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Influence of Mountanious Environments on the Blood Constituents

in Grazing Steers

Satoru KATO, Shigeki MAESHIMA , Takeshi OHISHI and Sumio INUZUKA

Synopsis

This experiement, one of the fundamental studies on increasing the productivity of beef
cattle, was carried out to investigate the influence of the mountainous rearing environment
on the blood constituents in grazing steers at Oishi Farm (800m in altitutde). The animals
used here were Japanese Black steers, 8 months old at beginning of the experiment. The experi-
mental period was about 7 months from May 29 tili December 25. The number of red blood
cells (RBC) and white blood cells (WBC), total protein (TP), glucose (SG) and total cholesterol
(T. ch) concentrations in blood serum were estimated.

The results obtained were as follows: 1) Average number of RBC and WBC during the
entire period laid within the normal limits. However, the number of RBC increased gradually
with age. It was assumed that this fact would be of much value for the object of improving the
meat color. 2) Levels of TP were slightly down and maintained relatively constant levels at any
age through the experimental period. The correlation of TP contents with TDN and DCP intake
were statistically insignificant. 3) Serum glucose concentrations were influenced by feed intake
and environmental temperatures but those levels remained in the physiologically normal range
through the experimental period. 4) Average T. ch levels during the entire period laid nearly
within the normal limits, although the levels tended to be down in summer time and to be
raised from autumn time. 5) No problem was found in animal health during the entire period
in each steers. 6) From analysing these results, it was possible to elavate by means of the
feeding in mountainous regions, in spite of unfavourable environmental condition.

* SE#ASEH BT (Oishi Farm, Kinki Univ., Shimizu-cho, Wakayama-Pref, 643-04 Japan)
*AOE R P I RE SR FE S IFISE (Lab. of Animal Science, Dept. of Agriculture, Kinki Univ., Higashi-Osaka 577 Japan)
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Table 1. Meteorological records for recent five years
from 1974 to 1978 at Oishi Farm

emperature infall
Mt Max. e Mini. (9 ata.m.9 Rg:lnm)
Jan. 3.3 —3.9 —1.2 56.3
Feb. 4.9 —3.5 —0.5 111.5
Mar. 8.6 0.1 3.8 114.2
Apr. 17.0 33 10.7 200.3
May 20.0 9.5 15.1 168.2
Jun. 21.9 14.5 18.6 304.5
Jul. 269 18.1 226 179.3
Aug. 26.7 19.8 23.0 200.4
Sept. 25.0 14.5 19.7 2239
Oct. 18.9 9.5 14.3 163.2
Nov. 14.6 3.0 8.6 122.1
Dec. 8.8 —1.0 37 84.9
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Table 2. Seasonal changes in amounts and times of herbage intake and
species of main native plants ingested by steer

Amounts of Times of
herbage intake herbage intake Species of main native
(kg/day) (hr/day) plant ingested
No.l * No.2 No.1 No.2
May ** 39 15.9 2.8 5.1 Silver grass, Japanese Rose
Jun. 11.9 12.9 4.9 4.8 Silver grass, Japanese Rose
Italian ryegrass
Jul. 13.9 159 4.5 4.4 Silver grass, Japanese Rose
Todashiba
Aug. 14.9 10.9 5.5 5.2 Silver grass, Todashiba
Sept. 16.9 14.9 5.3 5.5 Silver grass
Nov. 16.9 19.9 5.4 5.3 Silver grass

* ; Sampling number of Japanese Black Steers

*% . The latter part of a month

Note: The amounts of herbage intake were determined by use of body weight
differences.

Table 3 Seasonal variation of chemical composition of main native plants (%)

; Sampling | Mois- Crude Crude Crude Crude
Species date ture protein | fat NFE fiber ash
May 30 | 77.7 2.7 0.7 10.9 6.9 12
L2 | 762 2.3 0.8 113 8.3 1.2
Silver  |Jul.28 | 75.5 1.9 0.7 11.4 9.0 1.5
grass Sept.2 | 715 2.0 0.7 14.0 10.2 1.6
Sept. 26 | 61.2 2.0 0.7 20.8 13.8 1.6
Nov.30 | 523 1.6 06 232 204 1.9
May 30 | 70.6 45 12 163 5.9 1.6
Tpanest | yuio | 69.1 43 1.0 17.7 6.2 17
Jul.28 | 66.7 45 1.1 19.4 6.6 1.7
- [Jul.28 | 723 32 0.8 144 8.9 1.5
Todashiba: o1 2 | 686 1.8 0.6 16.3 11.4 13
Italian
yegrass |17 | 876 33 0.7 34 3.3 1.8
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1. Table 4 Composition and amounts of supplementary
feed given
Composition Amounts
Wheat bran 2.2 kg/day
Orchard grass
and Ladino 1 kg/day.fresh (May—Jul.) *
clover mixture
Salt 7 g/day
Ca 5 g/day **
Rice straw 0.8 kg/day (Dec. 16—25) *
* : Feeding period

ek .

Calculated from the calcium contents in

Hi—Koroikaru given.
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Table 5 Growth of steers and seasonal changes in their body temperature

Blood-gathering date
Steer | May Jul. Jul. Sept.  Sept.  Oct. Nov.  Dec.
No. 29 2 27 2 27 30 30 25
Body 1 175 191 209 230 252 271 280 291
Weight (kg) 2 220 243 259 281 285 300 313 315
Body 1 387 389 389 388 386 386 384 385
t(grg;;erature 2 38.8 386 38.6 38.8 38.6 38.5 38.1 38.0
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Numbers of red blood cell (10% X/mm?*)

i 1 l 1

May 29 July 2 July 27 Sept. 2 Sept. 27 Oct. 30 Nov. 30 Dec, 25

Month days

Fig. 1  Seasonal changes in numbers of red blood cell
in Japanese Black Steers
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Table 6. Seasonal changes in intake of dry matter
(calculated values) and digestible nutrients
(calculated values) eaten by steers (kg)

Date | Steer No. D.M. D.C.P. T.D.N.

1 3.017 0.326 2.156
May 26 2 5693 | 03506 | 3692
June 30 1 4,759 0.403 3.147
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Fig. 2  Seasonal changes in numbers of white blood cell
in Japanese Black Steers
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Fig. 3  Seasonal changes in levels of serum total protein
in Japanese Black Steers
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Fig. 4  Seasonal changes in levels of serum glucose in
Japanese Black Steers
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Fig. 5 Seasonal changes in levels of serum total cholesterol
in Japanese Black Steers
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