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Abstract

This study was carried out to determine the effects of pasture and sampling periods on
selenium status of soil and forage at a livestock farm in district Sargodha, Punjab, Pakistan. All
animals at this farm received a basal diet consisted of different forage species in the pasture. Soil
and forage samples were collected four times on monthly basis and analyzed after wet digestion to
determine the selenium concentrations. Soil and forage exhibited very low levels of Se which were
far below the critical level for plant growth and animal requirements for various metabolic
processes. According to these results, forage and soil selenium concentrations showed both pasture
and sampling period effects. High incidence of deficiency was found particularly in some months
of sampling compared to the other intervals. These findings suggest the need of application of
selenium containing fertilizers for pasture or supplementation with mixture containing selenium for
animals being reared therein.

Introduction

Micro-mineral imbalances may affect a multitude of processes in animals including
their production, growth, and reproductive potential. These imbalances can be easily
recognized and corrected. However, the borderline deficiencies are commonly not
identified and may cause a constraint in reproduction potential of the ruminants
(Underwood, 1981; Judson et al., 1987). These nutritional imbalances in animals may
occur due to very small amounts of these minerals in the soil and forage plants consumed
by the animals. These deficiencies/toxicities are often encountered in grazing ruminants
which are mostly dependent on pasture and locally grown feed for fulfilling all their
mineral requirements. Sometimes, these imbalances occur due to interactions between
various elements or between elements and other nutrients in the body of animal (Masters
et al., 1993). In Pakistan, micro-element imbalances affect both ruminant production and
animal health. Khan et al., (2005) in an investigation found deficient Se level in soil,
plant-animal system and reported that pastures contained Se concentrations less than the
requirements of grazing livestock (Anon., 1990). Such estimates of requirements usually
include a safety margin and are not often related to deficiency symptoms in ruminants.
The low concentrations of selenium in forages are reflected in animal tissues. The
marginal selenium deficiency in reproducing sheep commonly causes reduced growth of
wool, fibre diameter and affects lambs at birth and weaning (Masters et al., 1993). The
minimum requirement of selenium for sheep is between 30-50 pg/kg. Low level of
selenium has been reported to cause white muscle disease in lambs (Davis et al., 2008).
There are various reports on animals with selenium concentrations below the critical level
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of 20ug/L during dry season of the year and low contents of forage selenium often
responsible for low level in plasma of the ruminants. Deficiency in selenium is a
debilitating problem to take seriously into consideration as it has been reported to
contribute to the occurrence of various disorders in sheep (Langlands et al., 1986;
Masters et al., 1993). The selenium requirement for livestock most often has been
reported to be 0.10 ppm to maintain its normal level for different metabolic processes in
the living system (Anon., 1985) and it has also been suggested that the difference
between the minimum required and maximum tolerable level (5 ppm) is very narrow in
range in livestock (Anon., 2005; Davis et al., 2006; 2008). Various complications have
been reported to be arisen due to deficiency of Se in newborn ruminants which may
seriously reduce the profit margin of the farmers or stockers in different parts of the
world (McDowell & Arthington, 2005). In developing countries, the ruminants are often
under backyard management, where they depend mainly on available grasses and other
forages and crop residues. The micro-minerals derived from these feedstuffs are
commonly insufficient to meet the requirement, and these ruminants usually do not
receive supplementation at the animal farms. As a consequence, the livestock do not
show symptoms of mineral deficiencies such as copper, selenium and zinc (Serra et al.,
1997). Therefore, for prevention of complications or disorders caused by Se deficiency in
various classes of ruminants, its requirement can be fulfilled through supplementation for
grazing ruminants. Most studies done in the past were on grazing ruminants and forages
in areas structurally different, but in this animal ranch there have been limited efforts to
appraise the selenium status of soil, forage and animals being reared there. Keeping in
view the importance of selenium to livestock, this investigation was carried out to
evaluate the selenium status in soil and forages in order to ascertain whether the Se
requirements of livestock are adequate.

