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Response to strategic dietary mineral mixture supplementation in cattle and
buffaloes under field condition (Hill region) of Nainital district of Uttarakhand
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ABSTRACT

Calcium, phosphorus, zinc, manganese and copper were found below the critical level in soil, feeds and blood serum
of cattle and buffaloes in hill region of Nainital district of Uttarakhand. A study was, therefore conducted to see the
effect of dietary supplementation of these minerals as area specific mineral mixture in cattle and buffaloes on reproductive
performance, milk yield, their profile in blood serum under field condition in four villages of Nainital district. The
calcium, phosphorus, zinc, manganese and copper were supplemented in the form of feed (mineral) mixture which
contained ground maize 32.80%, mustard cake 48.69%, di-calcium phosphate 17.85%, copper sulphate 0.12%, manganese
sulphate 0.30% and zinc sulphate 0.24%. Fifteen animals (cattle and buffaloes) of different physiological status from
each village were selected. Each selected animal was provided 250 g feed mixture daily in order to supply 12 g calcium,
5 g phosphorus, 250 mg zinc, 175 mg manganese and 60 mg copper over and above already present in the ration of
animals provided by the farmers for 45 days. The incidence of the anoestrus and repeat breeding cases decreased due to
dietary supplementation of area specific mineral mixture. Milk yield was increased and remained persistent in lactating
(pregnant) and lactating (non-pregnant) animals. The SGPT, SGOT and ALP activities increased in all categories of
animals but were within the normal range. Blood serum calcium and phosphorus concentrations were also increased
significantly and reached above their critical levels (8.00 mg/dl and 4.00 mg/dl respectively) in all categories of animals.
The serum zinc, manganese and copper concentration also increased but not significantly due to dietary supplementation
of these minerals. It was concluded that area specific mineral mixture supplementation in the ration is inevitable in
amelioration of reproductive problems and in improving the milk production, reproductive performance and mineral
profile in cattle and buffaloes under field condition of Kumaun hill region.
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In hilly region of Nainital district of Uttarakhand, the most
common livestock species are cattle and buffaloes and are
mostly reared on crop residues and dry grasses along with
locally available green fodder and small amount of
concentrate mixture. Generally mineral mixture is not
supplemented in the ration. Calcium, phosphorus, copper,
zinc, manganese and copper were found low in soil, feeds
and blood serum of cattle and buffaloes in hill region of
Uttarakhand (AICRP 2006). The present study was, therefore,
planned to see the effect of dietary supplementation of these
minerals as area specific mineral mixture (ASMM) in
different categories of cattle and buffaloes over and above
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the existing feeding system/levels, followed by the farmers
on milk yield, reproductive performance and certain blood
biochemical parameters and mineral status under field
condition in Kumaun hills of Uttarakhand.

MATERIALS AND METHODS

Four villages, viz. Songaon, Jangalia, Amia and Gaza
basuli, in Nainital (Hill region) district of Uttarakhand were
selected for the study. Initially blood samples from 60 animals
(cattle and buffaloes) of different physiological status, 15
from each village were collected during the course of
investigation and analyzed for calcium, phosphorus, zinc,
manganese and copper and also for serum glutamate pyruvate
transminase (SGPT), serum glutamate oxaloacetate
transminase (SGOT) and serum alkaline phosphates (ALP)
activities and the information on milk yield and reproductive
status of the animals was also collected from the farmers.

Experimental feed (mineral) mixture: To supplement
calcium, phosphorus, zinc, manganese and copper as per
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NRC (2001) requirements, a feed (mineral) mixture was
prepared in which calcium and phosphorus in the form of
di-calcium phosphate (17.85%), zinc in the form of zinc
sulphate (0.24%), manganese in the form of manganese
sulphate (0.30%) and copper in the form of copper sulphate
(0.12%) were used with ground maize (32.80%) and mustard
cake (48.69%).

