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The present study was conducted to identify possible trace mineral deficiencies causing anestrus and
prolonged post-partum anestrus and evaluate the effect of strategic supplementation of Area Specific Mineral
Mixture (ASMM) in these cases. The animals selected for study were categorized under three groups Group
I- Control animals (anestrous cows of 90 days and above), Group lI- Anestrous animals (anestrous of 90
days and above) and Group llI- Pleuriparous animals (8 to 9 months of gestation) from Livestock Farm of
CSKHPKYV, Palampur consisting of 10 animals in each group. Parallel study was also conducted on animals
from nearby villages of Panchrukhi block of District Kangra in the state of Himachal Pradesh consisting of 4,
11 and 6 cows in Group [, Il and IlI respectively. The animals of Group ll and Group Il were supplemented
with specially formulated Area Specific Mineral Mixture @ 50 gm/animal/day until the animals attained estrus
whereas animals of Group | were kept as control. Anestrous group of cows from field showed a significant
(p<0.05) increase in average plasma iron concentration on day 90 (2.94 @0.19 ppm) in comparison to control
group (2.13@0.18 ppm). Significant (p<0.05) increase in average plasma copper concentration was observed
in anestrous group of cows from day 30 (0.71 @ 0.10 ppm) and day 60 (0.84 & 0.13 ppm) in comparison to
control group on day 30 (0.25 @ 0.04 ppm) and day 60 (0.29 @ 0.11 ppm) respectively. Anestrous group of
cows from field also showed significant (p<0.05) increase in average plasma copper concentration on day 60
(0.94 @ 0.11ppm) in comparison tc control group (0.28 & 0.06 ppm). Group Il farm animals showed significant
increase in average plasma zinc and cobalt concentration on day 30 and day 90 after strategic mineral mixture
supplementation as compared to control group. In Group |l farm animals, 7 out of 10 cows (70%) exhibited
estrus and on an average animals came into heat after 35 days of mineral supplementation. In Group Ili of
farm also 7 out of 10 cows (70%) came into heat and on an average animals came into heat 80 days of mineral
supplementation. In Group |l of field, 8 out of 11 cows (72.72%) came into heat,whereas in Group |ll of field
only 2 out of 6 cows (33.33%) came into heat following strategic mineral supplementation. No animals from

control group in farm as well as field came into heat during the period of study.
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INTRODUCTION

Trace minerals are known to have direct or
indirect role in animal reproduction.in India, livestock
production is mainly dependent on crop residues
and agricultural byproducts as major component of
animal feed, as a result, mineral deficiency widely
exists in livestock due to exclusive dependence upen
fodder and forages for their mineral requirement. To
promote normal tissue growth, homeostasis, enzyme
function, cell regulation, and immune function, it is
imperative that trace minerals be maintained within
narrow concentrations within the body (Underwood
and Suttle, 1999).In grazing animals a marginal zinc
deficiency results in subnormal growth, fertility, low

serum zinc values, decreased resistance to infection.

and stress. Anestrus and prolonged post-partum
anestrus has been reported as an important factor
causing economic loss to the dairy farmers in the state
of Himachal Pradesh. One of the important etiological
factors of anestrous and prolonged post-partum
anestrus is mineral deficiency. Wide ranging diversity
of climate, topography, terrain and precipitation in
different agro-climatic zones of Himachal Pradesh
may lead to mineral imbalances. Keeping this in view
the present study was conducted with the objectives
of identification of possible trace mineral deficiencies
causing anestrus and prolonged post-partum anestrus
and study the effect of strategic supplementation of
Area Specific Mineral Mixture (ASMM) in cases of
anestrus and prolonged post-partum anestrus.

MATERIALS AND METHODS

The animals selected for study were categorized
under three groups Group |- Control animals
(anestrous cows of 90 days and above), Group lI-
Anestrous animals (90 days and above) and Group
Il- Pleuriparous animals (8 to 9 months of gestation)
from Livestock Farm of CSKHPKY, Palampur
consisting of 10 animals under each group. Parallel
study was also conducted on animals from nearby
villages of Panchrukhi block of District Kangra in the
state of Himachal Pradesh consisting of 4, 11 and
8 cows in group |, Il and Il respectively. Analysis of

minerals from plasma of animals as well as in feed,
fodder samples were done initially to identify the
deficient minerals.

