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MINERAL STATUS OF BEEF CATTLE IN EASTERN
DOMINICAN REPUBLIC]

M Jerezz, LR HcDowe113, FG Martina, WA Harguss, and J H Com:ad3
Universily of Flonida, Gainesv.ille 32611

An experiment was designed to determine the mineral status of soils, plants and graziag
becf cattle in seven ranches consisting of Romana Red, Criollo and Brahman breeds in
the eastern region of the Dominican Republic during the dry season. Right to 14 forage
and three to five soil samples were collected per ranch. Twelve to 24 liver (biopsy)
and serum samples were collected from mature (3 to 10 years) cattle.

Ho regional forage difference (P < 0.05) was found. However, differences among farws
withi.i vegions were found for P, Na, Ca (P < 0.01) and for Mg and Mo (P < 0.05). Mean
analyses (and the percentage of samples borderline to deficient) were as follows: pPru—
tein, 7.0% (50); Ca, 0.48% (24); P, 0.172 (83); K, 1.191% (0); Na, 0.07% (78); Mg,0.26%
(33); Fe, 154 ppm (0); 2n, 22 ppm (B6); Cu, 9. ppm (64); Mn, 151 ppm (10); Co, 0.16 ppm
{26); Mo, 0.31 ppm (0); and Se, 0.12 ppa (48). Percent borderline to deficient mean
spil concentrations were as follows: Ca (< 71 ppm) 0; P (< 5 ppm) 96; K (< 30 ppm)0; Mg
(< 9.1 ppm) 0; Fe (< 4.5 ppm) 65; Zn (< 6 ppm) 85; Cu (< 1 ppm) 54; Mn (< 5 ppu} 0; and
Co (< 11 ppm} 12. Percent low or borderline to deficient serum concentrations were: Ca
{< 8 mg /100 m1) 30; P (< 4.5 mg/100 ml) 95; Mg (< 2 mg/100 ml) 19; Zn (< 0.4 ug/ul) 97;
Cu (< 0.65 uz/wl) 100; and Se (< 0.03 pg/ml) 4, - The percentage of low to borderline to
deficient liver concentrations were: Fe (< 180 ppm) 8; Zn (< B4 ppm) 4; Cu (<75 Ppm)25;
Mn (< 6 ppm) 2; Co (< 0.05 ppm) O; and Se (<0.25 ppm) 0.

In relation to mineral status, it can be concluded that Ca, K, ¥n, Mo, Co and Se wvers
generally adequate; P, Na and Zn were deficient; and Cu could become deficient, depend-
ing on year-to-year fluctuations.

Most Caribbean and Latin American tropical countries have reported min
eral deficiencies, imbalances and/or toxicities for grazing livestock. Phog
phorus deficiency has been reported in 24 of these countries, Ca in 11, K
in 4, Na in 6, Mg in 14, Fe in 3, Zn in 8, Cu in 14, Mn in 4, Co in 13 and
Se in 10; and toxicity of Mo in 4 and Se in 10 (Fick et al 1978). Mineral
deficiencies and imbalances are severely inhibiting the cattle industry in
developing tropical countries (McDowell 1976) since these livestock  rely
almost entirely on forage to supply their requirements. Unfortunately,tro-
pical forages are generally deficient in certain minerals. Forage mineral
concentrations below the requirements.for grazing cattle were reported in
the 1974 Latin American Tables of Feed Composition (McDowell et al 1977).
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The percentage of forage samples below mineral requirements were: Ca, 31;
P, 73; K, 15; Na, 60; Mg, 35; Fe, 24; Zn, 75; Cu, 47; Mn, 21; and Co, 43,
Of all the mineral deficiencies affecting grazing livestock, P is the most
widespread and economically important (Underwood 1966). The most important
consequence of P deficiency is its effect on fertility. McDowell and Conrad
(1977), in reviewing Latin American literature, reported increments in calv
ing percentage from control cattle fed salt only vs cattle supplemented

with P or a complete mineral supplement as follows: Bolivia, 67.5 to 80.0%;
Brazil, 55 to 77%, 49 to 72% and 25.6 to 47.3%; Colombia, 50 to 84% ;Panama,
62.2 to 68.8% and 42 to 80%; Peru, 25 to 75%; and Uruguay, 48 to 64% and
86.9 to 96.4%. Fick et al (1978) summarized reports on improved growth and
reproductive performance in Latin American with P supplementation.