Feeding under field condition: All categories of animals
under field condition were fed feeds and fodder as per
availability. Fodder tree leaves of timla, dhudhila, bhimal,
oak, besides pea, guria grass and paddy straw were fed to
the animals. Wheat bran, pellet and concentrate mixture were
also fed to the animals by some farmers. In addition, each
selected animal was provided 250 g of feed (mineral) mixture
daily to supply 12 g calcium, 5 g phosphorus, 250 mg zinc,
175 mg manganese, 60 mg copper over and above already
present in the ration of animals provided by the farmers. The
supplemental feeding trial of area specific mineral mixture
to the different categories of animals lasted for 45 days.
Thereafter blood samples from the animals were collected
to know the calcium, phosphorus, zinc, manganese and
copper status and also SGPT, SGOT and ALP activities. The
information regarding response on milk yield and
reproductive status of animals due to dietary supplementation
of area specific mineral mixture was also recorded. The feeds
and fodder offered to the animals were analyzed for proximate
constituents (AOAC 1995). The SGPT and SGOT activities
were determined by the method of Young (1995). The
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calcium, zinc, copper and manganese in the blood serum were
estimated by atomic absorption spectrophotometer and
phosphorus in blood serum was estimated by colorimetric
method (Fiske and Subbarow 1925). The data were analyzed
statistically as per methods described by Snedecor and
Cochran (1994) using ‘t’ test.

RESULTS AND DISCUSSION

The chemical composition and mineral contents of feeds
and fodder fed to the animals under field condition are given
in Table 1. The chemical composition was in line with those
reported by Mudgal et al. (2003), Tiwary et al. (2007) and
Shukla et al. (2009).

Mineral contents in feeds and fodder: Calcium content in
different types of concentrate and roughages were above the
critical level (<0.30%). The phosphorus content in some of
the fodders was insufficient to meet the required level and
was below than the critical level (<0.25%). Concentrates and
roughages offered to the animals have comparatively
adequate concentration of zinc and it was above the critical
level (<30 ppm). Copper was above the critical level (<8
ppm) in green fodders but most of dry fodders were deficient
in Cu content like wheat straw and dry guria grass and also
some of the tree leaves like sanjh and khainia leaves in Amia
and Gaza basuli villages (Table 1).

Dry matter intake: An average dry matter intake increased
significantly (P < 0.05) in all categories of animals (Table 2)
due to supplementation of area specific mineral mixture

Table 1. Chemical composition and mineral contents of feeds and fodder (on dry-matter basis) of
Nainital (Hill region) district of Uttarakhand.

Feeds/Fodder DM% CP% EE% CF% Ash% NFE% AlA% Ca% P% Znppm Mn ppm Cu ppm
Timla (Ficus auriculata) leaf 33.52 14.05 266 14.09 1131 5840 331 256 0.28 40.67 91.72 10.18
Dhudhila (Lagenaria siceraria) leaf 40.85 10.30 1.86 15.75 19.66 5244 301 2.09 0.21 4552 87.61 10.21
Bhimal (Grewia optiva) leaf 5430 13.13 273 17.97 791 5825 0.39 265 026 4807 89.63 10.33
Oak (Quercus macrocarpa) leaf 7745 11.03 3.34 3298 525 4740 0.56 1.65 0.24 48.57 89.12 9.75
Sanjh (Petalonyx nitidus) leaf 42.86 09.66 1.09 18.50 26.52 4423 040 228 0.29 46.77 85.1 7.42
Khainia (Ethiopic Ichaymat) leaf 61.66 09.73 441 20.21 18.55 47.31 6.23 3.12 0.2 4225 885 7.05
Rain (Samannea saman) leaf 49.76 1231 1.67 13.15 8.95 63.94 3.18 1.87 0.17 38.56 87.03 10.07
Guria (Chrysopogon fulvus) grass 9224 1092 1.60 29.13 10.07 4833 491 090 0.21 4061 92.18 12.27
Hathi (Pennisetum purpureum) grass ~ 33.73 ~ 7.73 221 20.53 19.36 5320 9.73 1.16 0.27 4992 9236 26.12
Paddy straw 89.48 4.88 1.61 39.75 14.17 39.79 940 0.86 0.34 40.08 88.18 18.66
Wheat straw 90.00 9.08 1.86 27.05 6.92 5533 380 198 048 42.63 86.68 10.04
Concentrate pellet 90.61 1536 262 836 1038 6330 2.77 3.16 0.84 47.72 8850 10.50
Concentrate mixture 92.35 1292 4.05 7.27 6.29 69.48 1.77 1.88 0.85 47.37 89.39 18.67
Pea 29.2 17.01 1.63 29.25 7.1 4492 0.72 2.65 026 41.00 85.00 9.00
Green berseem 10.81 16.37 291 2622 1049 44.02 1.09 4.15 0.27 41.31 89.48 26.29
Green oats 18.14 1241 243 14.64 102 6033 226 132 032 4056 91.57 14.36
Green oats + berseem 1444 1431 2.16 1991 10.72 53.13 326 237 031 44.12 88.19 21.93
Wheat straw + berseem 4527 671 2.05 3391 10.06 4728 447 1.32 031 41.77 90.11 20.15
Wheat flour 86.30 8.60 341 5.65 3.62 78.74 1.95 256 0.28 40.67 91.72 10.18
Wheat flour + Paddy flour 90.10 8.00 2.67 6.55 440 78.38 1.74 2.09 0.21 4552 87.61 10.21
{Critical level - - - - - - - <0.30 <0.25 <30 <40 <8