Materials and Methods

The present study was carried out at an Agricultural farm “Chak NO.102NB” located
approximately 15 km in the north of Sargodha, Punjab, Pakistan. Average annual rainfall
was 200 mm, and daily temperature ranged from 4° C in winter to a high of 50° C in
summer. Two replicate pasture plots (Pasture | and Pasture 1) were located in the grazing
region. The soil of the two pastures was loamy in texture. The predominant pastures were
mostly legumes and grasses available to animals throughout the study period. Two
pastures at a distance of 0.5 km were selected for soil and forage sampling. Soil and
forage samples were taken randomly from three different places/locations within each
pasture in five replications. The collected forage plants were from mostly grown species
that were most frequently grazed by the animals in this ranch. Forages were harvested
four times during each sampling period after one month interval. Forage plants were
dried at 60° C to constant dry weight and ground to pass through a 1 mm sieve for
chemical analysis. Ground samples were stored in appropriate sample bags until their
analysis. After grinding and sieving, the soil selenium concentration was extracted
following Rhue & Kidder (1983).

After wet digestion with nitric and perchloric acid, Se in forage samples was
analyzed by the fluorometric method of Watkinson (1966). Data on soil and forage
species during each season were pooled after chemical analysis to appraise the status of
soil Se and the requirements of selenium for animals in forage as established by Anon.
(1985). Data were analyzed statistically following Steel & Torrie (1980). Significant
levels ranged from 0.05 to 0.001.
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Results and Discussion

Results of soil and forage analyses for Se related to pasture and sampling period are
presented in Table 1. Mean soil Se contents ranged from 0.05—0.10 mg/kg in pasture |
and from 0.032—0.09 mg/kg in pasture 11 among all sampling periods during this survey.
Lower levels (p<0.05) of soil Se were observed in October in pasture | and January in
pasture Il. Mean soil Se concentrations above the critical value of 0.1mg/kg (McDowell
et al. 1984) were found during all months in both pastures. On this basis, approximately
100% of all soil samples analyzed were Se deficient. Similar low levels of soil Se have
all ready been reported by Khan et al., (2005, 2008b) from a similar animal ranch in
another area of Punjab, Pakistan, McDowell et al., (1989) and Pastrana et al., (1991) in
Florida while working on tissue mineral levels of grazing cattle in relation to soil and
forage trace mineral contents.

Forage Se varied from 0.08 — 0.10 mg/kg in pasture | and from 0.11 — 0.18mg/kg in
pasture Il. Forage Se concentrations were high during January in pasture | and during
October in pasture Il. However, mean forage Se concentration was higher (p<0.01) in
pasture Il than that in pasture I. All mean forage Se levels except those during January in
pasture 1l were below the critical value of 0.10 mg/kg as suggested by McDowell et al.
(1984). Mean forage values were higher than those recorded by Tiffany et al., (2000),
McDowell et al., (1989) in Florida and Khan et al.,, (2005, 2008a) in Pakistan.
Conversely, mean forage Se levels recorded in the present survey were significantly
lower than those reported previously by Youssef et al., (1999) in West Indies. Dietary Se
requirements of different ruminant forms according to Anonymous (1980) range from 0.10
to 0.30 mg/kg and it has also been established by Stowe et al., (1998) that the high Se
concentration of 0.3 mg/kg for dairy livestock as suggested by Anonymous (1989, 2005) is
often warranted to alleviate the problem of deficiency of Se in grazing livestock,
particularly in calves and other young animals to enhance the potential of the viability
and passive immune responsiveness (Youssef et al., (1999). The low level of Se in
forages found in the present investigation may indicate the hazards of poor reproduction
capabilities and other related problems to reproduction in animals. Based on the results of
soil and forage analyses, it was plausible to conclude that the Se deficiency may be a
limiting factor for livestock production in the studied livestock farm. Therefore, soil
amendment with fertilizer containing Se in available form must be done to amend the soil
and forage Se levels. Furthermore, there is a dire need of supplementation studies to
assess the requirements and economic returns of Se supplementation to livestock grazing
therein at the livestock farms.

Table 1. Soil and forage selenium levels (mg/kg d.wt) as related to

pasture and sampling periods.
Variable Critical Sampling periods

soil value® I | I | I v
Pasture-I 0.5 0.05£0.001  0.07+0.003  0.09+0.002  0.10+0.003
Pasture-I1 0.03+0.002  0.04+0.002  0.05+0.001  0.09+0.003
Forage 0.10 0.09+0.004 0.08+0.003  0.07£0.002  0.10+0.002
Pasture-I 0.18+0.005 0.11+0.002  0.12+0.003  0.15+0.005
Pasture-11
n° 20 20 20 20

#.McDowell et al. (1984), " No. of observations
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