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ABSTRACT

The aim of the present study was to 
compare plasma mineral status of anoestrus and 
normally cyclic cattle and buffaloes of central zone 
of Punjab and to evaluate the use of area specific 
mineral mixture as a treatment of anoestrus in 
dairy animals. Thirty two non-cyclic animals 
(16 cattle, 16 buffaloes) and 32 cyclic animals 
(16 cattle, 16 buffaloes) in the 2nd to 3rd lactation 
were selected for the study on basis of rectal 
examination and plasma progesterone levels at 
0, 7 and 14 days by Radio Immuno Assay (RIA) 
technique. Blood samples from these animals 
were analyzed for various minerals viz., Ca, Mg, P, 
Cu, Zn, Fe and Mn. Anoestrus dairy animals had 
significantly lower levels of calcium, phosphorus 
and copper as compared to cyclic animals. For 
therapeutic trial, anoestrus animals (10 cattle 
and 10 buffaloes) kept as treatment group were 
fed area specific mineral mixture (50 gm/animal/
day) for 2 months. In total, 17 animals out of 20 
(85%) regained cyclicity i.e. had at least one value 
of plasma progesterone level above 0.5 ng/ml out 
of 3 weekly samples collected. Average time taken 
for animals to come into heat after area specific 

mineral mixture supplementation was found to be 
53.4±2.7 and 48.9±2.1 days in buffaloes and cattle, 
respectively

Keywords: Bubalus bubalis, buffaloes, anoestrus, 
area specific mineral mixture, cattle, progestrone.

INTRODUCTION

Anoestrus is a major infertility problem of 
dairy animals and affects the profitability of dairy 
business in India. Mineral levels have been cited 
as a major limiting factor for livestock production 
(Judson and McFarlane, 1998). Excess or deficiency 
of minerals produces a detrimental effect on the 
reproductive performance of livestock (Akhtar et 
al., 2009).  Workers have reported a difference in 
mineral levels of non-cyclic (anoestrus) and cyclic 
cows and an improvement in their condition after 
area specific mineral mixture supplementation 
(Mohapatra et al., 2012). The present study was 
conducted to compare plasma mineral status of 
anoestrus and normally cyclic cattle and buffaloes 
of central zone of Punjab and to evaluate the use 
of area specifc mineral mixture as a treatment of 
anoestrus in dairy animals.
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MATERIALS AND METHODS

Thirty two non-cyclic animals (16 cattle, 
16 buffaloes) and thirty two cyclic animals (16 
cattle, 16 buffaloes) were selected from 14 villages 
of central Zone of Punjab (Ludhiana, Nawanshahr 
and Fatehgarh Sahib). All the animals selected 
were in the 2nd to 3rd lactation. Selection of animals 
was based on basis of owner’s history, rectal 
examination and plasma progesterone levels at 
0, 7 and 14 days by Radio Immuno Assay (RIA) 
technique. Animals having plasma progesterone 
levels below 0.5 ng/ml were diagnosed as being 
non-cyclic, anoestrus animals and animals having 
plasma progesterone levels more than 0.5 ng/ml for 
at least one sampling were considered to be cyclic. 
	 For mineral estimation, 2 ml of each of 
the plasma sample was digested with 10 mL of 
double distilled nitric acid over a hot plate and 
heated below 80ºC till digestion, followed by one 
cycle of hydrogen peroxide AR (2.0 ml of 30%), 
until volume reduced to 1 to 2 ml. The digested 
samples were diluted with double glass distilled 
water and the volume of the digestate was made 
10 ml. Samples were processed and levels of Ca, 
Mg, Cu, Zn, Fe and Mn were estimated as given by 
Sharma et al. (2003). Plasma inorganic Phosphorus 
(Pi) was determined using method given by Tausky 
and Shorr (1953).

For therapeutic trial, anoestrus animals 
were divided into 2 groups; with 10 cattle and 
10 buffaloes kept as treatment group and 6 cattle 
and 6 buffaloes kept as control group. Animals 
kept as treatment group were fed area specific 
mineral mixture (50 gm/animal/day) for 2 months. 
Sampling of blood was done after treatment at 
0, 7 and 14 days at the end of trial period; and 
progesterone levels were estimated by RIA and 
animals were classified as anoestrus or cyclic 

as mentioned above. Management and feeding 
practices were not changed during the trial period.