Determination of minerals in forages/grass and
feed samples wasdone by wet digestion technique
as per method given by Johnson and Ulrich (1959).
Approximately 6-8 ml of blood after collection from
animals was centrifuged at 3000 rpm for 10 minutes
for separation of plasma which was further stored at
-20°C for analysis of minerals. The micro minerals in
forage/grass and feed samples as well as in plasma
of animals were analyzed with the help of Atomic
Absorption Spectrophotometer (AAS), Model 400,
Perkin Elmer (USA) as described in Perkin Elmer
analytical methods manual. The initial analysis of
minerals from plasma of animals and in feed/forage
and grass samples revealed the deficiency of one
or more minerals, so Area Specific Mineral Mixture
was formulated as per the general deficiency status
observed to provide 100 per cent of daily requirements
of trace minerals in a 50 gm mineral mixture as
suggested by McDowell et al. (1983). The animals of
Group It and Group Il of both Livestock Farm and from
villages of Panchrukhi block were supplemented with
the specially formulated Area Specific Mineral Mixture
@ 50 gm/animal/day until the animals attained estrus,
whereas animals of Group | were kept as control.
Assessment of mineral status from plasma was done
on day 0 i.e. before supplementation and at intervals
of 30 days post supplementation. The results obtained
in the above study were analyzed using computer
software AGraphpadinstat« (Russel 1990). The data
were analyzed by using fANOVA= andAt«-test at 5%
level of significance and Dunnett multiplecomparison
test.

RESULTS AND DISCUSSION

The micro minerals analyzed from plasma were
iron, zinc, copper, cobalt and manganese. Analysis
of feed, fodder and concentrate mixture revealed a
deficiency of copper and cobalt in all feedstuff which
were offered to the animals of livestock farm of the
University. Initial analysis of plasma showed that the
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average plasma iron concentration was within the
physiological level in all the three groups of cow in farm
as well as in field. Iron concentration in feed/fodder
was also high and therefore high concentration of iron
in plasma may possibly be due to high amount of iron
in diet. A non-significant increase in average plasma
iron concentration was observed in anestrous and
gestation group of cows from farm and in gestation
group from field after strategic mineral mixture
supplementation. The present findings are in line with
the results of Vhora et al. (1995) who reported non-
significant differences in plasma iron concentration
between anestrous and normal cyclic crossbred rural
cows. Anestrous group of cows from field showed
a significant (p<0.05) increase in average plasma
iron concentration on day 90 (2.94 ©0.19 ppm) in
comparison to control group on day 90 (2.13 & 0.18
ppm).The present findings are in accordance with
the results of Prasad and Rao (1997), Biswas ef al.

(2005), Samanta et al. (1995) as these authors also
reported significantly lower plasma iron in anestrous
cows as compared to normal cyclic cows.

Dietary deficiency of copper both primary and
secondary (induced by high molybdenum and/or
sulphur) is known to induce infertility in dairy cows.
Strategic mineral mixture supplementation improved
the plasma concentration of copper in cows of both
farm and field. Significant (p<0.05) increase in
average plasma copper concentration was observed
in anestrous group of cows from farm onday 30 (0.71 9
0.10 ppm) and day 60 (0.84 @ 0.13 ppm) in comparison
to control group on day 30 (0.25 @ 0.04 ppm) and day
60 (0.29 @ 0.11 ppm) respectively. Anestrous group
of cows from field also showed significant (p<0.05)
increase in average plasma copper concentration
on day 60 (0.94 @ 0.11ppm) in comparison to control
group on day 60 (0.28 & 0.06 ppm). These findings
are in agreement with the results of Dutta ef al.
(2001), Samanta et al. (1995) and Rojas et al. (1994)
who reported lower plasma copper concentration in
anestrous cows as compared to normal cyclic cows.
Similar reports in buffalo were given by Biswas et
al. (2005).Group Il from farm showed an increasing
trend in average plasma copper concentration from

day 30 which remained stable up to day 60 and then
decreasing trend was aobserved on day 90 however
the decrease was non-significant. This decrease in

plasma copper concentration may be due to dietary

changes with change in season which may be due to
high content of iron in feed/fodder which depresses
copper bioavailability in the body (Bremner and
Price 1985). Gestation group of cows from field
showed non-significant increase in average plasma
copper concentration after strategic mineral mixture
supplementation from day 30 onwards.