Despite its importance, there has been no systematic research on  the
mineral status of grazing livestock in the Dominican Republic. The present
study was carried out to evaluate. the mineral status of seven grazing beef
cattle ranches in the eastern Dominican Republic.

Experimental Procedure

Location and animals: In the eastern Dominican Republic, samples were
collected during the dry season (June to August 1980) from seven randomly
selected ranches located within three subregions differing in soil and cli-
matic conditions. The three regions have a humid climate with a first-
quater dry season. Regions 1, 2 and 3 have a parent material and an annual
rainfall and temperature of "Lutita Toba" and 1,300 - 1,500 mm and 25 - 26
C; Volcanic Tuff and 1,500 - 2,000 mm and 25 - 26 C; and Coral Limestone
and 1,000 - 1,300 mm and 26 - 27 C, respectively.

Selected cattle were grazing native and introduced pasture receiving
no fertilization in two of the ranches, and 59.1 kg urea/ha/2 year in the.
others. The animals were crosses of Romana Red, Criolleo and Brahman and
represented mature animals from 3 to 10 years of age, weighing 300 to 450
kg. Cattle from selected ranches were receiving molasses and urea on a re-
gular basis but no mineral supplementation. Some animals _appeared 'in good
condition, but had poor growth and reproductive performance,; with approxima
tely 1 to 2% exhibiting rough hair coats. Twelve to 24 liver . biopsy and
blood serum samples were cbtained from animals on these ranches. From each
ranch, 8 to 14 forage and 3 to 5 soil samples were collected.

Sample CofRection and Anafysis: Procedures for collection and  anal-
ysis of liver biopsy, blood serum and forage samples for mineral concentra-
tions have been described (Fick et al 1979). Blood samples were taken in
the morning with 2 to 4 hr allowed for serum formation before centrifuga-
tion. Liver biopsy samples (0.2 to 0.6 g) were pre-ashed on a hot plate
with concentrated nitric acid and then ashed overnight in a muffle furnace
. at 550 C. Ash was solubilized by digestion, first with 50% nitric acid and
finally with distilled water. Calcium, Mg, Cu and Zn in serum and Mg, Fe,
Zn, Cu and Md in liver were analyzed by flame atomic absorption spectropho-
tometry using a Perkin-Elmer Model 306; Co in liver and Mo in forage were
malyzed by flameless atomic absorption spectrophotometry using a Perkin-
Elmer Model 503 (Perkin-Elmer 1974). Serum P was determined by the ° colo-
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rimetric technique described by Harris and Popat (1954). Serum and liver
Se were determined by a modification of the fluorometric method(Whetter and
Ullrey 1978)., Forage samples were analyzed for all the same minerals de-
termined for liver and serum plus K, Na and Mo as previocusly described. Neu
tral detergent fiber (NDF) was determined by the method described by Van
Soest (1973) and protein by the procedure of Technicon Industrial Systems?,

One or two 200 g soil samples from five to eigh randomly selected
sites were collected in the same pasture where forages were sampled, wusing
a stainless steel tube at a depth of 10 to 15 cm and analyzed by the method
described by Mitchell and Rhue (1979) for the same minerals as analyzed in
forages, excluding Se. Soil organic matter was determined by the Walkley-
Black procedure (Allison 1965) and P with the Technicon Autoanalyzer 118,
Soil pH was determined using a 1:2 soil-to-water ratio in a standard glass
electrode and a calomel reference electrode.

