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Abstract

A study was conducted for 150 days
in crossbred cows to assess the effect of high
energy diet on performance in early lactation.
Eighteen crossbred cows within 10-15 days
of lactation were selected and divided into
three groups of six each. They were fed with
concentrate mixture containing 65 per cent
of total digestible nutrient and 17 per cent
crude protein with 35 per cent of CP as un-
degradable protein (ration ). The animals in
the second and third group were supplemented
daily with one (ration Il) and two kg (ration
) of energy supplement (ground maize)
respectively. There was no significant effect
(P>0.05) of maize supplementation on the
body weight of the animals. The total daily
dry matter intake as well as the DMI/ 100 kg
body weight were significantly higher (p<0.05)
for maize supplemented groups. The EE
digestibility of ration Ill was significantly higher
(P<0.05) compared to ration | whereas ration Il
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had similar digestibility as ration | and Ill. The
digestibility of DM, CP, CF, NDF and ADF was
similar in all treatment groups.. From the overall
evaluation of results it could be concluded
that though the supplementation of energy in
the form of ground maize did not improve the
performance significantly, but resulted in better
performance.
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Energy is one of the most important
nutritional factors that limit production in dairy
cattle. During early lactation cows are unable
to consume enough energy from the feed to
meet their energy demand for lactation. Thus
the body reserves are mobilized, leading to
the negative energy balance. Negative energy
balance is one of the major problems related to
nutritional management of early lactating cows.
It can lead to higher risk of metabolic diseases,
infections, suboptimal milk yield and infertility.
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The average peak of daily milk production of
dairy cow in Kerala ranges from 7 to 8 kg. A
dietary crude protein (CP) level of 17 per cent
in the concentrate mixture has been found
sufficient to meet the requirements of cows in
early lactation with a peak yield of 10 kg milk
per day (Ally et al. 2007). Increasing the energy
content of diet to compensate for this energy
deficiency in early lactation could correct the
condition to some extent (De feu et al. 2009). In
this context this study was conducted to assess
the effect of energy supplementation in the form
of ground maize on dry matter (DM) intake and
digestibility of nutrients the early lactating cross
bred dairy cattle in Kerala.

Materials and Methods

Eighteen healthy crossbred cows in
early lactation (within 10 to 15 days of lactation)
were selected and were divided into three
groups of six each, as uniformly as possible
with regard to age, parity, body weight and
previous lactation yield. They were allotted

Table 1. Composition of feed

randomly to the three experimental rations.
All the experimental animals were fed with
concentrate mixture containing 65 per cent of
total digestible nutrient (TDN) and 17 per cent
CP with 35 per cent of CP as undegradable
protein (UDP). Green grass was offered as
the sole roughage. The animals were fed as
per ICAR (1998). The total dry matter given
was fixed at three per cent of the body weight
in the beginning of the experiment for all the
three groups. The animals in the second and
third group were supplemented daily with one
and two kg of energy supplement (powdered
maize) respectively. The quantity of feed
given was revised fortnightly according to milk
production and body weight. The experiment
was carried out for a period of 150 days under
similar managemental conditions. Individual
data on daily dry matter intake (DMI) of the
experimental animals were maintained. Body
weight was recorded at fortnightly intervals.
A digestibility trial was conducted during the
last five days of the feeding trial to find out the
digestibility coefficients of the nutrients.

Ingredient Per cent
Yellow maize 33.5
Wheat bran 39.5
Soybean meal 15.5
Coconut cake 7.5
Dicalcium phosphate 1.5
Calcite 2.0
Salt 0.5
Chemical composition, % DM basis
Item Concentrate mixture Fodder
Dry matter 92.9 17.08
Crude protein 16.49 8.68
Crude fibre 7.14 34.69
Ether extract 2.91 3.05
Total ash 9.65 10.75
Nitrogen free extract 63.81 42.83
Acid insoluble ash 1.08 1.85
Neutral detergent fibre 36.16 74.37
Acid detergent fibre 16.84 45.77
Calcium 1.13 0.63
Phosphorus 0.93 0.30
Magnesium 0.37 0.60
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Results and Discussion

The ingredient and per cent chemical
composition of the concentrate mixtures and
fodder fed to the experimental animals are
presented in Table 1. The CP content of the
concentrate mixture was 16.49 per cent while
that of fodder used for feeding was 8.68 per
cent on dry matter basis.

Body weight: The data on the body
weight of the animals at fortnightly intervals fed
with the three experimental rations is depicted
in Fig. 1. There was no significant difference
(P>0.05) between the body weight of the
animals of three experimental groups in any
of the fortnights. The average body weight of
the experimental animals belonging to three
experimental group at the beginning of the
feeding trial was 339.5, 335.83, and 327.17 kg,
respectively, and at the end of the feeding trial
of 150 days the corresponding weights were
350.33, 3583.33, and 355.83 kg, respectively.
There was a loss in body weight of animals in
all three groups during the first fortnight of the
feeding trial. Thereafter the animals gained
body weight in all the groups throughout the
feeding trial. A loss in body weight of the animals
during early stages of lactation when the DMI
was not sufficient to meet the requirements of
production was also reported by Blauwiekel
and Kancaid (1986), Howard et al. (1987),
Joseph (2005) and Ally et al.(2007).

