ration

TDN content

steers corn silage  concentrate Hay Initial month 10.8+0.3" 10.9+0.3
(% of dry matter) In.itial ngght kg) 348 + 19 342 + 17
T T soselan 5 68 60 20 10 Fma? WelghF (kg) 585 + 35 596 + 31
High TDN ration 5 73 30 60 10 Feeding period (days) s o
Average daily gain (kg/day) 0.97x£0.12 1.18+0.1°
1) Persent of feed dry matter.
a,b Means in the same row with different superscripts are significantly different (P<0.05 ).
1) Mean—+ S.D.
Table 2. Chemical composition and digestible nutrients of feeds éﬂ 00 ¢
=
Dry Crudte Ether  N-—free Qrude - Crude DCP TDN 3 250 | Low TON ration G0 o
matter protein extract extract fiber ash = o’
a0 High TDN ration o—oO
k) 200 r
(%) (% of dry matter ) &
Low TDN ration ! 39.8 1.1 5.0 60. 7 17.0 6.2 6.3 68.0 T 150
High TDN ration 2’ 54.2 13.0 4.9 62.0 13.2 6.9 8.7 73.0 2
-------------- A---A,,,”,”,r”.”.........._......_.._.................v.....,.......------..A,“-,,,,,,,,,,,,”,r”””......_.._..._.._.._..........‘..,,,,,,,,,,,,,,,,,,. g{) 100
Corn silage 29.3 8.8 5.4 60.6 19.8 5.4 3.7 64.3 =
Formula feed 85. 1 15.3 4.8 65. 1 7.2 7.6 11.6 81.2 @ 50 F
Hay 86.8 11.9 3.5 48.3 29. 4 6.9 6.1 50. 2 £
.E 0 & M T
1) Corn silage : Concentrate ; Hay= 6 : 3 : 1 (dry matter basis) . g 0 2 4 6 8 101214 1618 202224 262830 32 34 36
2) Corn silage ; Concentrate : Hay= 3 : 6 . 1 (dry matter basis) . 5 Weeks on feed
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Fig 1. Increases in cumulative averege body weight

gain during the feeding periods for fed Low
TDN ration or High TDN ration.
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Table 4. Dry matter, DCP and TDN intake, and TDN for lkg body weight gain

Total intake

Daily intake

. Low TDN High TDN - Low TDN High TDN
ration ration ration ration
Dry matter intake (kg) 2,145 + 196 2,170 + 11 8.6+0.72 10,0+0.1°
IDN intake (kg) 1,427+ 122 2 1,588+ gb 5.8+0.54 744018
DCP intake (kg ) 134+ 144 186 + 27 0.5+0.14 0.9+0.15
TDN intake/gain (kg) 6.1+0.5 6.3+0.5

::b Means in the same row with different superscripts are significantly different (P< (.05 3,
B Means in the same row with different superscripts are significantly different (P < 0. 01 )

1) Mean+S.D.

Table 5. Carcass traits of steers

Low TDN ration

High TDN ration

Empty body weight (kg)
Carcass weight (kg)
Dressing (%)
Primal cut meet weight (kg )
Trimmed fat (kg)
Fat thikness (cm)
L. dorsi area (cf)
9 —10—11 Rib composition
Lean (%)
Fat (%)
Bone (%)
Marbling score
Carcass grade

538+ 371 549 + 22
315+ 20 334+ 19
58.6 4+ 0.5¢° 6.0+ 2.0b
240 + 13. 4 252+ 13.8
24.6+ 604 37.6+ 428
1.8+ 0,34 2.4+ 0.1°
36.4+ 0.5 33.2+ 3.8
52.9+ 1.34 441+ 218
3.1+ 1.94 42.0+ 3.88
14.7+ 0.64 1229+ 1.68
2.0+ 0.0 2.4+ 0.5
B2:5 C2i11,B2:3,B3:1

a,b Means in the same row with different superscripts are significantly different (P<0.05)
A,B Means in the same row with different superscripts are significantly different (P< 0,01 )

1) Mean=+S.D.
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Effects of Dietary TDN Content on Growth and Carcass

