Evaluation of serum mineral status of pregnant and nonpregnant ewes under different seasons
Abstract 
The aim of this study was to evaluate the effect of season and pregnancy on serum mineral concentration of sheep. The study was carried out in unorganized sheep farms of Kashmir valley.  Sixty crossbred ewes (corriedale x local nondescript) were selected and divided in pregnant and nonpregnant groups each group having thirty animals (n=30). Sampling was done  during summer and winter season. Mineral estimation was done by atomic absorption spectrophotometer. P and Zn level was significantly (p<0.05) low in pregnant animals during summer than the nonpregnant animals whereas nonsignificant (p<0.05) difference was noticed in Ca, Mg, Cu, Fe and Co levels. Significantly (p<0.05) low levels of Ca, P, Cu and Zn were noticed in pregnant animals during winter season whereas Mg, Fe and Co showed nonsignificant (p<0.05) difference. Consistently most of the minerals were below critical levels indicating a need for mineral supplementation especially during winter season.
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Introduction
Minerals are important for various biological functions in animal body at an optimum level (Suttle, 2010, Khan et al., 2009). Various factors affect these mineral levels in animal body (Yokus and Cakir, 2006). These variations have been studied in large animals but in small animals especially sheep only few reports are available. Hence present study was carried out to study the effect of season and pregnancy on serum mineral concentration of sheep.
Materials and methods
 Sixty crossbred ewes (correidale x local nondescript) were selected from unorganized farms of Kashmir valley and were divided into pregnant and nonpregnant groups having thirty animals each (n=30). All animal were of the age of 1-3 years and raised under similar managemental conditions. 
Blood samples were collected by jugular venipuncture, collecting 3ml in tubes without any anti-coagulant for harvesting serum. The separated serum was stored at -20ºC pending analysis of minerals.  
Calcium, magnesium, copper, iron, zinc and cobalt were estimated by atomic absorption spectrophotometry after digesting the serum samples by the procedure of Kolmer et al. (1951). AAS (Model No. AAS 4141) manufactured by Electronic Corporation of India (ECIL), Hyderabad was used in present investigation. Phosphorus was estimated by the method of Taussky and Shorr (1953) using test kits provided by Span Diagnostics Ltd.
Data collected from this study were analyzed as per the method described by Snedecor and Cochran (1994) for mean, standard error and analysis of variance (ANOVA).
 Results
Mean±SE of serum mineral level in pregnant and non pregnant sheep under different seasons is given in Table 1.
In pregnant ewes significant (p<0.05) difference was noticed in Ca levels during summer (9.92±2.53) and winter (7.11±1.12). Similarly in nonpregnant ewes significant (p<0.05) difference was noticed in P levels during summer (10.12±3.21) and winter (7.93±1.87). In summer there was no significant (p<0.05) difference in Ca level between pregnant and nonpregnant ewes but in winter there was significant (p<0.05) difference between the two. 
In pregnant ewes significant (p<0.05) difference was noticed in P levels during summer (5.86±1.54) and winter (4.21±0.51). Similarly in nonpregnant ewes significant (p<0.05) difference was noticed in P levels during summer (6.42±2.01) and winter (5.11±1.12). In summer there was no significant (p<0.05) difference in P level between pregnant and nonpregnant ewes but in winter there was significant (p<0.05) difference between the two. 
In pregnant ewes nonsignificant (p<0.05) difference was noticed in Mg levels during summer (2.88±0.56) and winter (2.65±0.48). Similarly in nonpregnant ewes nonsignificant (p<0.05) difference was noticed in Mg levels during summer (3.21±0.72) and winter (2.98±0.53). In both seasons there was no significant (p<0.05) difference in Mg level between pregnant and nonpregnant ewes.