Dry matter intake: The data on total DMI,
daily DMI, DMI per 100 kg body weight and DMI
perkg metabolic body weightare giveninTable 2
and represented in Fig.2.The average total daily
DM intake of animals of the three experimental
groups were 9.5, 10.86, 11.68 kg respectively,
the DMI of control being significantly lower
(p<0.05) than the supplemented groups in
all fortnights except 2™ and 3" fortnights. The
higher DMI in the group Il and Il might have
been due to the higher quantity of feed offered
due to the supplementation of one kg and two
kg powdered maize. The DMI per 100 kg body
weight in the three groups were 2.77, 3.14
and 3.42 kg, respectively and the DMI per kg
metabolic body weightwere0.12,0.14,and 0.15
kg, respectively. It could be seen that the DMI
per 100 kg body weight and per kg metabolic
body weight was significantly higher (P<0.05)
in one and two kg maize supplemented group
compared to that of control group. The resultisin
agreement with Reis et al. (1997) who observed
an increase in the DMI with supplementation of
ground corn in lactating cattle fed legumes as
sole roughages. Likewise Broderick and Radloff
(2004) also observed higher DMI in dairy cows
supplemented with dried molasses at0, 4, 8 and
12 per cent levels. On contrary to the observed
result, Augustine (2008) found no significant
difference in DMI between the treatments when
early lactating cows were fed 17 per cent CP
diet supplemented with one kg of ground maize
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Fig.1. Fortnightly body weight of animals maintained on three experimental rations
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or 100g of protected fat to experimental diet
with 17 per cent CP. Likewise Wadhwa et al.
(2012) also observed that supplementing early
lactating cows with 150 or 200g of calcium salts
of rice bran fatty acid oil did not have any effect
on DMI.

Digestibility coefficients of nutrients: The
digestibility coefficient of nutrients such as DM,
CP, crude fibre (CF), ether extract (EE), neutral
detergent fibre (NDF), acid detergent fibre
(ADF) and nitrogen free extract (NFE) are given
in Table 2. There was no significant effect of
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Fig. 2. Average daily dry matter intake of animals fed the experimental rations

the maize supplementation on the digestibility
of nutrients except for the digestibility of EE,
which was higher (P<0.05) for the two kg maize
supplemented group compared to control.
An increase in the EE digestibility in lactating
cattle was reported by Tyagi et al. (2009) when
supplemented with by pas fat at 2.5 per cent.
In contrary to the present result, Augustine
(2008) reported no significant difference in the
EE digestibility in lactating cows supplemented

with energy in the form of ground maize (one
kg/day) or protected fat (100g/ day). The
digestibility of the DM, CP, CF, NDF and ADF of
the ground maize supplemented groups were
numerically higher than that of control group.
Elliot et al. (1995) reported the digestibility of
DM, CF, ADF, and NDF in lactating dairy cattle
fed hydrogenated palm fatty acid as energy
supplements.

Table 2. Body weight, DM intake and digestibility of nutrients in different treatments

Parameters Group | (control) Group I Group Il
Initial body weight (kg) 339.5+32.11 | 335.83+15.78 | 327.17+20.95
Final body weight (kg) 350.33+ 27.18 353.33x+ 16.04 355.83+ 21.69
Metabolic body weight, W kg®7® 80.98+11.90 81.50+8.01 81.93+10.05
Total dry matter in 150 days, kg 8583.012 9779.59° 10563.01°
Dry matter intake per 100 kg body 2.77%+0.08 3.14°+0.09 3.42°:0.09
weight, kg
Dry matter intake per kg metabolic . b b
body weight (W kg®7) 0.122+0.04 0.14°+0.04 0.15°+0.04

Dry matter intake (kg/day)

Concentrate 4.1892+0.16 5.638°+0.46 6.46°+0.42
Green 5.35+ 0.03 5.22+0.06 5.26+0.02
Total 9.5+0.192 10.86+0.49° 11.68+0.41°
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Digestibility coefficients (%)
Dry Matter 56.38+ 0.001 61.65+ 0.002 60.22+ 0.002
Crude Protein 59.24+0.001 62.17+3.35 60.92+ 1.76
Crude Fibre 52.37+1.49 55.49+3.6 53.24+2.95
Ether Extract 69.17+1.26° 74.54+2.39%° 79.15+2.61°
NFE 62.76+1.38 67.40+2.48 66.63+1.36
NDF 52.96+1.93 54.72+3.64 53.74+1.88
ADF 40.46+2.23 42.08+4.74 40.35+3.61

*Mean of six values

a, b -means with different superscripts in the same row for each parameter differ significantly (P<0.05)
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