Composition of Aberdeen Angus Steers

Yukinobu Sarto, Takanori Nisimura, Toshiro Sarto

Chiaki Tamura and Etsuji Ura *

Summary

Ten Aberdeen Angus steers were used in this experiment designed to determine the effects
of two different percentages of dietary TDN, 68% TDN (low TDN ration) and 73% TDN (high
TDN ration) (dry matter basis) , on growth and carcass composition. The low TDN ration
consisted of the following ratios of corn silage to concentrate to hay (dry matter basis) ,60 : 30
110 mixture ; and the high TDN ration was a 30 :60 : 10 mixture. Over the entire experimental
periods, all steers were fed rations ad libitum. Experimental periods lasted until the average
body weight in both treatment steers were reached approximately from 350 kg to 580 kg.

Steers fed the low TDN ration were slaughtered after 244 days and steers fed the high T
DN ration after 216 days. Steers fed the low TDN ration had approximately a one month lon-
ger experimental period than steers fed the high TDN ration. The average daily gain of steers
fed the low TDN ration was 0.97 kg and it was significantly lower than of steers fed the high
TDN ration which was 1.18kg. Steers fed the low TDN ration had significantly lower total
and daily TDN intake than steers fed the high TDN ration. TDN requirement per kg of live
weight gain was not different for both treatment steers. The dressing percentage of steers fed
the low TDN ration was significantly lower than steers fed the high TDN ration but lean meat
weight was not different in another gpoypof treatment steers. Trimmed fat weight and subcuta-
neous fat thickness of steers fed low TDN ration was significantly lower than steers fed high T
DN ration. The fat ratio of 9 —11—12 rib composition of steers fed the low TDN ration was
significantly lower than steers fed the high TDN ration, whereas the lean ratio of 9 —11—12 rib
composition of steers fed the low TDN ration was higher than steers fed the high TDN ration.
This data suggests that with the 68% TDN ration, it was posible to produce more lean meat
than the 73% TDN ration.

Key words : dietary TDN content, growth, carcass composition
% Present adress : Hokkaido Prefectural Konsen Agricultural Experiment Station.
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Relationship between Insufficient Fiber Intake and

Milk Fat Percentage by Lactating Dairy

Cows Fed Corn Silage Based Ration.

Hiroki Naxarsujr ¥, Satoshi Hapa, Hiromichi Kurosawa

and Noriyoshi Ogcura
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Table 1. Chemical composition of feeds used
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FeEoa A L— YRR O MM RN R SRR

ot ML iCHAHE, REGRHENET 3kg, bUE
oavHAL—Y65kg ThHLEDICH LT, HEY

=L Ao T A HESEE CHLELT%) A TRIY, &K
(G LM 10.6 %, ADF 14.5 % & 713 b (ShisE

Dry Crude Crude i i _ o B X — "

s matter  Protein Fibor ADF A L—Pi20kgs, FEICLTHA kg LR DOEDAD BN TR GIE, BLEOKESA L —Y
7 S ——a—— ALTHOF, BICHKEY (L — VERLALRE  OEIREORETS 5o BIPHL R TIEHE
Corn silags 29.3 8.2 ;ﬁ 26. 6 Ltst -T2 (RS 0. 3k) bl e THUBEY % FE->TW e DX, HEEOEFEE +oE

Grass silage 4.1 8.1 37.8 43.3 A b — ¥ OEREER B - fofon LEDNS oavHdL—Ye L, BEFARSEENE(SA0
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—6 AR, BEMERE) 2ACTERL .

T -5 OB, 5J114H~21HE L6 5 A0~
6 HA4HOZNZH 1 BMAE 1 BE L, 28, 54
BT — 9 2l WTITH 12,

BREBLUEER

BEMMICE T 2B, BRI T
He, MEHSRE ADFSRs LUAR, TisEs
T 21T, FUBBNICR Lyce 1 H 1M1 ) QREmE
HEDFEE 15. 8k T, KEHICT 2L 2. TIBTH

Table 2. Dry matter intake, proportion of concentrate to total dry matter intake, crude fiber

and ADF contents, milk yield and milk fat percentage at each stage of lactaion of

cows investigated

Stage of lactation Early Mid Late Mean (Range )
)