fPrabowo er al. (1990).
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Table 2. Response to area specific mineral mixture
supplementation on dry matter intake (kg/day) in cattle and
buffaloes under field condition
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Table 4. Response to area specific mineral mixture
supplementation on amelioration of reproductive problems cattle
and buffaloes under field condition

Before After
supplementation supplementation

Category of animals

Before After
supplementation supplementation

Category of animals

Lactating pregnant 5.65°+0.08 6.33%+0.06
cows/buffaloes (n=11)*

Lactating non-pregnant 5.91+0.04 6.02+0.14
cows/buffaloes (n=12)

Heifers (n=9)* 3.19°+0.11 3.732+0.11

Calves (n=8)* 1.26Y+0.03 1.652+0.05

Anoestrus cows/ 5.07°+0.04 5.822+0.01
buffaloes (n=11)*

Repeat breeding cows/ 5.14°+0.12 5.584+0.23

buffaloes (n=9)*

Figures in parentheses denote the number of observations.
Values bearing different superscripts in a row differ significantly
from each other. “P < 0.05.

Table 3. Response to area specific mineral mixture
supplementation on milk yield litre/day) in cattle and buffaloes
under field condition in Nainital (Hill region) district

Before After
supplementation supplementation

Category of animals

Lactating pregnant 3.23+0.37 3.68+0.34
cows/buffaloes (n=11)

Lactating non-pregnant 4.97°+0.46 5.812+0.45
cows/buffaloes (n=12)*

Anoestrus cows/buffaloes 1.50+0.12 1.74+0.09
(n=11)

Repeat breeding cows/ 0.63+0.16 0.79+0.16

buffaloes (n=9)

Figures in parentheses denote the number of observations.
Values bearing different superscripts in a row differ significantly
from each other. “P < 0.05.

11.67°
10.00°

Anoestrus (%) (n=43)"
Repeat breeding (%) (n=43)*

20.00*
16.67%

Figures in parentheses denote the number of observations.
Values bearing different superscripts in a row differ significantly
from each other. “P < 0.05.

except in lactating non-pregnant animals of Amia and repeat
breeding animal of Gaza basuli village which is due to fact
that these animals were not offered required quantity of feed
by the farmers. Similar results were also reported by Mahanta
et al. (2004).

Milk yield: The increase in average milk yield was
recorded from 0.32 to 0.50 litre (15.32 to 18.80%) (Table 3).
Wu et al. (2001), Gimbi et al. (2004), Saxena et al. (2008)
and Sharma et al. (2009) also reported increase in milk yield
due to supplementation of area specific minerals.

Reproductive performance: Mainly anoestrus and repeat
breeding problems were reported by the farmers. The
anoestrus problem in cattle and buffaloes were maximum in
Gaza basuli village (20.00%) followed by Amia village
(16.67%) of low hill region. Whereas the incidence of repeat
breeding was maximum in Gaza basuli village (20.00%). The
overall anoestrus and repeat breeding cases were 20 and
16.67% respectively (Table 4). After dietary supplementation
of area specific minerals, the percentage of reproductive
problems as anoestrus and repeat breeding were decreased
significantly (P <0.05) to 11.67 and 10% respectively. Similar
findings were reported by Saxena et al. (2008) and Sharma
et al. (2009).

