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Supply frequency of concentrate as supplement in sugarcane
(Saccharum officinarum) forage diets and its effect on the productive
performance of Holstein crossbred bulls
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Eigth crossbred bulls Holstein x Zebu, of 315 kg average liveweight, located in two treatments with four repetitions each and random
block design were used to study the effect of the supply frequency of concentrate on the productive performance of the animals.
The treatments were: A) supply sugarcane forage, mixed with molasses-urea at 2 %, in a feeder once a day; B) supply the forage in
separate feeders, twice a day. The experiment was conducted for 64 d. At the end, 368 and 376 kg of liveweight was proved for the
treatments A and B, respectively. Analysis of variance according to completely randomized design was carried out. No differences
between treatments were found for the indicators of daily mean gain (840-950 g) and DM intake (9.31-9.12 kg), respectively. There
was better (P <0.01) feed conversion (9.6 kg for gaining 1 kg of liveweight) when the concentrate was offered twice a day, in respect
to that obtained when supplying it once (11.06 kg). It is concluded that supplying the concentrate twice a day allowed higher efficiency

on using the feeds.
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The sugarcane is a plant of high DM yield per hectare.
It is harvested mainly during the dry season, when
represents an important feeding source for ruminants
(Pinto et al. 2010, Freitas ef al. 2011, Menezes et al. 2011
and Alvarez 2012). However, studies of Delgado (2002)
point out some nutritional and physiological limitations
that may affect the intake and weight gain of animals
fed sugarcane forage.

Martin (2005) and Aguirre et al. (2010) analyzed a
group of aspects on diets supplement with sugarcane
that allow diminishing the effects of the nutritional and
physiological deficiencies of this forage.

Another aspect studied, although no with sugarcane,
is related with the advantages of using fixed feeds and
the fraction supply of the supplements in the animals’
feeding (Maekawa ef al. 2002 and Da Costa 2003).

The objective of this research was to study the
influence of two supply frequencies of concentrate as
supplement on the productive performance of crossbred
Holstein animals fed sugarcane forage.

Materials and Methods

Eight crossbred Holstein x Zebu bulls, of 315 kg of
average liveweight, located according to random block

Table 1. Feeds inclusion in the diet (%)

design in two treatments with four repetitions each
were used to study the effect of the supply frequency of
concentrate during the day.

The treatments consisted of supplying the concentrate
in separate feeders: once and twice a day. Table 1 shows
the proportions the feeds were offered. Molasses with 2 %
of'urea was mixed with the sugarcane forage twice a day.

The animals were allocated in pens with grooved
concrete floors during the 63 d the experiment lasted,
at a rate of two per pen. In the morning, the residual
feed was retired and weighed to determine the animals’
consumption. Besides, the pens were cleaned and the
feed was distributed according to treatment. The animals
were weighed every 21 d to determine the weight
increase in the period.

The concentrate composition used during the
experiment is shown in table 2. The feeds bromatological
composition (table 3) was determined according to the
analytical techniques described by AOAC (1995).

The sugarcane forage was manually harvested,
without eliminating the tops, and chopped in a forage
machine. After offering it to the animals, it was spun
several times a day to stimulate its intake.

Analysis of variance according to completely

Sugarcane forage (73%) + molasses-urea 2% (10%) mixture

Components Concentrate 17% once a day (A) Concentrate17 % twice a day(B)
Humid basis Dry basis Humid basis Dry basis
Sugarcane 73 51.4 73 51.4
Molasses-urea 2% 10 16.1 10 16.1
Concentrate 17 32.5 17 325
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Table 2. Inclusion percentage of the different raw
materials for elaborating the concentrate

Ingredients Inclusion percentages

Maize meal 56.3

Soybean meal 352

Minerals 5.5

Common salt 3.5

Table 3. Bromatological composition of the feeds (% DB)

Feeds DM CP Ca P NDF ADF Lignin  Cellulose
Sugarcane 33.5 4.8 0.24 0.20 64.9 50.3 12.1 36.5
Concentrate 87.3 20.9 0.49 0.17 14.6 6.9 1.2 5.4
Molasses-urea' 2% 76.6 11.0 1.31 0.91 - - - -

!Garcia Trujillo and Pedroso (1989)

randomized design was carried out when necessary,
Duncan (1955) was applied.

Results and Discussion

No differences were found for the initial and final
weight of the animals, either for the daily mean gain
reached during the experiment (table 4).

In a study of Pazdiora et al. (2011), no differences
in the daily mean gain were found when offering the
concentrate once, twice or three times a day. These
authors proved numerical differences in the weight
gain, with values from 100 to 200 g between treatments,
superior to those obtained in this research. Besides, no
statistical differences were achieved, probably due to
the high variability shown by the herd.