No. of cows ! A 17 () 5 (5) 5 (3) 27 1) ¥
Dry matter intake, kg /day /cow

Total 16.8 14.7

- ; d 13.5 15.8 (10.1—
Corn silage 5.8 7.2 8.0 6.5 E 3é-—232§
rass silage 2.0 1.9 2.4 2.0 ¢ 0.3~ 3.2)

Concentrate 8.0 5.6 3.1 7.3 ( 2.1-10.2)
Proportion of concentrate
to total day matter intake, % 53.8 38.1 22.9 45.9 (15.3-171.8)
Crude fiber content,
% of dry matter ingested 14.9 18.1 20.9 16.6 (10.6-22.5)
ADF content
% of dry matter ingested 19.1 22.6 25.5 20.9 (14.5-27.3)
Milk yield, kg /day /cow 35.3 23.8 17.8 29.9 (13.8-45.3)
Milk fat, % 2.87 3.31 3.72 3,11 (1.41—4.82)

1) Values in the parenthesis shows No. of heifers.
2 ) Expressing total numbers.

= &0TEAIEIL 45.9 %, HF15.3 ~71.8 %7,
WEATE TE T, ARG TR o3 Y
AL UEES A L— JDBEHEL2 1 1ELE
25, EECERLACLREHI 1 TH-Te Lo
-7, BEREwhicED s BREARE rYEDI VY
4L —UGHBOISOTEEER 81.3 % L5 L, W
AR TE 10 - 1o BRI E R L0
ADFE5E3, WHAAET, TnEFH 14.9% 8
F619.1 ¥ THY, OAREEE (987K TO

— v, BE) OEREDEVEBSICREARY
B 2EEL0N5, LES LUAERITOVTAE,
HEEEQTEROD L THRASIBILAT IR T d » o fodh, &F
PRI 29. O kg /day /cow & HBEIED » F205, 2
SRS 3 11 B, AICMATHTIE 2.87
%, XLIREBTRZBEEE T,
#£3ic— 4 YRERD pH, VFA#RK, AP ki
kU IEEEESIE® (Non Glucogenic Ratio N
GR) ZHEANCT Lize v— A v OWNEROpHIE

Table 3. Rumen pH, volatile fatty acid (VFA) composition at each stage of lacation

of cows investigated

Stage of lactation T Early Mid ‘ Late Mean (Range)

pH 6.9 7.0 7.1 7.0 ( 6.5- T7.5)
Total VFA, mol /dl 8.1 7.4 6.8 7.7 ( 4.6 —10.6)
Acetic acid, molar % 61.0 66. 2 67. 4 63.2 (52.5—70.1)
Propionic acid, molar % 27.0 20.7 16.8 23.9 (14.8 - 37.5)
Butyric acid, molar % 9.1 11.0 13.5 10.8 ( 6.3 —15.6)
Valeric acid, molar % 2.1 2.0 2.3 2.1 ( 09— 53)
AP ratioV 2.39 3.31 4.04 2.87 (1.40 — 4.89)
NGR? 3.00 4.10 5.10 3.00 (1.70 — 5.90)

1) acetic acid (mol/dl) /propionic acid (mol/dl} X 100
2) Non Glucogenic Ratio (NGR) = (acetic acid + 2 % butyric acid +valeric acid)/ (propionic acid+valeric acid)
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ARG OV T, R EREE O RLATEE
TELHBISMEL, Fort vBEESEL, &
HEIEEE &5 < A A IRELD - BIFICIE BT OoN
CEEEREISSEML, o4 vEBEEHSRD LT
Stz AP B LUNGR LIS ECICO>NT

B{tistoe

SERE R A S s RO MEE R 1 CaR L
7=, WELEHE L CBRITHHBHSR L FLEROM
BREE TR -7 (B r=0412, % r =
0.317) » —7%, WHMWMTE, FlsRINSHEE
ORI, EEBIICET L, Y = 0.209X- 0.248
(r= 0.662% ) 1 BEMRA B oh, FEZIEDOH
MBIE (P<0.01) A3 Hht,
ERETEADFER L EROMARER 21ZRL
+-. HEEsE L Fkc, RALPHBIUCRETE
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