Table 5. Response to area specific mineral mixture supplementation on serum enzyme activities (IU/litre)
in cattle and buffaloes under field condition

Before supplementation After supplementation

SGOT ALP SGPT SGOT ALP
(14-38 TU/litre) (60-118 TU/litre) (0488 TU/litre)  (14-38 TU/litre) (60-118 TU/litre) (0—488 TU/litre)

Category of animal®
(Normal range) SGPT

Lactating pregnant 30.42+0.59 74.74+5.66 221.70v+32.52 33.51+1.25 107.242+1.70 410.05%+15.04
cows/buffaloes (n=11)*

Lactating non-pregnant 29.28+1.88 68.79%+8.30 214.48b+18.44 29.61x+1.76 87.41%+4.46 405.99+19.17
cows/buffaloes (n=12)*

Heifers (n=9)* 21.44b+2.17 49.50v+7.59 114.29°+11.01 27.822+1.79 71.982+4.91 299.96%+55.54

Calves (n=8)* 17.47%+2.75 36.35+5.61 75.77°+14.03 25.692+2.72 58.828+2.28 284.904+46.27

Anoestrus cows/ 14.13+£2.05 27.88b+3.23 69.23b+5.42 18.61+2.14 53.172+2.67 296.75%+16.48
buffaloes (n=11)*

Repeat breeding cows/ 10.97%+1.49 24.15%+2.80 40.52+7.50 14.63%x1.84 39.15%x1.02 173.092+£25.89

buffaloes (n=9)*

Figures in parentheses denotes the number of observations. Values bearing different superscripts in a row for a parameter differ significantly
from each other. “P < 0.05.fSastry et al.(1999).

127



1384 TIWARI ET AL. [Indian Journal of Animal Sciences 82 (11)

Serum glutamate pyruvate transaminase (SGPT) activity: | o ~ ~ =~ © v 3
The overall average serum glutamate pyruvate transaminase §_ S = == S = ;
(SGPT) activity of animals in all selected villages were within 58 ;‘*ﬂ Stl J A ‘f £ e
the normal range (14-38 IU/litre) as suggested by Sastry et “ 3 = = 2 2 = = 3
al. (1999) except for repeat breeding cows/buffaloes (10.97 o é o - - - A
IU/litre) (Table 5), whereas the SGPT activity was lower é s § g g lg g g 5
than normal range in anoestrus and repeat breeding animals g ne | 3 J 3 n 4 J 2

. .. . 1 [=Iy < [\l [sg]
which showed the poor nutritional status of animals. After Z |z § f/’ = = 2 Z = = §
the supplementation of area specific minerals all categories § 5 g ;
of animals in all villages had normal values of SGPT activity. s | & £l 2 a m a5y 8 £
Similar observations were also reported by Sharma et al. & E) eS| g F 9 3 F >
(2009) and Saxena e al. (2008). 5 gRN2 =2 & Has § g

Serum glutamate oxaloacetate transaminase (SGOT) 5|2 Y|« o G N - uf'é
activity: Average serum glutamate pyruvate transaminase é ﬁ 2 g . o “ < < — ,gn
(SGOT) activity in animals of selected villages were low in & _’g %” a a S 3 5
heifers (49.50 IU/litre), calves (36.35 IU/litre), anoestrus 2 so| 2 & £44 3 £
animals (27.88 IU/litre) and repeat breeding animals (24.15 g ,._'% ‘\f & a 282 a )
IU/litre) (Table 5), which reflected to the poor nutritional i) g g
status of animals. After the supplementation of area specific ki g % e © a2 o %
minerals, the SGOT activities increased significantly (P < g 2 E < < < S < -
0.05) in all categories of the animals and reached within é = g g = ) E? ?;4 % &
normal range (60—118 IU/litre) as mentioned by Sastry et al. k2 “ 0\7 o o SR o~ S
(1999) except in calves (58.82 IU/litre), anoestrus (53.17 IU/ g - =
litre) and repeat breeding (39.15 1U/litre) animals. The é - /g © a S o E
present findings showed that the SGOT activity increased in o g= g < S S S < &