Mean mineral levels of anoestrus and cyclic 
animals were compared by t-test using SPSS for 
Windows (version 16.0; Microsoft). Fischer’s exact 
test was used to compare the difference between 
treatment and control groups after feeding trial.

RESULTS AND DISCUSSION

Mean plasma mineral levels in both cyclic 
and anoestrus animals were above the critical 
limits as given by Radostits et al. (2007), except 
for Pi in anoestrus cattle and Cu in anoestrus cattle 
and buffaloes which were lower than the critical 
limits. Plasma Ca and Pi levels were found to be 
significantly lower (P<0.01) in anoestrus animals 
than cyclic animals (Table 2 and 3). Similarly, 
Dutta et al. (1988); Sharma et al. (1999) reported 
lower plasma Ca and Pi, respectively in anoestrus 
buffaloes as compared to cyclic buffaloes. Singh 
and Singh (2005) reported lower plasma Ca 
and Pi levels in anoestrus cows as compared to 
cyclic cows. The Ca level in the serum might be 
one of the reasons of lower fertility status of the 
animals as Ca dependant mechanisms are involved 
in steroid biosynthesis in testes, adrenal gland 
and ovaries (Bodesta et al., 1980). Phosphorus 
is essential for transfer and utilization of energy, 
phospholipid metabolism and large number co-
enzyme activation (Hurley and Doane, 1989) and 
its deficiency may be cause of anoestrus in dairy 
animals.

Plasma Cu levels were found to be 
significantly lower (P<0.05) in anoestrus animals 
than cyclic animals (Table 2 and 3). Similarly, 
Eltohamy et al. (1989); Tabrizi (2012) reported 
lower plasma Cu levels in anoestrus buffaloes 
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and cows, respectively as compared to normal, 
cyclic animals. Copper is cited as a component 
of enzyme systems and a catalyst involved in 
steroidogenesis and prostaglandin synthesis (Smith 
and Akinbamijo, 2000).

Out of the 10 buffaloes that were fed area 
specific mineral mixture, 9 regained cyclicity i.e. 
had at least one value of plasma progesterone level 
above 0.5 ng/ml out of 3 weekly samples collected. 
In control group, 2 out of 6 buffaloes regained 
cyclicity without any feeding of area specific 
mineral mixture. Overall the comparison between 
treatments on the basis of Fisher’s exact test was 
found to be significant (P<0.05).Out of 10 cattle, 
8 regained cyclicity after supplementation whereas 
2 remained non-cyclic. One out of 6 control cattle 
became cyclic during the period of trial. Overall 
the comparison between treatments on the basis 
of Fisher’s exact test was found to be significant 
(P<0.05).

In total, 17 animals out of 20 (85%) were 
cured of anoestrus in the treatment group, whereas 
3 animals out of 12 (25%) in control group regained 
cyclicity. Average time taken for animals to come 
into heat after area specific mineral mixture 

supplementation was found to be 53.4±2.7 and 
48.9±2.1 days in buffaloes and cattle, respectively. 
Similarly, Newar et al. (2000); Srivastava (2008) 
observed return to cyclicity in 80% and 93.33% 
in anoestrus buffaloes and cows, respectively. 
However, Mohapatra et al. (2012) reported return 
to cyclicity in 57.5% of anoestrus animals after 
area specific mineral mixture supplementation, 
which was less than the observations of the present 
study.

In this study, it was concluded that 
anoestrus dairy animals had significantly lower 
levels of certain minerals such as calcium, 
phosphorus and copper as compared to cyclic 
animals and a significant improvement in 
reproductive performance was observed in 
anoestrus animals after area specific mineral 
mixture supplementation for two months.
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Table 1. Composition of area specific mineral mixture (per 100 Kg).

Source Weight (in Kg)
Dicalcium phosphate 66.66
Limestone 17.15
Magnesium oxide 6.66
Potassium iodate 0.067
Copper sulphate 0.549
Cobalt sulphate 0.0363
Manganese sulphate 0.462
Zinc oxide 1.245
Sodium sulphate 7.171
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