Statistical design: The data were subjected to analysis of variance
appropriate for a nested design with unequal subclass numbers (Snedecor and
Cochran 1973) while a multiple range test (Kramer 1956)was used for testing
differences among means. Data were analyzed by the General Linear Model
procedure of the Statistical Analysis System (Barr et al 1976). Correlation
coefficients of animal tissue parameters with soil and forage minerals were
estimated. However, correlations were not estimated between soils and for-
ages with animal tissue concentrations since there was no way of pairing
samples. Furthermore, the number of observations was insufficient for ob-
taining good estimates.

- The word "eritical" is used in this paper to note a concentration in
forages below (or above with excesses) what is considered the requirement
for cattle. This assumes the expected consumption as estimated by the NRC
(1976). Total grams of minerals consumed per day and mot forage concentra-—
tion determines the true adequacy of a mineral. Critical animal tissue con
centrations are levels below or above values associated with specific clin-
ical signs as reported in the literature.

Results and Discussion

Forage and Soif Anafysis: Mean mineral analyses by region for soils
and forages are presented in Tables 1 and 2, respectively. No forage re-
gional difference (P < 0.05) was found. However, forage differences among
farms within regions were found for P, Na, Co (P < 0.01) and for Mg and Mo
(P < 0,05). Forage correlation coeficients (P < 0.05)above + 0.5 were not
ed for P - K (r = 0.52), P -protein (r = 0.56), K~Cu (r = 0.54) ,K ~protein
(r = 0.58), Mg~Cu (r = 0.52), Zn-protein (r = 0.52), Mg-N.D.F. (r = 0.59),
Zn~N.D.F. (r = 0.51) and Cu-N.D.F. (r = 0.71). A positive correlation be-
tween forage P and protein has been reported previously by McDonald(1968).
According to Underwood (1966), Mg concentration declines as plants mature,
and its level in feed tends to follow those of protein and P, Forage K
content drops with maturity (Gomide et al 1969). ‘Magnesium and K move sim
ilarly inside the plant (Thompson and Throeht, 1978). Loneragan (1975)
stated that N, P and K move freely and rapidly inside thé plant. As plants
mature, concentrations of protein and N.D.F. decrease and increase, respec
tively (Whiteman 1980). -

Ttechnicon Industrial Systems, Industrial Method No.506-771, Taraytoum, NV
$Techniesn Tndustriat Systems, Industrial Method No.90-70/8, Tamaytoum, NY




MINERAL STATUS OF BEEF CATTLE 15

Table It

Soil Kineral element concentrztions, pH and organic matien as netated o region and cnitical tevets®®
Region 1 Region 2 Region 3 Critical s below crit-

Pnr-lturc'd Mean Mean Mean level® ical level

ca* 2197 1410 2153 <71 0

Pt 3,75 2.87 3,67 < 5.0 26

K* 114 73 111 < 30 o

" 88 113 65

g 3 201 583 < 9.1 0

Fe*s 4.2 15.8 2.0 < 4.5 65

Zne+ 2.3 6.5 0.5 < 6.0 85

Cu 0.92 1.45 0.53 < 1.0 54

Aan® 48 59 22 < 5.0 0

Cote 0.22 0.48 0.20 < 0.11 12

pH** 6.6 5.9 6.1 -

Organic matter 4.75 3.67 4.93

%alues are in ppm for minerals and percentage for organic matter.
bnoanl are based on the tollowing mumber of samples: Region 1 (18), Region 2 (15) and Region 3(3).

c51qnif1cant variation among rankh-s within region - * (P < 0.05).
*& (p < 0.01),

¢0n1y difference detected among regions was Mg (P < 0.05).

