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Summary

Sixieen Korcan native bulls weighing about 211 kg were randomly allotted to investigale lhe cflect
of different dietary calcium levels on performance. Feeding period was divided into growing period
and fattening periad for 180 days. Four calcium levels (0.44, 0.58, 0.72 and 0.86%,) were used ta each

period.

Rulls fed the diet cantaining 0.72%, calcium had grealer body weight gain and consumed more
feed than bulls fed diets containing 0.44, 0.58 and 0.86% calcium and improved in feed efficiency.
Bulls fed the diet comiaining 0.44%, calcium were worst in performance.

I can be concluded that Korean native bulls in growing and fattening period required no more
than 0.72% calctum in diet that contained 0.559% phosphorus, and appeared that when ratio of cal-
cium to phosphorus inlake was 1.45, performance of Korean native bulls was most beneficial.
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Introduction

Many feeds do not provide all esscutial mine-
rals in amounts which maximjze performance
of animal. An adequate calcium supply was
intimately assoctated with increasing animal per-
formance. Calcium deficiency may occur when
finishing catte are fed heavily on concentrates
and limited quantities of nonlegume roughage,
especially voung cattle for a long period. Adding
calcium to such a ration increased the rate of
gain. and improved feed utilization (Cnsminger,
1987). Even nonlegume forages contain more
calcium than cercal grains, this indicates that an
inorganic source of calcium js less necessary when
large quantitics of roughage are being consumed.
Aithough a sufficient calcium was offered,
unbalanced to phosphorus or magnesium et al,
on the contrary. adverse effects or no benefits
may be occurred. The higher level of phosphorus
reduced weight pains, but additional calcium
overcomed this depression. Caleuli incidence was
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reduced by increasing dietary calcium, withdrawal
of caleium from the skeleton occurs whenever
dictary supplics are inadequate to meet physio-
logical requirements (Hoar et al., 1970). Calcium-
deficient lambs did not consume adequate calcium,
offcred free choice, to maintain total bone calcium
(Pamp et al.,, 1977). Limestone supplementation
of high-concentrate diets to supply more calcium
than needed for growth and development of cattle
has been received considerable atlention (Russell
et al., 1980; Zinn and Owens, 1980; Haaland and
Tyrrell, 1982: Rust and Qwens, 1982; Goetsch and
Owens, 1985).

Under the condition of Korean farm which
largely offered much formulated ration to animals,
optimal calcium supply to ration is very impor-
tant. Therefore, this experiment was carned out
to determine the optimal calcium level necessary
to meel the performance of Korean native bull.

Materials and Methods

Sixteen Korean native bulls, 21} kg initially,
were randomly allotted to omne of four diets
containing 044, 0.58, 0.72 and 0.86% calcium,
Feeding trial was divided into 2 periods of gro-
wing period, 210 kg initial body weight and
fattening periad, 310 kg initial body wcight at
an interval of 3 months. Concentrate and rou-
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ghage (rice straw) were fed ad Lbitum in individual
feed container throughout the experimental period,
Water was available to the hulls by water cup
al all times. Dictary calcinm levels were adjusted
by limeslone supplementation to the basal ration
and the dietary phosphorus fevel was adjusied
to 0.55% by the addilion of tricalcium phosphate.
Basal rations were formulated to contain 2.6 Mcal
metabolizable encrgy per kg, and dietary crude
protein content in growing and fattening period

TABLE 1. COMPOSITION CF DIET

was 14%, and 11%, respectively. Composilion of
experimental diets are shown in table 1. Bulls
were weighed at 15-day intervals belore the
morning feeding and feed intake was recorded
duily.

Data were analyzed by analysis of variance
as described by Steel and Torrie (1960). Signifi-
cant differences among means were defected by
least significant difference.

