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Summary

Objectives of this study were to monitor mineral
status of range steers throughout a complete year by
determining mineral content in liver blopsies, both
pigmented and white hair, and in blood plasma; and
used these criteria to test the effectiveness of
feeding mineralized salt. Samples were taken,
starting shortly after weaning and at 5 times during
the year, which represented major feed changes, from
44 steers at 2 locations. Half of the steers at each
location received a commercial trace mineral salt mix
with bonemeal and at 1 location .0D025% Se added to
the mix and half received plain fodized salt.

Welghts were taken at each sampling time, forage
samples were analyzed for mineral content throughout
the year and intake of the mineral mixes recorded.
Weight gains at 1 location for the year were 157:5.8
and 167=3.3 kg for the control group and mineralized
salt group (P>.05), respectively, and 225-4.6 and
240=9.8 kg at the other (P>.05). However, the min-
eralized salt plus Se did provide higher gains
(P<.01) during the winter on the latter group.
HMarginal to deficient conditions existed for Cu, 2Zn,
Co, Se, and P at various times at one or both of the
locations. The mineral mixes alleviated the defici-
ency for Se, Co and at times Zn, but was not effec-
tive for Cu or P, There was little correlation
between mineral content of hair samples and levels in
the liver or plasma. Mineral content of the plasma
was not always reflective of that in the liver, Data

also shows that sampling at a single time may lead to
erroneous conclusions.

Introduction

Animal performance can be affected by the levels
of trace elements in their diet. However, without
the onset of symptoms of acute deficiency, it {is
difficult to establish the nutritional status with
respect to these components, particularly with the
complex interactions that exist. Ultimately tissue
levels have to be correlated with dietary intake and
performance. Many beef producers in eastern Oregon
routinely provide trace mineral supplements om the
assumption some deficiencies exist.

Copper (Cu) deficiency is suggested from various
studies, based on plasma and hepatic levels in cattle
from different areas in Oregon (Dent et al., 1956;
Adams and Haag, 1957; Raleigh and Wallace, 1962) and
the Cu and molybdenum (Mo) levels in feeds (Dent et
al., 1956; Kubota et al., 1967). Kubota and Allaway
(1972) classified western Oregon as deficient and
eastern Oregon as "variable” regarding the selenium
(Se) level of forages. Marginal zinc (Zn) deficien-
cies are considered a possibility in Oregon (Mayland,
1977). Kubota (1968) classified the Westerm [Unirted
States as an area adequate in cobalt (Co).
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The objectives of this study were to monitor
mineral status of range steers on a year-round basis
via mineral content in liver biopsies, both pigmented
and white hair, and blood plasma as indicators of
mineral status and needs; and to test the effective-
ness of feeding trace mineralized salt.

Materials and Methods

The investigation was conducted at 2 locations, 1
in northeastern Oregon at Union and 1 in southeastern
Oregon at Burns. Management practices and mineral
needs are quite different between the 2 regions.

Twenty-two Hereford X Angus and 22 Hereford X
Simmental steers were selected at weaning from
experimental herds at Burns and Union, respectively.
These groups were stratified by weight into 2 groups
at each location and randomly assigned to receive
plain salt or a trace mineralized salt and bonemeal
at Burns and bonemeal plus Se at Union (rtable 1).
Salt supplements were fed on a free choice basis.

Samples and shrunk weights were taken 5 times
throughout the year at each location. Steers were
weaned and weighed at Burns September 11, 1985, with
samples taken on September 19. Subsequent weights
and samples were taken on October 29, 1985,

May 15, 1986, July 19, 1986, and October 9, 1986.
The September 19 sample period represents the period
up to and shortly following weaning; with cthe
October 29 sample following flood meadow aftermath;
May 15, meadow hay through the winter; July 19, high
quality crested wheatgrass; and October 9, mature
crested wheatgrass. Steers were weaned and welghed
at Union September 18, 1985, with samples taken on
September 25. Additional weights and samples were
taken on November 23, 1985, April 7, 1986,

June 26, 1986, and September 17, 19856. The
September 25 sample period represents the period up
to and shortly following weaning; with the

November 23 sample following fescue pasture most of
the period, and rain damaged second cutting alfalfa
the last 15 days; April 7, rain damaged second
cutting alfalfa through the winter; June 26, fescue
pastures for the first half; and high qualicty
forested range the latter half; and September 17,
mature forested range.

Liver samples were collected by the technique of
Bone (1954) through an incision between the eleventh
and twelfth ribs about 25 to 30 cm ventrolateral to
the junction of the spine and ribs. Hair samples
were taken from both pigmented (at the biopsy site)
and nonplgmented sites (neck, cheeks and on the
forehead when that was the only white hair avail-
able). Coarse hair was shaved off to about .65 cm or
less with the sample taken from the remaining hair
close to the hide. Plasma samples were also ob-—
tained, Feed samples were collected on a monthly
basis or when new pastures were utilized throughout
the experimental period.