®critical levels based on the following references: Ca, P and Mg (Breland 1976); K (Warnke and Robert-
son, 1976); Fe {(Cox and Kamprath, 1972); Zn (Blue et al,, 1982); Cu and Mn (Gammon, 1976); and Co
(xubota, 1964).

Most forage concentrations were inadequate in P, Na, Zn, Cu - and
protein based on recommendations of the NRC (1976). Mean forage P levels
for regions 1, 2 and 3 were 0.17, 0.17 and 0.18%, respectively, and below
the critical level of 0.25% suggested by McDowell and Conrad (1977). of
the 69 total forage samples analyzed, 83% were below this critical level.
However, most forage samples would be adequate for the 0.12 and 0.13% re-
quired for growing yvearling cattle as recommended by Little (1980). Ex-
tractable soil P means for regions 1, 2 and 3 were 3.75, 2.87 and 3.67 ppm,
respectively. Of the 26 total soil samples, 967 were below the critical
level of 5.0 ppm P suggested by Breland (1976). Improved growth and re-
productive performance in cattle supplemented with P and pasture fertiliza
tion has been reported in several Latin American countries (Fick et al
1978)., The most prevalent mineral deficiency for grazing cattle in the
world is P (Underwood 1966) , with a deficiency reported in at least 38 tro
pical developing countries {(McDowell 1976: Fick et al 1978).

‘The Ca:P ratio in forage for the three regions is within the recom-
mended limits of 1:1 to 7:1 (Beeson et al 1975). Blue and Tergas (1969)

stated that Ca:P ratios generally reach excessive values during the dry
season.

Mean extractable soil Na for regions 1, 2 and 3 was 88, 113 and 65
ppm, respectively, while mean forage concentrations were 0. 1 0.06 and
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Table.2:

Forage mineral elements, puuzaiandruuamd‘uxvgcnt4aun(NIPFl concentrations for all samples
the. uutuucmmLm:amipuwmn&geo(4mmxeaba&m:outawu‘uweﬂ‘b ¢ “

b1

a Region 1 Region 2 Region 3 General § below crst-

. Nutrient Mean Mean Mean Mean ical level
ca 0.57 0.53 0.98 0.48 (69) 24
pee 0.17 0.17 0.18 0.17 (69) 83
K 1,99 2.07 1.97 1.91 {69) 0
Na#w 0.10 0.06 0.07 0.07 (69) 78
Mg 0,27 0.20 0.25 0.26 (69) 33
Fe _ 190 147 160 154  (69) o
Zn 23 25 35 22 {69) 86
cu 13 _ 14 19 9 {69) 64
Mn e 227 96 151 (69} 10
Cote 0.16 0.6 0.18 0.16 (69) 26
Hoe 0.38 0.22 0.53 0.31 (69) of
S 0.13 0.13 0.14 0.12 (33) 48
Protein 7.1 8.1 8.6 7.0 (38) 50
N.D.F. s8 59 62 61 (38}

.!aalt Squares estimates of the means for regions and génernl nean.,
bCl, P, X, Na, Mg, protein and N.D.F. in % and trace minerals in ppm..

“Number of observations for regions 1, 2 and 3 is N,=31, N2-30 and N.=8 for all responses except for
protein and N.D.F. which is N =17, N _=17 and N_=4, and Se which is 51-14. 32-15 and N3-3. Mumber of
observations for the general fMean are 1ndicatea in parentheses. : S

ds.lgnifica.nt variation among farms within regions - * (P < 0.05); ** (p < 0.01).

Ccritical forage concentrations are as follows: protein (7.0%), Ca (0.30%), P (0.25%), K {0.50%), Ya
(0.06%), Mg (0.20%), Fe (30 ppm}, Zn (30 ppm), Cu (10 ppm}, Mn (30 ppm), Co (0.1 ppm}, Mo (> 6 ppm)
and Se {0.1 ppm) (McDowell and Conrad, 1977).

fAhmre 6 ppm is considered critical level for Mo toxicosis,

0.07%Z, respectively, which is adequate according to the NRC (1976) require
ments of 0,06%Z. However, of the 69 total forage samples analyzed, 78X were
below the critical level. Nevertheless, for the ARC (1965) Na requirements
of 0.1Z, only one region mean is adequate. About 60% of 146 Latin American
forages averaged less than 0.1 Na (McDowell et al 1977). Sousa (1978) ob
served severe Na deficiency in six ranches in Mato Grosso, Brazil.