Period _ Growing _ _ _ Fartening
_ Calcium level (%) 0.44 0.58 0.72 .86 0.44 058 072 086
Ingredient composition (%)

Yellow corn 3200 31,70 3570 4000 3500 3600 3770 3770

Wheat 20.00 20.00 14.50 10.00 20.00 20.00 2000 20.00

Wheat bran 32.80 32.90 33.30 32.20 38.30 36.90 34.80 34.50

Soybean meal 8.50 8.40 9,10 10.00 = - - -

Tapioca 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Limestone 0.70 1.00 1.40 1.80 0.70 1.10 1.50 1.80

Tricalcium phosphate 0.20 0.30 0.30 0.30 0.20 0.30 0.30 0.30

Trace mineralize salt' 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Vitamin® 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Chemical composition

Crude protein (%) 1406 140f 401 1402 1136 1123 1105 11.00

Crude fat (%) 2.61 2.60 2.68 2.74 PLTR 274 273 2.72

Crude fiber (%) 475 475 479 474 481 472 4S8 455

Crude ash (%) 4,59 4.88 5.30 567 4.3% 4.69 5.01 5.29

Caleium (%, 0.46 0.57 0.72 087 0.44 0.59 0.74 0.85

Phosphorus (%) 0.55 0.55 0.55 0.54 0.5% 0.54 0.53 0.52

ME {Mcal/kg) 2.62 2.61 2.60 2.60 2.60 2.60 2.60 2.59

' NaCl, 94%; Mn, 027: Mg 0.1%; S, 0.05%,; Cu, 0.025
* Coriaing the tollawing ingredients per kg: vitamin A, 3,300 M vicamin 2. 330 1U; vitamin E, 221 ]i)/kg

Reasults and Discussion

Daily body weight gain, daily feed intake, feed
cfiiciency and daily calcium intake for bulls fed
the diets containing 4 levels of <calcium in
growing, [attening and overall periods are pre-
scnted in table 2, 3 and 4, respectively.

Daily body gains of Kaorean bulls in growing
and overall periods werc not affected by dietary
calcium levels, but bulls fed the diet containing
0729, calciom gained significantly (p < .09)
greater among all treatments in fattening period
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Co, 0.01%,; Zn, 0.008%; 1, D.0079.

and bulls fed the diets containing 044 or 0.58
7, calcium gained signiftcantly (p < .05) less than
bulls fcd the dict containing 0.72% calcium.
Although no significant differences in body weight
gain of bulls during the growing or overal] period
were obscrved, these data foltowed the samc
tendency as was observed 1 fattening period.
It tended that bulls fed the diet containing 0.72
9, calcium had a grealer body gain. This resull
was similar with the finding of Wheeler et al.
(1981) who observed that Simmenial crossbred
steers (average weight, 263 kg) fed diets containing
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TABLE 2. EFFECTS OF DIETARY CALCIUM LEVELS ON PERFORMANCE OF KOREAN NATIVE BULLS IN
GROWING PERIOD

Item Culcium levels, % F
0.44 0.58 Q.72 0.86 test

Initial body wt. (k) 212.5 2110 211.5 211.0

Final body wt. (kg) 305.3 3148 322.0 313.8

Total hody gain (kg) 92.8 103.8 110.5 102.8
Daily body gain (kg) 1.03 1.15 1.23 1.14 NS
Concentrate intake (DCI) (kg/d) 5.33 545 5.55 5.42 NS
Roughage intake (DRI) (kg/d) 1.97 2.01 2.30 2.02 NS
DCI/DRI 2.7 2.71 2.41 2.68 NS
Feed intake (kg/d) 7.30 7.46 7.85 7.43 NS
Feed/gain 7.240 6.49° 6.38° 6.5480 5%
CP intake (kg/d) 0.85 0.87 0.90 0.86 NS
ME intake (Mcal{d) 16.54 16.90 17.56 16.84 NS
Calcium intake (g/d) 30.34¢ 38.65¢ 48.01° 53.68° 1%
Calcium/phosphorus’ 0.96d 1.20¢ 1.450 1.68° 195

Means in (he same row with different superscripts differ.
NS: Not significant.
! Ratio of calcium intake to phosphorus intake per day.