In pregnant ewes significant (p<0.05) difference was noticed in Cu levels during summer (0.78±0.55) and winter (0.62±0.42). Similarly in nonpregnant ewes significant (p<0.05) difference was noticed in Cu levels during summer (0.82±0.62) and winter (0.71±0.48). Significant (p<0.05) difference was noticed in Cu level between pregnant and nonpregnant ewes during summer and winter season. 
In pregnant ewes significant (p<0.05) difference was noticed in Fe levels during summer (1.58±0.95) and winter (1.21±0.54). In nonpregnant ewes nonsignificant (p<0.05) difference was noticed in Fe levels during summer (1.72±1.05) and winter (1.62±0.83). In summer nonsignificant difference was noticed in Fe levels between pregnant and nonpregnant ewes while as significant difference occurred in winter.
In pregnant ewes significant (p<0.05) difference was noticed in Zn levels during summer (0.65±0.29) and winter (0.47±0.11). Similarly in nonpregnant ewes significant (p<0.05) difference was noticed in Zn levels during summer (0.78±0.32) and winter (0.56±0.21). Significant (p<0.05) difference was noticed in Zn level between pregnant and nonpregnant ewes during summer and winter. 
In pregnant ewes nonsignificant (p<0.05) difference was noticed in Co levels during summer (0.021±0.003) and winter (0.018±0.001). Similarly in nonpregnant ewes nonsignificant (p<0.05) difference was noticed in Co levels during summer (0.023±0.004) and winter (0.020±0.001). In both seasons there was no significant (p<0.05) difference in Co level between pregnant and nonpregnant ewes.
Discussion
During winter significantly low level of Ca, P, Cu and Zn in nonpregnant ewes may be attributed to the lower mineral content of feeds. Khan et al. (2005), Xin et al. (2011) and Abarghani et al. (2013) have reported low level of  Ca and P in sheep. Low level of Cu and Zn in sheep during winter is also reported by Khan (2003).
Significantly low levels of Ca, P, Cu, Fe and Zn in pregnant ewes during winter may be due to the gestational demands for fetus in addition to lower mineral content of feeds . Low levels of Ca, P, Cu, Fe and Zn in pregnant ewes was also reported by Elnajeeb and Adelatif (2010). 
Mineral levels of nonpregnant ewes were slightly above critical levels during summer. This may be due the adequate amount of mineral intake through grazing. These findings are in corroboration with Lengarite et al. (2012). Mineral level of pregnant ewes was lower than critical level during summer. This is related to the increase in requirements due to fetal requirements (Elnajeeb and Adelatif, 2010). 
Conclusion
From this study it can be concluded that the ewes especially pregnant ewes are predisposed to mineral deficiency and this predisposition is increased in winter when the fodders become scarce especially in temperate regions. Hence mineral supplementation can be recommended.
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Table 1: Mean±SE of serum mineral level in pregnant and non pregnant sheep under different seasons.
	Animal
	Season 
	Macromineral (mg/dl)
	Microminerals (ppm)

	
	
	Ca
	P
	Mg
	Cu
	Fe
	Zn
	Co

	Pregnant
	Summer
	9.92±2.53a
	5.86±1.54a
	2.88±0.56
	0.78±0.55a
	1.58±0.95a
	0.65±0.29a
	0.021±0.003

	
	Winter  
	7.11±1.12b
	4.21±0.51b
	2.65±0.48
	0.62±0.42b
	1.21±0.54b
	0.47±0.11b
	0.018±0.001

	Nonpregnant
	Summer
	10.12±3.21a
	6.42±2.01a
	3.21±0.72
	0.82±0.62c
	1.72±1.05a
	0.78±0.32c
	0.023±0.004

	
	Winter  
	7.93±1.87c
	5.11±1.12c
	2.98±0.53
	0.71±0.48d
	1.62±0.83a
	0.56±0.21d
	0.020±0.001

	Critical level (CL)
	8.00^
	4.50^
	2.00*
	0.65*
	1.52-1.82''
	0.60*
	0.0241'


Values with different superscript differ significantly (p<0.05)  within a column.
Critical level (CL): 
^McDowell et al. (1984), *McDowell (1985, 1987), "Underwood and Morgan (1963), 'Radostits et al. (2007).