Forage Zn concentrations for regions 1, 2 and 3 were 23, 25 and 35
ppm respectively, while mean so0il extractable Zn levels were 2.3, 6.5 and
0.5 ppm, respectively. Of the 26 total soil samples, 85X were below the
critical level of 6 ppm Zn (Blue et al 1982),but only 30% were below the
critical level of 1 ppm suggested by Gammon(1976) Sanchez(1976)stated that
the critical soil Zn level for plants is 1.5 ppm and that this value is
associated with a concentration of 14 ppm Zr in plant tissue. Although not
different (P » 0.05), forage Zn concentration was higher and soil Zn con-
centration was lower in region 3. However, soil pH in region 3 (6.1) was
similar to that of the other two regions. Only region 3 forage concentra-
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tions was adequate to meet the Zn requirements of 30 ppm for beef cattle
(NRC 1976). Of the 69 total forage samples, 861 were below that critical
level. Legg and Sears (1960) reported Zn deficiency in cattle grazing for
age with 18 to 42 ppm from Guyana.

Mean forage Cu levels for regions 1, 2 and 3 were 13, 14 and 19 ppnm,
respectively. Forage Cu concentrations were variable, ranging from 1.2 to
47.9 ppm. Although the three regions have mean forage Cu concentrations
above the critical level of 10 ppm (ARC 1965), 64% of the 69 total forage
samples were below the critical concentration. Mean forage Mo levels were
also low, ranging from 0.05 to 1.32 ppm. McDowell and Conrad (1977) con-
gsidered levels above 6 ppm as a critical level for Mo toxicity. Mean ex-
tractable soil Cu for regions 1, 2 and 3 were 0.92, 1.45 and 0.53 ppm, re-
apectively. Of the 26 total soil samples, 54% were below the critical lev
el of 1 ppm Cu suggested by Gammon (1976). A soil deficient for pasture
growth contains less than 0.6 ppm Cu (Horowitz and Dantas 1973).

Mean forage protein contens for regions 1, 2 and 3 were 7.1, 8.1 and
8.6%, respectively. Mean region forage protein levels were adequate; how-
ever, one ranch in region 2 and two in region 3 had means below the crit-
ical level of 7.0% indicated by Minson and Milford (1967). Furthermore,
502 of the 38 total forage samples andlyzed for protein were below that
critical level. Protein is one of the most limiting nutrients for grazing
ruminants (Whiteman 1980).

All forages were within the normal limits for K, Fe and Mo. Also,only
a small percentage of forages, 24, 33, 10 and 26%, were borderline to defi-
cient in mean concentrations of Ca, Mg, Mn and Co, respectively,while about
48% of all Se forage concentrations were below the requirements of 9.12
(NRC 1976). Mean extractable soil Ca in regions 1, 2 and 3 was 2,197,1,410
and 2,153 ppm, respectively, being far above 141 ppm, the figure suggested
by Breland (1976) as high. Thompson and Throeht (1978) stated that exces-
sive soil Ca may interfere with solubility of P, Fe, Zn and Mn in the soil
solution. All soil samples were above the critical levels for Ca, K, Mg
and Mn. However, most soil samples had concentrations below the critical
levels for P, Fe and Zn, while 54 and 12Z of the samples were Dbelow the
eritical levels for Cu and Co, respectively,

Liver and Blood Senum Analysis: Mean liver and blood serum concentra-
tions are presented in Table 3. Regional differences (P < 0.05) for tissue
minerals were found only for liver Co which was higher in region 3. Dif-
ferences (P < 0.05) among farms within regions were found for serum Ca, P,
Cu, Se (P < 0.01) and Mg (P < 0.05), and for liver Mg, Fe, Cu, Mn (P< 0.01)
and Zn (P < 0.05). No correlations (P < 0.05) were found between those min
erals analyzed in both liver and serum (Mg, Fe, Zn and Cu).