TABLE 3. EFFECTS OF DIETARY CALCIUM LEVELS ON PERFORMANCE OF KOREAN NATIVE BULLS IN FAT-
TENING PERIOD

PN , Calcium levels, %, H F
0.44 0.58 0.72 0.86 test
Initial body wt. (kg) 105.3 314.8 3220 313.8
Final body wt. (kg) 3853 394.5 416.3 3973
Total body gain (k) 80.0 79.R 943 83.5
Daily body gain (kg) 0.89¢ 0.90° 1.05% 0.937 5%,
Concentrate intake (DCI) (kg/d) 5.96 6.44 6.82 6.25 NS
Roughage intake (DRI) (kg/d) 2.31 2.17 2.58 2.47 NS
DCI/DRI 2.58 2.97 2.64 253 NS
Feed intake (kg/d) 8.27% .61 9.40% 87200 5%
Feed/gain 9.29 9.57 9.0l 9.43 NS
CP intake (kg/d) 0.80° 0.84%0 0.89° ().828b 5%
ME intake (Mcal/d) £8.64° 19.70%° 21.24% 19.61%0 5%
Calcium intake (g/d) 34.29¢ 44 950 58.13¢ 62.05% 1,
Calcium/phosphorus’ 0.97¢ 1.198 1.44° 167" 1%
Means in the same row with different superseripts differ.
NS: Not signilicant.
' Ratio of calcium intake to phosphorus intake per day.
0.709% calcium had higher average daily weight gains for bulls fed the diet containing 0.72%
gain than for sleers fed diets containing 0.35 or caleium in the f{attening period were attributed
1.05% calcium, although there was no significant to incrcase in ME intake associated with optimal
{p > .05) diffcrence. Higher (p < .05) average daily level of calcium addition. ME intake was 13.9%,
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TABLE 4. EFFECTS CF DIETARY CALCIUM LEVELS ON PERFORMANCE OF KOREAN NATIVE BULIS IN

OVERALL PERIOD

- Calcium levels, % F
044 05K 0.72 0.86 test

[aitial body wt. (kg) 212.5 211.0 211.5 211.0
Final body wt. (kg) 1923 4025 416.3 397.3
Total body gain (kg) 179.8 915 204.8 [86.3
Daily body gain (kg) 0.96 1.93 1.14 1.04 NS
Concentrate intake (DCI) (kg/d) 5.65 5.95 6.19 5.84 NS
Roughage intake (DRI (kgfd) 2.14 2.09 2.44 2.28 NS
DCI/DRI 2.64 2.85 2.54 2.60 NS
Feed intake (kg/d) 7.790 8.0430 8.63 8.08e> 5%,
Feed/gain 8.11 7.81 7.5 .17 NS
CP intake (kg/d) (.83 .86 0.902 .8480 5%,
ME intake (Mcalfd) 17.88® 18198 19.338 18.208P 5%
Calcium intake (g/d) 32.93¢ 4].52¢ 52.900 57.088 A
Calcium/phosphorus' 0974 1.19¢ 1.44¢ 1.68° 19,

Means in the same row with different superscripts differ.

NS: Not significant.

' Rativ of calciwn intake to phosphorus intake per day.

greater for bulls fed the diet containing 0.72%
calcium than for bhulls fed the diet containing
0.44%, calcium. Vaner and Woods (1972) reported
that animmal performance was increased when cattle
were fed a 0419 calcium ration (dry matter
basis) as compared with one containing 0.207,.
However, increasing the calcium content above
0.419, did not increase gains. They concluded,
when intakes are restricted as in a digestion,
calcivm levels higher than  0.40% might be
advantageaous.

