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ABSTRACT

The mineral status of dominant and palatable range plants (Graminae,
Leguminosae, Apiaceae and Chenopodiaceae) in semi-arid areas of Isfahan province
was investigated. Samples were taken from two main areas of the province
including Semirom and Fereydan. An analysis of the whole plants revealed that the
content of phosphorus for all species except for Vicia variabilis, during vegetative
and reproductive growth stages, was lower than the critical value required for
ruminants (P<0.01). The magnesium content in whole plants for both growth stages,
was lower than the critical value for ruminants (P<0.01) except for Eurotia
ceratoides. The sodium content-in Ferulage angolata, Russian brome (Bromus
tomentellus) (P<0.001), pubescent wheat grass (Agropyron trichophorum), feather
grass (Stipa barbata) and Vicia variabilis was lower than the critical value
(P<0.01). A deficiency of copper, zinc and calcium was observed in some of the

species. Data obtained from whole plant samples suggest that semi-arid ranges of
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Isfahan province require mineral supplementation for grazing ruminants, especially

for phosphorus, magnesium, copper and sodinm.
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INTRODUCTION

The principal factors limiting the performance of grazing animals are
low prolein content of grasses, low-energy intake due to high fiber content
and mineral deficiencies or imbalances (11). At least 26 mineral elements
are required by at least one or more animal species (5). These elements are
generally required in small amounts. They have a great deal of importance
in body tissue growth as well as the responsibility of several physiological
functions. A deficiency of one or more of the essential minerals in animals
can lead not only to a decrease in productivity but also to metabolic diseases
in cases of severe deficiencies (11). In addition, wasting discase, low
fertility, pica, bone abnormalities and other clinical signs of mineral
deficiency are frequently observed in Venezuelan cattle (16). Furthermore,
based on whole plant samples from creeping bluestem (Schizachyrium
stoloniferum  Nash.) in Florida ranges, the amounts of potassium,
magnesium, phosphorus, zinc, calcium and the Ca : P ratio were inadequate
when compared to the National Research Council's'requirements for dry,
pregnant cows (7. 8). Also, Rauzi (15) reported that the nutritional value of
fringed sagewort (Arfemisia frigida) with regard to the phosphorus and
crude protein content was inadequate for livestock after late July.

In general, mineral especially phosphorus deficiencies and mineral
imbalances are reported from almost all tropical regions of the world (2, 11,
13). This study was designed to measure the calcium, phosphorus,

magnesium, potassium, sodium, sulfur, iron, manganese, zinc, copper and
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cobalt contents of some plant species in the semi-arid rangelands of Isfahan

province. Such information is not available at present.

MATERIALS AND METHODS

In the spring and summer of 1993, dominant and palatable range
plant samples were collected from the areas of Semirom and Fereydan
(Table 1). These areas account for approximately 80% of the good
rangelands in Isfahan province. Semirom and Fereydan are located in the
south and southwest of Isfahan province, respectively. These regions are

semi-arid with mild summer and cold winter.

Table 1. Plant species studied.

Study areas
Species Family Fereydan Semirom Sampling time
Agropyron trichophorum  Graminae X - May-July
Bromus tomentellus Graminae X X. June-Aug.
Stipa barbata Graminae - X July
Astragalus cyclophyllus  Leguminosae - X June-Aug.
Onobrychis melanotricha  Leguminosae - X June-Aug.
Vicia variabilis Leguminosae X - June
Cachrys ferulasea Apiaceae X - June- July
Eryngium bilardiari Apiaceae X - June-July
Ferula ovina Apiaceae X - June-July
Ferulago angolata Apiaceae X - June-July
Eurotia ceratoides Chenopodiaceae - X June-Sep.