. e g | E H A J E Z
all animals, however, the lower than normal value of SGOT % S g e S 3@ FARSY s 2
might be due to poor nutritional status in terms of DM, energy 5 v | S S © < < S §
and protein intakes. Similar findings were also reported by g 9B | — - o % © é
Saxena et al. (2008) and Sharma et al. (2009). g ERSH P == P P 2

Alkaline phosphatase activity: In all categories of animals é - ED S| & 4(::' oA g éﬂ b=
the overall average alkaline phosphatase activity were in < 2 § f/’ S pe = & =z z ?D
normal range (0—488 IU/litre) as suggested by Sastry et al. & g - g
(1999). After supplementation of area specific minerals, the ; % g S S @83 = 2
ALP activity increased in all categories of the animals (Table 2 = £ g T E’ ?’ E’ % E §
5). Similar values were also reported by Divya ef al. (2009). | zINE € & 8@ = = 5]

Serum calcium concentration: The overall mean blood ER- 2 - - -7 - 4
serum calcium concentration in calves, anoestrus and repeat £ ng 2 g o < o o © — -%
breeding animals was below the critical level (<8.00 mg/dl) E _’g g’ S a s 2 2 a %
as suggested by Miles and Mc Dowell (1983) except lactating % 2 érrl g éf.,' gt,l % {f é
pregnant (8.78 mg/dl), lactating non-pregnant (8.67 mg/dl) §- ,._'% ‘\f e - DR 3 )
and heifers (8.61 mg/dl) in all selected villages (Table 6). 3 g )
After the supplementation of area specific minerals all § 3| » o o Q0 2 g
categories of animals showed significant (P < 0.05) increase ; g ED = . 2 gril gril < s
in blood serum calcium concentration but in anoestrus and § 3 8 £ % % Qﬁ % E =
repeat breeding animals, it was below the critical level (7.52 ] © T s o5 % N8 W g
mg/dl and 7.68 mg/dl, respectively). Our findings i = _§
corroborated with the observations of Gimbi et al. (2004), Q = ~ *&\ 2 |2
Wu and Sattar (2000) and Sharma et al. (2009). 5 ~ Z‘ § T:. . 1? j:: Q

Serum phosphorus concentration: The overall mean serum Tg g S 25 - = e § %
phosphorus concentration, prior to supplementation of area ke £ 8 é’- S s . 5 L s & & =
specific minerals was above the critical level (<4.00 mg/dl) = 73 % a:: =) a:: Q % 3 \5 % % E g
in all categories of the animals (Table 6). After ? = Eﬂ < E‘J < g/ £ é = é 2 § %
supplementation of area specific minerals, all categories of & 2 § § § % «E E § ”:; é % L%D E
animals in all selected village showed increase in serum 3 g =8 =8 £ S Z 2 =

128



November 2012]

phosphorus concentration. Our findings corroborated with
the observations of Gimbi et al. (2004), Saxena et al. (2008)
and Sharma et al. (2009).

Serum zinc, manganese and copper concentration: The
overall average blood serum zinc, manganese and copper
concentration in all categories of animals was above the
critical level (<0.60 ppm, <0.20 ppm and <0.65 ppm,
respectively) as suggested by Miles and Mc Dowell (1983)
(Table 6). After the supplementation of area specific minerals
all categories of animals further showed improvement in the
serum Zn, Mn and Cu concentration and values were above
the critical level. Similar results were reported by Sharma et
al. (2009) in Pithoragarh district of Uttarakhand. The serum
Zn, Mn and Cu concentration were also increased in all
categories of the animals but these values were not
significantly different. Similar observations were also
recorded by Sharma et al. (2009).

From the present study, it was concluded that dietary
calcium, phosphorus, zinc, manganese and copper
supplementation as area specific mineral mixture is essential
in cattle and buffaloes under existing feeding practices/
system in hill region of Nainital district of Uttarakhand for
improving milk production, reproductive performance and
blood mineral status.
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