Ratio of intake of concentrate to roughage
ranged {rom 2.56 to 2.94 and concentrate intake
of bulls by ad libitum was greater about 2.67
times than that of roughage. Although there were
no significant differences among (reatments in
respective feeding periods, it tended that ratio
of intake of concentrate to ranghage was lower
in bulls fed the diet containing 0.72% calcium
in the growing and overall periods. Howcever, bulls
fed the diet containing 0.86%, calcium was lower
:nt the fattening period. This means that increment
of dietary calcium to optimal level induced to
increase of roughage intake. According to the
reports of Davidson and Wood (1961) or Vaner
and Wood (1972), this resuit is due to increase
of cellulose and energy digestibilities of animal
by calcium addition.
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Daily lced intake was not significantly affected
by dietary calcium fevels in growig period, but
bulls fed the diet containing 0.72% calcium con-
sumed significantly {p < .05) more feed than those
fed the diets containing 0.44% calcium in fatlening
and overall periods. This resulls was similar to
the findings of Pond (1983) and Whecler ¢t al.
(1981) wha reporled that feed consumption was
rol significantly affected by dietary calcium levels
between 0.35 and 1.059,. However, Hoar et al.
{1970) found that increasing dietary calcium Jevel
from 0.28 to 1.209, resulted in significantly (p <
.05) greater weight gains and feed consumption.
And Underwood (1966) found that dairy cattle
and lambs which were fed calcium-deficient diet
had depressed weight gain and lowered feed
intake.

Bulls fed thc diet containing 0.72% calcium
in grawing period improved (p < .05) in feed
efficiency among treatments. And also, although
no significant differences in feed efficiency of bulls
during the fattening or overall period were ob-
served, thesc data followed the same tendency as
was observed in growing period. This resull was
similar with the finding of Wheeler et al. (1981)
who observed that Simmental crossbred steers
(average weight, 263 kg) fed diets containing
0.70%, calcium had more efficient feed conversion
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than for stecers fed diets cantaining 0.35 or .05,
calcium,  althaugh there
(p > .05) difference.

Daily crude protein and metahalizable energy
intakes of bulls in growing periad were not signi-
huy
those of bulls in fattening and overall period
increased pregressively within range of 0.44%, and
0.72%, ol dietary calcium levels and then tended
(o te decreased in (0.86% calcium level.

was no  significant

ficantly affected by dictary calcium level,

Daily calcium intake of bulls fed diets con-
taining various levels of calcium ranged from
30 ta 57 g and was progressively increased (p <
.01) with increasing dietary calcium levels. There-
fore, indicate
bulls was greatly influenced by dietary calcium

-evels and calcium appetite was not reduced within

the data that caleium intake of

these calcium ranges.
From the abave results, ratio of calcinm ta

phospharus intake of 1.45 appeared most desirable
in Korcan natlive hull. As dietary calciom [evel
increased from 0.44 to 0.729,, perfarmance of bulls
was enhanced significantly {p < .05) in lalicning
period. hut dietary calcium level higher than
0.729% had adverse elfects an body weight gain.
Therefare, it was shown that dietary calcium level
which exceed 0.729. or lower belcw 0.44F, fer
Korean native bulls between 200 and 400 kg had
the deterimental cffect on performance. Henee,
there was a level of calcium addition abave which
further increases were of no henefit and, under
certain conditions, had adverse effects on feed
intake and weight gain. This calcium level is
slightly higher than that recommended by NRC
(1984) for beel cattle. Owens and Arp (1983),
whereas, suggested that favorable perfarmance
responses were consistent only when the basal
diet contained less than 0.359. calcium. QOn the
other hand, Wise et al. (1962) observed better
srowth and more elficient feed conversion by
Hereford calves fed diets containing 0 1% calcinm
than those by calves fed diets containing (.279%
calcium. These results mcan that the effect of
dietary calcium on performance can ke variakle
due to differences in diets, breeds cf cattle and
experimental caonditions.

Accarding ta this result, it was concluded that
Karcan native bulls required namore than 0,729
caleinm in diet that contained 0.55% phos-
phorus. Particularly. it was shown that adequate

calcium intake of bulls in fattening period {(30¢-

KOREAN NATIVE CATTLE

400 kg) played important role on performance.
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