A Jarrell-Ash atomic absorption spectrophotometer
was used to measure Cu and Zn concentrations on




dfluted plasma sampies and in the feed and livers
after acid digestion. The Co levels in the feed and
liver, Mo levels tn feed, liver and plasma and
manganese (Mn) in feed, liver and plasma were
determined on a Perkin Elwer 30-30 with a Zeeman
background corrector after acid digestion. A mixture
of nitric and perchoric acids were used for all acid
digestions. Selenium in the feed and tissues were
done according to a fluorometric (Watkinson, 1966).
The method of Chow and Omaye (1983) was used to
determine vitamin E levels in plasma. A bovine liver
reference standard (NBS) was used in all analyses.

Resul ts and Discussion

Dally gains are presented in table 2., There was a
slight positive response to trace mineralized salt
but was only significant for the winter period at
Union. Based on past history, this was probably a
response to the Se addition.

Intake of minerals from the mineral supplements
and requirements based on body welght for steers at
Union and Burns are presented in tables 3 and 4. The
beavier Union steers consumed less supplement, there-
fore a smaller pe-rcentage of their mineral require-
ments were supplied by the supplement. Half or more
of the requirement for Cu, Zn, Mn and Co was supplied
by the supplement in Burns and for Se, Zn and Co at
Union. Only small fractions of magnesfum (Mg) or
phosphorus (P) requirements were provided by the
supplement at both locations. Mineral composition of
the forages consumed is presented in table 5.

Vitamin E levels in the plasma (table 6) varied
considerably throughout the year and between loca-
tions and ranged from 1.4 to 11.5 wg/ml. In con-
trast, vitamin A levels did not significantly
fluctuate throughout the year and ranged from .8 to
1.2 yg/ml (not shown).

Mineral concentration of pigmented and white hair
are presented in table 7. It does not appear that
the use of hair mineral content as an indication of
mineral status is feasible. The mineral content is
affected by season, breed, hair color within and
between breeds, age and body location. Hair Se
levels did give a rough estimate of Se status. The
disadvantage connected with hair samples though of
thoroughly washing, foreign contamination, location
on animal, etc., would appear to outweigh the use of
hair in lieu of blood Se to assess Se status.

Hepatic and plasma mineral levels in steers at
Burns and Union throughout the year are presented in
table 8. Marginal to deficlent conditions existed
for Cu at all sample periods at Union and sampling
periods 3, 4, and 5 at Burns. The mineralized salt
did not significantly alleviate the Cu problem. Zinc
levels were deficient following weaning at Burns and
following the winter period at Union, with the
supplement providing little relief. Selenium levels
were adequate at Burns and deficient at Union
throughout the year. The inclusion of 25 ppm of Se
in the salt mix alleviated the deficiency at Unionm.
Cobalt was borderline to deficient at Burns during
the winter, with the mineralized salt providing
adequate Co to correct the deficiency. Phosphorus
levels were adequate throughout at both locations
with the exception of the summer period at Union.
Bonemeal at the rate of 12.5%1 of the salt-mineral mix
did not eignificantly elevate P plasma levels.

In conclusion, hair does not appear to be a reli-
able indicator of mineral status or needs and mineral
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content of the plasma was not always reflective of
that in the liver. Data also indicate sampling at a
single time may lead to erroneous conclusions.
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TABLE 1. MINERAL COMPOSITION OF TRACE MINERALIZED
(TM) LOOSE SALT SUPPLEMENTS USED AT UNION AND BURNS.
Mineral 18 2b
% 7
Manganese . 180 .160
Iron .200 .210
Magnesium .037 L350
Cobalt .006 011
Copper .035 .030
Iodine .010 .011
Zinc .350 .350
Sodium Chloride 97-99 97-99

8Used at Burns for the duration of the trial and fed
in a two compartment box with half containing TM salt
and other half 507 TM salt and 50% bonemeal. Used at
Union until August 1 with .0025% Se and 12.5%
bonemeal,

bysed at Union from August ] to September 17 with
-0025Z Se and 12.5% bonemeal.

TABLE 2. AVERAGE DAILY GAIN (kg/day) OF STEERS
DURING THE DIFFERENT SEASONS AT BURNS AND UNION.
Union Burns
Season Days Salt TMZ Days Salt TM3
Fall 63 .39 45 48 42 43
Winterd 138 .35 .47 198 252 .S58
Spring 80 .91 .91 61 .96 215
Summer 83 .95 .89 B6 =-.29 =.15
Overall 364 .62 .66 393 .40 42

8Trace mineralized salt.

PYinter gains at Union were different (P<.05).