Zinc is involved in a number of enzymatic
reactions associated with carbohydrate metabolism,
protein synthesis and nucleic acid metabolism. It is
therefore essential in cells like the gonads, where
active growth and division are taking place. Zinc
deficiency can affect all phases of the reproductive
process in the female, from estrous to parturition and
lactation (Miller 1979).Group Il farm animals showed
significant (p<0.05) increase in average plasma zinc
concentration on day 30 (0.86 @ 0.05 ppm) and day
90 (0.96 @ 0.04 ppm) as compared to control group
on the respective days after strategic mineral mixture
supplementation.Group Il farm animals showed
a non-significant increase in average plasma zinc
concentration from day 30 till day 90 of study.Group I
field animals showed a significant (p<0.05) increase
in average plasma zinc conceniration on day 90
(0.97 @0.03 ppm) in comparison to control group on
day 90 (0.70 @ 0.05 ppm). Group llI field animals
showed a non-significant increase in average plasma
zinc concentration after mineral supplementation,
whereas control group of cows from farm showed
a non-significant decrease in average plasma zinc
concentration without any specific trend from day 0
to day 90. The findings of the present study are in
agreement with the results given by Prasad and Rao
(1997). Similar findings in buffaloes were reported by
Biswas ef al. (2005) and Lall et al. (2004) as these
authors reported significant increase in plasma zinc
level after mineral supplementation.

Group |l farm animals showed a significant
(p<0.01) increase in average plasma cobalt
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concentration on day 30 and day 90 after strategic
mineral mixture supplementation, whereas the control
group of cows from farm showed a non-significant
decrease in average plasma cobalt concentration
withoutany specifictrend. The results are in agreement
with the reports of Biswas et al. (2005) who observed
significant (p<0.01) increase in trace mineral profile
during estrous as compared to anestrous condition.
Gestation group from farm showed a significant
(p<0.01) increase in average plasma cobalt
concentration on day 30 (0.16 &0.00 ppm) after
mineral mixture supplementation.Anestrous group of
cows from field showed a decreasing trend in average
plasma cobalt concentration with a significant (p<0.01)
decrease on day 60 (0.0900.01 ppm) after mineral
mixture supplementation. Control group of cows also
showed a non-significant decrease in average plasma
cobalt concentration from day O to day S0 without
any specific trend. Gestation group from field also
showed similar decreasing trend in average plasma
cobalt concentration with a very significant (p< 0.01)
decrease on day 90 (0.08 @ 0.00 ppm)

The average plasma manganese concentration
showed an increasing trend from day 30 onwards
after strategic mineral mixture supplementation in
group Il farm animals. On the other hand control
group of cows from farm showed a decreasing trend
in average plasma manganese level with a significant
(p<0.05) decrease on day 60 (0.01 @ 0.00 ppm) as
compared to day 0 (0.03@0.00 ppm). Gestation group
of cows showed a significant (p< 0.05) increase in
average plasma manganese concentrationon day 80
after mineral mixture supplementation. Group I cows
from field showed a significant (p<0.01) increase in
average plasma manganese concentration on day
30 (0.09 @ 0.01 ppm), day 90 (0.10 & 0.01 ppm) in
comparison to control group on the respective days.
Gestation group of cows from field also showed
a significant (p<0.05) increase in average plasma
manganese concentration on day 30 (0.11 & 0.00
ppm) and day 90 (0.11 @ 0.00 ppm) as compared to
day 0 (0.01@0.01 ppm).Similar findings were reported
by Prasad and Rao (1897), Samanta et al. (1995) as
these authors reported significant increase in plasma

manganese in normal cyclic cows as compared to
anestrous cows. Similar results in buffaloes were
reported by Biswas ef al. (2005).

Results indicated that in anestrous group from
livestock farm 7 out of 10 cows (70%) exhibited estrus
after strategic mineral mixture supplementation. On
an average the animals came into heat after 35
days of mineral supplementation. In gestation group
also 7 out of 10 cows (70%) came into heat and
on an average the animals came into heat 60 days
after strategic mineral mixture supplementation. In
anestrous group from field 8 out of 11 cows (72.72%)
came into heat during the period of study. However in
gestation group of cows from field only 2 out of 6 cows
(33.33%) came into heat during the period of study.
No animals from control group in farm as well as field
came into heat during the period of study.
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