The weight gains were superior to those reported
by Garcia ef al. (1990). These authors, in diets where
the sugarcane was offered as fresh or silages forage,
represented 50 % of the DM , with gains that did not
surpassed the 730 g/animal/d.

In spite both studies used the same sugarcane DM
percentage in the ration, the superior results in weight
gain may be related with the quality of the supplement,
as in this study only 13 % of the total protein was
used, consumed as non-protein nitrogen in urea form.
The authors cited used more than 30 % of the protein
consumed from the urea.

Martin (2005) informed that the main effect on the

weight gain of the animals fed sugarcane forage was due
to the ingestion of total natural protein. Its repercussion
was superior to the gain obtained with the ingestion of
non-protein nitrogen.

The intake of sugarcane DM mixed with molasses-
urea and the intake of total DM was similar for both
treatments. This equality was not shown in feeding
conversion. This was better (P < 0.01) in the treatment
where the concentrate was offered twice a day (table 5).

The fractioning of the concentrate did not show
differences in the DM intake. This coincides with the
reports of Manso et al. (1999), not with that referred
Cortes et al. (2007) and Pazdiora et al. (2011). These
lasts informed that when offering the concentrate twice
or three times daily, the DM intake of the animals
increased.

The feeding conversion was better when offering the
supplement twice a day. However, higher feed intake per
gain kilogram was needed. It did not occur like that in
a study of Benvenutti ef al. (2006) in a feeding system,
in which the sugarcane DM represented between 62 and
78 % of the DM consumed, superior to the 60 % proved
in this study.

The fractioning of the supplement with concentrate
diminishes the fermentation peaks of the nutrients in
the rumen, so its efficiency is higher and the animals’
productivity increases (Da Costa 2003).

The tables 6 and 7 show the excess on consuming

Table 4. Effect of supplementing the concentrate once or twice a day on the productive indicators of crossbred

bulls Holstein x Zebu, fed sugarcane forage

Sugarcane forage (73 %) + molasses-urea

2 % (10%) mixture

Indicators SE +
Concentrate 17 % Concentrate 17 %
once a day (A) twice a day (B)
Initial weight, kg 315 315 2.18
Final weigth, kg 368 376 6.86
Mean gain, g/animal/d 840 950 0.09
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Table 5. Effect of supplementing the concentrate once or twice a day on the DM intake and the feed conversion of

crossbred bulls Holstein x Zebu

Sugarcane forage (73 %) + molasses-urea

2 % (10%) mixture

Indicators SE +
Concentrate 17 % Concentrate 17 %
once a day (A) twice a day (B)
Sugarcane DM intake + molasses 5.82 5.62 0.25
urea 2 %, kg
Total DM intake, kg 9.31 9.12 0.25
Conversion, kg DM/kg LW 11.09 9.6 0.26%*
**P<0.01
Table 6. Nutrients requirements and intake of animals References

consuming sugarcane with concentrate once a day

Sugarcane forage (73 %) + molasses urea 2 % (10 %)
mixed + concentrate 17 % once a day

CP' g/d ME! MJ/d
Requirement 853 90
Intake 1121 99
Difference +268 (31 %) +9 (10 %)

"Martin and Geerken (1983)

Table 7. Nutrients requirements and intake of animals
consuming sugarcane with concentrate twice a day

Sugarcane forage (73 %) + molasses urea 2 % (10 %)
mixed + concentrate 17 % twicw a day

CP' g/d ME! MJ/d
Requirement 894 97
Intake 1112 97
Difference +218 (24 %) 0

"Martin and Geerken (1983)

CP in respect to the requirements for gaining weight. In
the case of metabolizable energy, there was an excess of
its intake when the animals consumed the concentrate
once a day.

The results of the CP and ME intake (Fundora et
al. 1996) indicated that when there is an unbalance
between the intake of both nutrients, the diet use
efficiency diminishes because the excess of the
protein consumed requires an energy waste for its
excretion as urea (Fernandez et al. 1990) or its return
to the rumen through the saliva glands.

Da Costa (2003) refers that the increase of
the feeding frequency propitiates a more stable
ruminal environment. The pH fluctuations in the
concentrations of short chain-fatty acids (SCFAS),
those of ammoniac and microbial populations are
eliminated, increasing the fermentation efficiency
in the rumen.

It is concluded that the fractioning the concentrate
twice a day, in the proportions studied, allowed
higher efficiency on the feeds use, without affecting
the rest of the productive indicators.
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