*18173 pelsy] s=1ep Araee yijm ‘uosess Bujzead s anoy8noaya Ajredjpojaed usiel

sardwes sijussaidayy

r43 81" £ 10° £°6 z°1 79 yy* 0L T0° 9°h S*1
oy vz" 6°1 zo" 1°s 6" z6 Lo* eore LE0% L€ 61

1§ /i G g"11  z0° 69 15 19 or- v gL - 9°Z

17 60" 0*zZ1 10° %1 - - 9*¢z 20° - z°s glauung
- - 6°€l  Z0" fisdpa

- - 1"61 20" - Sy - - g'81 Z0* - £°5 gdutads
£S 80° o Tl 657 S°E - 8" z'81  €£0° 9°6 66 I21UTH
89 vo* £%8z 1Z° 9°1 z°t £y L0° I"%1  10° - VT4 1184
up Lol uy a5 OH nd uy (19 uz a5 OH no UosE3S

suang uojun

“(9dLLVH K90 40 8%/Tu) SNUNE ANV NOINN IV SHAEIS A8 GIHNSNOD SIOVHOA A0 NOILISOdWOD TIVHENIH G dATdVL

=3y /8w oy ‘uy

f8%/3uw 1 ‘od

£8y /8w o ‘uz

$83/8w g ‘nd - 861 ‘DiNg

*193ujm Sujanp Key jo ayEIU] painsesw JENIOE J103 adaoxa ‘jyl8jem Lpoq ¥7 SB pelEBW}IEdp

6y1 (&4 0°S 89" 162 702 1%6L 78 8°9 1843 Jawwng
6y 782 0°S L5 162 £1Z 1°62 LS e YGE dujads
101 9t i 65° 961 LLT 9*6l Ly 6°6 80€ A33UTH
101 9sT A 6€° 961 LY 9°61 1€ 6°¢t w6l T1®8d
S Buw Suw Suw Suw Bu 8w Suw 8y )
HL 197p HL 191Pp WL 19JPp HL 191p a8ey8noa eELEL uosEas
£q uy £q uy £q uj Aq uj jo jo pus
pajTddnsg nkuﬁzcow pat1ddng akuﬁswem paj1ddns avmuﬂzvmm pay1ddns avmuﬁzvum g@YBI1Uul u:m«os
pod

ssauesue)

11Bq0D

QUTZ

B |

addo)

==r

“IVIYL FHL 40 SNOSVAS LNIYAJAIa FHI ONTENd

Ava ¥3d INIWATddNS QIZITVHANIW ADVHL FHL Ad

(417d4NS SINMOWY OGNV SN¥Ag LV S¥IILS IHL 40 SINAWAYINOAY TIVHINIW A¥VIZIA AILVHILSA ANV SYILS 40 SLHOTIA Aqod "% IT4VL
«3x/8%uw oy ‘uq  f8y/8w [+ ‘op i8y/3uw pg ‘uz f8y/8w g+ ‘ag 8y/8uw g ‘np - y861 ‘DiNgq
qySyem £poq %z sE palEBW]ISHp
89 08€ gie S6° CIl <8z 08° 06°1 2 11 9¢ S'6 vy Jlswung
08 0Z¢E LT 08- 951 one (AR 09°1 9°¢l %9 0°8 10% 8uyads
LS 792 6°1 99° fAR 861 08* el A )| £S 99 8ZE a83UTH
¥9 (AN 1°2 £6° el 661 88" 90°1 Tl (4 £°6 £92 T1®d
Juw Ju Sw duw Bu Bu Ju Bu Ju Buw 8y R
WL 197p WL 191pP WL 191P HL 19}p WL 191P adeysnol UOBESE UOBE3S
Aq ug Aq ug £q ug Aq uy Aq ug jo jo pus
paj1ddng nvmuﬂsuwm paj1ddnsg auwuﬁzwum paj1ddng nku“:umm pej1ddns aﬂwuﬂzcom pay1ddns nvmuasvux g@iEIUL 1ydyan
Apog
asaueduel 11BqOD oujz unjuayas 1addop

“IVIdl 3L 40 SNOSV3S INI¥I4410 FHL SNI¥WNA AVA ¥3d INIHIATddNS GIZITVHINIH
ADVEL IHL A Q3TTddNS SINNOWV ANV NOINMN IV S¥IALS FHL 40 SINIWIYINDAY TVYINIW RAYVIIIA ATIVA GALVHILSI ANV S¥3dLS 40 SLHOIAM AQOE

“t 374VL

B4



e(HL) INIWATddNS AIZI'TVYANIN 40Vl ANV (S) L1VS Q421001 ¥0d NOINN QGNV SNund L

PLASMA LEVELS OF VITAMIN E OF STEERS AT

UNION AND BURNS AT DIFFERENT STAGES OF THE TRIAL.

TABLE 6.

Vitamin E (pg/ml)

Union

Burns

™

Salt

THE

Salt

Stages
Weaning
Fall

7.1
4.8

7.5

3.8

3.8
1.8

8.7

5.8
10.2

5.3
11.5

1.4
8.8

Winter
Spring

B.4 5= 5.4

4Trace mineralized supplement

Summer

AVERAGE MINERAL CONCENTRATION OF HAIR

TABLE 7.

Burns

Union

(COLORED VS WHITE).

Se
.60
.41

Zn
142
150

Se
ezl

Zn

Cu
4.9

Treatments:hair

4.9
6.3

127
150 .18

6.0

colored
white

Salt

«50
.32

140

5.3

.39

135
148

5.4
6.5

colored
white

a .
B

™

157

6.7

.30

dTrace mineralized salt,
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