Mean serum Ca concentrations for regions 1, 2 and 3 were 7.9, 8.6 and
9.0 mg/100 ml, respectively. Only mean serum Ca for region 1 was slightly
below the eritical level of 8 mg/100 ml suggested by Cunha et al (1964) and
Underwood (1966). Of the 73 total serum samples measured, only 30% were
below that critical level. Calcium deficiency is not likely to be expected
under grazing conditions (Underwood 1966).

Mean serum P concentrations for regions 1, 2 and 3 were 2.2, 1,6 and
1.9 mg/100 ml, respectively. Of the total serum samples analyzed for P,
95% were below critical levels of 4.5 mg/100 ml suggested ~ by Underwood
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Table 3¢
Ninerat concentration of cattlte tissue™®

c.4 Region 1 Region 2 Region 3 cnuc-% § below crit-
Item ' Mean Maan Mean level ical level

Blood serum

Ca, »g/100 mlie 7.9 8.6 9.0 8 30
P, #g/100 ml*» 2.2 l.6 1.9 4.5 95
Mg, wmg/100 m1v 2.1 2.3 2.7 2 19
Zn, ug/ml 0.18 0.19 0.19 0.4 97
Cu, ug/ml 0.14 0.09 0,11 0.65 100
Se, ug/ml 0.07 0.08 0.10 0,03 4
Liver {ppm, dry basis)

Mg 3 k)t ] 336

Fevs 369 3316 3z 180 8
Zn* 107 123 120 84 4
Cu*# 117 200 156 75 25
Mn#*¥ 12 13 9 6 2
Co 0.39 0.42 0.65 © 0.08 0
Sa 0,83 1.02 1.07 0.25 0

“Lout squares estimates of the mean.

hmnb.r of obsarvations for regions 1, 2 and 3 in serum is N =33, uz-zs and H_=15 for all responses ex-
cept for P which is N,=23, N,=16 and N =11, and for Se which is N,27, NwB aid N_=d; and in liver,
ul-u, N2-27 and N3-1 for. afl ruponsia except for Se which is ni-s, n:-'l and n:;-s, respectively.

cslgniﬁcnnt variation among farms within regions - * (p < 0.05): ** (p < 0,01).
dom.y difference detected among regions was liver Co (P < 0.05).

°Cr1tica]; level for liver Mg not established., All other values from McDowell and Conrad {1977) except
‘serum Zn and Se (Underwccd, 1977)

(1966). Under grazing conditions during the dry season, P deficiency signs
may not show up because energy and protein are more limiting than P in  ma-
ture forage (Van Niekerk 1974). Nevertheless, for those animals recéiving
molasses and urea, the analyses showed agreement between the low P in soil,
forage and serum. It is evident, then, that serum P is a good indicator of :
the animal P status even during the dry season if the animal is receiving :
energy and protein supplementation and if caution is exercised in collection j
and sample preparation of the blood samples. Low P status in the animal
may also be due to high levels of dietary Ca (Chicco et al 1973)and/or high
Fe (Rosa 1980). . Most current literature concerning grazing livestock sug-
gestes that P is the most prevalent mineral deficiemcy (McDowell 1976).