Plant materials were sampled from each species in ungrazed areas
during two growth stages of range plants including vegetative and
reproductive growth stages ( May-September). The grasses were cut at 2 cm
above ground level. Sampling was intended to simulate grazing or browsing
by sheep {(6). The unwashed samples were air-dried and ground with
stainless steel blades (20 mesh screen). Samples were ashed at 500°C for 6
hr. The ash was dissolved in a 1:1 HCI solution and used for determination
of calcium, magnesium, sodium, potassium, iron, manganese, zinc, copper
and cobalt (1). Concentrations of calcium, magnesium, iron, manganese,

zinc, copper and cobalt were determined by atomic absorption spectrometry
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(1, 3, 9), sodium and potassium by flame spectrophotometry (4),
phosphorus by spectrophotometry (1) and sulfur by gravimetric method (4).
The results are presented on a dry matter basis. The statistical analysis
was performed using STATGRAPHIC (10) and statistical indices such as
means and standard error, were obtained. The mineral status of each range
plants was assessed by comparing the concentration of each mineral with

established critical levels (5, 11, 12, 14).

RESULTS AND DISCUSSION

Mineral analysis of the forage consumed by the grazing animal is basic
to mineral status diagnosis. If mineral concentrations are below minimum
requirements or above tolerance levels, there is an immediate suggestion of
a nutritional problem (11).

Concentrations of macronutrients in range plants are presented in
Table 2. The highest phosphorus content was found in Vicia variabilis
(0.270 %), whereas the lowest phosphorus content was found in Stipa
barbata (0.084 %). Phosphorus content in whole plants during vegetative
and reproductive growth stages except for Vicia variabilis (vegetative growth
stage ) was lower (P<0.05) than the critical value of 0.25 percent (11, 14) for
ruminants (Table 2). McDowell (11) stated that in most livestock grazing
areas within tropical countries, soils and plants are low in phosphorus. For
the greater part of the year, mature forages contain less than 0.15%
phosphorus. The data presented in Table 2 indicate that the maximum
content of magnesium was observed in Eurotia ceratoides (0.110 and 0.143
9% for vegetative and reproductive growth stages, respectively) and the
lowest in Agropyron trichophorum (0.016% for both stages of growth) and
Stipa barbata (0.016 % for reproductive stages). Content of magnesium in
whole-plants for both growth stages except for Eurotia ceratoides was lower
than (P<0.01) the critical value of 0.1 % for ruminants (Table 2). The
highest and lowest contents of calcium were observed during the
reproductive stage of Cachrys ferulacea (1.206 %) and Agropyron
trichophorum (both growth stages), trichophorum (0.192 %). The calcium
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content, except in Agropyron was higher than the critical value for
ruminants. Cachrys ferulacea in vegelative growth stage had the highest
content of sodium (0.810 %) while, the lowest sodium content was observed
in  Ferulago angolata (0.027 %). The content of sodium in Agropyron
trichophorum, Bromus tomentellus, Stipa barbata (reproductive stage) and
Ferulago angolata and Vicia variabilis (vegelative stage) was  below
(P<0.01), the critical level of 0.06 % (11).

The maximum content of zinc was observed in vegetative stage of
Eurotia ceratoides (360.31 mg kg') and the lowest (16.64 mg kg')in
vegetative stage of Vieia variabilis. Vicia variabilis and Stipa barbata
(P<0.01) did not meet dietary zinc requirements (30 mg kg™') of ruminants
(Table 2). The content of copper in Agropyron trichophorum, Stipa barbata,
Eurotia ceratoides and Ferula ovina in reproductive stage (P<0.05) and
Ferulage angolata in vegetative stage (P<0.01) was lower than the critical
level of 8 mg kg for ruminants (14). Other micro-minerals probably exist
in higher concentrations than the critical levels suggested by the NRC (14).
Therefore, selective grazing by ruminants could not lead to higher
phosphorus and magnesium concentrations in diets than occurred in samples,
because phosphorus and magnesium contents in whole plants were lower than
their critical value both in vegetative and reproductive growth stages.

A deficiency of magnesium was also found in both areas (0.04% for
Fereydan and 0.55% for Semirom).

Results of this study indicate that grazing flocks on Semirom and
Fereydan rangelands require mineral supplementation of phosphorus,

magnesium, copper and sodium.
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