Mean serum Mg concentrations for regions 1, 2 and 3 were 2.1, 2.3 and
2,7 mg/100 ml, respectively. Of the 73 serum samples analyzed for Mg, only
197 exhibited concentrations below the critical level of 2 mg/100 m1 = (Mc-
Dowell and Conrad 1977). Most forage concentrations (67%) were adequate in
Mg. Kemp (1960) observed a positive correlation between the Mg content im
forage and serum. '

T Tt
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Mean serum Zn concentrations for regions 1, 2 and 3 were 0.18,0.19 and
0.19 ug/ml and in liver, 107, 123 and 120 ppm, respectively. Almost all
(97%) of the 73 total serum samples anlyzed for Zn were below the eritical
level of 0.4 pg/ml recommended by Underwood {1977), while only 4% of the
liver samples were below low concentrations of 84 ppm (McDowell and Conrad
1977). However, 87 and 97% of forage and serum samples, respectively, were
below corresponding Zn critical levels. McDowell (1976) has indicated that
serum Zn concentrations are a better indicator of cattle status than levels
of this element in hepatic tissue. .

Mean serum Cu concentrations for regions 1, 2 and 3 were .14, .09 and
0.11 ug/ml, and in liver, 117, 200 and 156 ppm, respectively. All serum
samples were below the critical level of 0.65 ug/ml suggested by McDowell
and Conrad (1977) and 25% of all the livers analyzed exhibited Cu concentra
tions below the critical level of 75 ppm (McDowell and Conrad 1977). This
proportion would likely be higher if Mo were in concentrations high enough
to limit Cu utilization, Pasture containing 5 ppm Cu needs to contain 7 ppm
Mo or more to cause Mo toxicity (Gupta and McLeod, 1975), Hartmans (1970)
reported no relationship between soil or forage Cu concentrations and u
status of cattle, Liver Cu levels are more reliable than blood levels in
assesing the Cu status of the animal (Doyle and Spaulding 1978). With the
exception of P and possibly Co, Cu is the most limiting mineral for grazing
cattle in developing tropical countries (McDowell 1976). .

Liver Mn concentrations for regionms 1, 2 and 3 were 12, 13 and 9 ppm,
respectively. Only one liver sample of the 56 total analyzed for Mn was
below the critical level of 6 ppm {(McDowell and Conrad 1977). All forage
samples were likewise adequate in Mn. Liver and ovaries are thought to be
the organs with more detectable variation in Mn concentration as dietary Mn
levels vary (Egan 1975). McDowell et al (1978) indicated that Mn is one of
thgltrace elements least likely deficient for grazing livestock on acid
soils.

Liver Co concentrations for regions 1, 2 and 3 were 0.39, 0.42 and 0.65
ppm, respectively. All the samples analyzed for Co were above the critical
level of 0.05 ppm suggested by McDowell and Conrad (1977). Houser et al(1978):
indicated that liver Co concentration is a good indicator of the Co status
of the grazing ruminant. Only 26% of the forage samples were below the cri-
tical level of 0.1 ppm suggested by McDowell and Conrad (1977). Grazing an-
jmals can also ingest substantial quantities of Co directly from the soil
(Healy 1973). McDowell et al {1977) reported that 43.1% of 140 Latin Ameri-
can forages analyzed for Co were borderline to deficient in this mineral.

Mean serum Se concentrations for regions 1, 2 and 3 were 0.07, 0.08 and
0.10 pg/ml and in liver, 0.83, 1.02 and 1.07 ppm, respectively. Only one of
the 19 total serum samples analyzed for Se was below the critical level of
0.03 pg/ml suggested for sheep (Underwood 1977). All liver Se samples were
above the critical level of 0.25 ppm suggested for cattle by McDowell(1976).
Both serum and liver appear to be good indicators of the Se status of the
animal. '

In conclusiqn regarding the protein and mineral status of grazing live-
stock in the Dominican Republic, Ca, K, Mn, Mo, Co and Se were generally ade
quate; protein, P, Na and Zn were deficient and Cu could become deficient,de
pending on year-to-year fluctuations and management practices of individual
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ranchexs.
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